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Implementation; Instrumentation Development; Site Characterizations; Personnel Management; and Training. 



I978 - 
1983 

I978 - 
I986 

1979 - 
1980 

Internal Dose Group Leader, Oak Ridge National Laboratoty, Oak Ridge, 
Tennessee. Responsible for development of the ORNL Whole Body Counter Facility for detection and 
quantification of the actinides in-vivo. Experience included: Internal Dose Assessment; Monitoring Program 
Design and Implementation; Instrumentation Development; Special Studies; Personnel Management; and 
Training. 

Adjunct Faculty, Oak Ridge Associated Universities, Oak Ridge, Tennessee. 
Professional training courses and general classes in the following health physics and radiation protection areas: 
Internal Dose Assessment; In-vivo Monitoring and Bioassay Methodologies; Instrumentation, and Applied 
Health Physics. 

Health Physics and Dosimetry Task Group Member, President's Commission on the Accident at Three Mile 
Island, Washington, D. C. Tasks included: Internal Dose Assessment from Whole Body Counting Results; 
Estimates of Source Term f?om in-plant Monitoring Systems; Atmospheric Dispersion Modeling and Population 
Dose Assessment; and Development of Health Physics Sequence of Events. 

Professional Society Membership 
American Academy of Health Physics (President, 1995; Executive Committee, 1995-1997; 
Chair of Strategic Planning Committee, 1997; Professional Standards and Ethics 
Committee, 200 1-2003) 

Health Physics Society (Plenary Member; Publications Committee, 1999-200 1 ; Chair of 
the Affilliates Committee, 2002-2004) 
Baltimore-Washington Chapter, Health Physics Society (Treasurer, 1993-1 994, Board of 
Directors, 1998-2000) 

American Bar Association (Natural Resources, Energy, and Environmental Law) 
Environmental Law Institute 

Over 30 professional publications; over 40 oral presentations; over 100 technical reports; over 25 training 
courses taught. 

Publications 

Other AppointmentdAwards 
East Tennessee Chapter - Health Physics Society (President, 1986; President-Elect, 1985; 
1982) 

Secretary, 198 1 - 

San Diego Chapter - Health Physics Society (Charter member) 

American Board of Health Physics, Comprehensive Panel of Examiners, (1 989- 1993) 

ASTM Task Group E-10.04.27 "Transuranic Wound Analysis"; (1986 to 1000) 

ANSI Standards Committee (ANSI N13.41) on Multiple Badging; 1986 to 1996 (Chairman, PlanCo-59 
Working Group, 1990 to 1996) 

ANSI Standards Committee (ANSI N13.39) on Internal Dosimetry Programs (1994 to 2001) 

Sigma Xi - Scientific Research Society 

National Council on Radiation Protection and Measurements (NCRP) Scientific Committee 46- 10, "Assessment 
of Occupational Exposures from lnternal Emitters" (1  989-present) 

2 



. 
Purdue University, Health Sciences Advisory Council for the School of Health Sciences ( 1995-1 998) 

DOE/IAEA Whole Body Counter Intercalibration Committee ( 1  980-1986) 

Consultant to Knoxville Academy of Medicine, Mass Casualty Simulation ( 1  984- 1985) 

Consultant to the National Cancer Institute to Evaluate Devices and Techniques to Determine Previous 
Radiation Exposure under Public Law 98-54 (Award for participation presented by Oak Ridge Associated 
Universities in April, 1988.) 

Steering Committee Member, U. S. Department of Energy Task Group on the Education of Future Health 
Physicists (1 989- 199 1) 

Technical reviewer and referee for Health Physics, Nuclear Technology, and Radiation Protection 
Management 

IT Corporation Distinguished Technical Associate - June, 1992. 

3 



Keith Balbuena Project Assignment: Project Supervisor 
- 

Current Position: Project Supervisor 
Years of Experience: 1 OYears 

Project Responsibilities: 
Responsible for all site operations. These responsibilities include the implementation of all 
plans, organization and deployment of resources and subcontractors, and communications 
with client’s representative. Report project information to the Project Manager. 
Review proposal and bid forms to confirm work task narratives, schedule, and cost 
information are consistent with the Project Team’s overall approach. 
Responsible for daily supervision and organization of labor, equipment, material, 
subcontractors, and other resources to accomplish assigned tasks in accordance to the plans 
and specifications. Inspect work constantly to ensure it is completed correctly. Operate in 
a manner which will achieve quality, cost, and schedule objectives. 
Assist in the implementation ofthe HASP and site safety programs. Conduct daily “toolbox” 
safety meetings with work group. 
Immediately report any unexpected conditions and unusual situations to the Project Manager. 

Directly Relevant Project Experience: 
Mr. Balbuena has over 10 years of environmental remediation experience including work in the 
industrial sector and nuclear power generation industry. Mr. Balbuena has worked in the 
environmental services industry for over 10 years and has held increasingly responsible positions on 
major projects. His experience includes site remediation, environmental construction, facility 
decontamination and demolition. Mr. Balbuena has served as a Project Supervisor and as a Foreman 
on sites which were impacted by contaminants such as mercury, asbestos, hydrocarbons, metals, 
solvents, and radioactive materials. He has managed multiple crews in major mercury 
decontamination projects involving the removal or cleanup of mercury contaminated equipment, 
debris, process systems and building structures. Related projects and responsibilities include: 

Project Supervisor for multiple projects at Niagara Mohawk’s 9 Mile Point Nuclear 
Generation Facility, Oswego, New York. Projects ranged fiom spill response services and 
decontamination of support service equipment to cleaning condensers, heat exchange 
systems, and fire suppression systems. 

structures, subsurface soil and bedrock contaminated with radioactive cesium at the CBS 
Forest Hill, Pennsylvania site, AAA was contracted to excavate, remove and replace over 
700 feet of 6-18 inch drain lines and 250 cubic yards of contaminated soil. The project 
included demolition of building structures over the excavation areas, removal of 
contaminated concrete, back fill and restoration of all affected areas. 

the Chicago area. Coordinated up to four 6-man decontamination crews and 20 site 
inspectors for the location, characterization and cleanup of mercury meter spills in residential 
homes. Performed all site scheduling, manpower planning and coordination with 
laboratories, subcontractors and client contacts. 

Project Foreman for the decontamination and removal of facility drain lines, concrete 

Project Supervisor for the Nicor residential mercury cleanups in several hundred homes in 



Keith Balbuena Page 2 
- 

a Foreman for the decontamination and demolition of the former Allied / LCP plant in Solvay, 
New York. Managed up to six 6-man crews during all interior decontamination and 
dismantlement operations. Primary contaminants of concern were metallic mercury and 
asbestos with extremely large quantities of mercury frequently encountered. Typical tasks 
included the decontamination of remaining equipment and building structures prior to 
demolition. All waste streams including the demolition debris were thoroughly screened for 
mercury and decontaminated where practical. 

a Utica, New York process facility. Scope of work included asbestos abatement and mercury 
decontamination of a 20,000 ft2 facility including all process lines, drain lines, vents, ducts 
and related process equipment. 

Poughkeepsie, New York. Managed up to 12 men during 2"d shift shutdown cleaning of 
precipitators and related boiler process systems. Scope of work included industrial 
vacuuming of fly ash and power washing of the boiler systems to remove residual deposits. 

York State Electric & Gas Milliken Station facility. Project included the preparation of the 
work area, abatement of boiler block insulation and disposal throughout a six week project. 

a Supervisor for the abatement and decontamination of a mercury instrumentation building at 

a Foreman for utility shutdown work at Central Hudson Gas & Electric facility in 

Project Supervisor for the asbestos abatement of insulation block around a boiler at the New 

Training and Certifications: 
a 

a 

a 

OSHA 19 10.120 40 Hour Training 
OSHA 19 10.120 Supervisor Training 
Asbestos Supervisor Licenses, various states 



UNC NAVAL PRODUCTS 
"Radiological Characterization of the Former 

UNC Manufacturing Facility, New Haven, Connecticut" 
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Appendix B - Instrument Calibration Records 



Scientific and Industrial 
Ins trurnenls 

CERTHCATE Of CALBRATION 
- . - . - . . . . . -. . 

501 OAK STREET FAX NO. 91 5-23-4472 
SWEEIWATER, TEXAS 79556. U.S.A. 

CUSTOMER ~ ~ INTEGRATED ~ ENV MGMT ORDER NO. 277387/262523 -~ 

f - ~ -~ _LwQe . ~ _ _  Model MICROREM ~ SerialNo. B a V U  .. -. ~ 

__ . Serial No. Mtsr  - ~ ~ ~~ ~ _ _ _ _  Model __ - _ _ _ _ ~  -~ 

Cal. Dote ~ ~ ~... 24- JuI-02 Cal Due Dole 24-Jul-03 Cal. Interval 1 Year Meterface 0-200 pIeni 

Check mark @applies lo applicable instr. and/or detector IAW mfg. spec. 1. 73 O F  RH 38 Sb AH 704.8 rnrnHg 

0 New Instrument Instrument Received 0 Within Toler. +-lo% a IO-20% 0 Out of Tol. Requiring Repair 0 Other-See comments 

0 F/SResp. ck @ Reset ck. 0 Window Operation 0 Geotropism 
LT Avdiock. 0 Alarm Setting ck. 
1- j Calibrated in occordonce with LMI SOP 14.8 rev 12/05/89. 

Mechanical ck. a Meter Zeroed 0 Background Subtract 0 Input Sens. Lineority 

aft. ck. (Min. Volt) VDC 
Calibrated in accordance wilh LMI SOP 14.9 rev 02/07/97. 

m V  Threshold - 
7 

- Instrument Volt Set V Input Sens. mV Det. Oper. V at mV DiolRatio--- ~. ~- 

u HV Readout (2 points) Ref./lnsl. 1 V Ref./lnst.______ . V 

COMM E N 1s: 
No "As Found Reading" due t o  no gas i n  tube. 

'Uncertainly within ? 10% C.F. within t 20% Range(s) Calibrated Electronically 

REFERENCE INSTRUMENT INSTRUMENT REFERENCE INSTRUMENT INSTRUMENT 
CAI. POINT RECEIVED M R E R  READING* CAL. POINT RECEIVED METER READING' 

-~ __ , 
Ludtum Measuremenlr. Inc. cerlities that the above instrument has been calibrated by standards trocwble lo the National InslitUte Of Standards and Technotogy, u lo the colibroti  foccililief 01 
olher Inleinotional Slandordr Organimlion members, or hove been  derived from occepled value5 of nolwol physical conrlontr U have been derived by the roto lype 01 colibrolion lechniqusr 
lhecatibiation svstern conforms to the reouiements of A M l l N C S L  25401-1994 and ANSI N323-1978 State of Texas Colibralion License No. 10-1963 

~ ~ 

Reference Instruments and/or Sources: 
~ 1 Neutron Am-24 1 Be SIN 7-304 

Ihi: CHtiflCale shd nol be repodvced except YI hi#. wimarl he writfen oppoud of Lvdkm MeOWf?WIeIItS hc. 
FORM C22h 10/3l/2001 



Scientific and Industrial CERTIFICATE OF CALIBRATION 
Instruments 501 OAK STREET FAX NO. 91 5-235-4672 

SWEEIWATER. TEXAS 79556, U.S.A. 

CUSTOMER INTEGRATED ENV MGMT TN ORDER NO. 27a702/2a I 93 

Iv 1ud)Um Measurements, Inc. Model 2224 Serial No. 46718 
Mfg. - - L u d l u m  Meosvrements, Inc. Model 43-89 Send No. R \LJG7U? 
Col. Date __ 23-Awr-02 Cal Due Date 23A~r-03 Cal. Interval 1 Year Meterface 202-783 

Check mark @applies to applicable instr. and/or detector IAW mfg. spec. T. 75 "F RH 42 X AH 699.8 mmHg 

0 New Inslrument Instrument Received [d/WithinToler. +-IO% 10-2Ow Out of 101. 0 Requiring Repair [7 Other-See comments 

Mechanical ck. @' Meter Zeroed 0 Background Subtract 0 Input Sens. Linearity 
F/S Resp. ck Reset ck. Window Operation a Geotropism 

0 AlormSetliick. Batt. ck. (Min. V d )  2.2 VDC zJ;::d in accordance with LMI SOP 14.8 rev 12/05/89. 0 Cdbrded in accordance with LMI SOP 14.9 rev 02/07/97. 
rnV - - Threshold 

btrvment V d  Set b@ V hput Sens. Comnents mV Det.Oper. b,ci*, V of Comments rnV BdRdio  

a HV Readout (2 points) Ref./lns!. s 23 / 500 V Ref./lnst. 1 5o 5 I 1500 v 

COMMENTS: 
Firmware: 390063 
Alpha Threshold: 120 mV 
Beta Threshold: 3 . 5  mV 

Beta Window: 30 mV 
Hv set with detector disconnected. 

Gamma Cabaim GMdetecton posrtkned pwpendart to solrcsexc8ptfor M 44-9 n which the hmt of pmbefaces 93ucB 

REFERENCE INSTRUMENT REC'D INSTRUMENT 
RANGE/MULTIPLIER CAL. POINT 

XlOOo 400 K cpm 
XlOOo __ 1 0 0  K corn 
XI00 40 K cc3m 
X I 0 0  IO K cpm 
x10 4 K c ~ m  
x10 I Kcpm 
x1 400cprn 
X I  100cc3m I r n  ___ 

'Uncertainty within ? 10% C.F. wifhin f XI% ALL Ronge(s) Calibrated Elecfronically 

CAL. POINT RECEIVED METER READING' CAL. POINT RECEIVED MElER READING' 
Digilol 
Readout 4 0 0  K cPm - 

___~.  

.____ ~~ 

Ludlum Meawtrnents. lnc. certifies that the above inshumsnf h a s  been calibrated by standards haceoble to the National Institute of Stondads ond Technolam, a to Ihe calibrallon facilities of 
other Internotionat Slandards Organization members, w have bean derived ham occepted values of natural physical constants or have been derived by the 6fio type of calibrofkm techniques. 
The calibration vstem conforms lo fhe requirements of AMI/NCSL L-1-I994 and ANSI N.3291978 State of Texas Calibralion license No. 10-1963 

Reference Instruments and/or Sources: 
Cs-l37GammaS/N 0 1 1 6 2  D G 1 1 2  OM565 0 5 1 0 5  UTI008 OT879 OE552  D E 5 5 1  E l  Neulron Am-241 Be S/N T-304 

r* AlphaS/N Pu-239 292801 @J BetoS/N Tc-99 NI-EV SrY-90 401 6 El Other ___- 

132899 9 OrciloscopeS/N @ Multimeter S/N 75440209 



--_. J. .-, I. .- ...-. .-.- - .-.-. r u a i  v r i  ILL UWA UIU I I I. 7 I J - L ~ J - J ~ ~ ~  

of 501 OAKSTREET FAX NO. 915-235-4672 
Scientific and Industrial 

Instruments SWEETWATER, TEXAS 79556, U.S.A. 

Detector 

Customer 

Bench Test Data For Detector 

43-89 Serial~o. PP IClb7Ug Order #. 2787021263193 

INTEGRATED ENV MGMT TN Alpha Input Sensitivity I20 rnV 

Counter 2224 Serial NO. iY  G 1 I 8 Beta Input Sensitivity 3 .5  m V  

Count Time ]Minute Beta Window 30 mV 

Other Distance Source to Detector s k i %p (o_ 

High 

0 Gas Proportional detector count rate decreased 

0 Gas proportional deiector count rate decreased 

5 1W after 15 hour static test using 39" cable. 

5 1 0 %  after 5 hour static test using 39" cable and alpha/beta counter 

Beta 

FORM C4B 12/09/97 
0 Serving The Nuclear Industry Since I962 0 



Scientific and Industrial 
Instruments 

REFERENCE INSTRUMENl INSTRUMEM 
CAL POlM RECEIVED MRER READING' 

boowm Ratemeter 
Reodout 8 0 0 K c ~ m  

: c  200K cpm I *  20 0 
80K c n  k0 L( 

20K CDm w . I  
8K cpm E.uQ a. 

800 cpm eo0 CPM 
200 com bA 5 0  

k.m 1 8  

2K cDm L.00 ' 8  L O O  4 

S W V H  .. 

CEU TIF /CAT€ Of C A U B  RAT lON 

RERRENCE INSTRUMENT INSTRUMENT 
CAL. POlNl RECEIVED METER READING' 

&lo 2 w  L-- '002 I c _ _  0) 

8 K  cpm 2 g x . - . I  LL13-2 
Fa- 7 - 7 i z - y  ___-__ 

200 cpm __ a __- 1. ---&LL-* 

Scder 
K cDm Readovl 800 

200K cpm 20033 ' I -  2 ~ x 3  
8OK cDm -_ guob ' 1  E!m- - _ ' I  

2 0 K  cpm 2c03 r '  - 2co2 __ 

&@ 202 - 2K cpm __ 

I ,  

800 cpm 

. - - . - . . . - - - - . . - . - . . . . . . - __  - - . . . 
501 OAK STREET FAX NO. 9 i 5-235-4672 
SWEEWATER, TEXAS 79556, U.S.A. 

CUSJOMER INTEGRATED ENV MGMT TN ORDER NO. __ 2787W263193 

_ _  

Ludvm Measurements, lnc. Model 2241 

Mi. Ludun Measurements. Inc. Model 44-10 Serial No. 

Cal. Dale 24-Apr-02 Cal Due Date 24-Apr-03 Cal. Interval I Year Meterface 44-10 

Check mark @applies to applicable instr. and/or detector IAW mfg. spec. T. 75 "F RH 42 % All 699.8 mmHg 

New Instrument Instrument Received Within Toler. +-lo96 0 Out of Tol. 0 Requiring Repair dother-See commenls 

0 BackgoundSubtroct u Input Sem. Lineority 
Reset dc. 0 WiwOperat ion 
Alam Setiing ck. 9 Batt. ck. (Mm. Vdt) 2.2 VDC 

with LMI SOP 1 4 8  rev 12/05/89. Cafibrded in accordonce with LMI SOP 14.9 rev 02/07/97. 

mV - Threshold 
1200 V Input Sens. 35 mV Del. Oper. 1200 V at 35 mV Diol Ratio - Instrumenl Volt Sel 

W t .  1 R / ~ L -  C1et.L (:EM 
COMMENTS: 

Lkadt i r n r :  I-, II:+L, 6 11Sec 

( : d l  r . b t , s t d i i t :  527r+08 1oor-02 
N U e K t :  20 p R / l i r  20 k c p m  
Alarm: 50 p R / h r  SO k c p m  

F i r i n w a L r :  P O 4  05 
Civrrloacl c h e c k e d  but not nrt ~ 

c:urrrl,tly 5rt tu  ,I+t 1. 
No "A:: Fljiitid R r a d i n q "  dur to niiattsred c r y s t a l .  

Gamma Cdbam GM d e I W s  postlcned ~wpendnxbio source exoept faM 44-9 ~1 ntrch Ihe frmt d wobe facff 
REFERENCE INSTRUMENT REC'D INSTRUMENT 

Ludlum Mwsurements. Inc. cerlifiis (hat the above  instrument has been calibrated by standards haceab(e lo the Noiional Institute of Slandords ond Technology. a Io the COlitxalii locililier of 
other Intefnolional Slandads Orgoniblion members, u have been derived horn occeplad values of natural physicol constants u have been derived by the ratio twe of CalibatDn lechniquer. 
T h e  calibralii nlslefn contams to the requirements of A M I K S L  154@01-1994 and A M I  MZS1978. State of Texas Calibration License No. LO-1963 

Reference Instruments and/or Sources: 

Cs-l37GommoS/N 01162 0 G 1 1 2  dM565 0 5 1 0 5  ~ T 1 0 0 8 ~ T 8 7 9  OE552 d E 5 5 1  0 Neuiton Am-24 I Be S/N 7-304 

0 BetaS/N - Other _ _ ~  Am-24 1 -0.77 VCi ,- . iJ AlphoSjN 

75460209 d Multimeter S/N n 5 0 0 S / N  I32899 D Oscilloscope S/N -~ ~ 

FORM C22E 12I28l2000 This cerlilicate shall nol be reproduced excepl in MI, without Ihe written approval of Ludlum Measurements, Inc 



.-_. ..-. -..-..._..-.--. 
of 

Scientific ond Industrial 

r WJI urr iLL UUA 0 1  u 

501 OAKSTREEl 
SWEETWATER. TEXAS 79556, U.S.A 

I I I .  7 I o - ~ d - 4 + 7 +  

FAX NO. 91 5-235-4672 

Instruments 

- Bench Test Data For Detector 

Detector 44-1 0 

~ 

Counter Input Sensitivity 35 mV Counter 224 1 Serial NO. I19737 
Count Time (D 5QC Distance Source to Detector sag *e@ 
Other 

Hinh 

. . ! 

Signature 1 

FORM C4A 02123l94 
Serving The Nuclear Industry Since 1962 e 



I. W ~ I  uwLt w x  HIU m. Y I ~ - L J ~ M Y ~  

CERTlF/CATE OF CALlBRATlON 501 OAK STREET FAX NO. 91 52354672 scientificandlndustriol 
Instruments 

SWEETWATER, TEXAS 79556, USA.  

REFERENCE INSTRUMENT INSTRUMENT 
CAL POINT RECEIVED METERREADING' 

gitol 
?OdoUt 

CUSTOMER INTEGRATED ENV MGMT ORDER NO. 275899/261793 

Ludlum Measurements, Inc. Model 12 Seriai No. / d  ?S? 3 
/ X I  W G  

Mfg 
Mfg. Ludlum Measurements, Inc. Model 44-9 Serial~o. PR 
Zal. Date 20-Feb-02 Cal Due Date 20-Feb-03 Cai. Interval 1 Year Meterface 102-356 
ieck mark @applies to applicaMe instr. and/or detector IAW mfg. spec. T. 72 O F  RH 20% Alt 702.8 mmHg 

7 New Instrument instrument Received dWth in  Toler. t 1 0 %  10-20% 0 Out of T d .  0 Requiring Repair 0 Other-See comments 

a Mechanical ck. Meterzeroed Background Subtract 0 Input Sens. Linearity 
;a F/S R e p .  ck a Resetck. 0 Window Operation Geotropism 

#Calibrated in accordance with LMI SOP 14.8 rev 12/05/89. 

1 

Audock. 0 Alarm Setting ck. @ Batt. ck. win. Volt) 2.2 VDC 

0 Calibrated in accordonce wlth LMI SOP 14.9 rev 02/07/97. 
mV - Threshold jtrumentVoltSet 900 V Inputsens. 35 mV Det. Oper. 900 V at 35 mV DialRatro - 

a HV Readout (2 points) Ref./lnst. S& I / 500 V Ref./inst. O? C O G  / 2 O o o v  

REFERENCE INSTRUMENT INSTRUMENT 
CAL. m RECEIVED METER READING' 

& 

~~ 

:OMME NTS: a 
nstrument calibrated using a 5 6 .  ~ 6 1 ~ .  

I 
dum Meowremenk Inc cectffies tho1 the abwe lnmuneol ha5 been cdibroted by s t o n d a d s  froceoble to fhe Notlawl )nstMne of Sto?dards cnd Iechrology. CI to the cdlbronon f a c i l ~ s  of 
ler l&mdond Stondordr OlgcnrZotlOn memberr w hove been dermed from occepied vduer of mhrd phW Constoots 01 hove been d e W  by me rotfo tvpe of cdlbrotlon tedvllques 
e COlbraHon system confoma to the requremenisdANS/NCSLWl-lW4 and ANSl N3231978 State of Texas Colibraton Uceose No. LO1963 
Zeference Instruments and/or Sources: 
3-137GommoSIN 01162 6aG112 OM565 O51S OTlOOa 0 1 8 7 9  D E 5 5 2  @E551 0 Neutron Am241 Be S/N 7-304 

>haS/N 0 EktaS/N Other 

r,,500S/N 70648 0 Oscilloscope S/N @' Multimeter S/N 61 730074 



of 
Scientii ond industrial 

Instruments 

Meter Reading 

POST OFFICE BOX 810 
501 OAKSTREET FAX NO. 915235-4672 
SWEETWATER, TEXAS 79556, U.S.A. 

PH. 9152355494 

Range/Scale 

- CONVERSION CHART 

Customer INTEGRATED ENV MGMT Date MFeb-02 Order #. 275899126? 793 

Modd 12 Serial No. /c/3s93 Detector Model 44-9 Serial~o. P P / J ' l 7 J L  

Source Cs-137 194.6 mCi Cs-137 20 mCi 

Reference Point 

150 mR/hr 

50 rnR/hr 

15 mR/hr 

5 mR/hr 

1.5 mR/hr 
~ 

1 .O mR/hr 

"As Found" Readings (CPM): 

High Voltage 9 o o v  

Input Sensitivlty 35 mV 

After Adjustment Readings (CPM): 
Meter Reading I Range/Scale 

Serving The Nuclear lndustty Since 1962 e 



Dumtek- 

Instrument Range 

X l  

- 
Duratek Instrument Services 
628 Gallaher Road 
Kingston, TN 37763 
Phone: (865) 376-8337 
Fax: (865) 376-833 1 

Calibration Standard Instrument Response Comments 
Value 

After Calibrated in accordance with RP-INS-1-223 

100 100 100 Pulser: 101500 Cal Due: 09/11/03 

Before 
Calibration calibration 

CALIBRATION 
CERTIFICATE 

x1 
x1 
x 10 

x 10 

Serial Number: 91033 

250 250 250 D W .  TW12663 Cal Due: 03/18/03 

400 390 390 D-814: 2525 Cal Due: 02/18/03 

1,OOO 1,000 1.ooO Psychron: 7480 Cal Due: 05/17/03 

2.500 2,500 2,500 

I ContractlTask I Work Order I Calibration Method: 

x 10 

x 100 

x 100 

4,000 3,850 3,850 Temperature: 257°C 

10,000 10,Ooo 10,000 Pressure: 743mmHg 

25,000 25,000 25,000 Humidity: 46% 

x loo 
x lo00 

40,000 39,000 39,000 
100,OOO 1OO.Ooo 100,OOO Audio: SAT Batt. Check SAT 

x lo00 

x lo00 

~~ 

250,000 245,000 250,000 FasUSlow: SAT Reset: SAT 

400,000 380,000 385,000 W Pushbutton: SAT Linearity Test: SAT 

a use of this instrument). 
'qstrument I 

p a l i b r a t e d  By: Reviewed By: h t e :  / 247 43 

I Calibration Date: 12/17/02 I Calibration Due: 06/17/03 



BACKGROUND PLATEAU 44-2#129770 5FT CABLE 1 2 / 1 7 / 0 2  
500 5 4  
550 258  
600 663 
650 8 8 1  
700 9 2 1  

- 

900 975 
950 952 
1 0 0 0  1204 
1 0 5 0  1 6 7 1  
1 1 0 0  3 1 2 3  
1150 52  97 

SOURCE PLATEAU CS-137#019456 
500 8 1 3 1  
550 1 4 7 7 5  
600 1 8 0 7 1  
650 1 9 2 2  6 
700  20721 

900 21027 
950 21978 
1000 25065 



Designer and Monufoctwer LUDLUM MEASUREMENTS, INC. 
of POST OFFICE BOX 810 PH. 9152355494 

Scientific and lndustriol CERTlFlCATE OF CALlBRATlON 501 OAK WET FAX NO. 91 5-2354672 
METWATER TWAS 79556. USA. 

h\stnrmenk 

ORDER NO. 279801 /263780 CUSTOMER INTEGRATED ENV MGMM .. ~- 

Mfg. Ludlum Measurements, Inc. Model 224 1 Serial NO. 1 Y 'i 5 b2 
M Ludlum Measurements, Inc. Model - 44-10 Serial NO. I S I 7 0  Y 
CaiXiate __ rnMW-02 Cal Due Date BMav-03 Cal. Interval - 1 Year Meterface- 44-10-- 

:heck mark mapplies to applicable imtr. and/or detector IAW mfg. spec. T. 72 O F  RH 2 0 %  AltPP 705.8 mmHg 

0 New Instrument Instrument Received 0 Within Toler. +-lo% 0 1Cb20% 0 Out of Tol. 0 Requiring Repair Wther-See comments 
@ Mechanical ck. Meterzeroed l3ackground Subtract n Input Sens. Linearity g ;;:;:k.ck Reset ck. 0 Window Operation 

d Batt. ck. (Min. Volt) 2.2 VDC 
@Calibrated In accordance with LMI SOP 14.8 rev 12/05/89. @'Calibrated in accordance wlth LMI SOP 14.9 rev 02/07/97. 

d Alarm Setting ck. 

mV - TQreWd nstrumentVoltSet loo0 V InputSens. 10 mV Det.Oper. loo0 V at 10 mV DlalRatio - 
COMMENTS: Det. l(R/hr) Det. Z(cpm) Firmware: P-04-05 

Deadt ime : CpSec. 6pSec. 

Ratemeter Alert: 20psec 2 0 kcpm 
Ratemeter Alarm: 50psec 50 kcpm 

Scaler Alarm: 8 5Kcpm 85Kcpm 

Cal Constant: 525e08 10 Oe- 02 

- 
Instrument currently set to Det. 2(cpm) 

RANGE/MULTIPLIER CAL. POINT 
- digital 2.0 rnR/hr ~ 

diaital 1.5mRhr 
1 .O mR/hr 

- 500 N h r  

150uRhr 
100uR/hr 

- 200 Nlhr - 

________ 

"AS FOUND READING" 

I 

CAL. POINT 
!atemeter 
?eodout 8oOK CDm 

Range($) Calibrated Electronically 'Uncertainty within * 10% C.F. withm i 20% ~. 

I REFERENCE INSTRUMENT INSlRUMEM REFERENCE INSmUMENT INSTRUMENT 
MCElVED 

890 
h 
qo 
lQ.9 
g .o 
a .o 

a i o  

MElER READING' 

Idm Meosuremenk lnc certifies mot the above hstnanent has been cdbroted by stondorch troceobb to the Nationd lnstlhde of Stondorch ond leclvlology 01 to lhe colRmMon toccweS d 
MeC htecnotiond stondords Orgonaotm memben 01 hOve bee0 defhred from occepted values of natura l  phydcd constants o( hove been &wed by Me rotb  tvpe of coDbmtbn teem 
m a3braHon system codm to m0 r m e n t s  of AEIslnJcsL ZS4f31-1994 ad ANSl WB1978 

Reference Instruments and/or Sources: 
Cs-137 G a m  SIN u 1162 LJ GI 12 dM565 0 5105 0 71008 0 1879 fl E552 mE551 

State of Texas Colibrotm License No L O 1 9 6 3  

u Neutron -241 Be's/N 1-304 

_ _ _ _ _ _ _ _ ~ -  n AlphaSlN.- __ - _ _  El BetaSlN - __ .. 0 Other 

d m 3 0 0 S I N -  _ .  57a05 - n OXI I IOSCO~~ SIN .- rJI Multimeter SIN ... 713_00353 __ 

FORM c22E 12/28/2oOo This certMcote shal not be reproduced except in lull. wmwcrt the written approval of L u d u m  M6umwwnts .  Inc. 



LUDLUM MEASUREMENTS, INC. 
Designer m d  Manufacturer POST OFFICE B O X  8 IO PH. 91 5-235-5494 

of 501 OAK STREEl FAX NO. 9 15-235-4672 
Scientific and Industrial 

Ins trumentr 
SWEETWATER, TEXAS 79556. U.S.A. 

Bench Test Datu For Detector 

_qoL1 

9 s o  
I o 0  0 

I o s 0  
I f O O  

- 
Detector 44-10 Serial NO. PR I S I 7 0 Y  

bc( 5 

6'10 
css  
L 6 2  
1 9 2 5  

Customer INTEGRATED ENV MGMT 

Counter 224 1 Serial No. I CI 1 ,< 6 2 

Countlime b 5 e t  

Order # . __ -279801 /26378O - 

Counter Input Sensitivity I 0 m V  

Distance Source to Detector S k ~ c e c c  

Other 

High isotope Am ~ C I  I isotope Isotope Isotope 

I 
I 

I 
. 

FORM C 4 A  02/23/94 
a Servina The Nuclear lndustrv Since 1962 



DesignerandMonufocturer LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 

SWEETWATER TEXAS 79556, USA. 

ffl. 91 52355494 of 

CERTIFICATE OF CALIBRATION 501 OAKSlREET FAX NO. 91 ~35-4672 

REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING' 

)fgital 
'eodout 400Kcm Yoaotq u n  

40 K CDfTl Y O 6 0 4  YOQlw 
4 K c D m  3 S O J  4 
400 cpm yo I q 0 1  

4octxn YO r10 

CUSTOMER INTEGRATED ENV MGMT ORDER NO. 292251 /269924 

Mf- Ludlum Measurements. Inc. Model 2224 Serial No. I I 2 t 9 
Ludlum Measurements, Inc. Model 43-89 Serial No. f R 120 I hh 

Cal. Date 1 1 -Feb-03 Cal Due Date 1 1 - F e w  Cal. Interval 1 Year Meterfoce 202-694 

:heck mark @applies to appllcoble instr. and/or detector IAW mfg. spec. T. 73 "F RH 20 % At 703.8 mmHg 

New Instrument Instrument Received fithin Tder. tlo% 0 10-20% Out of Tol. 0 Requiring Repair 0 Other-% comments 

a Mechanical ck. Meter Zeroed Background Subtract 0 Input Sens. Linearity a F1S Resp. ck a Resetck. Window Operation 

- 

Geotrop'm 
0 Alamsemngck. [a ~.Ck. (Mh.Vot t )  2.2 VDC 

in accordance with MI Sop 14.8 rev 12/05/89. Caabrated In accordance Wm LMI SOP 14.9 rev 02/07/97. 
mV - Threshold 

Diol Ratio istrument Volt Set -dp 0 0 V Input Sens. Comment mV Det. O p e r .  6 00 V at Comment mV - 

@J HV Readout (2 points) Ref./lnst. so 0 I 500 V Ref./lnst. lsoo v 

COMMENTS: 
ALPHA SENS. 12 OmV 
BETA SENS. 3.5mV 
BETA WIN. 3 OmV 

f,rccr-varQ : 3 ' , o w 2 3  

OL L e +  -co S : v k w ~ I Q + a  l * \ L J  l e a k  

REFERENCE INSTRUMEM INSTRUMENT 
CAL. POINT RECEIVED METER READING' 

P%e 



LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 

SWEETWATER TEXAS 79556. U.S.A. 

PH. 9152355494 
FAX NO. 91 52354672 of 501 OAK STREET El --ondw-er SciintmC and lndushid 

InStnrmentS 

Bench Test Data For Detector 
- 

Detector 43-89 Serial NO. f R  I Order #. 292251 1269924 

Customer INTEGRATED ENV MGMT Alpha Input Sensitivity \1D mV 

Counter 2224 Serial No. \ \ b 239 Beta Input Sensitivity --3tLL- mv 

Count Time 'Minute Beta Window 30 mv 

Other Distance Source to Detector - 5 a ~ F c t e ~  

Isotope 5r Y 90 
High Background Size yr(gq&, 
Voltage Beta Alpha Beta 

Isotope T c  9 9 Isotope 
Sizelq. I krpm Sizeutkcpm 

Alpha Beta Abha Beta 

L 

0 Gas Proportional detector count rate decreased 5 10% after 15 hour static test using 39" cable. 

Gas proportional detector count rate decreased 5 10% after 5 hour static test using 39" cable and alpha/beta counter. 

'Signature 

FmM CAR 171fWlQ7 



DesignecondMomnoctuer LUDLUM MEASUREMENTS, INC. 
d POSl OFFICE BOX 810 PH. 3252355494 

Scientific and lndustrbl CERTlFICATE OF CALlBRATlON 501 OAK STREET FAX NO. 3252354472 InsInJmentS 
SWEETWATER TEXAS 79556, U.S.A. 

REFERENCE INSTWMENT INSTRUMENT 
CAL POINT RECEIVED METER READING' 

Ngitd 
leadout 

CUSTOMER INTEGRATED ENV MGMT __ ORDER NO. 200609/274033 

M ir Ludium Measurements&nc. Model - 19 

Model Serial No. 

Serial NO. 16 26 Y 8 
M * L  

Cd. Interval 1 Year Meterface 202-01 6 Cal. Date 31 -Jul-03 Cal Due Date 31-Jul-04 

:heck mark dappties to applicable instr. andlor det ctor IAW mfg. spec. T. 72 "F RH 3 8 %  mppp 705.8 mmHg 

rthin Toler +-lo% 0 10-20% 

Mechanical ck. MeterZeroed 
F/SResp ck  Reset ck. 0 Window Operation Geotropism 

Out of Tol. 0 Requiring Repair u Other-See comments 

0 Background Subtract In@ Sens. Linearity 
0 New Instrument Instrument Received d 
a Audio&. 0 Abrmsemngck. &r Bott. ck. Win. Volt) 2.2 VDC 
0 Calibrated in accordance with LMI Sop 14.8 rev 12/05/89. @6iiiated in accordance with LMI Sop 14.9 rev 02/07/97. 

mV - Ttyeshdd 
istrument Voit Set V Inputsens. 36 mV Det. Oper. v a t  mV Dial R a t m -  - 
0 HV Readout (2 points) Ref./lnst. I V Ref./lnst. I v 

COMMENTS: 

REFERENCE INSTRUMENT INSTRUMENT 
CAL. POlNT RECEIVED METER READING' 

Log 
scde 

- 



Designer and Manufacturer 
Of 

Scientific and Industrial CERTIFICAE OF CALlBRAilON 
Instruments 

REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING' 

Readout 400 K cpm . *g75 . - ~  +m773- - 
Oigilal 

~~ --y@)/& 40 K c p m  --.--~%L - 

_ _ _ _  4 K c m  -3- -.>&-- 
- 400 cDm 400 L/TLI 

4 0  cDm J ---w- I/- 

LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 
501 OAK STREEl 
SWEEIWAIER, TEXAS 79556. U.S.A. 

PH. 915-235-5494 
FAX NO. 915-235-4672 

RERRENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING* 

Log 
scde -~ ~. ~~ ~~ 

.- ... ~ ~- __ ~ 

- ~~ ~. ~ ~~ . 

~ ~ - .  ~ ~ ~ - - _ - ~  ~ . - - ~ ~  . . __ 
~ ~ -. .. ~~ .- ~~ ~ .~~ 

278702/263193_ 

A. Ludium Measurements, Inc. Model 4389 _ ~ _ _  Serial No.  --PR .iI~Z.!!.rF . 

Check mark @applies to applicable insfr. and/or deteclor IAW mfg. spec. T. 75 OF RH . 42 ~. . . !% All 699.8- mm Hg 

CUSTOMER INTEGRATED ENV MGMT IN _____ ORDER NO. -.- 

. .# 7. Ludlum Measurements. Inc. Model 2224 Serial No. /q 
i 

23Apr-02 C d  Due Date 23-Apr-03 Cal. lntervol 1 Year Meterface 202-783 Cal. Dale 

(I3 New Instrument 

M F/S Resp.ck @ Reset ck. Window Operation a Geotropism 

&f&lihrded in accordonce with LMI SOP 14.8 rev 12/05/89. 

Instrument Received dWithinToler. +-lo% 0 10-20% 0 Out of Tol. Requiring Repair u Other-See comments 

Mechanical ck. a Meter Zeroed E Background Subtract n Inpui Sens. Linearity 

Audio ck. Alarm Selting ck. Ba l l .  ck. (Min. Volt) 2.2 vnc 
Calibrated in accordance with I MI SOP 14.9 rev 02/07/97. 

m' - - Threshold 
lnslrument Voli Set .- pa. .- V Input Sens. Comments mV Del. Oper.. gm V al Commenis mV Dial Ratio - -  

1>00 v c-), ,L, 
_- 

HV Readout (2 points) Ref./lnsf. 2L-d' / 500 V Refhst. f - '- I' I 

COMMENTS: 
Firmware: 390063 
Alpha Threshold: 120 mV 
Beta Threshold: 3.5 mV 

Beta Window: 30 rnV 
H v  s e t  w i t h  de tec tor  disconnected. 

Reference Instruments and/or Sources: 
Cs-I37GammoS/N 0 1 1 6 2  n G 1 1 2  OM565 ~ 5 1 0 5  ~ 1 l O O e  01879 n E 5 5 2  D E 5 5 1  17 Neutron Am241  Be S/N 1-304 

ld Alpha SIN - Pu-239 2928 0 I GiJ Befa S/N Tc-99 NLE! SrY-90 4016 -- fl Other -- 

' m 500 SfN 132899 , 0 Osciloscope~/~ [a Multimeter S/N 75460209- 



LU D L U M  MEASUREMENTS, I NC. 
Designer and Manufacturer POST OFFICE BOX 81 0 PH. 915-235-5494 

of 501 OAK STREH FAX NO. 9 15-23-4672 
Scientific and Industrial 

instrumenis 
SWEETWATER. TEXAS 79556, U.S.A. 

Bench Test Data For Detector 

_______ Customer INTEGRATED ENV MGMT TN 

Counter 2224 Serial No. I I 9 74 I 
Count Time IMinUte ._ 

Other __ 

Order #. ~ 27870212631 __ 93 
-7 

Alpha Input Sensitivity -- L g  - m V  

3.5 mV Beta Input Sensitivity 

Beta Winclow 
7 

___ m V  i ," i 

FORM C4B 12/09/97 
I <eminn I h e  Nrrrlenr lnclrrztrv Sinre 1967 rn 



Designer onU Monufociurer LUDLUM MEASUREMENTS, INC. 
POST OFFICE BOX 810 

SWEETWATER, TEXAS 79556, U.S.A. 

pH. 3252355494 of 

CfRl7FlCATE OF CALI6RA77ON 501 OAK STREET FAX NO. 3252354672 
ScienW and lndustriol 

Instruments 

ORDER NO. 29551 0/271519 . _____  CUSTOMER INTEGRATED ENV MGMT TN 

Mfr Ludlum Measurements, Inc Model 224 1 Serial NO. 1 I Y 63s 
M f 6 ,  Ludlum Measurements, I n L  ~ - Model 4-10 Ser ia lNo.28 132 5 7 0  

neck  mark gapplies to applicable Instr. and/or detector IAW mfg. spec. T. 78 "F RH-__- 38 % Alt 700.8 mmHg 

New Instrument Other-See comments 

Mechanical ck. 
F/S Rem. ck 

alibrated in accordance with LMI SOP 14.8 rev 12/05/89. 

Cal D a t e  16-ARr-03 Cat Due Date 16-Apr-04 Cal. Interval 1 Year Meterface- 44- IO 

Instrument Received 4 l e r  +-lo% 0 1&"% [7 Out of Tol .  0 Requiring Repair 

Meter Zeroed 0 Background Subtract 0 Input Sens. Linearity 
Reset ck. 0 WindowOperation i!& Au ock. Alom Setting ck. d W. ck. (Mim. volt) 2.2 VDC 

0 Calibrated In accordance with LMI SOP 14.9 rev 02/07/97. 

mV - - Threshold 
istrumentvdtst !OOO v Inputsem. io mv Det.oper. !OOO v at 10 mv ~ i d ~ a t i o  

COMMENTS: et 1. D e *  2 .  
m a k , w :  ? w S e c  6t.t See 
kl Cons+: 100-2 szu 08 
h+e mef tx Ier t : 20 ~C$M 

,+elye+ev&vm: SO kolm 5ouY/4v 

l r m w ~ ~ e  JevJmM: Port oc 

3 

2 D UR fh P 

Gamma Cakbralicm GM delectm mlared cewmia~ tar lo source excd lor M 44-9 in wtach the Iron1 d probe laces source 
REFERENCE INSTRUMENT REC'D INSTRUMENT 

RANGE/MULTIPUER CAL POINT "AS FOUND READING" METER READING* 
digital 2 . 0  mRlk V 1. Q 
diaital 1.5 \ \' - + 

1 - 0  ' I  I .o ' \  

200'' 140 100 ' 1  ' 1  \ I  - - i!i!2zE& -_ ~ 109 ' I  

'Uncertainty within * 1096 C.F. withk, * 20% All Range(s) Calibrated Electronicafly 

REFERENCE INSTRUMENT INSTRUMENT I REFERENCE INSTRUMENT INSTRUMENT 
CAL. POINT RECEIVED METER READING' 

atemeter 
eadout 80K corn 

MOKc_p_m__ 
80K cDm 

~- 20K cpm 
8K c n x  
2K com 

800 CM - 
CAL. POINT 

200K cDm 
m 

2OK cpm 
8K c m  
2K corn 
800 C M  - 

RECEIVED METER READING' 



LUDLUM MEASUREMENTS, INC. 

501 OAK STREET 
!WEEWATER, TEXAS 79556, U.S.A. 

Designer and Mcmufocturer POST OFFICE BOX 8 10 PH. 3252355494 
FAX NO. 3252354672 of 

scientific ond Industlid 
Instruments 

Bench Test Data For Detector 
- 

Detector 44- 10 Serial No. pR 132520 
Customer INTEGRATED E M /  MGMT TN Order #. 

Counter 224 1 Serial NO. I I Y 5 3  5 Counter Input Sensitivity 

CountTime 6 de&- ~ _ _  Distance Source to Detector 

Other 

High Isotope & ~ t  2 9 I Isotope Isotope 
Voltage Background Size &0.77& i Size Size__ 

- 
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Appendix C - Radiation Survey Instrument Response 





INTEGRATED ENVl RONMENTAL MANAGEMENT, I NC. 
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET 

I I 1 I I I I I I 



INTEGRATED ENVIRONMt. TAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 

Project No: 200 Z620 .a] 

h l a J k  c r  
tiodBackgrouod Locatloo: F O P  L.c*r 09 C k c :  \ i$r, 

I 
CbeckSource No: 

RadlonucUde: AcWvlW: Date! I . 

,xl+ 0 1 +c;( 

Detector Meter 

LJd(ok SarlalNo: Openring Voltage: 
I4b74R 2223 I l+G7(% 

Lu Aid- Serlal No. Probe Am (em') 
M h  43-w 100 < A 7  

- .  

Check Source No: Check Soum No: 

Radlonuclldtr Actlvlty: I Data: l&dlooucllde: Actlvlty: Date: 

w h u t  PDA -thcact~bykvcl(dpn/YK,on~,B~~,,-Urrbackgro~ndco~ntratcforth~ measrrrementtype(cpm),t =thcmcaswemcnt drcratlon(mIn1. E - Inotrument eftlclency, and A = probe ere. 
(om'). 

. 
Copyright Q Inteqrated Environmental Management, 1008 
RSP-008 (Rev. 001) - Attachment 13 



INTEGRATED ENVIRONML TAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 

wh~e(.IDA-theOctlvRylCveI(Qm/YK)cma),B~6,-thebac~qrorcnd~orcntrat~forthbme~~rementtypt(cpm).t -themearrrrementdrcrotlon(mm), E - Inmtrumont mciency, and A - p r o h a m  
(om’). 

. 
Copyright Intearated Envlronmental Menogement, 1998 
RSP-008 (Rev. 001) - Att8chment 13 



f 
INTEGRATED ENVIRONML .'AL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 

. -  
ChcckSourceNo: 3 9  - -  \7 Chwk kuree No: Check hum No: 

Rrdlonuclldc: Actlvlty: Drtr: , , Radlooucllde: Activity: Dire: Radloouclldri Activity: D m :  

when MDA- the rCtlvl0' level (dpd100 em'), BKC,- the badrl(mund count n t c  for thb murumment type (cpm), t - the mcUUnmeot dundon (mln), E - Instrumat dfklency, rod A - p m k  m a  (cm'). 

I 

Copyrlght @ Integrated Envlronmentnl Management, 1998 
RSP-000 (Rev. 001) - Attachment 13 



INTEGRATED ENVIRONML TAL MANAGEMENT, INC. 
CONTAMINATION SURVEY INSTRUMENT DATA SHEET 

Project No: 2002020.01 

Site LocationlBackgmund Locrtion:Fomer UNC hcllty,  New Hawn, CT 

f 

Detector Meter 

Pmbe A m  (em') 100 Type: Ludlum Model Sedrl No! 116239 OPCI'EthlR VOkaKe: Qpe: Ludlum Model 
A L W J  I224  SAT 

Sedrl No. 120411 

~- ~ 

ChnkSoume NO: 2401-98 

Radlonudlde: Tb-230 Activity: 20,100 dpm Date:8/6/98 

Cbeck Soume No: CheckSource No: 

RadionucUdtr Activity: Date: Rrdlonuclldc: Activity: Date: 

where MDA - the rctlvlty levd ldpmllO0 em'), BKC, = the background count n le  for this meuurement type (cpm), t - the measurement duntlon (mln), E .I htrument clfielency, rad A = p r o b  ama (em'). 

Copyright Q Intagrated Environmontol Monrgement. 1898 
RSP-008 (Rev. 001) - Attachment 13 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
U(P0SURE RATE SURVEY INSTRUMENT DATA SHEET 

jjcet No. 2WlZ020.01 Dctcaor Mcter 

W g h t  0 Integrated Enuimnmental Management. 1088 
Rsp-OoB (Rev. 001) -Attachment 12 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET 

8 Integrated Emrirommntal M a w .  
RSP-oOe (Rev. 001) -Attachment 12 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET 



INTEGRATEII WVIRONM~ AL MANAGEMENT, INC. 
CONTAMINATrON SURVEY INSTRUMENT DATA SHEET 

1 

I I1Prolwt No; 2002020.01 Detector Mater 

O p m ~ R  VOhRL'  Slte Loerrlon/Background Loearlon: Fonner UNCGE Faclllty, Now Havm, Typc: Ludlum Modd Serial No. 132778 Probe h a  (em') 100 m: Ludlum Model &rld No: 119791 
CT 43-89 2124 

Check Soume No: L $0 Check Source No: Check Soume No: 

RadlonucUde: Ih-130 Acrlvlty: Radlonudida: Activity: Dnb: Radlonudldr: Acrlvllvlh.: Date: 

. 0.4 kd 

when MDA - the rcrlvlty lcwl (dpd100 cm'), BKG,- - !be backpmnd count ntr  for thlr mc.napcmcnt type (cpm), t - the m w u n m e n t  duntlon (mln), E - Instrument cfiicieory, and A - pmbr am (a'). 

Copyrlght Q Intogratd Environmmtal Management, 1998 
RSP-008 ( R w .  001) - Attochment 13 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
EXPOSURE RATE SURVEY INSTRUMENT DATA SHEET 

Sai.lWrWA I 
P I I I I i 



_ -  
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Appendix D - Field Activity Daily Logs 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page of 

Changes from Plans and Specificatiorrs. and Other Special orden and Important Dedsmns: I do& 

Copyright O Inlegrated Environmental Management, 1998 



Departed site at (insert date and time): ZAk, 3 60 

Changes from Plans and Specifications, and Ot r Special Orders and Important Decisions: 

$dJIx, 

Copyright Integrated Environmental Management. 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page - 1 o f I  

Name (print): -Ti. A\& b R  

Arrived on site at (insert date and time): z/S/,3 0720 

Signature: 

Changes from Plans and Specifications, and Other Special Orders and Important Decisions: 

r&v& 

Copyright intagrated Environmental Management. 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FtELD ACTIVITY DAILY LOG 

Page 1 of A 

11 Description of Work: 5*c 11 
DESCdlPT(0N OF DAILY ACTIVITIES AND EVENTS 

Changes from Plans and Specifications, and Other Specid Orders and important Decisions: 

k h Q .  * 

&& C V C ~ ,  &,Bo-+ i F%;i;+ 3 O ~ W  9. 
Weather Conditions: c o  LA, f&&b C\od& ,*-\.-\Important Telephone Its and Interactions: 

Personnel on Site: bus, 
3 i?*d 

I 

ALL b J F  Signature: Name (print): I 
V 

Copyright Integrated Environmental Manegemant, 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page- I of - 

Facility: Ly- LJ d c  Fet; ;+\ 
J 

Date: - 2 l j O  JobKask Number: 7~ 2026 .o\ 
e 

Client Name: A A d i E  
Address of Work Site: 7) 5 k & o  ,,, AVc., /&kjk , c’i- 

I I 

Description of Work: S t C  -1- I 
DESC!RIPfION OF DAILY ACTIVITIES AND EVENTS 

k 

1 Departed site at (insert date and the): 2/1,/03 1 6 15 I 
Changes from Plans and Spe 

Copyright 0 Integrated Environmental Management. 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page 1 of - 

\ 

Departed site at (insert date and the): L/11/63 IS30 1 
II 

_ _ _ _ _  _ _ ~  11 Changes fro=ans and Specifications, and and irnportant Decisions: 

" 

Copyright O Integrated Environmental Management, 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Signature: 'E'. A Im b0-W Name (print]: 

Page 1 of - 

9 

, Departed site at (insert date and time): '/r%/b Ib3O 

Changes from Plans and Specifications. and Other S p e d  Orders and Important Decisions: 

6A-C 1501) e & y  ..bo@ 

Copyright Integrated Environmental Mansgemsnt. 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page of 

Name [print): Signature: f I 

P 
b 

Changes from Plans and Specifications, and Other Special Orders and Important Decisions: 1 

Copyright Integrated Environmental Management, 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Changes from Plans and Specifications, and Other Special Orders and Important Decisions: 

ed site at (insert date and time): 5 6 0  

Weather Conditions: -I 4 au JJ Important Telephone Calls and Interactions: 
L 

Signatwe: ,A\&+ hJ F f  Name (print): I 
. 

Copyright O Integrated Environmental Management. 1998 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS 
1 Arrived on site at (insert date and time): 3/17/03 i I I e; 

Weather Conditions: d * r W ,  d6”s 
~ersonnet on Site: D,,F~,  6, &&a 

Calls and Interactions: 

Name (print): R. Alan Duff signature: 

- 





acility: Former UNC Facility. N e w  Haven 

Date: 4/22/2003 

Client Name: AAA/GE 

Address of Work Site!: Shelton Am.,  New Haven, CT 

Description of Work: Removal of waste pileikrea walkover survey and sampling. 

I JobfTask Number: 2002020 

11 Arrived on site at (insert date and time): 4/22/2003 0 7 3  

I 

Departed site at (insert date and time): 4/22/2003 \3- 

5 Personnel on Ste. Duff &fi;bj 6'93 I A A A  wa* 

I 

Copyright 8 Integrated Environmental Management, 1988 





INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page - I o f 1  

.- Facility: Former UNC Facility 

Date: 10/14/03 J W a s k  Number: 2002020.01 

Client Name: W G E  

Address of Work Site: 71 shelton Ave.. New Haven. CT 

~ p t i o n  af work: Samplinglsurvey of facility 
DESCRIPTION OF DAILY ACTIVITIES AND EVENTS 

Arrived on site at (insert date and time): 1CV14/03 0730 

Changes from Plans and spedficatis. and other Special Orders and Important Decisions: 1 
I I 

I 
Name (print): R. Alan Duff !3gnature: 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
FIELD ACTIVITY DAILY LOG 

Page J- of - 

DESCRIPTION OF DAILY ACTIVITIES AND EVENTS 
Anived on site at (insert date and time): la1 5/03 0 7 9  

I 

Pad  Name (print): R. Alan Duff signature: 

- 
Pad  signature: I - 
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Appendix E - Sample Collection Logs and Survey Forms 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

PmiectNumber 2002020 



i NTEGRATED ENVl RONM ENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

P-;ed Number 2002020 

I I I  I I I I I I I I I  I I I I  I t  I I  I I  I 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

h j e a  Number 2002020 

Notes: 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
RADIOLOGICAL SURVEY FORM 1 o r !  Suvey Nunber k 5 4 C  ?:\ e Q64Q- PaSe- 

Copyright 0 Integrated Environmental Management, 1998 
RSP-018 (Rev. 001) - Attachment 1 



coPvi&t 0 Integrated Emrironmental Managemmt, 1898 
Asp-018 (Rev. 001) -Attachment 1 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

bieu Number 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

I- --ctNumba 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

,. ;ectNumber 2002020 

L 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Rcsav;bvc: l a ,  4 dcg C I 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Pnicct Number 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Rojaa Number 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Project Number 2002020 



I NTEGRATED ENVl RONM ENTAL MANAGEMENT, I NC. 
SAMPLE COLLECTION LOG 

hied Number 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Project Number 2002020 

L ~ 

10 



INTEGRATED ENVl RONMENTAL MANAGEMENT. I NC. 
SAMPLE COLLECTION LOG 

Project Number 2002020 

I I  I I I I I I I I I I I I I  



INTEGRATED ENVIRONMENTAL MANAGEMENT, I NC. 
SAMPLE COLLECTION LOG 

r '-Number 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

F 

8 Integrated En- Managament 1QQ8 
RSP-018 (Rev. 001) - Attachment 1 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

h j e c t  Number 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Pmjed Number 2002020 

ik9xvai~:la,ldegc 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

I- .-ctNwnber 2002020 







INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Roject Number 2002020 

cowright0lntegatedEnvimnmentalManagement,1am 
RSP418 (Rev. 001) -Attachment 1 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

PqectNumber 2002020 



_- 

INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

N i c c t  Number 2002020 

cawrightOintegratedEMinnmntalManagement.lesa 
RSp-018 (Rev. 001) -Attachment 1 



INTEGRATED ENVIRONMENTAL MANAGEMENT, ~NC.  
SAMPLE COLLECTION LOG 

ProjedNumber 2002020 





INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

project Numbcr 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Project Number 2002020 





INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 







cowrisht Olruegrated Emn'mmlmtal Management 1908 
RsP418 (Rev. 001) - Anachment 1 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

PmjectNumber 2002020 

L 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

Project Number 2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

P * N u m b  2002020 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

RojedNumber 2002020 



Y 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

PmjectNumber 2002020 

cOw#8l Olntegated Emirormental Management 1em 
RsP-018 (Rev. 001) -Attachment 1 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

PrOjectNumber 2002020 

soplc- 



IN I tGHA I kU tNVlHUNMtN I HL M W I V H U k M M I V  I ,  I I V L .  

SAMPLE COLLECTION LOG 
Project Number 2002020 

4 



INTEGRATED ENVIRONMENTAL MANAGEMENT, JNC. 
SAMPLE COLLECTION LOG 

hied Number 2002020 

I -  1- - I J -- 



INTEGRATED ENVIRONMENTAL MANAGEMENT, INC. 
SAMPLE COLLECTION LOG 

PmjectNumba 2002020 





Pro+ N u m b  2002020 

I I I  I I  I I I I I 1 1  f I  f 
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Appendix F - Sample Chain of Custody Records 



INTEGRATED ENVIRONM ITAL MANAaEMENTm IN=. 
ANALYSlS RdQUerrPr AND 

CHADN OF CUSTODV RBCORD 

1231 Special Instructions pvt-em3.J In,., I ? Y l : \ J  J. LJ c c , / - l ;  \I * CO.', tL+,\.,;k\t,$s,) -4. 

(241 Possible Hazard Identification 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Unknown 0 Return to Client 0 Disposal by Lab 0 Archive months 

126) Turnaround Time Required: Normal 0 Rush (27) OC Level: I O  I1 0 111 [IT Project Specific 

(25) Sample Disposal 

i 

Page i of I - -  

I 
(28) Relinquished by: (signature, date, time): excr - IiW 2/3/07> 

Relinquished by: (signature, date, time): C! 
Received by: (signature, date, time1 

Received by: (signature, date, time) 

(See Reverse for Instructions) 



1 INTEaRATED ENVIRONMI' lTAL MANAQMMRNTI I N C m  I 

ANALVSIS RdQUEST AND 
CHAIN OF CUSTODY RECORD 





UNTEaRATtD PtNVlRONM ]TAL MANAQIEMENTI UNC. i 
ANAL-I8 RhQUhST AND 

CHAIN OF CUSTODV RECORD 

(7) Samples Shipment Date (1 1 Client Name 

(2ICollected By: 

13) Jobflask No: 

14) Project Menagor: 

(6) Purchase Order No. 

1 1 (51 BiU to: 

I 

I1 3) CerrierlWaybill No. 

ONE CONTAINRR PBR LINE 
(141 Sample Number I1 5) Sample (16) DateITime Collected (17) Container Type (18) Sample Volume (1 9) Prarervstive (20) Reque8tod Terting Prolram 

DeacrlptIonlTypa 

*L-7 CC. 2h/tb3 I o 3  0 4 w -  lob4 h a 7 3 4  / G4-.-Sau. . 
' J J' ;I&&- 2 Yij/p3 1636 I 

&Ll-Ay-3 t 

&b,,d L - 1 0  I 2/5&3 &%S I 

6coy,,*bCIz -2 2/,b& ob 5 t 1 

Qf&Pt-.;L \ %.ha3 II 36 

I - L  

2/)3/*3 \L)b 

I I 

If \ '  
(23) Special Instructions I 
(24) Possible Hezard Identification 
Non.hazard 0 Flammable 0 Skin lrritrnt 0 Poison 8 0 Unknown 0 

(261 Turnaround Time Required: Normal 0 Rush 0 

(25) Sample Disposal 
Return to Client 0 Disposal by Lab 0 Archive months 

(27) QC Level: I O  II 0 111 0 Project Specific 
1 

1281 Relinquished by: /signature, date, time]: 

Relinquished by: Isigneture, date, time4 

Relinauished bv: Manature. date, time): I Received bv: (sianature. date, timet I I 
(See Reverse for Instructions) 

Received by: (slgnrture, date, time) c\ w& $/ 17/93 (394s 
Received by: (signature, date, time) I 

t d -  



INTEGRATED ICNVIRONMI TAL MANAQIMENTW INCm 
ANALVSIa RrlQUeST AND 

CHAIN OF CUSTODY RECORD Page - 3 of 3 
Reference No 2c, 0 6 2o.b 

111 Client Name (7) Sampler Shipment Date 18 Bill to: 

(PJCotltcted By: 

(31 JobiTask No: 

(41 Project Manager: 

(6) Purchase Order No. 1131 CarriarlWeybill No. 

ONE CONTABNER PlCR LINE 
114) Sample Number I1 5) Sample (161 DatelTlme Collected (171 Container Type (18) Sample Voluma 118) Preservative (20) Requested Testing Program 

DmcriptionlType 

6w&c z//.tlb3 1 2  3 b gbf"y k cu4# /b I . rS  1 4*c r<c p!C*.eo&k 
1 2 

~~ - ~ 

(See Revorre for Inrtruction6) 



INTEaRATED MANA~EMCNTr I N C m  I 

ANALYSIS RSQUEST AND 
* CHAIN OF CUSTODY RECORD Page - t of I 

(14) Sample Number (1 5) Sample (1 6) DatefTime Collected (17) Container Type (18) Sample Volume (191 Preservative (20) Requested Testing Program 
DeacriptionfType 

3dy/03 /I30 Z:p\OL I &.c /- So& fi&mW&I;ll- 

123) Spacial Instructions 

1241 Possible Hazard Identification 
Nomhazatd 0 Flammable 0 Skin Irritant 0 Poison B 0 Unknown 0 Return to Client 0 Disposel by LaK Archive months 

1251 Sample Disposal 

I Received by: (signature, date, time) U V Relinquished by: (signature, date, time): . 
Relinouished bv: Isionetura. date, time): I Received bv: Isianature, date, time) I 

(See Aeverre for Instructionr) 



i 
INTCmRATBED CNVIRONMl ‘TAL MANAaIMeZNTp INC. 

ANALVSIa RliQUEST AND 
CHAIN OF CUSTODV RECORD Page / of I 

(31 JoblTerk No: -0 20 ,O I 

(8) Purchase Order No. $h (131 CamerlWaybill No. 

ONE CONTAlNIR PaR LlNl  
(141 Sample Number (1 5) Sample (18) OatelVme Collected (171 Container Type (18) Sample Volume (19) Preservative (20) Requerted Testinp Progrem 

Dead ptlon/T ype ZfTOSOUq’r4 qr 
r 

QWWLA5mL . I  
m* I d  1 I * I  

jhlP-so:\- I r s o  ; L x 2 . 3 )  +Id03 0930 7_ :D\ac L AJ I K s  >e. 4’C 
~p-so:\-z - 

4 Q - 5 d - 3  I 35 - I  
34-53: \ -3 10 ID 4 
USQ-sQ: 1 - 5 45 I I 4 

L)Q-&; 1 -L  \ \1[0 I , * I  

(231 Special Instructions A W.f-5, P C  \)f GM \ ’ J h  2 4  Soccu3yq4 NQ S W .  

1241 Possible Hezard Identification 125) Sample Disposal 64 O;rp*l@* 

/ t ( It* L 3-J 
1 

bp-50 ). I - 7 11 35 * I  
l W  . I  V 

\I/ \to? Gla% 11 9- as0 4 v H~r&vE~5”:-l.c ,,I 
.Qat.& 

JI b & A L +  r b M  

Noomhazard 0 Flammeble 0 Skin Irritant 0 Poison B 0 Unknown 0 Return to Client 0 Oisposal by Lab.R months G&, JG)+ 

(26) Torneround Time Required: 127) OC Level: IO II 0 111 0 Project Specific N 6 a x , j  A 

(281 Relinquished by: (signature, date, time): 4~$y/67 Received by: (signature, date, time) +/ 23/03 69021 
W 

Relinquished by: lsigneture, date, time): Received by: (signature, date, timet 

lSee Reverse for Inrtructionr) 



Relinquished by: (signature, date, time): Received by: (rignature, date, time) 
, 



INTEGRATED BNVIRONM. :TAL MANAaEMEN'T'r BNC= / 
ANALYSIS RCQUbsT AND 

Page 2 of 3 CHAIN OP CUSTODY RECORD - 

ONE CONTArNrRmR LINE 
(1 5) Sample (181 DatelTlme Collected (17) Contnlner Type (1 8) Sample Volume (19) Prerervative (20) Requested te r t lng  Program 

DercriptlonlType 

1 
23) Special instructions p&t--k:4\ rC5:Ade-l &h6Jv-=+59 CIF L h f A n ~ ' 3 ~ u r  

24) Possible Hrrard Identification 
(on-hazard 0 Flammable 0 Skin irritant 0 Poison B 0 Unknown 0 Return to Client 0 Disposal by Lab y Archive months 

261 Turnaround Time Required: N o r m e N  

28) Relinquished by: (signature, date, time): 

(25) Sample Disposal 

Rush 0 ( ,Gcr*u5y' *Ii yI 'LJ'~' ,) (27) QC level: I 0 II 0 111 0 Project Specific 
- I  

LQh5!b3 17 cn, Received by: (signature, date, t i m e ) s &  A & E  P-lg& - 
I 

~~ __ 

I Received by: (sienrtura, date, time) I Relinquished by: (signatura, data, time): w 



I 

/ \ b C  - (41 Projrct Manager: 

(6) Purchase Ordar No. 

(1 1) Rspuind Report Date 

(12) IEM Technical Contact/Phone 

(13) CarrlsrlWaybili No. 

Relinauished bv : (aianeture. date, time): 1 Received bv: (sianature, date, time) I 
E r e  Rsvsrse for Instructions) 

/ 
(10)Rep;;l;fbh 

m 
(14) Sample Number (151 Sample (18) Dateltlme Collected (17) Container Type (18) Sample Volume (19) Preservative (20) Requested Tettlng Program 
por I +1/- DercriptionlType 

G;l/ad lO/K/63 ~ . 0830 Z:&c B 4  h 5 d o 4  6-cch- 5sllec) dSC0 

GeowoL# 4 L 3fid 50: \ (f4) [aA3/0P \ t t 5  5aL-41 oL5’ 4.t c /L 167 I TCLP M P ~  A 15 
kp~,=7fiet*ls & : I  [l-Li) p/fi+3 ]J&5’ b/&c r k& TcQ AC4& 

3 1 - 
1 J 

# 

8 

(241 Possible Hazard identification 

(281 Turnaround Time Required: Normal 0 Rush 0 

1281 Relinquished by; (signature, date, time): /h( 1:A5/0-3 17- 

%n.harard 0 Flammable 0 Skin Irritant 0 Poison i 0 Unknown 0 
P 

Relinquiahed by: (signeture, date, time): 

(25) Sample Disposal 
Return to Client 0 Disposal by Lab 0 Archive months 

(27) QC Level: I O  I1 0 111 0 Project Specific 

Received by: (signature, d 

Received by: (signature, date, time) 



GEL Chain of Custody and Analytical Request 

Mothod of Shipment: 

le, MSD * Maeix Spike Duplicate Sampls, G - onb, C - 
SL - Sludge, SS - Solid Waste 
(Le. 82608 - 3,6OlOB/7470A - 1). .. -- ---- I---.- 





.. 



(1) Client Nema A A , / f-x (7) Samples Shipment Date b/ 4.2 ,/) J (5) Bill to: p / 4 / 1 A,.., [?,,-IF- 
l2)Collected By: Q A ) b,,* - -  - Y - '  L , z  I/! 64 

(61 Purchase Order No. $ /A (131 CarrierlWaybill No. F~-J 1) p y prJ' " /J  .L 

I - - '  I v - I -r * 1 1  P I i 

907 I 1) (8) Lab Destination r 7, - 
(121 IEM Technical ContadllPhone 

4 - 3  L;4 4 ! L7 a. 

F A /  d f L h l  J"/, 
-j-, ,~ , < *,A *n> I l u  ?-hj 

I '  
(3) JoblTask No: 2 7 ( ) ? L )  O f  (91 Lab Contact p 
(41 Project Manager: & 

/ 

I "" " *  
-/ ,,, ~ -, (10) Report to: x, :/YuL4 c \ 1 - L  n ( ~ L  . '> ' 

23) Spacial Instructions a t  1-1 I v F L- 

I '  (251 Sample Oisposal p,o,' ;*= 1. 24) Possible Hazard identification 
Yon-hazardx Flammable 0 Skin Irritant 0 Poison B 0 Unknown 0 Return to Client Disposal by Lab 0 ( f i v e )  months , ', .) . \ 

&Jrr 
I 1 - 

(1 1) Required Report Date to/b 

261 Turnaround Time Required Normal 0 Rush 0 /d /A I 127) t lC  Level: I O  II 0 111 0 Project Specific I 

w 

5774 I< ci 7hcrL7ci 

Received by: (signature, date, time) 4/2L/hT \,3c& I . / I 1  I I 281 Relinquished by: (signature, date, time): 

Relinquished by: (signature, date, time): - ' i  I Received by: (signature, date, time) 
I 

Relinauished bv: fsianature. date, time): I Received bv: Isianature. data. time) 
(See Reverse for In8tructions) 



(14) Sample Number (1 5) Sample (16) DatelTlme Collected (17) Container Type (18) Sample Volume (18) Preservative 
DeserlptionlType 

1 rv h)l)rJz- ;cbwAc I L 1’- 2 \J/, 3/o 5 j y j - c ,  Vlb  
! 1 I 

7- IQ I I I 

1 5:s:c5 \ I I 

21-7 I I 

4-55 
1 / /  

/ /  

1 I ,  

1% s - 7 I I 1 

\a - - I  1 ’ \ P  $. 9 ‘4 \Y  

* 0  6-9 I I I 
1 1 ,  I q -- IC. i I i; 

1 

(20) Requested Testlng Program 

A. /<i, I 1 \ v E 

I 
I 
I /  

I 
I 

Uf 

241 Psasible qezard Identification 
Ionhazard B Flammable 0 Skin Irritant 0 Poison B 0 Unknown 

26) Turnaround Time Required: Normal 0 Rush 0 $h 
28) Relinquished by: {signature, dete, time): M ~ q \ s l o 3  \7oa 

V 

Relinquished by: {signature, dete, time): 

- Relinauished bv: (sinnature. date, time): 

months 
(25) Sample Disposal 
Return to Client 0 

(27) QC Level: I O  II 0 111 0 Project Specific 

Received by: (signature, date, time) 

Received by: (signature, date, time) 

Received by: Isaneture, dete, time) 

Disposal by Lab 0 

, 



( 1 1 Client Neme (7) Samples Shipment Date (5) Bill to: 
h 

I r, (PColiected By: -"lQQb Destination y r) c c 

\ 1- (Irs * 
(3) Jobflask No: (9) lab Contact 

(4) Project Manager: ,421 IEM Technical ContactIPhone \ (101 Report to: 

(6) Purchase Order No. (13) CarrierlWaybill No. \ 
(1 1) Racluired Report Date 

A- - 
" '  

(14) Sample Number (15) Sample (16) DatelTlme Collected (17) Container Type (1 81 Sample Volume (la) Preservative (20) Requested T d n Q  Program 
DescrlptionIType 

r, 

;eel C," o b  1-7 2-;. I l v l 5 / b  3 I4 $5 Y)d f i  jk, 136 hK ( / J I L L  
r I I 

3 4  I I \ 

V 4-5 \I/ I 
I 1- 3 \ 1 I I 

+L \% 1-3 I 1st 4 I I 

I I 7, - 3 
c 

Y 7  1 1 
I I I 

\ I  
I C>-L 1 

\ 

L (.. c 7 I/ A 

~~ ~~ ~ ~ 

28) Relinquished by: (signature, date, time): bL&, j70d Received by: (signature, date, time) 

Received by: (signature, date, time) 
V d  

Relinquished by: (signature, date, time): 

23) Special Instructions' 

24) Possible Hazard Identification 
Jon-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Unknown 0 Return to Client 0 Disposal by lab 0 Archive . months 

r4,+L. c.  (. I (&s: & d L  t u v h k : d -  
9 
L (25) Sample Disposal 

[See Reverse for Instructions) 



INTEGRATED ENVIRONM lTAL IWANAGEMENTr INCm 
ANALYSIS RdQUeST AND 

CHAIN OF CUSTODY RRCORD 

L 
(14) Sample Number (1 5) Sample (1 6) DatelTime Collected 

DescriptionlType 

1 

1 I 
( * p * g b z / %  7L.S’ Ln.: 1°h3/e.3 15 ! 4  
(&*‘&I q-5 2 ’ 4  121 s 

- 7  I 
I 

t I  
c 

G L  ‘ 

(7-7 Jr I /  

(1 7) Contalner Type (181 Sample Volume (1 8) Preservative (201 Requested Testlng Progrsm 

Ik, d b  4 ARCI-rt vc 
j’ / i 

I I 

r: /fl 
1 

I 
I 1 

\ A  
W 

(24) Possible Hazard ldentlfication 
Non-hazard 0 Flammable 0 Skin Irritant 0 Poison B 0 Unknown 0 

(261 Turnaround Time Required: Normal 0 Rush 0 

(28) Relinquished by: (sinnature, date, time): 

125) Sample Disposal 
Return to Client 0 Disposal by Lab 0 Archive months 

127) OC Level: I O  II 0 111 0 Project Specific 

Received by: (signature, date, time) 

fSe8 Reverse for Instructions) 

Relinquished by: (signature, date, time]: Received by: (signature, date, time) 



UNC NAVAL PRODUCTS 
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Appendix G - Certificates of Analysis 



Company 
Address : 

Contact: 
Pmjcct: 

Pmmrter 

GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GAOUP. INC. 
h$t&hg T e y ' s  Neodo wilh a Vision Lbr Tamort~v 

Certificate of Analysis 

IEM. I N .  
Bo2 Wtr~ IXt l  R o d  
Knoxville. Tennwocc 379 I9 

Alan Dum 
Roulinc hnalyrls 

Client Sample ID: 
Sample ID: 
Mytrin: 
Collect Date: 
Rcccivc Date: 
Collector: 
wt Resun 

Actinim-ZZ8 
ArncriciunkZ4l 
Antimony- 124 
Antimony- 125 
Datiunl-133 
Barium- I40 
Beryllium-7 
Bismuth-2 I 2  
Bismulh-2IJ 
ccrim- I39 
Ccrium.141 
Cerium 144 
Cesium- 134 

Cesium- 137 
Chrorniuin-5l 
Cobdl-56 

CC5IlWWlj6 

Cobdt-57 
Cobdt-58 
Cobdl-60 
Europium- IS2 
Europium- 1 .% 
Eurnpium- I55 
Indium- I92 
Iron-59 
Lcd-2 I O  
L~ad-2 I2 
Lead-214 
MmgyleSe-jd 
M ~ ~ ~ r y - 2 0 3  
Neodymim-I47 
Ncpunium-239 
Mohivrn-94 
Niobium-95 
PotasriuinJO 
Romcthiurn- I44 
Promethium- ldb 
Rdium-228 

ZOO ' d  

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
u 
U 
U 
u 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.285 +/-0.128 
0.00957 U-O.QW5 

9.00505 +/-o.o 19 I 
0,mIIZ +I-0.0447 
-0.0703 +t-O.M75 
-0.0161 +/-0.0879 

0.170 +I-U.l% 
0.131 N-0.204 
0.21 6 +/-OD684 

0.001 I2 +/-0.0166 
0.0446 +I-Q.W.;3 
0.0146 u-0.104 

-0.OW62 +I-0.0196 
-0.00599 *1-0.0354 

0.102 +/-o.[rw 
-0.0658 +/-0. I76 

-0.00206 4-0.0 175 
0.w20g 44-0.0 133 

-0.00605 U-0.0 IS I 
-0.00316 +I-O.OIW 
-0.0154 + I - V . W  
-0.0193 +I-O.W26 

-0.006 I7 +/-0.0567 
0.00542 U-O.Olb2 

0.001 u-0.0365 
1.38 M.j.70 

0.389 +/-O.ObW 
0.258 +I-o.o611 

0.007% U-0.0185 
0.M67 4-0.0255 
-0.03 4-0.  I72 

-0.0263 M-0.0994 
0.0137 U*O.OIGI 
0.0104 +/-0.0185 

426 *t/-0.660 
-0.00317 +/-O.O172 

0.0165 +/-0.02) 
0.285 4J-u.1211 

Trarh Pile (Relog 74393-001) Pmiecc IEMlOOJOO 
7488600 I 
Mia Solid 
03-FEB-03 09:OO 
IZ-T;EBM 
Client . . . 

Client ID: IEMlOO I 

DL 

0.104 
0.105 

0.0749 
0.MP 
0. I53 
0.260 
0.232 

0.0566 
0.02 5.1 
0.0533 
0.182 

0.0286 
0.0599 
0.030 
0.252 

0.0299 
0.0232 
0.0254 
0.0273 
0.077 I 
0.0732 
0.09B6 
0.0279 
0.0627 

5.29 
0.0459 
0.0602 
0.0295 
0.03 I9 
0.300 
0. I72 

0.0292 
0.0332 
0.272 

0.0294 
0.0367 
0.104 

0 . ~ 2 7  

0.800 
0.200 
0.100 
0.200 
0. 100 
0.500 
0.700 
0.500 
0200 
0.050 
0.100 
0.500 
0.100 
0300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1.00 

0.080 
I .oo 

O s 0 0  

PO. Box 30712 Charleston. SC 29417 2040 Savage Road (29407) 
~ttonc (843) 556-8171 F ~ X  (ea)  766-1 178 - rrww.get.com 
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GENERAL ENGINEERING LABORATORIES, LLC 
cI a Member of M E  GEL GROUP. INC. 

- meting  TO&^ ~eodr m a vim T O ~ O ~ ~ O W  

Company : IEM. Inc. 
Addrcss : 302 WbLfield Road 

Knoxvillc. Tennes~e 37919 

Cnnlxl: Alan Duff 
Pmjccl: Routine Analysis 

Certificate of Analysis 

Repon Daw Fcbrunry 13.2003 

P a s  2 of 3 

Client Sample LD: Trash Pile (Relog 74392001) Prukxt: lEMIOOl00 
Sample 10: 74886001 ClicntID; IEMIOOl 

. .. 
Volts OF AnalystDab T i  Brkh Mehod . Parameter Qrrli&r Rarlt DL Rt . .. . .  

Rad Camma Spec Aodysis 
Gaminaspvu. h r n m i ,  Solid ISmndnrd I d )  
RuUlenium- 106 L, 0,0347 +I-O.I4S 0.257 0.800 pCUg 
Silver- I IOm U 0.0106 +1-0.017 0.0273 0.080 pCi/t 

rhnlliurn-208 0.071 4-0.0336 0.0273 0.080 pCXi/a 
Sodium-22 u -0.00673 +/-a.ois:! 0.0262 0 . 0 ~ )  pcilg 

Thorium.230 U.Zlb +W.obb'J 0.0566 1.00 pcFs ll~oriurn-234 U 0.533 4-1.15 1.26 2.00 pcJg 
Tin-1 13 U -0.0117 ff-0.0212 0.0343 0.100 vcdr 
Urmiurn-23 8 U 0.533 4.1.13 1.26 1.00 p c i / g  

Zirconiunl-95 u 6.0166 +1-0.0~01 0.050 0200 f lu:! 

UIaNUm-235 U 0.167 +/-O.Ibo 0.193 0.500 pC;ls 

Ykrium-88 U 0.00'776 +1-0.0159 0.0308 0.100 
Zinc-65 U 0 . M  14-0.0475 0.06OG 0.300 pCVr 

The following Pap Metho+ wejrEfo-@ . .- 
M&od Description Annlysl .. rivrc T b n C  PWpBDkh - - - . -- -. . . . _. .~ 
64 Soii Prcp Dry Sol1 Pnp RAD A421 A42 IRA-026 TCD 02112ro3 17OG 233164 

G! @onhg Annlytjcal.Mctbods were ptr&=d 
Mehod DGSCrtpaolr Analyst curnmd* 

I )  DO6 6ML HASL 300 

. . . . __, . .. - .. 
. . .  - ..-- 

NOKS 
The Qtrrlificrs in h i s  nport arc dchncd Y follows : 

c Actual rcsiilt i s  less than mount rcportul 
7 Actual result is greater than mount r e p o d  
1 Analytc found in the sample 8s well as the associated hlunk. 
BD Rng fur reslllls brlow thc MDC (IC a flag For luw traccr rcccvcry. 
E Conccnmtion ucccds insbum+nt calibmtion r a p  
tl holding lime exceeded 
J Indicates ;in estimeretl value. The rc~ult was greater than rhc cktcction limit. but lcrr than thc reporting limit. 
P Thc rcsponsc bctwccn rhc confirmition column and thc primnry column is M % D  
U Indicates the compound was analyzed for hut not detected ahove the detection limit 
U1 Uncerruiii idtnWkalim for gamma ~pcctro~copy. 
X Lnb-spccific qualifier - must be h U y  lknribal in ciuc narrative md data summary paekvgc 
Y QC Samples were not spiked wirh h i s  compound. 

The ahove simple is reported on a dry wdBht bnsis txcrpt dhen pmhibiced by the analyticd pnndure. 



GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meoti% T i y s  Ne& rriGh a vision br ~ O m o o w  L 

-o%rc)R,+' Certificate of Analysis 

Cumpmy : IEM. luc. 
Addrcss : m- W c d c l d  R0;d 

Knoxrillc. Tcrncrrcc 37919 

Cltenr Sample ID: Tnrh Pile (Relop 74393-001) Proicct IEMIOolOO 
Sample ID: 7~586001 Client ID: IEMIOOl 

UL 

Where the ilri;ilyticnl m c M  hm been perfomml undcr NELAP certitkation. Lhc analysis has inei 1111 of thc 
requircmcnts of thc NELAC standard unlcsr qualified on the Ctrtifiuvtc of Analysis. 

This data repurl hu bccn prepared and reviewed in accordance wich Geiieral Engioccnng Laboralorits, U C  
starid;trd upcrating procedures. P l c a ~  clircct my questions to your Rojcci Manager. Aniy Jamiaon. 

K t v i t w t d  by 0 
L c ? q $ 4 m &  L 



GENERAL ENGINEERING LABORATORIES, LLC 
a Member & M E  GEL GROUP, INC. 
Meet ing  Todays Needs wlfh a V i  h x  tom or no^ 

Certificate of Analysis 

Rcport Dale: FEbruay 13.2003 

Ppllc I of 4 

Cnntacr: Alan Duff 
Projccr: Routine Aualyrit 
. . -  . . .--- , .. .. . -  

Client SampJc ID: Trih Pilc 
Sutnplc ID: 74393001 
Mnvix: M i x  Solid 

Rcccive Date: Collect Datc 03-FEH-03 09:OO 
WFEB-03 

. . Client . .. - . . .  . 
Collector: . 

unik DF Ana1ysWote Time But& M c h d  . . . . . . .. . . .---_ - Parameter - -  DL RL - .. . . 
Elrctrdr Analysis 

.$W9045C'pH 

Hdogtn hndysls 
su I VHI ozx)4H)3 1808 231505 I pH at Temp C H 7.49 0.010 0.100 

JWW2.i TOX (E~wocr. HnloKrnJ 

Roiect: IEMlOolW 
Client ID: IEMlOOl 

Erlractddc Orwi ic  
I.Ialupcns 

Mercury Anstysis-CVAA 
TCIP Hg in Sdid 
Mcrcury 

Metals AndysFs-ICP 
TCLP ICP Mcralrjirr Sulid 
AVCPIC 
Barium 
CxJmium 
Chnimium 
Coppcr 
Lcod 
Sckniurn 
Silvcr 
Zinc 

Rvpid Flow AaolytSh: (Alpkrm) 
SW 7.3.3 Rcactiviry, RcImmblc 
Rcitccive Rclcnssablc Cyanide U 

TCLP BNA SOLID W7OC3S10(: 
Srmi-vohtik-CCIMS 

I .4-Dichlorobenzeae U 
2,J.S-TricNorophenul U 
?.4.bTricLlorophcnol U 
ZA-Dinitro[olrrcnr U 
Hexachlorobeoreoe U 
14crclchlorobuodicnc U 
Hcxnchlwathwc U 
Nitrobenzene (I 
Peeiachltmphcnol U 
Pyridinc U 
rng-fiesols U 
o-CrcsoI U 

8.21 15.0 I LS ouoM)3 1604231847 2 36.9 

ND 0.002 U O.OOO472 I NOR1 uZllWo3 1919 231878 3 

u ND 
0.486 

J 0.0236 
U ND 

03115 
0.0451 
0.175 

U ND 
4.47 

U.07JB 
0.00393 
o.wm 
0.00735 
0.01 17 
0.0266 
0.0338 
0.01 I6 
0.0209 

0.050 
OM0 
0.050 
0.050 

0.050 

0.ON 
0.Ou) 

o.om 

0.050 

10 BAS WW03 1754231863 4 
IO  
IO 
10 
IO 
IO 
IO 
IO 
io 

NO 4.19 25oooO 1 ADF WIM)3 1419 232511 5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.55 
4.RS 
I .95 

3.25 
I .a 
2.15 
3. IS 
3 . 0  
25.0 
2.95 
2.25 

3.20 

50.0 
50.0 
50.D 
.W.O 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
56.0 

50.0 

I CAI( 02/07/03 1918 231850 6 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

eo. BOX 30712 - Ctudosion, SC 2941 7 2040 Savage Rood (29407) 
Phone (e43) 556-6171 Fax (843) 7S.1178 www.gd.com - 

ZOO 'd 

http://www.gd.com


GENERAL ENGINEERING LABORATORIES, LLC 
a Member of M E  GEL QROUP, INC. 
Mee(ing My's Neodr rrilha V & h  IbrTomwrrm, - 

CerMcate of Analysis 

Contaci: A l;m Dulf 
Pnject: Rnulinc Analysis 

Client Sample ID: 
Sumplc ID: 

... . 
Prrvmetu UulMer Remlt 

, . -- 
S~IllI-VolPIil~~-HJikB 

S l S I B  l C L P  HERB SUI/ 
2.4.5-TP U 
2.4-D U 

Semi-Vol3tllcs-P~icido & PCB 
BOSIA/rlSfOC ICLP PESTSirlid 
Chiordnnc (teoli.) U 
Endrin U 
Hcptachtur U 
Hcptxhlor cpoxidc U 
Mcthonychlor U 
Toxaphene U 
ganmsBHC (Lindonc) v 

'Tihtion hualyris 
R c l d v t -  Suijdc S W C W  Cltaprer 7 3 4  
Rcnctivc Rclcacahlc Sulfidr J 

Volatilc Orpanics 
'I C'LP Volnrdcr in Solid 
I, I-Dichlorotdrylcnc U 
1,2-DichlorcKthane U 
I ,4 -D ichlorobetimnc U 
2-Bvtaoone U 
Bcnzenc U 
Carbon tw.tchloridc U 
Chlorohcnznc 1J 
Chloroform U 
Tarachloroethyltm U 
Trichlorocthylene U 
Vinyl Chloridc U 

Wcl Chcmbtry Cenervl 
SW.WIY5 Puim Cilrrr %\.I 

P a i a ~  Fillrr 

ND 
ND 

ND 
ND 
ND 
NO 
Nb 
ND 
m 

98.9 

ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

FAIL 

'lhc roIlowinpPrep Methods ""5 m y m e d  , __ _. 
Method UacripUon 

.. . . . . - .. . . 

Tmh Pile 
74393001 

DL 

0.0 I 19 
0.018 

0.00155 
0.000038 
O.ooOo59 

O.aXn79 
0.00 IO5 
o.ooo021 

o.oooo3 

15,J 

0.082 

0.050 
0.462 
0.066 
0.058 
0.064 
0.072 
0.066 
0.072 
O . f l 0  

nos8 

RL 

O.IU0 
1 .oo 

0.0025 
0.0004 
O.OOO2 
0.0002 
0.002 
0.010 

Q.OOO2 

500 

0.200 
0.200 
0200 

I .oo 
0.200 
0.200 
0.200 
0.200 
0200 
0.200 
0.200 

SwW6 3510C 3 S l K  BNA VXfVsPLP Prq-827W Annlysis MJMl 
SW846 351oC 35 IOC PEST TCLP Liquid hcp MIM I 
S W 4 6  8 I5 I A Prep 6151hHERBXLPPrcpioLiquid MJM I 
Dry Soil Prep Dry Soil R q  RAD A-Ml.A-021tlA 026 K D  
SWB46 7070A Prcp EPA 7470A Mercury Prcp TCLP Liquid KHN 

i o 0  'd 

RLFI h t c :  Pebnwy 13.2003 

Page 2 of 4 

hk1: IEMlWlOo 
Client ID: IEM1001. 

. .. -- 
Units DF AnalysWatc Time Bet& Mclbod ---. 

20 SASl 02tlWo3 1226231859 7 
20 

I MM 02/07/03 2208 231862 Y 
1 
1 
1 
I 
I 
I 

200 JEB 02/06/03 Id11 231945 I 2  
200 
2uo 
200 
200 
200 
200 
200 
200 
200 
200 

. - .--. ... . _ .  
Time PrepBnrch 
1442 231849 
1fNm 231861 
loo0 231656 
1431 231508 
1400 231877 

. . -- .... . 

EO. Bow 30712 - Charleaion. SC 29417 - 2040 Savage Road (29407) 
Phone (843) 556-8171 =Fax (843) 766-1178 *Imm.@.m 

3N 1133N I !IN3 'N33 
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GENERAL ENGlNEERfNG LABORATORIES, LLC 
a Member d THE GEL GROUP, INC. 
Mew TdyYS Nee& M h  a VLkm Ibr r O m m w  

Certificate of Analysis 0 
44 

' 

Conici: Alan DuN 
h j c c i :  Roulinc AndysJS 

Client Sarnplc ID: 
Sample ID: 

Parameter Qualirir Ran& 

The Qualifiers iii tllis rcport air dcfincd it. follows 
Notes: 

Trash Pilc 
7439300 I 

Rcpm me: F c h w  13.2003 

pag 4 or 4 

< Actual result i s  less than amount reported 
> Actual result is yrcatcr than amount repned 
B Andyte focind in the sample as well as Ihc itssociaietl blank. 
BD nag for rcn~la hclvw thc MDC or D hg for low h e r  recovery. 
E Concenuarioii excccds instrumcnt callbralion range 
H Holding timc caceedtd 
J liidicatcs an estimated value. The rcsultwas greater than tlx Jetcction limit. but less tlvon thc reponing limit. 
P Thc rcspnnsr bclwccn the coofinnation column and the primary columa is AWD 
U Indicates rhc compound w w  snalyvd for but not dttrctcd above UW dcactioii limit 
u1 Uiiccrt;itin identificaiion for gamma spccrroscopy. 
X Lab-specific tlualifier - must be fully describd in c u e  narrative and dub. summary package 
Y QC Satnplcs wcre not spikd with this compound. 

Thc above wnlple i s  rcported on a dry weithi basis txxccpi whue pmhibitcd by the wlyrical ~COC'L~INC. 

Where Ilic malyrical rncthod has heza pcrformed uadcr NELAP cua'fication. the analysis has mcr all of  rlle 
mlbircmcnts of Iht NELAC standard unlcrs qualihcd on the CCrtificote of Analysis. 

This  data report has been preparcd and revicwcd in accunlance with Geocml Enginrrring Lahorotoriw. LLC 
stalldad opcratinp proccdurcs. Please dircct my questions to your Project Maaepr, Amy Jainisun. 

r 



~ _, . . ,  -- --"-. "", &-tu 00) o u w i  - w  Lnregretod E n v l r o n m e n t a l  Manape; Page 7 

Feb 1 1  03 04:51p Carol D. Berger (2401 631-8991 P. 7 

Batch 232203 Narrative 

Tbis narrative dow on IO-FEB-03 by Deidrc R a y  

W m  nli the initial dibralim quitMlents met'! 
Tlic instmmnf wos properfy calibrurcd. 

Wen any non-confcxmance reports (NCR) submitted with th is  batch? 
NO Nonconfownance Repons WCR) were rcqulred for any ofthe mmp(Cs in rhis snniptc group for rhL 
analysis. 

A n  my additional conunuits nccdcd? 
slunplc 74377001 war a eomp=hedsmpk 6 t h  a mat& ef w e  b w  & d y ,  #my, fjrous mate&. 
a0728 grams of sampfe 74377001 pmdthrough the poinl/illcr a d  0.1408 grams ojrhc sample 
dnplicaie (1200376683) pauedthmttght he PahtjWer. *pie 74393961 is a deme, coarse grain 
muterial. 0.0103 grams oJwmprC 743930003 paused lhrought thepuintprtrr, Stamp&$ 76582001, 
74582002 and 74582003 were compsited samples with fine ro come pdculate matrix. 0.51 80 grams 
of sample 74562001 pojssd through thrpUintJ3Ser. 1.1098pams of sampk ?4582oO2 prrrsed rhrought 
he pajntjjlter. 0.1700 grams of sample 7458201)3 passed thmyk the paintfilter. 
Mi 

Were any samples selected for quality control analysis? 
The followirtg sample wns derignaied for Qualit), Conrrof: 74377001 

W e n  the relative percent differences (RPD) bctwccn the samplc and its duplicate within acceptable limits? 

The Relarive Percent Diferences between the sa0rrrple.r md dupticate3 for this barch were wirhin rlic 
required acceptance limlrs. 

Werc all proccdims performed as stated in the SOP? 
All procedures were perfonnrd as stated in ?he SOP. 

Were my of thc samples in this batch tepqped and/or reanalyzed for m o n s  other than dilutions? 
No sample3 in this $ m p l e  group were reprepped andor reanaiyzed for any reown nthcr rhun dilutions 

I of I 

I nn '.I 



7- 4 GENERAL ENGINEERING LABORATORIES, LLC 
0 f 1- cI a Member of THE GEL GROUP, INC. 
7. a - 2 Meeting Today's Needs with a Vision for Tomorrow 

Company : IEM. lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analysis 

Report Date: March 19,2003 

Page 1 of 3 

Client Sample ID: Sewer - 1 Proiect: IEMIOOlOO 
Sample ID: 75096001 
Matrix: M i x  Solid 

Receive Date: 

Client ID: IEh4IOO 1 

Collect Date: 10-FEB-03 W:30 
17-FEB-03 

- Collector: -Client 
Parameter Qualifier Result DL 

~______.  ~ - ~~ ~ ~ 

Rad Gamma Spec Analysis 
Gammaspec, G a m ,  Solid (Standard List) 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony- 125 
Barium-133 
Barium-140 

'lium-7 
Jth-2 12 

Bmuth-214 
Cerium- 139 
Cerium- 14 I 
Cerium- 144 
Cesium- I34 
Cesium- I36 
Cesium- 137 
Chromium-51 

Cobalt-57 
Cobalt-5 8 
Cobalt-60 
Europium-I52 
Europium-I 54 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-2 10 
Lead-2 12 

Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium40 
Promethium144 
Promethium-I46 
Radium-226 

Cobalt-56 

L e d 2  14 

UUI 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 

U 
U 

UUI 
U 
U 

UUI 
U 

UUI 
U 
U 

U 
UUI 

U 
U 
U 
U 

U 
U 

1.07 4-0.225 
ND +/-0.140 
ND +I-0.0269 
ND +/-OD498 
ND +I-0.0247 
ND +I-0.334 

0.403 +I-0.357 
0.801 +I-0.301 
0.464 +/-0.115 
ND +1-0.0401 
ND +/-1.75 
ND +/-0.268 
ND +/-0.0222 
ND +/-0.127 

0.366 +/-0.065 1 
ND +/-0.295 
ND +I-0.0263 
ND +I-0.0904 
ND +I-0.0253 
ND +/-0.0205 
ND +/-0.102 
ND +l-O.O61l 
ND +I-0.329 
ND +/-0.0221 
ND +/-0.0613 

2.05 +/-1.20 
1.37 +/-O. 186 

0.556 +/-0.112 
ND +/-0.0351 
ND +/-0.0511 
ND +/-0.857 
ND +I-0.248 
ND +I-0.0197 
ND +I-0.0392 

5.04 +I-0.743 
ND +/-0.0215 
ND +/-0.0426 

0.464 +/-0.115 

0.123 
0.109 

0.0466 
0.0904 
0.0387 
0.593 
0.387 
0.295 

0.0667 
0.0657 
0.305 
0.47 1 

0.0333 
0.220 

0.0376 
0.510 

0.0444 
0.061 
0.0454 
0.0371 
0.090 

0.0974 
0.29 1 

0.0372 
0.112 
0.863 

0.0536 
0.0645 
0.0386 
0.0491 

1 S O  
0.452 

0.0344 
0.0684 
0.317 

0.0386 
0.0448 
0.0667 

__ ~ ~~ 

RL Units DF AnalystDate Time Bat& Method 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
loo0 
2.00 
1 .OO 

0.050 
1 .OO 
0.080 

1 .oo 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.geI.com 

http://www.geI.com
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+ % GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

c H Meeting Today's Needs with a Vision for Tomorrow 
Y 

Certificate of Analysis $1- % \ 

Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Parameter Qualifier R d  

Rad Gamma Spec A ~ l y s i s  
Gammaspec. Gamma, Solid (Standard List) 
Radium-228 1.07 
Ruthenium- 106 U ND 
Silver- 1 1 Om U ND 
sodium-22 U ND 
Thallium-208 0.43 1 
Thori um -230 0.464 
Thorium-234 3.17 
Tin- 1 13 U ND 
Uranium-235 36.9 
Uranium-238 3.17 

im-88 U ND 
.65 U ND 

%conium-95 U ND 

Tbe following Prep Methods were performed 
Method Description 

~ _ _ _ _ _ _ _ _ _ _  

+/-0.225 
+/-0.188 

+I-0.0242 
+I-0.022 
4-0.07 1 
it-0.1 15 
+/-1.57 

+/-0.029 
+/-7.00 
+I- 1.57 

+I-0.020 
+I-0.0523 
4-0.0497 

- ~~ 

Sewer - 1 
75096001 
_ _ ~ ~ .  

DL 

0.123 
0.339 

0.0385 
0.0352 
0.0391 
0.0667 

1.08 
0.0467 
0.441 
1.08 

0.0354 
0.08 1 

0.0888 

Report Date: March 19,2003 

Page 2 of 3 

Proiect: IEMIoolOO 
Client ID: IEMIool 

RL Units DF AnalystDate Time Batch Method 

0.500 
0.800 
0.080 
0.080 
0.080 

1 .oo 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

__ ____ 
Analyst Date Time ~ _ ~ ~ _  ~~ _ _ ~ ~ ~  ~ ~ ~~ 

Dry Soil Rep Dry Soil Prep RAD A-021,A-021B,A-026 TCD W 1 8/03 1041 

Prep Batch 

234358 
~ - 

_ _ _ ~  The foUowingAnaIytica1 -~ Methods wereperformed -~ ~- 
Description Analyst Comments 

- _ ~ ~ _ _  -~ ~- ~ - - 
Method 

I DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

e Actual resuIt is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 3791 9 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Sewer -1 
75096001 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOlOO 
Client ID: XEMI00l 

~ _..___ ~ ~ ~ ~ _ . _ _ _  ~ ~ . -~ 

Parameter Qualifier R d  DL RL Units DF AnalvstDate Time Batch Method 

Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories. LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19.2003 

Page 1 of 3 

Client Sample ID: Sewer -2 Project: IEMIooloo 
Client ID: IEMIOO1 Sample ID: 75096002 

Matrix: Misc Solid 
Collect Date: 10-FEB-03 14:45 
Receive Date: 

~ _ _ ~  ~ Collector: -~ - 
Parameter QualEer Result DL RL Units DF AnalystDate Time Batch Method 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-24 1 
Antimony- 124 

Barium-133 
Barium-140 
Brryllium-7 

ulh-2 12 
~ ~ l h - 2  14 

Cerium- 139 
Cerium-141 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- I37 
Chromium-51 

Antimony-125 

Cob&-56 
Coball-57 
Cobalt-58 
Cobali-60 
Europium- 152 
Europium- 154 
Europium-155 
Iridium- 192 
hOn-59 
Lead-210 
Lead-212 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- I46 
Radium-226 

+urn-228 

U 
U 
U 
U 
U 

UUI 
UUI 

U 
U 
U 

U 
U 

UUI 
U 
U 
U 
U 

UUI 
U 
U 
U 

UUI 
UUI 

U 
U 
U 
U 

U 
U 

2.21 +/-0.357 
ND +/-0.175 
ND 4-0.0197 
ND 4-0.037 
ND +/-0.0191 
ND +/-0.219 
1.33 +/-0.335 
I .48 +/-0.33 1 

0.574 4-0.0961 
ND 4-0.0387 
ND +/-].I2 
ND +/-0.347 
ND +/-0.0144 
ND +/-0.0739 

0. I72 4-0.0346 
ND 4-0.224 
ND 4-0.0152 
ND +/-0.0729 
ND +/-0.015 
ND +/-0.0123 
ND +/-0.0415 
ND +/-0.0356 
ND +/-0.301 
ND +/-0.0161 
ND 4-0.0399 
ND +J-5.79 

2.75 +/-0.302 
0.694 +/-0.104 
IW +/-0.0137 
ND +/-0.0661 
ND +/-OS37 
ND +/-0.349 
ND +/-0.0129 
ND +/-0.0238 

4.16 +/-0.539 
ND +/-0.0135 
ND 4-0.0205 

0.574 +/-0.0961 
2.21 +/-0.357 

0.0728 
0.329 
0.030 

0.0642 
0.0306 
0.407 
0.259 
0.188 

0.0429 
0.064 
0.29 1 
0.441 

0.0219 
0.125 
0.025 
0.404 

0.0269 
0.0579 
0.0269 
0.0225 
0.0736 
0.0628 
0.280 
0.029 

0.0642 
9.89 

0.0459 
0.0512 
0.0237 
0.0394 

0.999 
0.434 

0.0231 
0.0436 
0.200 

0.0252 
0.03 I3 
0.0429 
0.0728 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
I .OO 
0.050 

1 .OO 
0.080 

I .00 

0.500 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 

http://www.gel.com


\ €Wq/ 
64 % GENERAL ENGINEERING LABORATORIES, LLC 

4 9  

u" 
bb 

-? 

v $ Meeting Today's Needs with a Vision for Tomorrow 
a Member of THE GEL GROUP, INC. 

Certificate of Analysis \ 
- 7  

44 7 0  R\+ ' 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19,2003 

Page 2 of 3 

Client Sample ID: Sewer -2 Proiect: IEMIOO 100 
Sample ID: 7.5096002 

Parameter Qualifier Result DL RL Units 

Client ID: IEMI00l 
- 

DF AnalystDate Time Batch Method 
~~~ - ~ ~. - 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, 
Ruthenium-1 06 
Silver-1 10m 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-1 13 
Uranium-235 
Uranium-238 
Yttrium-88 

55 
nium-95 

Solid (Standard List) 
U ND 
U ND 
U ND 

0.741 
0.574 
2.88 

U ND 
29.0 
2.88 

U ND 
U ND 
U ND 

+/-0. 12 1 
+/-0.0154 
+/-0.0128 
+/-0.0901 
4-0.0961 

+/-2.68 
4-0.022 1 

+/-5.16 
+I-2.68 

+/-0.0 1 5 1 
+/-0.0295 
+/-0.03 1 

0.228 
0.0254 
0.0227 
0.0245 
0.0429 

2.73 
0.0353 
0.399 
2.73 

0.0237 
0.0483 
0.0565 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .oo 
0.100 
0.300 
0.200 

The ~~ following Prep Methods were performed ___ 
~~~ 

Description Analyst Date T i e  

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 02/18/03 1041 
~ _ _  ~ _ _ _ _ _ _ ~ -  

Method 
~~ ~ 

The following Analytical Methods were performed . - -~ 
Description Analyst Comments 

__. __ ~ __  ~~~ - 
Method 

1 DOE EML HASL 300 
__ ~ 

~ 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting li 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure 

Hag for results below the MDC or a flag for low tracer recovery. 

imit. 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Sewer -2 
75096002 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

- _ _ _ _ ~  -~ ~~-~ 

Parameter Qualifier R e s ~ l i  DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

h c +  1/\ 

Reviewed by 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Repon Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Sewer Composite 

Matrix: Misc Solid 

Receive Date: 
Collector: 

Sample ID: 75096003 

Collect Date: 10-FEB-03 14~45 

_ _ ~  _ _ _ _ _ _ ~ ~ ~ ~ .  

RL 
____ -__ Parameter Qualifier Result DL 

- 
Rad Gamma Spec Analysis 

Gammaspec. G a m .  Solid (Srandard List) 
Actinium-228 1.11 4-0.193 0.0743 0.800 
Americium-241 UUI ND 4-0.191 0.189 0.200 
Antimony- 124 U ND +/-0.0167 0.0291 0.100 
Antimony- 125 U ND +/-0.0327 0.0577 0.200 
Barium- 133 U ND +/-0.0178 0.0262 0.100 
Barium-140 U ND +/-0.200 0.362 0.500 
B-vllium-7 U ND +/-0.139 0.257 0.700 

Jth-212 0.875 +/-0.264 0.164 0.500 
- a~th-214 0.402 +/-0.0709 0.0434 0.200 
Cerium- 139 UUI ND +/-OM36 0.0655 0.050 
Cerium-141 UUI ND +/-1.24 0.306 0.100 
Cerium-I44 U ND +/-0.239 0.421 0.500 
Cesium- 134 U ND +/-0.0135 0.0212 0.100 
Cesium-1 36 U ND +/-0.0766 0.139 0.300 
Cesium- 137 0.335 +/-0.0522 0.0212 0.100 
Chromium-51 U ND +/-0.200 0.363 0.600 
Cobalt-56 U ND +/-0.015 0.0263 0.100 
Cobalt-57 UUI ND +/-0.0708 0.0548 0.050 
Cobalt-58 U ND +/-0.0145 0.0269 0.100 
Cobal t-60 U ND +/-0.0122 0.0219 0.100 
Europium- 152 U ND +/-0.0419 0.0668 0.200 
Europium- 154 U ND +/-0.0391 0.0675 0.500 
Europium- 155 UUl ND +/-0.270 0.257 0.500 
Iridium192 U ND +/-0.0146 0.0259 0.100 
Iron-59 U ND +/-0.0362 0.0619 0.300 
Lead-210 U ND +/-3.83 3.34 4.00 
Lead-2 12 I .36 +I-0.154 0.0397 0.100 
Lead-2 14 0.521 +/-0.0829 0.0444 0.100 
Manganese-54 U ND +/-0.0153 0.0214 0.100 
Mercury-203 UUI ND +/-0.0401 0.0346 0.100 
Neodymium- 147 U ND +/-0.488 0.872 lo00 
Neptunium-239 U ND +/-0.254 0.399 2.00 
Niobium-94 U ND +/-0.0124 0.0216 1 .00 
Niobium-95 U ND +/-0.023 0.0409 0.050 
Potassium-40 4.74 +/-0.613 0.203 1 .00 
Promethium- 144 U ND +/-0.0128 0.0227 0.080 
Promethium-146 U ND +/-0.0152 0.0288 1 .00 
Radium-226 0.402 +/-0.0709 0.0434 
I- ';um-228 I .  1 1 +I-0.193 0.0743 0.500 

Page 1 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

-~ 

Units DF AnalystDate Time Batch Method 

P.O. Box 30712 Charleston, SC 2941 7 2040 Savage Road (29407) 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19,2003 

Page 2 of 3 

Client Sample ID: Sewer Composite Proiect: IEMIOOIOO 
Client ID: IEMIOOl Sample ID: 75096003 

Parameter Qualiiwr ResuH DL RL Units 
~ _ _ ~ ~  - ~~ -~ ~ .____ ~~~~~ 

DF AnalystDate Time Batch Method 
~~ ~~~~~ __ _ _  - 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard Lisr )  
Ruthenium- 106 U ND +/-0.1 I7 0.208 0.800 Pcgg 
Silver- 1 10m U ND +/-0.0134 0.022 0.080 pcgg 
Sodium-22 U ND +/-0.0141 0.0244 0.080 Pcik 
Thallium-208 0.380 4-0.057 0.0207 0.080 Pcgg 
Thori~m-230 0.402 +/-0.0709 0.0434 1 .00 Pcik 
Thorium-234 UUI ND +/-2.00 1.70 2.00 PCik 
Tin-1 13 U ND +/-0.020 0.029 0.100 Pcik 
Uranium-235 32.9 +/-5.81 0.441 0.500 Pcik 
Uranium-238 2.59 +I-2.00 1.62 1 .00 Pcgg 
Yttrium-88 U ND +I-0.0131 0.0249 0.100 PcgP 

55 U ND +/-0.0345 0.0515 0.300 Pc2g 
xiurn-95 U ND +/-0.0273 0.0488 0.200 Pc9P 

~ ~ ~ ~~~ ~~~~ - The following Prep_Met&ds were peeorrued ~~ ~~ . 

Analyst Date Time PrepBatch 
~ ~ ~ 

Description 
~. 

Method 
Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 02/18/03 1041 234358 

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

The following Analytical Methods were performed ~ _ _  
Analyst Comments 

-~ __ _ ~ _ _ _ _ _ . _ ~ ~  
Description 

~ ~ _ _ _ _ _ _  _ _  ~~ 

Method 

1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

Flag for results below the MDC or a flag for low tracer recovery. 
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Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19.2003 

Page 3 of 3 

Client Sample ID: Sewer Composite Proiect: EMIOOlOO 
Sample ID: 75096003 Client ID: EMIOOl 

Where the analytical method has been performed under NEiLAF' certification, the analysis has met all of the 
requirements of the NEiLAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

k 

Reviewed by 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Company : IEM, Inc. 
Address : 302 Westtield Road 

Knoxville. Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 

Matrix: Misc Solid 

Receive Date: 

Geoprobe - 1 
Sample ID: 75096004 

Collect Date: 1 1-FEB-03 11 :45 
17-FEB-03 

Collector: -~ Cllient 
Parameter QuaMer Result DL 

Rad Gamma Spec Analysis 
Gammaspec. Gamma, Solid (Standnrd List) 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony- 125 
Barium-I33 
Barium-140 
Beryllium-7 

llh-2 12 
~th-214 

Cerium-139 
Cerium- 141 
Cerium-144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-210 
Lead-212 

Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 
P-Aium-228 

Led-214 

- 

U 
U 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 
U 
U 

U 
U 

0.556 +/-0.162 
ND +/-0.0614 
ND +/-0.0173 
ND +/-0.0344 
ND 4-0.0158 
ND +/-0.212 
ND +/-0.198 

0.929 +/-0.293 
0.440 +/-0.0854 
ND +/-0.0121 
ND +/-0.0774 
ND +/-0.0751 
ND +/-0.0143 
ND +/-0.083 
ND +/-0.0146 
ND +/-0.230 
ND +/-0.0185 
ND +/-0.00938 
ND +/-0.0187 
ND +/-0.0165 
ND +/-0.0385 
ND +/-0.0425 
ND +/-0.0394 
ND +/-0.0245 
ND +/-0.0456 

2.89 +/-3.49 
0.669 +I-0.0895 
0.574 +/-0.0968 
ND +/-0.0182 
ND +/-0.020 
ND +/-OS71 
ND +/-0.0686 
ND +/-0.0131 
ND 4-0.024 

9.41 +/-1.22 
ND +/-0.015 
ND +/-0.0159 

0.440 +I-0.0854 
0.5% +/-0.162 

Page I of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

.- __ . -. - - .  

RL Units DF AnalystDate Time Batch Method 

0.090 
0.107 

0.0308 
0.0684 
0.0261 
0.363 
0.298 
0.192 

0.0491 
0.023 

0.0559 
0.144 

0.0234 
0.147 

0.0258 
0.387 

0.0338 
0.0181 
0.0352 
0.0328 
0.0668 
0.0773 
0.0773 
0.0283 
0.0823 

2.63 
0.0382 
0.0138 
0.0262 
0.0373 

1.01 
0.132 

0.0233 
0.0479 
0.292 

0.0267 
0.03 18 
0.0491 
0.090 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .OO 
0.050 

1 .00 
0.080 

1 .OO 

0.500 
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Company : IEM, Inc. 
Address : 302 Weslfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Geoprobe -1 
Sample ID: 75096004 

Parameter Qualifier ResuIt DL 
Rad Gamma Spec Analysis 

Gommnspec, Gamma, Solid (Sranabrd List) 
Ruthenium- 106 U ND 
Silver- 1 1 Om U ND 
Sodium-22 U ND 
Thallium-208 0.191 
Thorium-230 0.440 
Thorium-234 U ND 
Tin- 1 13 U ND 
Uranium-235 0.282 
Uranium-238 U ND 
Y'tium-88 U ND 

55 U ND 
- mium-95 U ND 

+LO. I25 
+I-0.0142 
+/-0.0153 
+/-0.0396 
+/-0.0854 
+I-0.487 

+/-0.0187 
+I-0.191 
+I-0.487 

+I-0.0 14 1 
+/-0.0399 
+I-0.0333 

0.227 
0.026 

0.0279 
0.0265 
0.0491 
0.975 

0.0328 
0.159 
0.975 

0.0225 
0.0628 
0.0619 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMlOO1 

~~ The following ~ Prep Methods were performed - ~-~ 
Time PrepBatch 

__ ~-~ __ 
Description Analyst Date Method 

Dry Soil Prep Dry Soil Prep RAD A-02 1 ,A-02 1 B,A-026 TCD 03 1 8103 1041 234358 
~ _ _ ~  ~. ~ _ _ ~  

.~ -~ - __ - The following Analytical Methods were performed 
Method Description Analyst Comments 

DOE EML HASL 300 
_ _ _ ~  - ~ _ _ _ _ _ _ _ _ _ _  

Notes: 
The Qualifiers in th is  report are defined as follows : 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is AO%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178. www.ge1.com 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -1 
75096004 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOO1 

~~ ~ _ _ _ _  _ ~ _ _ -  
DF AnalystDate Time Batch Method 

- ~ 

Parameter QuaWier Result DL RL Units 

Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 

- ~- Collector: _ _ _ ~  
Parameter Qualifier Result 

-~ 
Rad Gamma Spec~a lys i s  

Cammaspec, Gamma, Solid (Standard L s t )  
Actinium-228 1.14 
Americium-241 U ND 
Antimony- 124 U ND 
Antimony- 125 U ND 
Barium- 133 U ND 
Barium- 140 U ND 
Beryllium-7 U ND 

lth-2 12 1.03 
.uth-214 0.781 

Cerium- 139 U ND 
Cerium-141 U ND 
Cerium-144 U ND 
Cesium- 134 U ND 
Cesium- I36 U ND 
Cesium- 137 U ND 
Chrormum-51 U ND 
Cobalt-56 U ND 
Cobalt-57 U ND 
Cobalt-58 U ND 
Cobalt-60 U ND 
Europium- 152 U ND 
Europium- 154 U ND 
Europium- I55 UUI ND 
Iridium- 192 U ND 
Iron-59 U ND 
Lead-2 10 U ND 
Lead-2 12 1.31 
Lead-2 14 1.01 
Manganese-54 U ND 
Mercury-203 UUI ND 
Neodymium- 147 U ND 
Neptunium-239 U ND 
Niobium-94 U ND 
Niobium-95 U ND 
Potassium-40 8.14 
Promethium- 144 U ND 
Promethium-I46 U ND 
Radium-226 0.781 
P +um-228 1.14 

Geoprobe -2 
75096005 
Misc Solid 
11-FEB-03 1 1 ~ 2 0  

DL RL 

+I-0.2 19 
+I-0.072 

4-0.0227 
4-0.0444 
4-0.0222 
+I-0.281 
+la. 1 87 
+I-0.314 
+I-0.12 1 

+/-0.0158 
+I-0.0507 
+I-O.l04 

+I-0.0198 
+I-0.108 
+I-0.018 
+I-0.263 

+I-0.02 19 
4-0.0131 
4-0.022 

4-0.01 78 
+1-0.044 

+I-0.0567 
+I-0.0862 
+I-0.0 192 
+I-0.0532 

+I-4.00 
+I-0. 156 
+I-@ 147 

+I-0.02 16 
+I-0.043 1 
+I-0.662 
4-0.091 

+I-0.01 82 
+I-0.0364 

+J- 1.03 
+I-0.01 87 
+I-0.0223 
+I-0.12 I 
+I-0.219 

0.115 
0.139 

0.0391 
0.0794 
0.0337 
0.503 
0.333 
0.263 

0.0626 
0.0277 
0.074 
0.185 

0.0304 
0.198 
0.030 
0.490 

0.0397 
0.0228 
0.0414 
0.032 

0.0778 
0.103 

0.0869 
0.034 

0.0953 
3.25 

0.0483 
0.0582 
0.0407 
0.043 

1.22 
0.165 

0.034 1 
0.0624 
0.3 17 

0.0346 
0.0403 
0.0626 
0.115 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .oo 
0.080 

1 .OO 

0.500 

Page 1 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
~ 

Units 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -2 
75096005 

~ ~ ~ _ _  -~ - 

Parameter Qualifier Result DL RL 
~~~ - 

Rad Gamma Spec Analysis 
Gammaspec, G a m ,  
Ruthenium- IO6  
Silver-I 1Om 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-1 13 
Uranium-235 
Uranium-238 
Yttrium-88 

-65 
~nium-95 

~ 

Solid (Standnrd List) 
U ND 
U ND 
U ND 

0.383 
0.781 

1.32 
U ND 
U ND 

I .32 
U ND 
U ND 
U ND 

+/-0.166 
+/-0.0175 
+/-0.0204 
+/-0.0626 
+/-0.12 1 
+/- 1.18 

4-0.0233 
+/-0.159 
+/- 1.18 

+/-0.0195 
+/-0.0524 
+/-0.042 

0.29 1 
0.03 1 1 
0.0372 
0.033 

0.0626 
1.12 

0.0417 
0.192 

1.12 
0.0394 
0.0765 
0.08 17 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

Report Date: March 19,2003 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMI001 

Units DF AnalystDate Time Batch Method 

The fdlowiog Prep Methods were performed ~ ~~~ ~ ~ 

T i e  PrepBatch 
- 

Description Analyst Date 
~ 

Method 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 021 8/03 1041 234358 
~- 

~ ~~ -~ ~ The foUowing -~ Analytical ~ Methods were performed 
~~ 

Description Analyst Comments 
_ _ ~ ~  ~ ~ -~~~ 

Method 

1 DOE Eh4L HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -2 
75096005 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOl00 
Client ID: IEMIOOf 

_ ~ _ _  ~~~~~ - 

DF AnalystDate Time Batch Method 
- 

Parameter Qualifier Result DL RL UOitS 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewedby 

. 
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Company : [EM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Parameter Qualifier Result 
~ _ _ _  -. . 

Rad Gamma Spec Analysis 
Cammaspec. Gamma, Solid (Standard List) 
Actinium-228 0.970 
Americium-241 U ND 
Antimony- 124 U ND 
Antimony- 125 U ND 
Barium- 133 U ND 
B a r i ~ -  140 U ND 
F-.vllium-7 U ND 

uth-2 12 0.687 
- .iuth-214 0.418 
Cerium- 139 U ND 
Cerium-14 1 U ND 
Cerium-144 U ND 
Cesium- 134 U ND 
Cesium- 136 U ND 
Cesium- 137 U ND 
Chromium-51 U ND 
Cobalt-56 U ND 
Cobalt-57 U ND 
Cobalt-58 U ND 
Cobalt-60 U ND 
Europium- 152 U ND 
Europium- 154 U ND 
Europium- 155 U ND 
Iridium- 192 U ND 
Iron-59 U ND 
Lead-210 U ND 
Lead-2 12 0.897 
Lead-2 14 0.507 
Manganese-54 U ND 
Mercury-203 UUI ND 
Neodymium-147 U ND 
Neptunium-239 U ND 
Niobium-94 U ND 
Niobium-95 U ND 
Po tassium-40 10.2 
Promethium- 144 U ND 
Promethium- 146 U ND 
Radium-226 0.4 18 

‘ium-228 0.970 

Geoprobe -3 
75096006 
Misc Solid 
11-FXB-03 lor30 

~~ 

DL RL 

+I-0.205 
+I-0.08 16 
+I-0.01 99 
+I-0.0381 
+I-0.0373 
+I-0.244 
+I-0.172 
+I-0.239 

+I-0.0908 
+I-0.0144 
+I-0.049 I 
+I-0.0909 
4-0.01 62 

+I-0.087 
+I-0.0 16 
+I-0.234 
+I-0.019 

+I-0.01 18 
+I-0.0178 
4-0.0165 
+I-0.0392 
+I-0.057 1 
+I-0.0493 
+/-0.0173 
+I-0.0462 

+I- 1.93 
+I-0. 1 13 

+/-OB999 
+I-0.0 1 7 1 
+/-OB494 

+I-0.573 
+I-0.0838 

+I-0.016 
+I-0.0285 

+/- 1.18 
+I-0.0 1 7 

+/-0.0182 
+I-0.0908 
+I-0.205 

0.105 
0.137 

0.0342 
0.0685 
0.0338 
0.45 1 
0.276 
0.208 

0.0629 
0.0255 
0.0624 
0.166 

0.0262 
0.158 

0.0281 
0.410 

0.0328 
0.02 I3 
0.0315 
0.030 

0.0667 
0.0889 
0.09 I4 
0.0291 
0.0861 

3.45 
0.0425 
0.052 1 
0.03 15 
0.0395 
0.975 
0. I53 

0.0276 
0.0508 
0.254 
0.029 

0.0325 
0.0629 
0. I05 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
I .00 

0.050 
1 .00 

0.080 
I .00 

0.500 

Page I of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

UNtS DF AnalystDate Time Batch Method 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -3 
75096006 

Parameter Qualilier Result 

Rad Gamma Spec Analysis 
Gammaspec. Gamma. Solid (Standard List) 
Ruthenium-106 U ND 4-0.137 
Silver-1 1Om U ND +/-0.0149 
Sodium-22 U ND +/-0.0206 
Thallium-208 0.256 4-0.0483 
Thorium-230 0.4 1 8 +/-0.0908 
Thorium-234 U ND +/-1.23 
Tin-1 13 U ND +/-0.0201 
Uranium-235 U ND 4-0.167 
Uranium-238 U ND +/-1.23 
Yl ' i~m-88  U N D  4-0.0162 

i5 U ND 4-0.0434 
L ,aium-95 U ND 4-0.0355 

DL 
~ _ _ _ _ _  

0.260 
0.0269 
0.032 

0.0333 
0.0629 

1.16 
0.0375 
0.187 

1.16 
0.03 18 
0.0721 
0.0685 

Report Date: March 19,2003 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOO1 

~~ 

DF AnalystDate Time Batch Method 
~- 

RL Units 

The following P_repMethods were performed 
Method 
Dry Soil Prep Dry Soil PrepRAD A-021,A-021B,A-026 TCD 02/18/03 1041 234358 

Description A n a l y s t  Date Time PrepBatch 
- ~ ~~ __ __ 

._ T h e  following Analytical Methods were p e r f o d  __ -.- 
Description Anatyst Comments 

_ _  ~- _______ 
Method 

1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -3 
750%006 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

k C h  L 

Reviewed by 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 

... ~~ Collector: . 

Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gammaspec, Gamma. Solid (Standard List) 
Actinium-228 0.856 
Americium-241 U ND 
Antimony- 124 U ND 
Antimony-125 U ND 
Barium-133 U ND 
Barium- 140 U ND 
B~~ll ium-7 U ND 

llh-2 12 0.645 
~ iuth-214 0.649 
Cerium- 139 U ND 
Cerium- 14 I UUl ND 
Cerium-144 U ND 
Cesium- 134 U ND 
Cesium- I36 U ND 
Cesium- I37 U ND 
Chromium-51 U ND 
Cobalt-56 U ND 
Cobalt-57 UUI ND 
Cobalt-58 U ND 
Cobalt-60 U ND 
Europium- 152 U ND 
Europium- 154 U ND 
Europium- 155 UUI ND 
Iridium-192 U ND 
Iron-59 U ND 
Lead-210 U ND 
Lead-2 12 0.984 
Lead-214 0.758 
Manganese-54 U ND 
Mercury-203 U ND 
Neodymium- 147 U ND 
Neptunium-239 U ND 
Niobium-94 U ND 
Niobium-95 U ND 
Potassium-40 7.93 
Promethium-144 U ND 
Promethium- 146 U ND 
Radium-226 0.649 

‘;urn-228 0.856 

Geoprobe -4 
75096007 
Misc Solid 
11-FEB-03 10:45 

DL RL 
~ 

+I-0.175 0.0953 0.800 
+I-0.146 0.248 0.200 

+I-0.0186 0.0346 0.100 
+I-0.0355 0.065 0.200 
4-0.0206 0.03 1 0.100 
+I-0.222 0.4 13 0.500 
4-0.165 0.277 0.700 
+I-0.306 0.197 0.500 
+I-0.109 0.05 15 0.200 

+I-0.0219 0.0358 0.050 
4-0.254 0.137 0.100 
4-0.144 0.248 0.500 

+/-0.0161 0.0252 0.100 
+/-0.100 0.188 0.300 
+/-0.018 0.0293 0.100 
4-0.228 0.379 0.600 

+I-0.0196 0.0319 0.100 
4-0.04 18 0.0345 0.050 
+/-0.0 19 1 0.0312 0.100 
+I-0.0165 0.0321 0.100 
+I-0.0441 0.0713 0.200 
+I-0.0477 0.0879 0.500 
+I-0.135 0.162 0.500 
+I-0.01 7 0.0306 0.100 

+I-0.0442 0.0849 0.300 
+I-5.56 8.87 4.00 

+I-0.120 0.0447 0.100 
+I-0.129 0.0535 0.100 

4-0.0202 0.0301 0.100 
4-0.0232 0.0417 0.100 
+I-0.537 0.984 lo00 
+I-0.130 0.238 2.00 

4-0.0159 0.029 1 .00 
+I-0.0338 0.0558 0.050 
+I-0.999 0.272 1 .00 

4-0.0148 0.0272 0.080 
+1-0.0181 0.0345 1 .oo 
+I-0.109 0.05 15 
4-0.175 0.0953 0.500 

Report Date: March 19,2003 

Page 1 of 3 

Proiect: JEMlOOlOO 
Client ID: IEMIOOl 

Units DF AnalystDate Time Batch Method 
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Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 3791 9 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -4 
75096007 

~ - - -~ 

Parameter Qualifier Result DL 
Rad Gamma Spec Analysis 

Gammaspec. G u m .  Solid (Standard List) 
Ruthenium-106 U ND 
Silver-1 1Om U ND 
Sodium-22 U ND 
Thallium-208 0.262 
Thorium-230 0.649 
Thorium-234 U ND 
Tin- 1 13 U ND 
Uranium-235 5.99 
Uranium-238 U ND 
V-Gum-88 U ND 

55 U ND -- .hum-95 U ND 

+I-0.143 
+I-0.0152 
+I-0.0172 
+I-0.05 12 

+LO. lo9 
4- 1.67 

+/-0.0223 
+I- 1.10 
+I- 1.67 

+I-0.0176 
+I-0.0546 
+I-0.0372 

0.266 
0.0275 
0.0317 
0.0266 
0.0515 

1.86 
0.037 
0.246 

1.86 
0.0339 
0.0648 
0.0638 

The following Prep Methods were performed 
Method Description 
____ ~ 

Page 2 of 3 

Proiect: EMlOOlOO 
Client ID: EM01 

.. ~~- ~~ ~ ~~ - 

RL Units DF AnalystDate Time Batch Method 

~ ~ _ _  - . .~ 

Analyst Date Time PrepBatch 
~- ~ _ _ _ _ ~  _ _  __.__ ~ 

J3y Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 021 1 8103 1041 234358 

__ The following Analytical Methods were performed __ ~~ _ _  -~ 
Description Analyst Comments 

_ _ _ _  __ ~~ _ _ _ _  
Method 

I DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is M % D  
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Company : IEM, Inc. 
Address : 3M Westfield Road 

Knoxville, Tennessee 3791 9 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -4 
75096007 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: EMI00lOO 
Client ID: IEMIOOl 

-__- ___._~ - ~. _ ~ _ _  
Parameter Qualifer Result DL RL Units DF AnalystDate T i e  Batch Method 

Where the analytical method has been performed under NELAP certification. the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

c'Q7hMAM L 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gammaspec, G a m ,  Solid (Standard List) 
Actini~m-228 0.541 
Americium-241 U ND 
A0h00y-124 U ND 
Antimony-125 U ND 
Barium- 133 U ND 
Barium-I40 U ND 
Bervllium-7 U ND 

,lh-212 0.334 
A ~lh-214 0.390 
Cerium-139 U ND 
Cerium- 14 1 U ND 
Cerium- 144 U ND 
Cesium- 134 U ND 
Cesium- 136 U ND 
Cesium- 137 U ND 
Chromium-51 U ND 
Cobalt-56 U ND 
Cobalt-57 U ND 
Cobalt-58 U ND 
Cobalt-60 U ND 
Europium-I52 U ND 
Europium-I 54 U ND 
Europium- 155 U ND 
Iridium- I92 U ND 
Iron-59 U ND 
Lead-210 U ND 
Lead-2 12 0.676 
L e d 2  I4 0.465 
Manganese-54 U ND 
Mercury-203 U ND 
Neodymium- 147 U ND 
Neptunium-239 U ND 
Niobium-94 U ND 
Niobium-95 U ND 
Potassium-40 6.62 
Promethium- 144 U ND 
Promethium- 146 U ND 
Radium-226 0.390 
P ':lim-228 0.54 I 

Geoprobe -5 
75096008 
Misc Solid 

Page 1 of 3 

Proiect: EM00100 
ClientID: EM001 

DL RL UNtS DF AnalystDate Time Batch Method 

+I-0.137 
+I-0.0642 
+/-0.0175 
+I-0.0342 
+/-0.0194 
+I-0.2 15 
+I-0. I48 
+/-0.243 

+/-0.0874 
+I-0.0 12 
+/-0.05 15 
+/-0.0748 
+I-0.0 14 

+I-0.0852 
+I-0.0147 
+/-0.214 

+I-0.018 1 
+1-0.009 12 
+I-0.01 82 
+1-0.0155 
+/-0.0378 
+/-0.0479 
+I-0.0367 
+I-0.0156 
+/-OB48 1 

+I-2.90 
+I-0.0869 
+/-0.086 

+/-0.0155 
+I-0.0245 
+I-0.489 

+/-0.067 1 
+/-0.0 129 
+/-0.0309 
+/-0.876 

+I-0.0137 
+I-0.0166 
+I-0.0874 

+I-0.137 

0.102 
0.115 

0.0304 
0.0665 
0.0267 
0.399 
0.28 1 
0.204 

0.0479 
0.0217 
0.0527 
0.135 

0.0229 
0.159 

0.0253 
0.387 

0.0269 
0.0174 
0.0321 
0.0294 
0.064 1 
0.0831 
0.0708 
0.0279 
0.0889 

3.01 
0.037 1 
0.0451 
0.028 1 
0.03 I 1 
0.887 
0.126 

0.0232 
0.0491 
0.312 

0.0246 
0.0315 
0.0479 
0.102 

CRB 03/12/03 1131 234961 1 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -5 
75096008 

~~ 

Parameter QualiTir Result DL 
~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard L~sI) 
Ruthenium- 106 U ND 
Silver-1 IOm U ND 
Sodium-22 U ND 
Thallium-208 0.199 
Thorium-230 0.390 
Thorium-234 U ND 
Tin-I 13 U ND 
Urani~m-235 U ND 
Uranium-238 U ND 
Y rtrium-88 U ND 

i 5  U ND 
L Ilium-95 U ND 

+I-0.130 
+/-0.0145 
+I-0.0172 
+I-0.045 

+/-0.0873 
+I-0.957 

+/-0.0198 
+I-0.155 
+I-0.957 
4-0.0 146 
4-0.0336 
+/-0.0342 

0.236 
0.0269 
0.0299 
0.025 

0.0479 
0.902 

0.0322 
0.152 
0.902 

0.0304 
0.0605 
0.0622 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

_ _ _ _ _ ~ ~  __ - 
RL Units DF AnalystDate Time Batch Method 

The foUowing Prep Methods were performed __ ~ ~ _ _ _  ~ 

Description Analyst -&e Date PrepBatch 
~~ ~ - 

Method 

Dry Soil Prep Dry Soil Prep RAD A-021 ,A-021 B,A-026 TCD 02J 1 8103 1041 234358 

. The followingAnalytical MethodsTere performed ~~ ~ -~ ~ 

Method Description Analyst Comments 
. - -_ __ 

1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E Concentration exceeds insbument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is AO%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 

http://www.gel.com


\ ENCIh 

'\ GENERAL ENGINEERING LABORATORIES, LLC 
%P 

oQ4 TOR\+' 

2- 

u" < I-  2 Meeting Tbday's Needs with a Vision for Tomorrow 
c, a Member of THE GEL GROUP, INC. 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Geoprobe -5 
Sample ID: 75096008 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOI 

~~~ ~~ 

DF AnalystDate Timc Batch Method 
~ 

Parameter Qualifer Result DL RL Units 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewed by CJ 
C% h 
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Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Geoprobe -6 

Matrix: Msc Solid 

Receive Date: 

Sample ID: 75096009 

Collect Date: 11-FEB-03 13:55 

~ - Collector: 
Parameter Qualifer Result DL RL 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Staandard Lis?) 
Actinium-228 0.807 
Americium-241 U ND 
Antimony- 124 U ND 
Antimony-125 U ND 
Barium-133 U ND 
Barium-140 U ND 
Beryllium-7 U ND 

uth-2 12 0.603 
.~h-214 0.452 

CTriurn- 139 U ND 
Cerium-141 U ND 
Cerium-144 U ND 
Cesium- I34 U ND 
Cesium- 136 U ND 
Cesium- 137 U ND 
Chromium-51 U ND 
Cobalt-56 U ND 
Coball-57 U ND 
C ~ b d  t -5 8 U ND 
Cobal t-60 U ND 
Europium- 152 U ND 
Europium- 154 U ND 
EWOP~UJII- 155 U ND 
Iridium-192 U ND 
hon-59 U ND 
Lead-:! 10 U ND 
Lead-2 12 1.04 
Lead-214 0.533 
Manganese-54 U ND 
Mercury-203 UUI ND 
Neodymium- 147 U ND 
Neptunium-239 U ND 
Niobium-94 U ND 
Niobium-95 U ND 
Potassium-40 9.36 
Promethium- 144 U ND 
Promethium- 146 U ND 
Radium-226 0.452 
P-+urn-228 0.807 

+I-0.138 
+I-0.078 

+I-0.0197 
+I-0.0392 
4-0.021 
4-0.252 
+I-0.149 
+I-0.2 18 

+I-0.0772 
+I-0.0163 
+/-OM87 

+I-O.o% 
+I-0.0164 
4-0.0996 
4-0.0143 
+I-0.223 

+I-0.0 182 
+I-0.0 1 19 
+I-0.0168 
+I-0.0155 
+I-0.04 13 
+I-0.047 

+/-0.0848 
+/-0.0164 
4-0.0427 

4-1.81 
+I-0.0689 
+/-0.089 1 
+I-0.02 16 
+I-0.0407 
+I-0.569 

+I-0.0835 
+I-0.0168 
+I-0,0277 
4-0.660 
4-0.0 16 1 
4-0.0201 
4-0.0772 
+I-0.138 

0.0912 
0.128 

0.0336 
0.0714 
0.0331 
0.412 
0.283 
0.208 

0.05 19 
0.0268 
0.0733 
0.165 

0.0258 
0.150 

0.0256 
0.404 

0.0323 
0.0219 
0.0276 
0.0306 
0.075 

0.0842 
0.0881 
0.0301 
0.0785 

3.17 
0.0448 
0.0529 
0.029 

0.0378 
1.06 

0.149 
0.0261 
0.0453 
0.242 

0.0283 
0.0324 
0.0519 
0.0912 

0.800 
0.200 
0. 100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .oo 

0.050 
1 .OO 

0.080 
1 .00 

0.500 

Page 1 of 3 

Proiect: IEMIOOlOO 
ClientID: IEMIOOl 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -6 
75096009 

Parameter Qualifer Result 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Stan 
Ruthenium-106 
Silver-1 1Om 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-I13 
Uranium-235 
Uranium-238 
Y tlrium-88 

65 
,aium-95 

i&rd List) 
U ND 
U ND 
U ND 

0.31 1 
0.452 

U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 

4-0.129 
4-0.0145 
+I-0.0 169 
+I-0.0468 
+I-0.077 1 
+I-0.650 

+I-0,0198 
+I-0.169 
+I-0.650 

+/-0.014 1 
+I-0.0423 
4-0.0352 

Report Date: March 19,2003 

Page 2 of 3 

Proiect: IEMIOOlOO 
ClientID: IEMIOOl 

-~ ~~ 

DI, RL Units DF AnalvstDate Time Batch Method 

0.232 
0.0256 
0.0303 
0.0275 
0.0519 

1.15 
0.0372 
0.174 

1.15 
0.0277 
0.0595 
0.0678 

0.800 
0.080 
0.080 
0.080 

1 .OO 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

The foUowing Prep Methods were performed 
Description Analyst Date Method 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD O Z  1 8103 1041 234358 

Time Prep Batch 
_ . ~ _ _  ~ -~ ~ 

~ _ _  ~ 
~ ~ - -  The following Analytical Methods were performed 

Method Description Analyst Comments 
- ~~ - -~ - - -  ~ 

1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is AO%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

LLC 

Repon Date: March 19.2003 

Page 3 of 3 

Client Sample ID: Geoprobe -6 Proiect: IEMIOOIOO 
Sample ID: 75096009 Client ID: IEMOOl 

~ .- ._ ~ ~ _ _ _ _ _ _ _  
Parameter QuaWwr Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

& c* k 

Reviewed by 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis Page 1 of 3 

hoiect: IEMIOOlOO 
Client ID: IEMIOOl 

Client Sample ID: Geoprobe -7 
Sample ID: 75096010 
Matrix: Misc Solid 

Receive Date: 
Collect Date: 12-FEB-03 1030 

17rFEB-03 
c l m l _ -  _ _ _ _ _ _ ~ _  ~. Collector: 

Parameter QuNier Result 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony-I25 
Barium- 133 
Barium-140 
B~rvllium-7 

llh-2 12 
. .uth-214 
Cerium- 139 
Cerium-141 
Cerium-I44 
Cesium- 134 
Cesium- 136 
Cesium137 
Chromium-5 1 
Cobalt-56 
Cobal t-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 

Lead-210 
Lead-212 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 

';urn-228 

hOn-59 

U 
U 
U 
U 
U 

U 
WI 

U 
U 
U 
U 
U 
U 

WI 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

1.42 +/-0.251 
0.0867 4-0.0732 
ND +/-0.0289 
ND +/-0.0567 
ND +/-0.0303 
ND 4-0.351 
ND +/-0.229 

0.926 +/-0.366 
1.10 4-0.177 
ND +/-0.0228 
ND +/-0.205 
ND +/-0.133 
ND +/-0.0242 
ND +/-0.130 
ND 4-0.0283 
ND 4-0.322 
ND +I-0.029 
ND +/-0.0314 
ND 4-0.0287 
ND 4-0.019 
ND +/-0.0613 
ND 4-0.0744 
ND 4-0.168 
ND 4-0.0241 
ND +/-0.0725 
1.58 +I-0.623 
1.67 +I-0.222 
1.31 +/-0.191 
ND +/-0.0276 
ND +/-0.0555 
ND +/-0.860 
ND +/-0.121 
ND +/-0.0229 
ND +/-0.0773 

7.46 +/-0.955 
ND +/-0.0256 
ND 4-0.0264 

1. IO +/-0.177 
I .42 +/-0.25 I 

DF AnalystDate Time Bat& Method 
~ ______.~~-.- 

DL RL Units 

0.133 
0.0652 
0.0512 
0.105 

0.0459 
0.602 
0.415 
0.355 

0.0778 
0.0361 
0.122 
0.239 

0.0369 
0.228 

0.044 1 
0.567 

0.0494 
0.0303 
0.0437 
0.0422 
0. I05 
0.128 
0.1 I7 

0.0405 
0.128 
0.509 
0.055 

0.0735 
0.0466 
0.0479 

1.53 
0.220 

0.03% 
0.0761 
0.394 

0.0455 
0.0469 
0.0778 
0.133 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
loo0 
2.00 
1 .00 

0.050 
1 .oo 

0.080 
1 .oo 

0.500 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Geoprobe -7 
Sample ID: 75096010 

Report Date: March 19,2003 

Page 2 of 3 

Proiect: IEMlOOlOO 
Client ID: IEMlOOl 

DL __ 
Parameter Qualifer Result 

Rad Gamma Spec Analysis 
Gammaspec. Gamma. 
Ruthenium- IO6  
Silver-1 1Om 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-113 
Uranium-235 
Uranium-238 

65 
nium-95 

Ynri~m-88 

Solid (Standard List) 
U ND 
U ND 
U ND 

0.483 
1.10 
2.34 

U ND 
3.34 
2.34 

U ND 
U ND 
U ND 

+I-0.210 
+I-0.0237 
+I-0.0268 
+I-0.0783 
+I-0.177 
+I-0.920 
+I-0.030 
+I-0.721 
+I-0.920 

+I-0.0225 
+I-0.0452 
+I-0.057 

0.377 
0.0408 
0.0462 
0.0472 
0.0778 
0.659 
0.055 
0.235 
0.659 

0.04 13 
0.112 
0.100 

RL Units DF AnalystDate Time Batch Method 

~~ The following Prep Methods were performed _ _  ~ _ _ _ ~  _ _ _  ~~ 

Description Analyst Date Time Prep Batch 
-~ ~- ______ ~ - ~~ 

Method 

Dry Soil Prep Dry Soil Prep RAD A-021.A-021B,A-026 TCD OD1 8/03 1041 234358 

The following Analytical Methods were performed 
Method Description Analyst Comments 

1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Labspecific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Company : IEM, Ioc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19,2003 

Page 3 of 3 

Client Sample ID: Gmprobe -7 Proiect: Eh4IOOlOO 
Sample ID: 75096010 Client ID: Eh4IOOl 

______ ~ _ _ _ .  

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualifred on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager. Amy Jamison. 

h 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Parameter QualiRr Result 

Rad Gamma Spec Analysis 
Gammaspec. Gamma. Solid (Standoid List) 
Actinium-228 2.19 
Americium-24 1 UUI ND 
Antimony-124 U ND 
Antimony-125 U ND 
Barium- 133 U ND 
Barium-l40 U ND 
B~rvllium-7 U ND 

lth-2 12 1.26 
- uth-214 1.78 
Cerium- 139 U ND 
Cerium-141 UUI ND 
Cerium-144 U ND 
Cesium- 134 U ND 
Cesium- 136 U ND 
Cesium- 137 U ND 
Chromium-5 I U ND 
Cobalt-56 U ND 
Cobal t-57 UUI ND 
Cobal t-58 U ND 
Cobalt-60 U ND 
Europium- 152 UUI ND 
Europium- I54 U ND 
Europium- I55 UUI ND 
Iridium- 192 U ND 
Iron-59 U ND 
Lead-2 10 3.62 
Lead-212 2.37 
Lead-2 14 2.05 
Manganese-54 UUI ND 
Mercury-203 UUI ND 
Neodymium- 147 U ND 
Neptunium-239 U ND 
Niobium-94 U ND 
Niobium-95 U ND 
Potassium-40 8.04 
Promethium-144 U ND 
Promethium- 146 U ND 
Radium-226 1.78 
P ';urn-228 2.19 

Geopr~be -8-2 
7509601 1 
Misc Solid 
13-FEB-03 16~30 

DL RL 

+I-0.353 0.134 0.800 
4-0.165 0.126 0.200 

+I-0.0268 0.0482 0.100 
+I-0.0603 0.0997 0.200 
+/-0.0291 0.0446 0.100 
4-0.320 0.571 0.500 
4-0.233 0.414 0.700 
4-0.366 0.309 0.500 
4-0.258 0.07 18 0.200 

4-0.0477 0.0761 0.050 
+I-3.54 0.330 0.100 

+I-0.347 0.558 0.500 
+I-0.024 0.0367 0.100 
+I-0.120 0.21 1 0.300 

4-0.0287 0.0427 0.100 
+/-0.302 0.515 0.600 

+I-0.0275 0.0495 0.100 
+I-0.157 0.0905 0.050 

4-0.0295 0.0458 0.100 
4-0.0228 0.041 1 0.100 
+/-0.0745 0.108 0.200 
4-0.0639 0.1 11 0.500 
+I-0.556 0.373 0.500 

4-0.0242 0.0399 0.100 
4-0.063 1 0.113 0.300 

+I- 1.13 1.01 4.00 
+I-0.374 0.0585 0.100 
+I-0.294 0.0727 0.100 
+1-0.041 0.0429 0.100 

4-0.0567 0.0516 0.100 
+I-0.708 1.26 lo00 
+I-0.254 0.533 2.00 

+I-0.0227 0.0404 1 .00 
4-0.0442 0.0715 0.050 

+I-1.01 0.407 1 .00 
4-0.0235 0.041 0.080 
+I-0.0251 0.0455 1 .00 
+I-0.258 0.07 18 
+I-0.353 0.134 0.500 

Page 1 of 3 

Proiect: lEMIOOlOO 
ClientID: IEMIOOl 

Units DF AnalystDate Time Batch Method 
_. ~ ~ ~~~~~~ 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19,2003 

Page 2 of 3 

Client Sample ID: Geoprobe -8-2 Proiect: IEMIOOloO 
Sample ID: 7509601 1 

Parameter Qualiner Result DL RL Units 

Client ID: IEMIOOl 
_ _ _ _ _ _ ~  _ ~ _ _ _ _ ~ _  ~ -~~ - ~ 

DF AnalystDate Time Batch Method 
~ ~ ~ _ _ _ - -  ~ _ _ _  -~ 

Rad Gamma S g c  Analysis 
Gammaspec. Gamma, Solid (Standard List) 
Ruthenium- 106 U ND 4-0.207 0.345 0.800 Pcgg 
Silver- 1 1Om U ND 4-0.0269 0.0407 0.080 PcUg 
Sodium-22 U N D  +/-0.023 0.0399 0.080 P c a  
Thallium-208 0.767 +/-0. I 12 0.0392 0.080 pcgg 
Thon~m-230 1.78 +/-0.258 0.0718 1 .OO Pcgg 
Thorium-234 UUI ND +/-1.70 1.37 2.00 Pcgg 
Tin-113 U ND 4-0.032 0.0486 0.100 pcgg 
Uranium-235 66.1 +/-13.5 0.525 0.500 PCgg 
Uranium-238 3.90 +I-1.70 1.23 1 .OO PCik 
Y'*&um-88 U ND +/-0.0512 0.0491 0.100 p c a  

6 U ND 4-0.054 0.0944 0.300 pca 
L. ,nium-95 U ND +/-0.0546 0.0998 0.200 pegs 

The following Prep Methods were performed ~ - _ _ _ _ ~ _ _ -  
T i e  PrepBatch 

-. ~ .~ ~ 

Description Analyst Date Method 

Dry Soil Prep Dry Soil Prep RAD A-021.A-021B,A-026 TCD 02/18/03 1041 234358 
_ _ ~ _ _ ~ _ _ _  

~~ The following Analytical Methods were-performed _~ ~- 
Description Analyst comments 

- ____-_______ 
Method 

1 DOE EML HASL 300 
~~- ~. 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is M % D  
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with t h i s  compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -8-2 
7509601 1 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOloO 
Client ID: IEMIOOl 

_~_______~__. ~ ~- 

DF AnalystDate Time Batch Metbod 
- 

Parameter Qualifir Result DL RL Units 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, U C  
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. - 
Reviewed by 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Geoprobe -8-3 
Sample ID: 75096012 
Matrix: Misc Solid 

Receive Date: 
Collector: --. 

Collect Date: 14-FEB-03 09:30 

Parameter QualiiRr Result 
~ ~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard Lisf) 
Actinium-228 
Americium-241 
Antimony-124 
Antimony-125 
Barium-133 
Barium-140 
Beryllium-7 

lth-212 
~th-2 14 

Cerium- 139 
Cerium- 14 1 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 
Cobalt- 56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-210 
Lead-2 12 
Lead-21 4 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 
P--'ium-228 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 

U 
UUI 

U 
U 
U 
U 

U 
U 

0.836 +/-0.202 
ND +/-0.0264 
ND +/-0.0243 
ND +I-0.0482 
ND +I-0.0212 
ND +/-0.281 
ND +/-0.198 

0.744 +I-0.298 
0.624 +I-0.135 
ND +/-0.0154 
ND +I-0.0651 
ND +I-0.0954 
ND +I-0.020 
ND +I-0.120 
ND +I-0.0214 
ND +/-0.233 
ND +I-0.024 
ND +/-0.0116 
ND +/-0.023 
ND +/-0.0204 
ND +/-0.0479 
ND +/-0.064 
ND +/-0.0741 
ND +/-0.0185 
ND +/-0.0556 
1.27 +I-0.579 
1.03 +/-0. I 39 

0.722 +I-0.127 
ND +I-0.0247 
ND +/-0.0644 
ND +/-0.688 
ND +/-0.0816 
ND 4-0.0188 
ND +/-0.0434 

5.60 +/-0.814 
ND +I-0.028 
ND +/-0.0234 

0.624 +I-0.135 
0.836 +I-0.202 

DL 

0.148 
0.0483 
0.0432 
0.0874 
0.0388 
0.498 
0.357 
0.295 

0.0695 
0.0268 
0.0633 

0.160 
0.0327 
0.193 

0.0391 
0.428 

0.0464 
0.0202 

0.039 
0.0369 
0.0843 
0.113 

0.0749 
0.0345 
0.0987 
0.406 

0.0464 
0.0635 
0.0438 
0.0402 

1.22 
0.137 
0.036 

0.0703 
0.362 

0.0374 
0.0428 
0.0695 
0.148 

Page 1 of 3 

Proiect: IEIvlIOOlOO 
Client ID: EMIOOl 

- 

DF AnalystDate Time Batch Method 
- 

RL Units 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .00 

0.080 
1 .00 

0.500 
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Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19.2003 

Page 2 of 3 

Client Sample ID: Geoprobe -8-3 Proiect: IEMIOOlOO 
Sample ID: 75096012 

Parameter Qualifier Result DL RL Units 

Client ID: IEMIOOl 
-~ 

DF AnalystDate Time Batch Method 
~ ____ . .~ .. 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Ruthenium-106 U ND +/-0.182 0.340 0.800 Pcvg 
Silver-1 1Om U ND +/-0.0198 0.0355 0.080 pcgg 
Sodium-22 U ND +/-0.023 0.0405 0.080 Pcgg 
Thallium-208 0.317 +/-0.0597 0.0371 0.080 pcgg 
Thorium-230 0.624 +/-0.135 0.0695 1 .OO pcgg 
TbonUm-234 0.872 +/-0.668 0.475 2.00 Pcgg 
Tin-I 13 U ND +/-0.0258 0.0458 0.100 PCgg 
Uranium-235 U ND +/-0.218 0.189 0.500 pcgg 
Uranium-238 0.872 4-0.668 0.475 1 .00 PCUP 
Yttrium-88 U ND 4-0.0206 0.0364 0.100 Pcik 

55 U ND +/-0.0617 0.0861 0.300 pcgg 
.niUm-95 U ND +/-0.0464 0.0833 0.200 PCgg 

. -~ The following Prep Methods were performed 
~~ 

Description Analyst Date T i e  PrepBatch 
_ _  _ _  .~ 

Method 

Dry Soil Prep Dry Soil Prep RAD A-02 1 ,A-02 I B,A-026 TCD 02/18/03 1041 234358 

The following Analytical Methods were performed ~ ~ __ 
Method Description Analyst Comments 

1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

c 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Projecl: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -8-3 
750%012 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIoOloO 
Client ID: IEMIOOl 

. . ~ _ _  
Parameter Qualifllr Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

k 
Reviewed by 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis Page 1 of 3 

Proiect: IEMlOOlOO 
Client ID: IEMIOO 1 

Client Sample ID: Geoprobe -9-2 
Sample ID: 75096013 
Matrix: Misc Solid 
Collect Date: 12-FEB-03 11:30 
Receive Date: 
Collector: - ~ .- .~ -. 

DF AnalystDate Time Batch Method 
. ._ 

Parameter Qualifier Result DL RL Units 
___- 

Rad Gamma Spec Analysis 
Gammaspec, Gamma. Solid (Standard List)  
Actinium-228 
Americium-241 
Antimony- 124 
Antimony- 125 
Barium-133 
Barium- I40 
Brryllium-7 

uth-2 12 
duth-2 14 

Cerium- 139 
Cerium- 14 1 
Cerium- 144 
Cesium-134 
Cesium- 136 
Cesium- 137 
Chromium-51 

Cobalt-57 

Cobalt-60 
Europium- 152 
Europium-1 54 
Europium- I55 
Iridium- 192 
Iron-59 
Lead-2 10 
Lead-212 

Manganese-54 
Mercury-203 
Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium-144 
Promethium- 146 
Radium-226 

-'ium-228 

Coball-56 

Coball-58 

L e d 2  14 

U 
U 
U 
U 
U 
U 

U 
UUI 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

1.02 +/-0.194 
ND +/-0.0918 
ND +/-0.0182 
ND +/-0.0334 
ND 4-0.0191 
ND +/-0.178 
ND +/-0.132 

0.789 +/-0.229 
0.641 +/-0.100 
ND +/-0.0171 
ND +/-0.149 
ND +/-0.106 
ND +/-0.0137 
ND +/-0.0702 
ND +/-0.013 
ND +/-0.185 
ND +/-0.0148 
ND +/-0.0247 
ND +/-0.0148 
ND 4-0.0125 
ND +/-0.0349 
ND +/-OB407 
ND +/-0.155 
ND +/-0.0144 
ND +/-0.0434 
ND +/-2.98 
1.26 4-0.146 

0.812 +/-0.113 
ND +/-0.0167 
ND +/-0.0361 
ND +/-0.414 
ND +/-0.113 
ND +/-0.0113 
ND +/-0.0329 
14.0 +I-1.49 
ND +/-0.0119 
ND +/-0.0157 

0.641 +/-0.100 
1.02 +/-0.194 

0.0817 
0.173 

0.0292 
0.0607 
0.0286 
0.319 
0.243 
0.164 

0.0425 
0.0287 
0.107 
0.196 

0.0213 
0.126 

0.0235 
0.336 
0.027 

0.0257 
0.0251 
0.02 18 
0.0637 
0.0733 
0.105 

0.0261 
0.0634 

5.20 
0.0403 
0.0482 
0.0255 
0.0328 
0.770 
0.189 

0.0204 
0.0363 
0.178 

0.0217 
0.0282 
0.0425 
0.0817 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0,100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .00 

0.080 
1 .OO 

0.500 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.geI.com 

http://www.geI.com


€NCI+ 

"\ GENERAL ENGINEERING LABORATORIES, LLC 
8p -? 

? 2 Meeting Today's Needs with a Vision for Tomorrow 
a Member of THE GEL GROUP, INC. 

Certificate of Analysis - u" Y *O I,, L. 

%OR\+' 

Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -9-2 
750960 1 3 

Report Date: March 19,2003 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

._ 
~~ ~~ ___ 

Parameter Qualirter Result DL RL Units DF AnalystDate Time Batch Metbod 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Ruthenium- 106 U ND 
Silver-] 10m U ND 
Sodium-22 U ND 
Thallium-208 0.337 
Thorium-230 0.64 1 
Thorium-234 U ND 
Tin- 1 13 U ND 
Uranium-235 2.58 
Uranium-238 U ND 
Yth-ium-88 U ND 

65 U ND 
.nium-95 U ND 

+I-0.105 
+I-0.0122 
4-0.0147 
4-0.0509 
+/-0.100 
+/- 1.46 

+I-0.01 8 
+I-0.540 
4- 1.46 

+I-0.015 
+I-0.0361 
4-0.0404 

0.191 
0.02 16 
0.0264 
0.0216 
0.0425 

1.42 
0.030 
0.191 
1.42 

0.0245 
0.0572 
0.050 

0.800 
0.080 
0.080 
0.080 

I .OO 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

~- The following -~ Prep Me*& were performed ~ ~ ~~ - ~ 

Method Description Analyst Date Time PrepBatch 

Dry soil Prep Dry Soil Prep RAD A-02 1 ,A-02 1 B,A-026 TCD 02t 1 8/03 1041 234358 
- . _ _ _ ~  ~ ~- 

The following Analytical Methods were ~ _ _ ~ -  performed ~ _____. ~ ~ 

Description Analyst Comments 
~- ~ - ~- - - 

Method 

1 DOE EML HASL 300 
-. 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is AO%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 
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Company : IEM, IN. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -9-2 
75096013 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOlOO 
ClientID: IEMIOOl 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

h C *  
Reviewed by 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 

~. C O l l e C t O ~ ~  
Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 0.827 
Americium-241 U ND 
Antimony- 124 U ND 
Antimony-125 U ND 
Barium-133 U ND 
Barium- 140 U ND 
P-~llium-7 U ND 

ulh-2 12 0.563 
- .OUlh-2I4 0.503 
Cerium- 139 U ND 
Cerium- 14 I UUI ND 
Cerium- 144 U ND 
Cesium- 134 U ND 
Cesium-136 U ND 
Cesium- 137 U ND 
Chromium-51 U ND 
Cobalt-56 U ND 
Cobalt-57 U ND 
Cobalt-58 U ND 
Cobalt-60 U ND 
Europium- 152 U ND 
Europium- 154 U ND 
Europium- 155 UUI ND 
Iridium- 192 U ND 
Iron-59 U ND 
Lead-210 U ND 
Lead-212 0.910 
Lead-2 14 0.673 
Manganese-54 U ND 
Mercury-203 UUI ND 
Neodymium- 147 U ND 
Neptunium-239 U ND 
Niobium-94 U ND 
Niobium-95 U hD 
Potassium-40 9.40 
Promethium-144 U ND 
Promethium- 146 U ND 
Radium-226 0.503 

%urn-228 0.827 

Geoprobe - 10 
75096014 
Misc Solid 
12-FEB-03 08:55 

DL RL 

+/-0.155 0.0745 0.800 
+/-OD414 0.0743 0.200 
+I-0.0154 0.0258 0.100 
+/-0.030 0.051 0.200 
+/-0.015 0.0225 0.100 
+/-0.17 1 0.281 0.500 
4-0.1 15 0.210 0.700 
+/-0.222 0.161 0.500 

+/-0.0863 0.0386 0.200 
4-0.0128 0.0205 0.050 
+/-0.0549 0.0508 0.100 
+/-0.0762 0.135 0.500 
+/-0.0126 0.0184 0.100 
+/-0.0664 0.1 16 0.300 
+/-0.012 0.0208 0.100 
+/-0.168 0.300 0.600 

+/-0.0145 0.0257 0.100 
+/-0.00902 0.0166 0.050 

+/-0.014 0.0234 0.100 
+/-0.0119 0.0209 0.100 
+/-0.0318 0.0564 0.200 
+I-0.0375 0.0638 0.500 
+/-0.059 0.0646 0.500 

+/-0.0126 0.0229 0.100 
+/-0.0356 0.0622 0.300 

+/-I .72 1.25 4.00 
+/-O. 106 0.0336 0.100 

+/-0.0913 0.042 0.100 
4-0.0134 0.0198 0.100 
+/-0.0276 0.0286 0.100 
+/-0.403 0.737 lo00 

+/-0.065 1 0.122 2.00 
+/-0.0109 0.0198 1 .oo 
+/-0.0246 0.0402 0.050 

+/-1.06 0.182 1 .oo 
+/-0.0114 0.0199 0.080 
+/-0.0131 0.0241 1 .oo 
+/-0.0863 0.0386 
+I-0. 155 0.0745 0.500 

Page 1 of 3 

Proiect: IEMlOOlOO 
Client ID: JEMIOOl 

Units DF AnalystDate Time Batch Method 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe - 10 
75096014 

Report Date: March 19,2003 

Page 2 of 3 

Project: IEMIOOloO 
Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
- .~ 

Parameter Qualifier Result DL RL Units 
___.- . ~~~~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma. Solid (Standard List) 
Ruthenium-106 U ND 
Silver-1 1Om U ND 
Sodium-22 U ND 
Thallium-208 0.231 
Thorium-230 0.503 
Thorium-234 0.980 
Tin- 1 13 U ND 
Uranium-235 0.323 
Uranium-238 0.980 
Yttrium-88 U ND 

65 U ND 
nium-95 U ND 

+/-0.105 
+/-0.011 I 
4-0.0 135 
+/-0.0407 
+/-0.0863 
+/-0.808 

+/-0.0154 
+/-0.157 
+/-0.808 

+/-0.0114 
+I-0.0353 
4-0.0273 

0.181 
0.0192 
0.023 

0.0204 
0.0386 
0.630 

0.0266 
0. I56 
0.630 

0.0224 
0.0535 
0.0492 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

~ __ ._ ~ 

The following Prep Methods were performed 
~ 

Time PrepBatch 
~~ ~ 

Description Analyst Date Method 
Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD O Z  1 8/03 1041 234358 

___ ._ 

The following Analytical Methods were performd- - ~ ~ ~~- ____._ _ _ _ _ _ _ ~ ~  
Description AnalystComments 

~ - _ _  
Method 
~- 
1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confumation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

Flag for results below the MDC or a flag for low tracer recovery. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 

http://www.gel.com


L €NCI& + % GENERAL ENGINEERING LABORATORIES, LLC 
%F 2. 

cI a Member of THE GEL GROUP, INC. ' v lo 2 Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis - 5  w 
0 

44 TOR\+' 

Company : IEM. Inc. 
Address : 302 Westtield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe - 10 
75096014 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOlOO 
ClientID: IEMIOOl 

~ ~ ~~ - -~ 

DF AnalystDate Time Batch Metbod _ _  Parameter Qualifiir Result DL FtL Units 

Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

L C *  -&b 

Reviewed by " 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 75096015 
Matrix: Misc Solid 

Receive Date: 
Collector: __ 

Geoprobe - 12-2 

Collect Date: 14-FEB-03 10:OS 

__ __ 
Parameter Qualifier Result 

~~- 
Rad Gamma Spec AMI~& 

Gammaspec, Gamma, Solid (Srandard List) 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony-125 

Barium- 140 
Beryllium-7 

Barium-133 

Ith-212 
dth-214 

Cerium- 139 
Cerium-141 
Cerium-144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 

Cobal t-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- I55 
Iridium-I92 
lron-59 
Lead-210 
Lead-2 12 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium-I44 
Promethium- 146 
Radium-226 
F--’ium-228 

Cobalt-56 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.508 +/-0.104 
ND 4-0.0326 
ND +/-OB094 
ND +/-0.018 
ND +/-0.0111 
ND +/-0.103 
ND +/-0.075 

0.397 +/-0.117 
0.315 +I-0.0549 
ND +/-0.00709 
ND +I-0.0242 
ND +/-0.0419 
ND +/-0.00819 
ND +/-0.0421 
ND +/-0.00828 
ND +/-0.103 
ND +/-0.00966 
ND +/-0.0051 
ND +/-0.00906 
ND +/-0.00791 
ND +/-0.020 
ND 4-0.0241 
ND +/-0.0503 
ND +/-0.00802 
ND +/-0.0224 
ND +/-2.06 

0.62 1 +I-0.0729 
0.349 +/-0.0542 
ND +/-0.00818 
ND +/-0.0178 
ND +I-0.239 
ND +/-0.037 
ND +/-0.00709 
ND +I-0.0136 

7.26 +I-0.837 
ND +I-0.00728 
ND +/-0.00843 

0.31 5 +/-0.0549 
0.508 4-0.104 

DL RL 

Page 1 of 3 

Proiect: JEMIOOlOO 
Client ID: JEMlOOl 

Units DF AnalystDate Time Batch Metbod 

0.0484 
0.0589 
0.0174 
0.0334 
0.0159 
0.187 
0.134 
0.101 

0.0252 
0.01 15 
0.0293 
0.0795 
0.0127 
0.0753 
0.01 36 
0.183 

0.0171 
0.00964 
0.0153 
0.01 37 
0.0348 
0.0424 
0.0385 
0.0142 
0.0399 

1.52 
0.0203 
0.0261 
0.0146 
0.0 1 76 
0.447 

0.0695 
0.0124 
0.0215 
0.125 

0.0129 
0.01 59 
0.0252 
0.0484 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .oo 

0.080 
1 .00 

0.500 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19,2003 

Page 2 of 3 

Client Sample ID: Geoprobe - 12-2 Proiect: IEMIOOlOO 
Sample ID: 75096015 Client ID: IEMIOOl 

~- - ~ ~ - ~~ - 

Parameter Qualifier Result 
___- 
Rad Gamma Spec Analysis 

Cammaspec, Gamma, Solid (Standard List) 
Ruthenium- 106 U ND 
Silver-] 10m U ND 
Sodium-22 U ND 
Thallium-208 0.164 
Thorium-230 0.315 
Thorium-234 0.555 
Tin- 1 13 U ND 
Uranium-235 0.102 
Uranium-238 0.555 
Yttrium-88 U ND 

55 U ND 
,nium-95 U ND 

+I-0.0775 
+I-0.007 16 
+I-0.00868 
+I-0.0258 
+I-0.0549 

+/-OS86 
+I-0.0 103 
+I-0.0907 

+/-0.586 
+/-0.00937 
+I-0.0206 
+I-0.0172 

-~ The foUowing Prep Methods were performed 
Method Description 

DF AnalystDate Time Batch Method 
~~ - .~ 

DL RL Units 

0.122 
0.0131 
0.0152 
0.0135 
0.0252 
0.473 

0.0176 
0.0847 
0.473 

0.0136 
0.03 13 
0.0318 

0.800 
0.080 
0.080 
0.080 

1 .oo 
2.00 

0.100 
0.500 

1 .oo 
0.100 
0.300 
0.200 

.. ~ 

Dry Soil Prep Dry Soil Prep RAD A-021.A-021B.A-026 

~ ~~ -- 
Analyst Date T i  PrepBatch 

TCD 02/18/03 1041 234358 

~~~ ~ 

~~ The following Analytical Methods were performed 
~ ~~~ 

Analyst Comments 
~- - 

Method Description 

1 DOE EML HASL 300 
~~ ~ - ~~- ~- 

Notes: 
The Qualifiers in this report are defined as follows 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

Flag for results below the MDC or a flag for low tracer recovery. 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe - 12-2 
75096015 

Proiect: 
Client ID: 

Report Date: March 19,2003 

Page 3 of 3 

IEMIOOlOO 
IEMIOOl 

Parameter Qualirter Result DL RL Units DF AaalystDate Time Bat& Metbod ~ _ _ _  ~~ ~- ~ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewed by u u  
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Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis Page 1 of 3 

Proiect: IEh4IOOlOO 
Client ID: IEMIOOl 

Client Sample ID: 
Sample ID: 75096016 
Matrix: Misc Solid 

Receive Date: 

Geoprobe - 13 

Collect Date: 13-FEB-03 12~30 

~ Collector: . - ~ _ _  ~ - 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Gammaspec, G a m ,  Solid (Standard List) 
Actinium-228 
Americium-241 
Antimony-124 
Antimony-125 
Barium- 133 
Barium- 140 
Beryllium-7 

lth-212 
. Ah-214 
Cerium- 139 
Cerium- 14 1 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
chromium-5 1 
Cobal 1-56 
Cobalt-57 
Cobalt-58 
Cabal t-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium-192 
Iron-59 
Lead-210 
Lead-2 12 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 
R-";iim-228 

- 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 

U 
UUI 

U 
U 
U 

UUl 

U 
U 

0.785 +/-0.141 
ND 4-0.0382 
ND +/-0.0111 
ND +/-0.0215 
ND +/-0.0111 
ND +/-0.124 
ND +/-OB917 

0.589 +/-0.150 
0.541 +/-0.0776 
ND +/-0,00849 
ND +/-0.0297 
ND +/-0.0508 
ND +/-0.00955 
ND +/-0.0503 
ND +/-0.00982 
ND +/-0.122 
ND +/-0.0101 
ND +/-0.00619 
ND +/-0.0105 
ND +/-0.00921 
ND +/-0.023 
ND +/-0.0286 
ND +/-0.0607 
ND +/-0.00911 
ND +/-0.0274 
ND +/-0.954 

0.927 4-0.105 
0.707 +/-0.0934 
ND 4-0.00982 
ND +/-0.0195 
ND +/-0.306 
ND +/-0.0446 
ND +/-0.00865 
ND +/-0.0224 

7.34 +/-0.802 
ND +/-0.00908 
ND +/-0.0105 

0.541 +/-0.0776 
0.785 +/-0.141 

0.0533 
0.0668 
0.0192 
0.0388 
0.0179 
0.219 
0.161 
0.119 

0.0297 
0.01 37 
0.0357 
0.0914 
0.0141 
0.0856 
0.0161 
0.222 
0.01 8 

0.01 13 
0.0183 
0.0161 
0.0422 
0.0504 
0.0456 
0.0167 
0.0438 

1.72 
0.025 

0.0294 
0.01 79 
0.0196 
0.529 

0.08 I3 
0.01 55 
0.0273 
0.148 

0.0164 
0.01 88 
0.0297 
0.0533 

0.800 
0.200 
0.100 
0.200 
0. 100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .00 

0.080 
1 .00 

0.500 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe - 13 
75096016 

Report Date: March 19,2003 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Rad Gamma Spec Analysis 
Gummuspec, Gamma, Solid (Standard List) 
Ruthenium- 106 U ND 
Silver-1 1Om U ND 
Sodium-22 U ND 
Thallium-208 0.265 
Thorium-230 0.54 1 
Thorium-234 1.41 
Tin-I 13 U ND 
uranium-235 U ND 
Uranium-238 1.41 
Y t t r i ~ ~ ~ - 8 8  U ND 

55 U ND 
~ ~ium-95 U ND 

4-0.08 15 
+/-0.00892 
+/-0.0 103 
+/-0.036 1 
+/-0.0776 
+/-0.755 

+/-0.01 11 
+/-om12 
+/-0.755 

+/-0.00902 
+/-0.024 1 
+/-0.020 

0.138 
0.01 55 
0.01 82 
0.01 56 
0.0297 
0.551 

0.0199 
0.0954 
0.551 

0.0171 
0.0373 
0.0341 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

I .OO 
0.100 
0.300 
0.200 

The following Prep Methods were performed ~- ___ ___ 
Description Analyst Date Time PrepBatch 

- - ~ -~ ~~~ 

Method 
Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD OD1 8/03 1041 234358 
~- ~ 

The following Analytical Methods were performed ~~ __  ~ 

Description Analyst Comments 
-~ ~~ - ~~ - 

Method 
1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe -13 
75096016 

Report Date: March 19,2003 

Page 3 of 3 

Project: IEMIOOlOO 
Client ID: IEMlOOl 

- ____ 
DF AnalystDate Time Batch Method 

~~ - ~ ___ - Parameter Qualifier Result DL RL Units 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

k 
Reviewed by 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Geoprobe -14 
Sample ID: 75096017 
Matrix: h4isc Solid 
Collect Date: 13-FEB-03 13:W 
Receive Date: 17:FEB-03 

. - Collector: 1- ~- 

Parameter Qualifier Result DL FtL 
~- ~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 0.855 +/-0.147 0.0557 0.800 
Americium-241 UUl ND +/-0.270 0.252 0.200 
Antimony- I24 U ND +/-0.0108 0.019 0.100 
Antimony- 125 U ND +/-0.0224 0.0412 0.200 
Barium- 133 U ND +/-0.0122 0.0199 0.100 
Barium-140 U ND 4-0.122 0.208 0.500 
F--rllium-7 U ND 4-0.0922 0.162 0.700 

th-2 12 0.753 4-0.206 0.113 0.500 
L ~ t h - 2 1 4  0.664 +/-0.0945 0.029 0.200 
Cerium- 139 UUI ND +/-0.0457 0.0581 0.050 
Cerium- 14 1 WI ND +/-2.20 0.268 0.100 
Cerium- 144 U ND +/-0.353 0.383 0.500 
Cesium- 134 U ND +/-0.00899 0.0144 0.100 
Cesium- 136 U ND +/-0.0468 0.0861 0.300 
Cesium- 137 U ND +/-0.0094 0.0168 0.100 
Chromium-51 U ND 4-0.137 0.24 1 0.600 
Cobalt-56 U ND +/-0.0105 0.0185 0.100 
Cobalt-57 UUI ND +/-0.0955 0.0505 0.050 
Cobal t-5 8 U ND 4-0.0105 0.0188 0.100 
Cobalt-60 U ND +/-0.00906 0.0174 0.100 
Europium- 152 WI ND +/-0.0554 0.0468 0.200 
Europium- 154 U ND +/-0.0263 0.0475 0.500 
Europium- I55 UUI ND +/-0.431 0.250 0.500 
Iridium- 192 U ND +/-0.0104 0.0179 0.100 
Iron-59 U ND +/-0.0241 0.0417 0.300 
Lead-210 U ND +/-3.70 6.30 4.00 
Lead-2 12 1.11 4-0.125 0.0275 0.100 
Lead-214 0.769 4-0.103 0.0329 0.100 
Manganese-54 UUI ND +/-0.0112 0.0161 0.100 
Mercury-203 UUI ND +/-0.0373 0.0242 0.100 
Neodymium- 147 U ND +/-0.293 0.521 lo00 
Neptunium-239 U ND +/-0.209 0.374 2.00 
Niobium-94 U ND +/-0.00857 0.0148 1 .oo 
Niobium-95 U ND +/-0.0172 0.0273 0.050 
Potassium-40 7.63 +/-0.792 0.135 1 .00 
Promethium- 144 U ND +/-0.00892 0.0144 0.080 
Promethium- 146 U ND +/-0.0107 0.0197 1 .00 
Radium-226 0.664 +/-OB945 0.029 

0.855 +/-0.147 0.0557 0.500 - .. um-228 

Page I of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOO1 

~ ~ _ _ _  
DF AnalydDate Time Batch Method ___ Units 
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Certificate of Analysis u" Y *O 1" \ 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19,2003 

Page 2 of 3 

Client Sample ID: Geoprobe - 14 Proiect: IEMIOOlOO 
Sample ID: 75096017 

Parameter QuNier Result DL RL Units 

Client ID: IEMIOOl 
~ - 

DF AnalystDate Time Batch Method 
- ~- __ 

Rad Gamma Spec Analysis 
Gammaspec. Gamma, Solid (Standard List) 
Ruthenium- I O 6  U ND +/-0.0796 0.137 0.800 pcgg 
Silver-1 10m U ND 4-0.00872 0.0149 0.080 pcgg 
Sodium-22 U ND +/-0.00946 0.0171 0.080 pcgg 
Thallium-208 0.317 4-0.0457 0.015 0.080 pcgg 
Thorium-230 0.664 +/-0.0945 0.029 1 .00 pcgg 
Thorium-234 U ND +/-1.15 2.08 2.00 pcgg 
Tin- I 13 U ND +/-0.0132 0.0214 0.100 pcgg 
Uranium-235 63.2 +/-11.1 0.356 0.500 pcgg 
Uranium-238 U ND +/-1.15 2.08 1 .oo pcgg 
Yrtrium-88 U ND +/-0.0103 0.016 0.100 pcgg 

55 U ND +/-0.023 0.0336 0.300 pcgg 
- .nium-95 UUI ND +/-0.0332 0.0367 0.200 pcgg 

The following .- Prep Methods were performed ~ 

Time PEpBatch 
~~~~ ~~~ ~ 

Description Analyst Date Method 
Dry Soil Prep Dry Soil Prep RAD A-02 1 .A-02 1 B,A-026 TCD 03 1 8/03 1041 234358 

~ . . . . -~ 

-~~ ~ __ The following Analytical Methods were performed 
~ - 

Description Analyst Comments 
~~ - ~~ - ~~ - 

Method 

I DOE EML HASL 300 
__ 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geopr~be - 14 
75096017 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOlOO 
Client ID: EMlOOl 

Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

- An.vLyL c\&vvL& G 
Reviewed by 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis Page 1 of 3 

Proiect: IEMlOOlOO 
Client ID: IEMlOOl 

Client Sample ID: 
Sample ID: 75096018 
Matrix: Misc Solid 

Receive Date: 

Geoprobe - 15 

Collect Date: 14-FEB-03 10:25 

Collector: . ... 

Parameter QualifEr Result 
- -~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-241 
Antimony- 124 
Antimony-125 
Barium133 
Barium-140 
Brrvllium-7 

lth-2 12 
A .dlh-214 
Cerium- 139 
Cerium-14 1 
Cerium-I44 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 
Cobalt-56 

Cobalt-58 

Europium-152 
Europium- 154 
Europium- I55 
Iridium- 192 
Iron-59 
Lead-2 10 
Lead-212 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium-146 
Radium-226 
P ':urn-228 

Cobalt-57 

Cobalt-60 

U 
U 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

UUI 

U 
U 
U 
U 
U 
U 

U 
U 

0.872 +/-0.157 
ND +/-0.0679 
ND +/-0.0103 
ND +/-0.0214 
ND +/-0.0111 
ND +/-0.111 
ND +/-0.0878 

0.634 +/-0.166 
0.645 +/-0.0904 
ND +/-0.00814 
ND +/-0.0248 
ND +/-0.0492 
ND +/-0.00886 
ND +/-0.0476 
ND +/-0.00987 
N D  +/-0.116 
ND +/-0.0101 
ND +/-0.0061 
ND +/-0.0114 
ND +/-0.00846 
ND +/-0.0224 
ND +/-0.0272 
ND +/-0.0259 
ND +/-0.00907 
ND +/-0.0253 
ND +/-2.08 
1.03 +/-0.114 

0.769 +/-0.0978 
ND +/-0.0117 
ND +/-0.0243 
ND +/-0.272 
ND +/-0.0443 
ND +/-0.00821 
ND +/-0.0165 

6.95 +/-0.767 
ND +/-0.00887 
ND +/-0.0119 

0.645 +/-0.0904 
0.872 +/-0.157 

DL RL Units DF AnalystDate Time Batch Method 

0.05 1 
0.0923 
0.01 8 

0.0387 
0.017 
0.199 
0.161 
0.113 

0.0281 
0.01 32 
0.0344 
0.0907 
0.0141 
0.08 13 
0.01 58 
0.207 

0.01 76 
0.01 14 
0.01 76 
0.0138 
0.0388 
0.0507 
0.0489 
0.01 57 
0.0433 

3.49 
0.0235 
0.0284 
0.0177 
0.01% 
0.499 

0.08 15 
0.0146 
0.0256 
0.138 

0.0154 
0.0193 
0.0281 
0.05 1 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .OO 
0.050 

1 .OO 
0.080 

1 .00 

0.500 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Geoprobe - 15 
7509601 8 

Report Date: March 19,2003 

Page 2 of 3 

Proiect: IEMlOOlOO 
Client ID: IEMlOOl 

~~ ~- 
~ 

DF AnalystDate Time Batch Method 
-~ 

DL RL Units 
- -~ 

Qualifier Result 
- 

Parameter 

Rad Gamma Spec Analysis 
Gammaspec, Gamma. 
Ruthenium- 106 
Silver-1 1Om 
Sodium-22 
Thallium-208 

Thorium-234 
Tin-1 13 

Uranium-238 
Yt'ium-88 

i5 
I ,aium-95 

Th01%~11-230 

Uranium-235 

Solid (Standard List) 
U ND 
U ND 
U ND 

0.293 
0.645 

1.36 
U ND 

0.148 
1.36 

U ND 
U ND 
U ND 

+I-0.0747 
4-0.00846 
4-0.00976 
+I-0.0393 
+1-0.0904 
+I-0.837 

+I-0.0129 
4-0.0989 
+I-0.837 

+1-0.00914 
+I-0.02 1 3 
+I-0.0227 

0.137 
0.0149 
0.01 82 
0.0152 
0.0281 
0.726 

0.0199 
0.0997 
0.726 

0.0165 
0.0346 
0.0354 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

The following Prep Methods were performed 
~ ~- 

Analyst Date Time Prep Batch Description 
_~ - ~ -~ - 

Method 
Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 021 1 8/03 1041 234358 

~~ The followingAnalytieal Methods were performed - - _ _ ~ ~ ~ _ _  - ~ _ _ ~  ~~ 

Description Analyst comments 
~~ _ _  ~- 

Method 
1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result i s  less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is A O I D  
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low bacer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis Page 3 of 3 

Client Sample ID: 
Sample ID: 

Geoprobe - 15 
75096018 

Proiect: IEMIOOlOO 
Client ID: IEMIOO1 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

- 
Reviewedby (I 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Certificate of Analysis - 7  u" *O [: L. 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis Page I of 3 

Proiect: IEMIOOlOO 
CLientlD: IEMIOOl 

Client Sample ID: Soil Composite 
Sample ID: 75096019 
Matrix: h4isc Solid 
Collect Date: 14-FEB-03 12:30 
Receive Date: 
Collector: 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-241 
Antimony- 124 
Antimony-125 
Barium- 133 
Barium- 140 
Beryllium-7 

7th-212 
Ah-2 14 

cerium- 139 
Cerium-141 
Cerium-144 
Cesium- 134 
Cesium- 136 
Cesium-137 
Chromium-5 1 
Cobalt-56 
Cobal t- 57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- I54 
Europium- I55 
Iridium-192 
hOO-59 
Lead-210 
Lead-2 12 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium40 
Promethium-144 
Promethium-146 
Radium-226 
R-+urn-228 

U 
U 
U 
U 
U 

UUI 
UUI 

U 
U 

W I  
U 
U 
U 

UUI 
U 
U 
U 
U 

ULJI 
U 
U 

U 
UUI 

U 
U 
U 
U 

U 
U 

0.924 +I-0.168 
0.273 4-0.0763 
ND +/-0.0171 
ND +/-0.0303 
ND +/-0.0163 
ND +I-0.170 
ND +/-0.120 

0.599 +I-0.200 
0.660 +I-0.108 
ND +/-0.0191 
ND +I-0.945 
ND +I-0.136 
ND +I-0.0129 
ND +I-0.0821 
ND +/-0.0133 
ND +/-0.162 
ND +/-0.0157 
ND +/-OM47 
ND 4-0.0152 
ND +I-0.0144 
ND +/-0.036 
ND +I-0.0377 
ND +/-0.176 
ND +I-0.0126 
ND +I-0.0351 
1.39 +I-0.567 
1.08 +I-0.140 

0.757 +/-0.104 
ND +/-0.014 
ND +/-OB259 
ND +/-0.393 
ND +/-0.116 
ND +/-0.012 
ND +/-0.0249 

8.1 1 +/-0.832 
ND +/-0.013 
ND +I-0.0195 

0.660 +/-0.108 
0.924 +I-0.168 

0.0776 
0.0523 
0.0265 
0.0536 
0.0236 
0.293 
0.210 
0.170 

0.0407 
0.0304 
0.133 
0.220 
0.020 
0.120 

0.0229 
0.274 

0.0262 
0.033 

0.0251 
0.0251 
0.055 

0.0649 
0.137 

0.02 15 
0.0616 
0.439 

0.0306 
0.0382 
0.0229 
0.026 I 
0.680 
0.210 

0.0208 
0.0388 
0.194 

0.0225 
0.0244 
0.0407 
0.0776 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
loo0 
2.00 
1 .00 

0.050 
1 .00 
0.080 

1 .00 

0.500 
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Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Soil Composite 
75096019 

LLC 

Report Date: March 19,2003 

Page 2 of 3 

Project: IEMIOOlOO 
ClientID: IEMIOO1 

Parameter Qualifier Result DL RL Units 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Srandnrd List) 
Ruthenium-I06 U ND 
Silver- 1 1 Om U ND 
Sodium-22 U ND 
Thallium-208 0.335 
Thorium-230 0.660 
Thorium-234 UUI ND 
Tin-I13 U ND 
Uranium-235 21.5 
Uranium-238 1.79 
Yttrium-88 U ND 

65 U ND 
hum-95 U ND 

+I-0.1 10 
+I-0.0 122 
+I-0.0 1 36 
+I-0.052 1 
+I-0.108 
4-0.736 

+/-0.0165 
4-4.08 

4-0.736 
+I-0.012 1 
4-0.0354 
4-0.0336 

0.193 
0.0209 
0.0234 
0.02 13 
0.0407 
0.639 

0.0267 
0.202 
0.529 
0.020 

0.0504 
0.0485 

The following PrEMethods were performed 
Method Description 

DF AnalystDate Time Batch Method 
~-..______ 

Analyst Date 
~~ ~- 

Time PrepBatch 
~ ~~ ~~~ __ ~ ~ ~ _ _  - - - - 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 02J 1 8103 1041 234358 

~~~~ The following Analytical ~ Methods ~ were performed 
~~ - 

Description Analyst Comments 
~~ -~ _ _  

Method 

1 DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is AO%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 
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Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Soil Composite 
75096019 

Report Date: March 19,2003 

Page 3 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

k 
Reviewed by a 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Certificate of Analysis u" T J 2  *O 6- L 

44 TOR\+' 

Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19.2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 
Moisture: 

~. ~~~ 

Parameter Qualifier Result 
~~ 

Electrode A ~ l y s i s  
S W9045C pH 
pH at Temp C H 6.25 

Halogen Analysis 
SW9023 TUX (Exrracr. Halogen) 
Extractable Organic I 16.9 
Halogens 

i H g  in Solid 

Metals Analysis-ICP 

M 7 Analysis-CVAA 

Mercury U ND 

TCLP ICP Merals for Solid 
Arsenic J 0.0393 
Barium 2.54 
Cadmium J 0.0112 
Chromium U ND 
Copper 23.5 
Lead 6.00 
Selenium U ND 
Silver U ND 
Zinc 6.45 

SW 7.3.3 Reactivity. Releasable 
Reactive Releasable J 30.8 
Cyanide 

TCLP BNA SOLID 8270C 3510C 
1.4-Dichlorobenzene U ND 
2,4,5-TrichlorophenoI U ND 
2.4,6-Trichloropheno1 U ND 
2.4-Dinitrotoluene U ND 
Hexachlorobenzene U ND 
Hexachlorobu tadiene U ND 
Hexachloroethane U ND 
Nitrobenzene U ND 
Pentachlorophenol U ND 
Pyridine U ND 

'resols U ND 

Rapid Flow Analysis (Alpkern) 

Semi-Volatiles-GUMS 

Sewer Composite 
75096020 
Solid 
10-FEB-03 14145 
17,FEB-03 
Client 
18.8% 

DL RL 

0.010 0.100 

10.1 18.5 

0.000472 0.002 

0.0238 0.050 
0.00393 0.050 
0.00386 0.050 
0.00735 0.050 
0.01 17 0.050 
0.0266 0.050 
0.0338 0.050 
0.01 18 0.050 
0.0209 0.050 

5.16 25oooO 

1.55 50.0 
4.85 50.0 
I .95 50.0 
3.50 50.0 
3.25 50.0 
1.60 50.0 
2.15 50.0 
3.15 50.0 
25.0 50.0 
25.0 50.0 
2.95 50.0 

Page I of 4 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

Units 

su 

m g n  

~. _ _ _ _ _ . ~  

DF AnalystDate Time Batch Method __ ~ 

1 BEP;! 02/17/03 1726 234495 1 

1 LS 02/26/03 1117 235824 2 

I NOR1 02/21/03 1246 234781 3 

10 HSC 02/20/03 1726 234821 4 
10 
10 
10 
10 
10 
10 
10 
10 

1 ADF 02/21/03 1034 234561 5 

1 CAK 02QOl03 1647 234743 6 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

P.O. Box 3071 2 Charleston, SC 2941 7 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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L 

*O 44 TOR\+’ Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Sewer Composite 
Sample ID: 75096020 

~ 

Parameter Qualifier Result DL RL Units 

Report Date: March 19,2003 

Page 2 of 4 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

~~ 

Semi-Volatiles-GUMS 
TCLP BNA SOWD 8270C 3510C 
o-Cresol U 

81518 TCLP HERB Soil 
2,4,5-TP U 
2,4-D U 

Semi-Volatiles-HERB 

Semi-Volatiles-Pesticide & PCB 
8081A/351OC TCLP PESTSolid 
Chlordane (tech.) U 
Endrin U 
’ ichlor U 

chlor epoxide U 
Ihmoxy chlor U 
Toxaphene U 
gamma-BHC (Lindane) U 

Titration Analysis 
Reactive Suljide SW846 Chapter 7.3.4 
Reactive Releasable Sulfide J 

TCLP Volatiles in Solid 
1 . I  -Dichloroethylene U 
1.2-Dichloroethane U 
1,4-DichIorobenzene U 
2-Butanone U 
Benzene U 
Carbon tetrachloride U 
Chlorobenzene U 
Chloroform U 
Tetrachloroethylene U 
Trichloroethylene U 
Vinyl chloride U 

Volatile Organics 

Wet Chemistry General 
SWW95 Paint Filter Test 
Paint Filter 

ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

52.5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PASS 

2.25 

0.0188 
0.018 

0.00155 
O.ooOo38 
O.ooOo59 
O.ooOo3 

0.000278 
0.00105 

o.ooOo2 1 

19.0 

0.082 
0.058 
0.050 
0.462 
0.066 
0.058 
0.064 
0.072 
0.066 
0.072 
0.110 

The following Prep Methods _ _  were performed - _ _  

50.0 

0.100 
1 .00 

0.0025 
O.OOO4 
0.0002 
0.0002 
0.002 
0.010 

0.0002 

500 

0.200 
0.200 
0.200 

I .00 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

~ 

Method Description Analyst Date 
- 

SW846 1311 SW846 13 1 1 TCLP Leaching ETL 02/17/03 
SW846 131 1 SW846 131 1 TCLP Leaching En ,  02/17/03 
SI’.- ‘5  1311 SW846 13 1 1 TCLP Volatiles Prep ETL 021 17/03 

DF AnalystDate Time Batch Method 
~ .__~ 

1 

20 SASl 02/20/03 1509234741 7 
20 

POW 1 02/20/03 1200 234543 11 

200 JEB w20I03 1524 235086 12 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

POW1 02/19/03 0930 234793 13 

__ ~ ~~ 

T i e  Prep Batch 

1740 234346 
1741 234340 
1740 234349 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 

http://www.gel.com


*p\ €NQ+ 
64 % GENERAL ENGINEERING LABORATORIES, LLC 

U g l  cI a Member of THE GEL GROUP, INC. 
F '0 2 Meeting Today's Needs with a Vision for Tomorrow 

t - 7  

@O 44 TOR\+' Certificate of Analysis 

company : 
Address : 

Contact: 
Project: 

Parameter 

SW846 3010A 
SW846 351OC 
SW846 351OC 
SW8467.3.3 Prep 
SW846 7470A Prep 
SW846 815lA Prep 
SW8469023 Prep 

IEM. Inc. 
302 Westfield Road 
Knoxville, Tennessee 37919 

Alan Duff 
Routine Analysis 

Report Date: March 19,2003 

Page 3 of 4 

Client Sample ID: Sewer Composite Proiect: IEMIooloo 
Client ID: IEMIOOl Sample ID: 75096020 

Qualifier Rcsult DL 

ICP-TRACE TCLP by SW846 3010A 
351OC BNA TCLPISPLP Rep-8270C Analysis 
35 1 OC PEST TCLP Liquid Prep 
SW 7.3.3 Reactivity, Releasable Cyanide 
EPA 7470A Mercury Prep TCLP Liquid 
8 15 I A HERB TCLP Prep in Liquid 
SW 9023 Halogen, Extractable(T0X) Prep 

RL Units 

CWSl W 19/03 
NACl W 19/03 
SEKl W 1 9/03 
Pow1 02/20/03 
KHN W20/03 
P B  02  19/03 
LS 0225/03 

_ _  - 

DF 

1400 
1324 
1714 
1200 
1200 
1326 
1 100 

~ 

AnalystDate Time Batch Metbod 

234820 
234742 
234738 
234560 
234779 
234740 
235823 

The following Analytical Methods were performed 
~ 

~~~ 

Method 

! 
2 
3 
4 
5 
6 
7 
8 
9 
IO 
I I  
12 
13 

-~ 

Surrogate recovery 

2,4.6-Tribromophenol 
2-Fluorobipheny l 
2 -Fluorophenol 
Nitrobenzene-d5 
Phenol-d5 
pTerpheny1-d I4 

- . 

Description 

SW846 9045C 
SW846 9023 
SW846 7470A 
SW846 301016010B 
SW8467.3.3 
SW846 827OC 
SW846 8151A 
SW846 8151A 
SW846 8081A 
SW846 8081A 
SW846 Chpt. 7.3.4-TIT 
SW846 8260B 
SW846 9095 

__ Test 

TCLP BNA SOLID 8270C 35 1 OC 
TCLP BNA SOLID 827OC 3510C 
TCLP BNA SOLID 827OC 35 1 OC 
TCLP BNA SOLID 8270C 351OC 
TCLP BNA SOLID 827OC 35 1 OC 
TCLP BNA SOLD 827OC 35 1 OC 

2,4-DicNorophenylacetic acid 8151B TCLP HERB Soil 
4cmx 8081A/351OC TCLP PEST Solid 
Decac hlorobiphen y I 8081A/351OC TCLP PEST Solid 
Bromofluorobenzene TCLP Volatiles in Solid 
Dibromofluoromethane TCLP Volatiles in Solid 

Analyst Comments 

Acceptable Limits 
~~~ 

Recovery% 

60% (28%-126%) 
67 % (32%-I 09%) 
45% (13%-73%) 
71% (33%-107%) 
31% (14%-66%) 
74% (36%-130%) 
85% (45%-140%) 
89% (345-1 16%) 
87% (21%-122%) 
97% (57%- 140%) 

113% (56%- 137%) 
(5496-1 4 I %) 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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4 GENERAL ENGINEERING LABORATORIES, LLC 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 19, 2003 

Page 4 of 4 

Client Sample ID: Sewer Composite Proiect: IEMIoOloO 
Sample ID: 75096020 Client ID: IEMIOOl 

__ - - _ _ ~ _  
Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

~ ~~ 

Toluene-d8 TCLP Volatiles in Solid 101% 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

-7dicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
1 .le response between the confirmation column and the primary column is AO%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

Flag for results below the MDC or a flag for low tracer recovery. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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Certificate of Analysis k 
7 
*O 

44 roR\+’ 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 
Moisture: 

- -. 

Parameter Qualifier Result 
~ . ~- -~ 

Electrode Analysis 
SWWSCpH 

Halogen Analysis 
pH at Temp C H 9.64 

SW9023 TOX (Extract. Halogen) 
Extractable Organic 31.5 
Halogens 

h” ~AAnalysis-CVAA 
H g  in Solid 

Mercury J 0.00102 

TCLP ICP Metals for Solid 
Arsenic U ND 
Barium 0.283 
Cadmium J 0.012 
Chromium J 0.0103 
Copper 5.52 
Lead 0.183 
Selenium U ND 
Silver U ND 
Zinc 12.0 

SW 7.3.3 Reactivity, Releasable 
Reactive Releasable J 9.19 
Cyanide 

TCLP BNA SOLJD 8270C 3510C 
1,4-Dichlorobenzene U N D  
2,4,5-Trichlorophenol U ND 
2,4,6-Trichlorophenol U ND 
2,4-Dinitrotoluene U ND 
Hexachlorobenzene U ND 
Hexachlorobutadiene U ND 
Hexachloroethane U ND 
Nitrobenzene U ND 
Pentachlorophenol U ND 
Pyridine U ND 

‘3resols U ND 

Metals Analysis-ICP 

Rapid Flow Analysis (Alpkern) 

Semi-Volatiles-GUMS 

Soil Composite 
7509602 1 
Solid 
14-FEB-03 12~30 
17-FEB-03 
Client 
10.3% __ 

DL RL 

0.010 0.100 

9.15 16.7 

0.000472 0.002 

0.0238 0.050 
0.00393 0.050 
0.00386 0.050 
0.00735 0.050 
0.01 17 0.050 
0.0266 0.050 
0.0338 0.050 
0.01 18 0.050 
0.0209 0.050 

4.67 25oooO 

1.55 50.0 
4.85 50.0 
1.95 50.0 
3.50 50.0 
3.25 50.0 
I .60 50.0 
2.15 50.0 
3.15 50.0 
25.0 50.0 
25.0 50.0 
2.95 50.0 

Page 1 of 4 

Project: IEMIOOlOO 
Client ID: IEMIOOl 

su I BEP2 oU17/03 1726 234495 I 

1 LS 02/26/03 1138 235824 2 mg/kg 

m g n  1 NOR1 02/21/03 1253 234781 3 

10 HSC 02/20/03 1750 234821 4 
10 
10 
10 
10 
10 
10 
10 
10 

ug/kg 1 ADF 02/21/03 1035 234561 5 

1 CAK 02/20/03 1627 234743 6 
1 
1 
1 
I 
1 
1 
I 
1 
I 
1 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 19,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

~ 

Parameter Qualifier Result 

Soil Composite 
75096021 

~ 

Page 2 of 4 

Proiect: IEMIooloo 
Client ID: IEMIOOl 

DL RL Units 
Semi-Volatiles-GCMS 

TCLP BNA SOLID 8270C 3510C 
o-Cresol U 

81513 TCLP HERB Soil 
2,4.5-TP U 
2.4-D U 

Semi-Volatiles-Pesticide & PCB 
8081A/3510C TCLP PEST Solid 
Chlordane (tech.) U 
Endrin U 
P xhlor U 
. .hlor epoxide U 
Mtuioxychlor U 
Toxaphene U 
gamma-BHC (Lindane) U 

Semi-Volatiles-HERB 

Titration Analysis 
Reacrive Sulfide SW846 Chapter 7.3.4 
Reactive Releasable Sulfide J 

TCLP Volariles in Solid 
Volatile Organics 

1 ,I-Dichloroethylene U 
I .2-Dichloroethane U 
1 .4-Dichlorobenzene U 
2-Butanone U 
Benzene U 
Carbon tetrachloride U 
Chlorobenzene U 
Chloroform U 
Tetrachloroethylene U 
Trichloroethylene U 
Vinyl chloride U 

Wet Chemistry General 
S WW95 Paint Filter Test 
Paint Filter 

ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

65.4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PASS 

2.25 

0.0188 
0.01 8 

0.00155 
O.ooOo38 
O.ooOo59 
O.ooOo3 

0.000278 
0.00105 

o.ooOo21 

17.2 

0.082 
0.058 
0.050 
0.462 
0.066 
0.058 
0.064 
0.072 
0.066 
0.072 
0.1 10 

The ~~ following ~ _ _ _  Prep Methods were performed ~- 
Method Description 

SW846 131 1 
SW846 1311 
SV”’ 131 I SW846 131 I TCLP Volatiles Prep 

~ ~ - 
SW846 131 I TCLP Leaching 
SW846 131 I TCLP Leaching 

50.0 

0.100 
1 .00 

0.0025 
O.OOO4 
0.0002 
0.0002 
0.002 
0.010 

O.OOO2 

500 

0.200 
0.200 
0.200 

1 .OO 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

Analyst Date 

ETL 0 2  1 7/03 
ETL W 17/03 
ETL W 17/03 

~ ..-- - 

1 

20 SASl oU20103 1537 234741 7 
20 

I SJ 02/20/03 2239 234739 9 
1 
1 
1 
1 
1 
1 

POW I 02/20/03 1200 234543 1 1 

200 JEB oU20/03 1553 235086 12 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

POW1 W19103 0930 234793 13 

~ 

T i  PrepBatcb 

1740 234346 
1741 234340 
1740 234349 

~~ ~- 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Certificate of Analysis \ 
*O 

44 TOR\@ 

Company : 1EM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Soil Composite 
Sample ID: 75096021 

Report Date: March 19,2003 

Page 3 of 4 

Proiect: IEMIOOlOO 
ClientID: IEMIOOl 

~~~~~~ - - - - 

DF AnalystDate Time Batch Method 
~- 

Parameter Qualifier Result DL RL Units 
~ ~~ ~ 

SW846 3010A ICP-TRACE TCLP by SW846 3010A CWSl W 19/03 1400 234820 
SW846 351OC 351OC BNA TCLPISPLP Prep-827OC Analysis NACl W 19/03 1324 234742 
SW846 351OC 
SW846 7.3.3 Prep 
SW846 7470A Prep 
SW846 8151A Prep 
SW8469023 Prep 

The following Analytical Methods were performed 
Method 

351OC PEST TCLP Liquid Prep 
SW 7.3.3 Reactivity. Releasable Cyanide 
EPA 7470A Mercury Prep TCLP Liquid 
8 15 1 A HERB TCLP Prep in Liquid 
SW 9023 Halogen, Extractable(T0X) Prep 

~ - 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

Description 

SW846 9045C 
SW846 9023 
SW846 7470A 
SW846 3010/6010B 
sw846 7.3.3 
SW846 827OC 
SW846 8151A 
SW846 8151A 
SW 846 808 1 A 
SW846 8081A 

- . __ - __ - __ 

SW846 Chpt. 7.3.4-TIT 
SW846 8260B 
SW846 9095 

Surrogate recovery 

2,4,6-Tri bromophenol 
2-Fluorobiphenyl 
2-Fluorophenol 
Nitrobenzene-d5 
Phenol-d5 
pTerphenyLd14 

-- 
Test 

TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827OC 351OC 

2.4-Dichlorophenylacetic acid 81 51B TCLP HERB Soil 
4cmx 8081A/351OC TCLP PEST Solid 
Decachlorobipheny I 8081AI351OC TCLP PEST Solid 
Bromofluorobenzene TCLP Volatiles in Solid 
Dibromofluoromethane TCLP Volatiles in Solid 

SEKl W 19/03 1714 234738 
Pow1 02/20/03 1200 234560 
KHN 02/20/03 1200 234779 
JPB 02/19/03 1326 234740 
LS 02/25/03 1100 235823 

_ _  
Analyst Comments 

Recovery% 

55% 
62% 
40% 
65% 
27% 
73% 
85% 
75% 
81% 
96% 

112% 

.- _____ Acceptable Limits 
(28%-126%) 
(32%-109%) 
(13%-73%) 

(33%- 107%) 
(149646%) 

(36%-130%) 
(45%- 140%) 
(34%-116%) 
(21 %- 122%) 
(57%-140%) 
(56%-137%) 
(54%- 14 1%) 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 

http://www.gel.com


\ €NCI/$/ 
66 % GENERAL ENGINEERING LABORATORIES, LLC 

&p -? 

r 2 Meeting Today's Needs with a vision for Tomorrow 
cI a Member of THE GEL GROUP, INC. 

Certificate of Analysis u" 7 6b 1" L 

44 TOR@' 

Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Soil Composite 
7509602 1 

Report Date: March 19,2003 

Page 4 of 4 

Proiect: IEMIOOlOO 
Client ID: IEMIOO1 

~~ _ _ _ _ ~  ~~ 

DF AnalystDate Time Batch Method 
~ _ _____  ~~ 

Parameter Qualifier ResuH DL RL Units 
~~ ~ _ _ _  ~~ 

Toluene-d8 TCLP Volatiles in Solid 101% 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

'qdicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
I le response between the confirmation column and the primary column is >40%D 
U rndicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

C h  Lrc 

Reviewed by 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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0 
4-4 rOR\+' QC Summary 

Client : IEM, Inc. 
302 Wdield  Road 
Knoxville, Tennessee 

contact: Alan Duff 

Workorder: 75096 

Electrode Analysis 
Batch 234495 

QCl200382299 CCV 

QC1200382297 75096020 DUP 

QC1200382298 LCS 

PH 7 .00 

PH 

PH 7 .OO 
Halogen Analysis 
Batch 235824 

QC1200385461 74624004 DUP 
Extractable Organic Halogens 

QCl200385463 LCS 

QCl200385460 MB 
Extractable Organic Halogens 

QC1200385462 74624004 MS 
I- -table Organic Halogens 250 

Batch 234821 

Extractable Organic Halogens 250 

. Analysis-lCP 

QC1200383009 75096020 D W  
Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 

copper 

QC1200383008 LCS 

Copper 

QC1200383007 MB 

5.00 
10.0 
1 .00 
5.00 
2.00 
5.00 
1 .OO 

0.500 
2.00 

H 6.25 

J 

J 
U 

U 
U 

I13 

113 

7.00 

H 6.27 

7 .00 

0.0393 U 
2.54 

0.0112 J 
N D U  

23.5 
6.00 
N D U  
N D U  

6.45 

111 

219 

U ND 

322 

ND 
2.59 

0.0141 
ND 

24.0 
6.12 
ND 
N D  

6.57 

5.25 
9.80 
1.04 
5.00 
2.03 
5.28 
1.05 
0.507 
2.03 

ND 
0.00408 

ND 
ND 
ND 

ReDort Date: April 25,2003 
Page lof 17 

100 BEF'2 W17/03 17:26 

0 (08-546) 

100 (95%-105%) 

2 (0%-328) LS 02/25/03 14:46 

88 (7648-13036) w25/03 14:08 

02/25/03 15:14 

84 (6976-1298) 02/25/03 15:02 

NIA A 

2 
NIA A 

NIA 
2 
2 

N/A 
N/A 

2 

1 05 
98 

104 
100 
102 
106 
105 
101 
101 

(+I-0.050) HSC w2Q103 17~38 
(036-208) 
(+/-0.050) 
(+/-0.050) 
(0%-20%) 
(0%-20%) 
(+/-0.050) 
(+/-0.050) 
(0%-20%) 

(808-120%) 02R0/03 17:20 
(80%- 120%) 
(80%-120%) 
(80%- 120%) 
(80%- 120%) 
(80%- 120%) 
(80%- 120%) 
(80%-120%) 
(80%- 120%) 

02/230/03 17:08 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

2 Meeting Today's Needs with a Vision for Tomorrow 
Ir 

- 

QC Summary 
Page 2of 17 

__ 
P a m a w  NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time 
Metals Analysis-ICP 
Batch 234821 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 
C 'r 

Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Silver 
Zinc 

QC 1 2 0 3 8  I 95 1 

Copper 

QCl20038301 I 

A 

QC1200381955 

75096020 MS 

75096020 SDILT 

Tl3 

Met& Analysis-Mercury 
Bawh 23478 1 

QC1200382910 75096020 DUP 

Qc1200382909 LCS 

QC1200382908 MB 

QC1200381952 75096020 MS 

QC1200381955 TB 

MerCUry 

Mercury 

Mercury 

Mercury 

Mercury 
Rad Gamma Spec 
Batch 234961 

5.26 
10.5 
1.05 
5.26 
2.1 1 
5.26 
1.05 

0.526 
2.1 1 

0.020 

0.020 

J 

J 
U 

U 
U 

J 

J 
U 

U 
U 

U 

U 

U 
U 
U 
U 

0.0393 
2.54 

0.01 12 
ND 

23.5 
6.00 
ND 
ND 

6.45 

3.93 u 
254 
1.12 u 
m u  

2350 
600 
N D U  
N D U  
645 

U 
U 
U 
U 
U 
U 
U 
U 
U 

m u  

U 

ND 

U 

ND 
ND 
ND 
ND 

5.42 
12.0 
1 .M 
5.06 
24.7 
11.3 
I .06 

0.517 
8.23 

ND 
53.0 
ND 
ND 
486 
120 
ND 
ND 
132 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

0.0201 

ND 

0.0144 

ND 

102 
90 
99 
% 

NIA 
100 
101 
98 
85 

(75%-125%) W 2 W 3  1 7 4  
(75%-125%) 
(75%-125%) 
(75%- 125%) 
(754-12596) 
(75%-125%) 
(75%- 125%) 
(75%- 125%) 
(75%- 125%) 

W 2 W 3  17:32 

02/2W3 17:14 

(+I-0.002) NOR1 02/21/03 12~49 

101 (809b-120%) w21103 12:44 

02/21/03 12:42 

72* (75%-125%) 02/21/03 1251 

w21103 12:40 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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@,4roR\+' QC Summary 
Page 3of 17 Workorder: 75096 

- 

NOM Sample Qual Qc Units RPD% REC% ~ RanKe A& Date Time parmname_- ___ ~~ 

Rad Gamma Spec 
Batch 234%1 

QCI200383378 750%001 DUP 
Actinium-228 

Americium-241 

Antimony- I24 

Antimony- 125 

Barium-I33 

Barium- 140 

Beryllium-7 

Bismuth-2 I2 

Bismuth-2 14 

C .-139 

Cm=um- 14 I 

Cerium-I44 

Cesium-I34 

Cesium- 136 

Cesium-137 

chromium-5 1 

Cobali-56 

Cobalt-57 

Cobalt-58 

Cobalt-60 

Europium- 152 

Europium-I 54 

Europium- 155 

Iridium-192 

UUI 

U 

U 

U 

U 

U 

UUI 

U 

U 

U 

U 

U 

UUI 

U 

U 

UUI 

U 

UUI 

U 

1.07 
+/-0.225 

0.00 UUI 

-0.0114 U 
+/-0.140 

+/-0.0269 
-0.00781 U 
+/-0.0498 

0.00738 U 
+/-0.0247 

-0.0592 U 
+/-0.334 

0.403 UUI 

0.801 
+/-0.301 

0.464 
+/-0.115 

0.0551 UUI 
+/-0.0401 

0.00 UUI 
+/-I .75 
-0.338 U 

+/-0.268 
-0.00964 u 
+/-om22 
-0.0699 u 
+/-0.127 

0.366 
+/-0.065 1 

-0.0398 U 
+/-0.295 
4.0084 u 

0.00 WI 

0.0119 U 

0.00415 U 
+/-0.0205 

0.00 UUI 
+/-0.102 
-0.0665 u 

+/-0.0611 
0.00 UUI 

+/-0.329 
-0.0159 U 

+/-0.357 

+/-0.0263 

4-0.0904 

4-0.0253 

1.17 
+I-O.l a7 

0.00 
+/-0.124 
-0.00862 
+/-0.01 I 1  

-0.0122 
+/-0.0195 

0.0109 
+/-0.00982 

0.0704 
+/-0.137 

0.00 
+/-0.173 

0.838 
+/-0.184 

0.44 1 
+/-OD685 

0.00 
+/-0.03 15 

0.00 
+I- 1.26 
-0. I47 

+LO. I 4 4  
-0.000975 
+/-O.O078 1 

0.00869 

0.31 1 

0.0392 
+I-0. 1 19 
-0.O0909 

+/-0.00869 
0.00 

+/-0.0548 
-0.00262 
+/-0.008 1 

+/-OB429 

+/-OB41 7 

-7.22OE-05 
+/-0.007 14 

0.00 
+/-0.035 1 
0.001 88 

+/-0.02 I4 
0.00 

+I-0.225 
-0.00236 

pcig  9 " 

pCig 6 "  

pCig NIA 

wig N/A A 

pCilg 38 

pCifg NIA A 

pWg 25 

pcifg 4 A  

pcifg 5 "  

pCi/g 123*" 

pcifg 7 " 

pCi/g N/A A 

pCifg N/A 

pCi/g NIA A 

pCi/g 16 A 

pCifg NIA A 

pCifg N/A A 

pcifg 2 "  

pCifg NIA A 

pCi/g NIA 

pCig 84 A 

pCig NIA A 

pcig  3 " 

pCi/g N/A 

(+/-0.800) CRB 03/12/03 18:04 

(+/-0.200) 

(+1-0.100) 

(+I-0.200) 

(+/-0.100) 

(+/-0.500) 

(+/-0.700) 

(+/-0.500) 

(+/-0.200) 

(+I-0.050) 

(+LO. 100) 

(+/4.500) 

(+/-0.100) 

(+I-0.300) 

(+/-0. loo) 

(+I-0.600) 

(+LO. 100) 

(+/-0.050) 

(+/-0.100) 

(+LO. loo) 

(+I-0.200) 

(+I-0.500) 

(+1-0.500) 

(+1-0.100) 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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44 TOR\%% ' QC Summary 
Workorder: 75096 

Parmname NOM Sample Qual QC 

Rad Gamma Spec 
Batch 234%1 

_ _ _  ~~ 
~p ~ p -  - 

Iron-59 

Lead-2 10 

Lead-2 12 

Lead-214 

Manganese-54 

Mercu1y-203 

Neodymium-147 

Neptunium-239 

Niobium-94 

h m-95 

Potassium40 

Promethium- 144 

Promethium- 146 

Radium-226 

Radium-228 

Ruthenium-106 

Silver-1 1Om 

Sodium-22 

Thallium-208 

Thorium-230 

Thorium-234 

Tin-113 

Uranium-235 

U 

U 

UUI 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

+1-0.0221 
0.019 U 

+I-0.0613 
2.05 U 

+I- 1.20 
1.37 

+I-0.186 
0.556 

+1-0.112 

+I-0.035 1 

+I-0.051 1 

+/-OX57 

0.0113 UUI 

0.00 UUI 

-0.439 U 

-0.187 U 
+I-0.248 
-0.00167 U 
+I-0.0197 

0.00279 U 
+I-0.0392 

5.04 
+I-0.743 
0.00989 U 

0.0255 U 
+/-0.0215 

+I-0.0426 
0.464 

+I-0.115 
1.07 

+I-0.225 
0.0641 u 

0.00945 U 
+I-0.188 

+1-0.0242 
-0.0239 U 
+I-0.022 

0.43 1 
+I-0.07 I 
0.464 

+I-0. 1 15 

+I- 1.57 

+/-OB29 

3.17 UUI 

-0.00573 U 

36.9 
+I-7.00 

+I-0.00977 
-5.52OE-05 

+1-0.0365 
1.02 

+/-1.83 
1.31 

+/-0.140 
0.535 

+I-0.0698 
0.00 

+I-0.00757 
0.00 

+I-0.031 1 
-0.148 

0.029 1 
+I-0.187 
0.00298 

+1-0.00706 
0.0247 

+/-0.0248 
5.14 

+I-0.557 
0.00812 

+I-0.00728 
0.00929 

+1-0.0089 
0.44 1 

+/-OB685 
1.17 

+I-0.187 
-0.0181 

+/-0.0654 
0.00914 

+I-0.0085 
0.00068 

0.370 
+I-0.0485 

0.441 
+/-OB685 

0.00 
+I- I .03 
0.00233 

+I-0.01 14 
33.9 

+I-5.94 

+I-0.334 

+I-0.00772 

LLC 

Units RPD% 
Page 4of 17 

(+I-0.300) 

(+1-4.00) 

(+1-0.100) 

(+1-0.100) 

(+I- 1 OOO) 

(+I-2.00) 

(+I- I .00) 

(+I-0.050) 

(+I-0,080) 

(+I-1.00) 

(+1-0.500) 

(+I-0.800) 

(+I-0.080) 

(+I-0.080) 

(+1-0.080) 

(+I- I .00) 

(+I-2.00) 

(+I-0.100) 

P.O. Box 30712 Charleston. SC 29417 2040 Savage Road (29407) 
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Workorder: 75096 

!armname - 

Rad Gamma Spec 
Batch 234961 

Uranium-238 

Yttrium-88 

Zinc-65 

Zirconium-95 

QC1200383379 LCS 
Actinium-228 

Americium-241 

Antimony-124 

Antimony-125 

Barium- 133 

F n-140 

Beryllium-7 

Bismuth-212 

Bismuth-2 14 

Cerium- 139 

Cerium-141 

Cerium- 144 

Cesium- 134 

Cesium- 136 

Cesium- 137 

Chromium-51 

Cobalt-56 

Cobalt-57 

Cobalt-58 

Cobalt-60 

GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

QC Summary 

441 

3.17 
+I- 1.57 

U -0.00759 U 
+/-om0 

U -0.00226 U 
+1-0.0523 

U 0.0197 UUI 
+I-0.0497 

1.92 pWg 4 F A  (+/-I .@I) 

-0.00115 c d g  N/A A (+1-0.100) 
+I- 1.03 

+I-0.00776 

+1-0.019 1 

+1-0.0235 

0.0062 pCgg N/A A (+I-0.300) 

0.00 pCi/g 53 A (+I-0.200) 

U 1.58 

1270 
+l-3.88 

+I-135 
U -6.410E+11 

d- 1.460E+ 12 
U 3.12 

U 0.259 

I.OOOE+41 

1.86OE+l4 
b/-6.380E+14 

U 13.9 
+I-32.0 

U 0.369 
+/-0.642 

u -29900 
+I-81500 

1.230E+23 

1 I4 

+I-6.36 

+I-0.7 I6 

V-9.880E+40 

Cl-  1.19OE+23 

+/-SO5 
U -2.48 

+/-3.11 
U -1.OOOE+41 

~/-3.040E+42 
455 

+I-55.2 
3.310E+27 

d-9.430E+27 
U -1.160E+09 

d-l.93OE+09 
358 

+/-201 
U -3.730E+09 

~1-2.190E+ IO 
680 

03/13/03 0754 
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44 ToRIk-' QC Summary 

Workorder: 75096 Page 6of 17 

Parmname NOM Sample Qual QC Units RPD% REC% RaqgeAnlst Date Time 
Rad Gamma Spec 
Batch 234961 

_. - ~~ ~ - -  .~ _. . __ 

Europium- I52 

Europium- 154 

Europium- 155 

Iridium- 192 

Iron-59 

Lead-2 10 

Lead-2 12 

L e d 2  14 

Manganese-54 

A .y-203 

Neodymium-147 

Neptunium-239 

Niobium-94 

Niobium-95 

Potassium40 

Promethium-1 44 

Promethium-146 

Radium-226 

Radium-228 

Ruthenium- 106 

Silver-] 1Om 

Sodium-22 

Thallium-208 

- 

+I-64.6 
U -0.695 

+I- 1.40 
U -0.698 

+I- 1.22 
U 0.954 

+/-2.51 
9.2 1 OE+O9 

1/-7.490E+O9 
U -5.790E+16 

1-1- 1.360E+ 17 
15300 

+/-2690 
U 1.94 

+I-6.20 
U 0.0483 

85.9 
+I-0.720 

4- 103 
U -2.040E+15 

M-7.370E+15 
U -1.OOOE+41 

J- 1.170E+4 1 
U -0.723 

+I- 1.60 
U -0.0383 

+I-0.297 
3.8 10E+20 

+1-2.040E+21 
-0.799 
+/- 1.87 

-10 
+I-37.5 

0.482 
+I- 1.29 

0.369 
+I-0.642 

1.58 
+I-3.88 

153 
+I-362 
18400 

+I-2340 
-0.909 
+I- I .59 

3.37 
+I-4.28 
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0 
%(&5' QC Summary 

Page 7of 17 Workorder: 75096 
-. 

Parmname -~ .__ NOM SaRPk -Qual Qc 
Rad Gamma Spec 
Batch 234% 1 

Thorium-230 

Thorium-234 

Tin-113 

Uranium235 

Uranium-238 

Y ttrium-88 

Zinc-65 

Zirconium-95 

QC1200383377 MB 
Actinium-228 

P -ium-241 

Antimony- 124 

Antimony-I25 

Barium-I33 

Barium- 140 

Beryllium-7 

Bismuth-212 

Bismuth-214 

Cerium- 139 

Cerium-I 41 

Cerium-144 

Cesium- 134 

Cesium- 136 

Cesium- 137 

Chromium-5 1 

U 0.368 
+I-0.641 

U -3.04 
+I-9.14 

U -1.200E+O5 
61- 1.950E+06 

U -0.0145 
+1-1.91 

U -3.04 
+I-9.14 

U -7.700E+05 
+I-2.8 1 OE& 

835 
+I- 13 10 

4.580E+11 
tl-5.1 lOE+I I 

U 0.0567 
+I-0.0333 

U -3.OOOE-05 
+I-0.053 1 

U 0.00247 
+I-0.0108 

UUI 0.00 
+I-0.0249 

U -0.0168 
+l-O.Ol 12 

U 0.00556 
+I-0.0932 

U -0.0171 
+I-0.0807 

U 0.05 15 
+/-OB676 

UUI 0.00 
+/-om1 3 

U -0.0013 
+I-0.00756 

u -0.00462 
+I-0.0 173 

U -0.0155 
+I-0.0499 

U -0.0257 
+I-0.00993 

U 0.0178 

U 0.00294 

U -0.0237 

+/-0.0333 

+1-0.008 19 

03/12/03 18:03 
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QC Summaq 
Workorder: 75096 Page 8of 17 

Parmname -~ - NOM Sample Qual _QC Units RPD% -REC% RangeAnlst  Date Time 

Rad Gamma Spec 
Batch 234%1 

-~ __ ___- - 

Cobalt-56 

Cobalt-57 

Cobalt-58 

Cobalt-60 

Europium-1 52 

Europium-154 

Europium- 155 

Iridium- 192 

Iron-59 

L. -10 

Lead-2 12 

Lead-214 

Manganese-54 

Me1~~y-203 

Neodymium- 147 

Neptunium-239 

Niobium-94 

Niobium-95 

Potassium40 

Romethium-144 

Promethium-146 

Radium-226 

Radium-228 

+1-0.113 
U O.o(n93 

+I-0.01 05 
U 0.000425 

+1-0.0064 
U 0.00592 

+I-0.00924 
u -0.00421 

+/-0.00914 
U 0.01 5 1 

+l-O.M4 
U 0.014 

+I-0.02 14 
U 0.00827 

+I-0,0264 
U -0.00274 

+I-0.00933 
U 0.0102 

+I-0,014 1 
U 1.49 

+I- 1.76 
U 0.0175 

+I-0.0223 
UUI 0.00 

+I-0.0187 
u 0.00744 

+I-0.00837 
U 0.00516 

+/-0.0106 
U -0.019 

+I-0.214 
U 0.0273 

+/-0.047 1 
U -0.00518 

+I-0.00801 
u 0.00207 

+1-0.0115 
U 0.0338 

+LO. 158 
U 0.00655 

+I-0.00857 
U -0.005 

+I-0.0108 
UUI 0.00 

+/-om 13 
U 0.0567 

+I-0.0333 
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44 TOR\%$' 

Workorder: 75096 

YE!%- 
Rad Gamma Spec 
Batch 234%1 

Ruthenium- 106 

Silver- 1 1Om 

Sodium-22 

Thallium-208 

Thorium230 

Thorium-234 

Tin-I I3 

Uranium-235 

Uranium-238 

Yttrium-88 

L J5 - 

Zirconium-95 

Rapid Flow Analysis (Alpkern) 
Batch 234561 

QC1200382438 74738001 
Reactive Releasable Cyanide 

QC1200382437 LCS 
Reactive Releasable Cyanide 

QC1200382436 ME 
Reactive Releasable Cyanide 
Semi-Vdatiles-GCMS 
Batch 234743 

QC12003827% LCS 
1,4-Dichlorobenzene 
2,4,5-TrichlorophenoI 
2,4,6-TrichlorophenoI 
2,CDinitmtoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,pCresols 
0-Cresol 

DUP 

QC Summary 
Page 9of 17 

-~ REC% Range Anlst Date T i  
~~~ .- 

NOM SamEle Qual QC 

J 

IOOOOOO 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

U -0.01 1 
+I-0.0719 

U 0.00695 
+/-0.00807 

u 0.00504 
+/-0.00769 

UUI 0.00 
+/-0.00986 

UUI 0.00 
+1-0.02 13 

U 0.296 
+I-0.449 

U 0.0065 
+I-0.01 I5 

U -0.000275 
+I-0.0508 

U 0.2% 
+I-0.449 

U -0.00454 
+I-0.00829 

U 0.0171 

U 0.0139 
+I-0.018 

+I-0.0163 

9.94 J 11.4 

J 54100 

J 6.25 

66.2 
69.5 
67.3 
77.0 
77.7 
62.6 
55.4 
80.0 
45.4 
47.9 
52.3 
60.0 

(+/-25ooOO) ADF wZ1/03 1031 

5 (146-2996) 0;%31103 1029 

02R1/03 1022 

66 
70 
67 
77 
78 
63 
55 
80 
45 
48 
52 
60 

(48%-100%) CAK wZO/O3 15127 
(53%- 101 %) 
(4896.98%) 

(50%-107%) 
(64%- 1 12%) 
(5096-1078) 
(44%- 100%) 
(57%- 106%) 
(32%-107%) 
(22%-66%) 
(37%-80%) 

(48%- 100%) 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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QC Summary 44 TOR\%-' 
Page 1001 17 Workorder: 75096 

~- __ ~- 

Parmname ___ ~__. NOM Sample Qual Qc Units RPD% REC% Rege  AYnl DAte-Tii- 
Smi-Volatiles-CC/MS 
Batch 234743 

* * 2,4,6-Tribromophenol 
**2-Fluorobiphenyl 
**2-Fluorophenol 
**Nitrobenzene-dS 
**Phenol-dS 
**pTerphenyl-d14 

QC1200382795 MB 
I ,4-Dichlorobenzene 
2,4,5-Tric hlorophenol 
2,4,6-Trichloropheno1 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyndine 
m,pCresols 
0-Cresol 

**' Tribromophenol 
**_ Jrobiphenyl 
**2-Fluorophenol 
**NitrobenzenedS 
**Phenol& 
* *pTerphenyl-d 14 

QC1200382797 75096021 MS 
1 ,4-Dichlorobenzene 
2,4,5-Trichloropheno1 
2,4,6-TrichlorophenoI 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nilrobenzene 
Pentachlorophenol 
Pyndine 
m,pCresols 
0-Cresol 

**2,4,6-Tribromophenol 
**2-Fluorobiphenyl 
**2-Fluorophenol 
**Nitrobenzene-dS 
* * Phenol45 
**pTerphenyl-d 14 

QC1200382798 750%021 MSD 
I .4-Dichlorobenzene 
2.4.5-Tric hlorophenol 
2.4.6-Tric hlorophenol 

100 
50.0 
100 

50.0 
100 

50.0 

100 
50.0 
100 

50.0 
100 

50.0 

HI0 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
250 
500 
250 
500 
250 

500 
500 
500 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
27 5 
155 
202 
163 
135 
184 

ND 
ND 
ND 

59.7 
34.9 
45.4 
38.5 
30.2 
35.8 

ND 
ND 
ND 
ND 
m 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

49.3 
34.7 
46.4 
37.0 
31.0 
35.6 

341 
370 
358 
3% 
390 
320 
290 
405 
247 
248 
267 
301 
309 
172 
229 
186 
153 
1% 

345 
366 
346 

60 (28%- 126%) 
70 (32%-109%) 
45 (13%-73%) 
77 (33%-107%) 
30 (14866%) 
72 (36%-130%) 

W W 0 3  15:07 

49 
69 
46 
74 
31 
71 

68 
74 
72 
79 
78 
64 
58 
81 
49 
50 
53 
60 
62 
69 
46 
74 
31 
78 

I 69 
1 73 
3 69 

(28%- 126%) 
(32%-109%) 
(138-7346) 

(33%-107%) 
(14%-66%) 

(36%- 130%) 

(36%-300%) 02/20/03 15:47 
(29%- 13 I%) 
(40%- 1 13%) 
(45%- 1 15%) 
(52%-120%) 
(34%- 122%) 
(33%-104%) 
(4656-1 14%) 
(27%- 136%) 
(17%-82%) 
(17%-94%) 
(40%-97%) 

(28%- 126%) 
(32%-109%) 
(13%-73%) 

(33%-107%) 
( 14%-66%) 

(36%- 130%) 

(0%- 18%) 02/20/03 16:07 
(0%-38%) 
(01.23%) 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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Workorder: 75096 
~ ~~ ~ . . -~ 

P a r m n a m e -  ~ ~~ 

Semi-Volatiles-GC/MS 
Batch 234743 

2.4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,p-Cresols 
0-Cresol 

**2,4,6-Tribromophenol 
**2-Fluorobiphenyl 
* * 2-Fluorophenol 
* * Nitrobenzene-d5 
* *Phenol-d5 
**gTerphenyl-d14 

QC1200381972 TB 
1 ,CDichlorobenzene 
2,4,5-TrichlorophenoI 
2,4,6-TrichlorophenoI 

'initrotoluene 

Hexachlorobu tadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,pCresols 
0-Cresol 

hlorobenzene 

**2,4,6-Tribromophenol 
**2-Fluorobiphenyl 
**2-Fluorophenol 
**NitrobenzenedS 
**F'henol-d5 
* *pTerpheny I-d 14 

Semi-Vdatiles-HERB 
Batch 23474 1 

QC1200382792 LCS 
2,4,5-TP 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC120038-r191 MB 

2,4,5-TP 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC1200382793 75096020 MS 

2.4.5-P 
2,4-D 

**2,4-DichIorophenylacetic acid 

QC Summary 

LLC 

Page lld 17 

NOM Sample Qual Units RPDW REC% Qc 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
250 
500 
250 
500 
250 

500 
250 
500 
250 
500 
250 

0.0019 
0.0019 
0.0095 

0.0095 

0.380 
0.380 

1.90 

U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 

275 
155 
202 
163 
135 
184 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 
J 

U 
U 

U ND 
U N D J  

1.62 

388 
389 
32 1 
295 
405 
256 
238 
268 
307 
314 
169 
229 
205 
155 
181 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
268 
161 
215 
171 
142 
176 

0.00171 
0.00193 
0.00794 

ND 
ND 

0.00759 

0.302 
0.352 

1.42 

2 78 
0 78 
0 64 
2 59 
0 81 
4 51 
4 48 
1 54 
2 61 

63 
68 
46 
82 
31 
72 

(0%-24%) 
(096-1276) 
(0%-15%) 
(0%-19%) 
(046-2094) 
(096-2456) 
(0%-42%) 
(094-4096) 
(096-3890) 

(28%- 126%) 
(32%-109%) 
(13%-73%) 

(33%-1W%) 
( I4%-66%) 

(36%- 130%) 

W W 0 3  14:47 

54 (28%-126%) 
65 (328-10996) 
43 (13%-73%) 
68 (33%-107%) 
28 (14%-66%) 
70 (36%-130%) 

90 (5456-13596) SASl 02nQ103 13:47 
101 (61%-132%) 
84 (458-14096) 

MnWO3 13:19 

80 (45%-14046) 

80 (535134%) 02/20/03 14:14 
93 (56%-140%) 
75 (45%-140%) 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Workorder: 75096 

~ ~~~ 

Pal-mmmle _ _ _ _ _ _ _  
Semi-Vdatiles-HERB 
Batch 23474 I 

QC1200382794 75096020 MSD 
2,4,5-TP 
2,4-D 

**2,4-Dichlorophenylacetic acid 
QC1200381972 TB 

2,4,5-TP 
2,4-D 

**2.4-Dichlorophenylacetic acid 
Semi-Volatiles-Pesticide & PCB 
Batch 234139 

QCl20038T788 LCS 
Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

**4cmx 
**' -hlorobiphenyl 

Cfilordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

A200382789 LCS 

**4cmx 
* *Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200382790 LCS 

**4cmx 
**Decachlorobipheny l 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QCl20038278 I MB 

QC Summary 
Page 12of 17 

- 

NOM Sample Qual Qc Units RPD% REC% R a n g e  Anlst Date Time 

0.380 
0.380 

1.90 

I .90 

0.005 
0.005 
0.005 
0.050 

U ND 
U N D J  

1.62 

U 
U 

U 

U 
0.005 
0.010 
0.010 

0.100 

0.010 
0.010 

0.100 

0.010 
0.010 

0.306 
0.349 

1.41 

ND 
ND 

I .45 

ND 
0.00548 
0.00495 
0.00507 
0.0506 
ND 

0.0053 1 
0.00936 
0.00924 

ND 
ND 
ND 
ND 
ND 

0.0892 
ND 

0.0094 1 
0.00923 

0.0848 
ND 
ND 
ND 
ND 
ND 
ND 

0.00843 
0.00817 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

1 81 (0%-30%) 
I 92 (0%-29%) 

74 (45%-140%) 

77 (45%-140%) 

(70%- 130%) 
110 (50%-141%) 
99 (56%-136%) 

101 (3996-14396) 
101 (43%-148%) 

(39%- 134%) 
106 (3746-1358) 
94 (34%- 1 16%) 
92 (21%-122%) 

(70%- 130%) 
(50%- 141%) 
(56%- 136%) 
(39%- 143%) 
(43%- 148%) 

89 (39%-134%) 
(37%-135%) 

94 (34%-116%) 
92 (2146-12296) 

85 (70%-130%) 
(50%- 141 48) 
(565-13676) 
(39%- 143%) 
(43%- 148%) 
(39%-134%) 
(37%-335%) 

84 (34%-316%) 
82 (21%-122%) 

W W 0 3  14:42 

02220/03 1252 

SJ W2WO3 2024 

w2W03 2037 

W 2 W 0 3  2049 

02/2W03 2 0  12 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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44 TOR\+' QC Summary 
Workorder: 75096 

~- 
xkmmme - _ _  ~ NOM Sample Qual 
Semi-Vdatiles-Pestiade & PCB 
Batch 234739 

**4cmx 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200382782 75096020 MS 

**4cmx 
* *Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
p----na-BHC (Lindane) 

QC1200382783 75096020 MS 

** 
**LdchlorobiphenyI 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200382784 75096020 MS 

**4cmx 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200382785 75096020 MSD 

**4cmx 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 

QC1200382786 75096020 MSD 

0.010 
0.010 

0.005 
0.005 
0.005 
0.050 

0.005 
0.010 
0.010 

0.100 

0.010 
0.010 

0.100 

0.010 
0.010 

0.005 
0.005 
0.005 
0.050 

0.005 
0.010 
0.010 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0089 1 
0.00867 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.00891 
0.00867 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.00891 
0.00867 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.00891 
0.00867 

ND 
ND 
ND 
ND 
ND 

U 

U 

U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 

U 

U 

U 
U 
U 
U 
U 

Page l 3 d  17 
_ _ _ _ _  

QC Units RPD% RET% Range Anlst Date T i  

0.00901 
0.00793 

ND 
0.00532 
0.00144 
0.00487 
0.0499 

ND 
0.00498 
0.00891 
0.00839 

ND 
ND 
ND 
ND 
ND 

0.0835 
ND 

0.00824 
0.00801 

0.0897 
ND 
ND 
ND 
ND 
ND 
ND 

0. o0906 
0.0087 1 

ND 
0.00564 
0.0046 1 
0.00507 
0.0539 
ND 

0.005 19 
0.009 13 
0.0089 

ND 
ND 
ND 
ND 
ND 

90 
79 

106 
89 
98 

100 

100 
89 
84 

84 

82 
80 

90 

91 
87 

6 113 
4 92 
4 101 
8 I08 

4 104 
91 
89 

(34%- 1 16%) 
(2 1%- 122%) 

(70%- 130%) 
(37%-144%) 
(39%- 139%) 
(45%- I31 96) 
(43%- 149%) 
(29%-136%) 
(35%-135%) 
(34%- 116%) 
(21 %- 122%) 

(70%- 130%) 
(37%-144%) 
(39%-139%) 
(45%-131%) 
(43%-149%) 
(29%-136%) 
(35%- 135%) 
(34%-116%) 
(21 9%- 122%) 

(70%- 130%) 
(37%- 144%) 
(39%-139%) 
(4596-131 %) 
(43%- 149%) 
(29%- 136%) 
(35%-135%) 

(21%- 122%) 

(0%-32%) 
(046-3 1%) 
(0%-24%) 
(0%-23%) 
(0%-26%) 
(056-245) 
(0%-27%) 

(34%- I 16%) 
(2 1%- 122%) 

(076-3296) 
(0%-31%) 
(0%-24%) 
(0%-23%) 
(0%-26%) 

(34%-116%) 

m o m 3  21:Ol 

02~20/03 21:13 

W20/03 21:25 

CW20/03 21:38 

0212W03 21% 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Workorder: 75096 
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Parmname - 

Semi-Volatile-Pesticide & PCB 
Batch 234739 

Toxaphene 
gamma-BHC (Lindane) 

**4cmx 
**Decachlorobipheny 1 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200382787 75096020 

**4cmx 
* 'Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
P+oxychlor 

grmma-BHC (Lindane) 

QC1200381972 TB 

hene 

**&mX 
**Decachlorobipheny 1 

Titration Analysis Federal 
Batch 234543 

QC1200382408 74738001 
Reactive Releasable Sulfide 

QCl200382409 LCS 
Reactive Releasable Sulfide 
Reactive Releasable Sulfide 

QC1200382407 MB 
Reactive Releasable Sulfide 
Reactive Releasable Sulfide 
Vdatile-GC/MS 
Batch 235086 

QC1200383711 LCS 
I ,I-Dichloroethylene 
1 ,2-Dichloroethane 
1 ,CDichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

MSD 

DUP 

QC Summary 
Page 14oi 17 

~ .-__- - . ~ _ _ _ _ _ _  

NOM Saplple Qual QC Udts FWD96 REC% Range Anlst Date Time- 

0.100 

0.010 
0.010 

0.100 

0.010 
0.010 

0.010 
0.010 

570 
570 

0.050 
0.050 
0.050 
0.250 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

U 
U 

U 
U 
U 
U 
U 
U 
U 

U 

ND 
ND 

0.0089 I 
0.00867 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0089 1 
0.00867 

ND 

U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

J 

J 
J 

U 
U 

0.0923 
ND 

0.00896 
0.00829 

0.0914 
ND 
ND 
ND 
ND 
ND 
ND 

0.00956 
0.00875 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.00965 
0.00845 

32.4 

439 
447 

ND 
m 

0.0504 
0.0465 
0.0509 
0.299 

0.0526 
0.046 

0.05 14 
0.0567 
0.052 

0.0546 
0.0457 

10 

2 

NIA 

92 (096-24%) 
(096-27%) 

90 (34%-116%) 
83 (21%-122%) 

91 (0%-32%) m o m 3  22:m 
(096-3 1%) 
(096-2496) 
(096-2346) 
(096-265) 
(0%-24%) 
(096-27%) 

96 (34%-116%) 
88 (21%-122%) 

w20/03 22:51 

97 (34%-116%) 
85 (21%-122%) 

(+I-500) 'OW1 0;%30/03 12:OO 

77 (2396-1 17%) 
79 (23%-11796) w 2 4 0 3  14:45 

02/2Q103 12:00 
02/24/03 14:45 

IO1 
93 

102 
1 I9 
1 05 
92 

I03 
1 I3 
104 
109 
92 

(72%- 134%) E B  w20/03 08105 
(68%- 121%) 
(72%- 129%) 
(58%-138%) 
(76%- 1 19%) 
(74%- 134%) 
(78%-120%) 
(79%-120%) 
(72%- 13596) 
(75%- 125%) 
(62%- 135%) 
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Workorder: 75096 

Parmname ~ - 
._ 

Volatile-GUMS 
Batch 235086 

* * Bromofluorobenzene 
* * Dibromofluoromethane 
**Toluened8 

QCl200383707 MB 
1 ,I-Dichloroethylene 
1,2-Dichlorwthane 
I ,4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

** Bromofluorobenzene 
**Dibromofluoromethane 
**Toluene-d8 

QC1200383709 750%020 PS 
1 . ?ichloroethylene 

1,4-i)ichlorobenzene 

Benzene 
Carbon tetrachloride 
chlorobenzene 
chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

* *Bromofluorobenzene 
* * Dibromofluoromethane 
* *Toluene-d8 

chloroethane 

~ - B U ~ I I O N  

QC1200383710 75096020 PSD 
1,l-Dichloroethylene 
1,2-Dichloroethane 
1 ,.l-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromofluorobenzene 
**Dibromofluoromethane 
**Toluene-d8 

QC Summar1 

LLC 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

48.3 
56.6 
50.3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

48.3 
56.6 
50.3 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

45.8 
56.1 
48.8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

48.6 
56.3 
50.8 

55.0 
49.9 
54.0 
26 1 
55.1 
48.0 
53.2 
60.0 
54.1 
58.0 
47.9 
47.0 
56.4 
49.7 

553 
49.3 
54.6 
279 
55.2 
47.7 
54.0 
60.9 
55.2 
59.4 
48.1 
46.8 
57.2 
50.1 

1 
1 
1 
7 
0 
0 
1 
2 
2 
2 
0 

Page 1 5 d  17 
~ ... ~ 

RECZ Range A& Date Time 

92 (578-14096) 
112 (56%-137%) 
98 (54%-141%) 

w20/03 1013 

97 (57%-140%) 
I13 (56%-137%) 
102 (545-1418) 

110 (59%-131%) 
100 (63%-120%) 
108 (63%-121%) 
104 (5096-1408) 
110 (7096-115%) 
96 (63%-13096) 

I O 6  (7096-117%) 
120* (74%-115%) 
108 (57%-131%) 
I16 (64%-125%) 

94 (57%-14096) 
113 (56%-137%) 
99 (545-1418) 

96 (4994.129%) 

1 1 1  (096-30767) 
99 (096-3096) 

109 (096-3096) 
112 (096-30767) 
110 (096-30%) 
% (096-308) 

108 (096-3096) 
122 (096-3076) 
110 (096-3096) 
119 (096-3096) 
% (0767-3096) 
94 (57%-140%) 

114 (56%-137%) 
100 (54%-141%) 

w20/03 16:21 

W W 0 3  1650 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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-~ 
€kmn= - ~- NOM Sample Qual Qc 
Volatile-GCMS 
Batch 235086 

QC1200381977 TB 
1.1-Dichloroethylene 
1.2-Dichloroethane 
1 ,4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromofluorobenzene 
**Dibromofluoromethane 
**Toluene-d8 
Wet Chemistry General 
Batch 234793 

QC1200383162 75057001 DUP 
Paint Filter 

50.0 
50.0 
50.0 

PASS 

U ND 
U N D  
U ND 
U ND 
U ND 
U ND 
U ND 
U N D  
U ND 
U ND 
U ND 

48.1 
56.3 
50.3 

PASS 

m g n  w20/03 14:29 
m g n  
m g n  
m g n  
m g n  
m g n  
m g n  
m g n  
m g n  
m g n  
m g n  
u g n  % (57%-140%) 
UgR, 113 (56%-137%) 
u g n  101 (5496-141%) 

NIA ’OW1 02/19/03 09:30 

Iv01eS: 
The Qualifiers in this report are defined as follows: 

< 
> 
B 
BD 
E 
H 

J 
P 

U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Flag for results below the MDC or a flag for low tracer recovery. 
Concentration exceeds instrument calibration range 
Holding time exceeded 
Indicates an estimated value. The. result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is AO%D 
Indicates the compound was analyzed fa but not detected above the detection limit 

Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 

QC Samples were not spiked with this compound. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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QC Summary 
Page 1 7 d  17 

-~ ~ 

parmname - -~ NOM Sample Qual QC Units RPD% REC% Range Anlst Date Ti- 
NIA indicates that spike recovery limits do not apply when sample concentration exceeds spike cow. by a factor of 4 or more. 
A The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence mteria when the sample is greater than 

the 
For PS, PSD, and SDILT results, the values listed are the measured amounts. not final concentrations. 

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL. a control limit of +/- 
RL is used to evaluate the DUP result. 

Where the analytical method has been perfomd under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 
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6b 44 Certificate of Analysis 

Company 
Address : 

Contact: 
Project: 

IEM, Inc.  
302 Westfield Road 
Knoxville, Tennessee 37919 

Alan Duff 
Routine Analysis 

Client Sample ID: 

Parameter 

Electrode Analysis 

pH at Temp C 
Halogen Analysis 

SW9045CpH 

SW9023 TOX (Exrract. Halogen) 
Extractable Organic 
Halogens 

Mr---rry Analysis-CVAA 
H g  in Solid 

Mercury U 
Metals Analysis-ICP 

TCLP ICP Meralsfor Solid 
Arsenic J 
Barium 
Cadmium 
Chromium U 
Copper 
Lead 
Selenium 
Silver U 
Zinc 

SW 7.3.3 Reactivity. Releasable 
Reactive Releasable U 
Cyanide 

TCLP BNA SOLID 8270C 351OC 

Rapid Flow Analysis (Alpkem) 

Semi-Volatiles-GCIMS 

1,4-Dichlorobenzene U 
2,4.5-TrichlorophenoI U 
2.4,6-TrichlorophenoI U 
2.4-Dinitrotoluene U 
Hexachlorobenzene U 
Hexachlorobutadiene U 
Hexachloroethane U 
Nitrobenzene U 
Pentachlorophenol U 
Pyridine U 
F .--Cresols U 

Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Qualifier 

H 

Result 

8.10 

23.0 

ND 

0.0386 
2.34 

0.0739 
ND 

0.97 I 
I48 

0 0882 
ND 

94. I 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Trench - 1 
74742001 
M i x  Solid 
05-FEB-03 13:30 
10-FEB-03 
Client 

DL 

0.01 0 

8.21 

0.000472 

0.0235 
0.00393 
0.003 8 6 
0.00735 
0.01 17 
0.0266 
0.0338 
0.01 18 
0.0209 

4.19 

I .55 
4.85 
I .95 
3.50 
3.25 
I .60 
2.15 
3.15 
25.0 
25.0 
2.95 

RL 

0.100 

15.0 

0.002 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

25oooO 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Report Date: March 20, 2003 

Page I of 4 

Proiect: IEMI00100 
Client ID: EM1001 

DF AnalystDate Time Batch Method 

1 VHI 02/10/03 1825 232689 1 

I LS 02/14/03 1432 233284 2 

I BCDI 02/13/03 1426 232569 3 

10 RMJ 02/13/03 1254 232939 4 
10 
IO 
I O  
IO 
I O  
I O  
I O  
I O  

1 ADF 02/14/03 1354 233540 5 

1 CAK 02/13/03 1246 232895 6 
1 
1 
1 
1 
1 
I 
I 
I 
1 
1 

P.O. Box 30712 Charleston, S C  29417 2040 Savage Road (29407) 
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*O %OR\'"S' Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 20, 2003 

Page 2 of 4 
Contact Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID. 

Parameter Qualifier Result 
- ~ 

Semi-Volatiles-GCIMS 
TCLP BNA SOLID 8270C 35lOC 
o-Cresol U ND 

81518 TCLP HERB Soil 
2,4,5-TP U ND 
2,4-D U ND 

Semi-Volatiles-HERB 

Semi-Volatiles-Pesticide & PCB 

Trench - I  
74742001 

Proiect: EM100100 
Client ID: EM1001 

units DF AnalystDate Time Batch Method DL RL 

2.25 50.0 

men- 20 SASl  02/14/03 1818 232909 7 
m f l  20 

0.01 88 
0.018 

0.100 
I .oo 

8081A/3510C TCLP PEST Solid 
Chlordane (tech.) U 
Endrin U 

chlor U . Achlor epoxide U 
Methoxychlor U 
Toxaphene U 
gamma-BHC (Lindane) U 

Titration Analysis 
Reactive Sulfide S W846 Chaprer 7.3.4 
Reactive Releasable Sulfide J 

TCLP Vulatiles in Solid 
1.1 -Dichloroethylene U 
I .2-Dichloroethane U 
I .4-Dichlorobenzene U 
2-Butanone U 
Benzene U 
Carbon tetrachloride U 
Chlorobenzene U 
Chloroform U 
Tetrachloroethylene U 
Trichloroethylene U 
Vinyl chloride U 

Volatile Organics 

Wet Chemistry General 
SW9095 Pain? Filter Tevr 
Paint Filter 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.00155 
O.oooo38 
O.ooOo59 

0.00003 
0.000278 
0.00105 

o.oooo2 I 

0.0025 
0.0004 
0.0002 
0.0002 
0.002 
0.0 I O  

0.0002 

74.7 15.4 BEP2 02/17/03 0706 233538 I I  mgfie 

0.082 
0.058 
0.050 
0.462 
0.066 
0.058 
0.064 
0.072 
0.066 
0.072 
0.1 IO 

0.200 
0.200 
0.200 

1 .oo 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

200 JEB 02/11/03 1905 232831 12 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

BEP2 02/17/03 0715 234088 13 PASS 

The following Prep Methods were performed 
Method Description Analyst Date Time Prep Batch 

Dry Soil Prep Dry Soil Prep RAD A-02 I ,A-02 I B,A-026 TCD 02J 1 1/03 0907 232604 
SW846 131 1 SWSJ6 I 3 I I TCLP Leaching AD1 02/ lolo3 1743 232621 
c' 3 1311 SW836 131 1 TCLP Leaching ETL 02/ 10103 1743 232622 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
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Meeting Today's Needs with a Wrsion for Tomorrow 

Certificate of Analysis 

Company 
Address : 

IEM. Inc. 
302 Westfield Road 
Knoxville, Tennessee 37919 

Alan Duff 
Routine Analysis 

Client Sample ID: 
Sample ID: 

. -  

Qualifier Result 

Report Date: March 20, 2003 

Page 3 of 4 
Contact: 
Project: 

Trench - I  
74742001 

Proiect: IEMIOOlOO 
Client ID: IEMI00l 

Parameter 

SW846 1311 
SW846 3010A 
SW846 3510C 
SW846 351OC 
SW846 7 3.3 Prep 
SW846 7470A Prep 
SW846 8151A Prep 
SW846 9023 Prep 

DL RL Units DF AnalystDate Time Batch Method 

SW846 I3 I I TCLP Volatiles Prep 
ICP-TRACE TCLP by SW846 3010A 
351bC BNA TCLPISPLP Prep-827OC Analysis 

ETL 
BCD I 
SEKl 

~ ~~ 

02/ 10103 1743 
02/12/03 0814 
021 12/03 2136 
02/ 12/03 1 1 0 0  
02/14/03 0600 
021 12/03 1400 
02/13/03 0900 
02/ 1 3/03 1223 

232624 
232938 
232894 
23291 8 
233539 
232868 
232908 
233283 

35 I OC PEST TCLP Liquid Prep 
SW 7.3.3 Reactivity, Releasable Cyanide 
EPA 7470A Mercury Prep TCLP Liquid 
8 1 5 1 A HERB TCLP Prep in Liquid 
SW 9023 Halogen, Extractable(T0X) Prep 

MJM I 
BEP2 
KHN 
MJMl 
LS 

Recovery 70 

69% 
64% 
4 2 8  
68% 
30% 
56% 
9 8 4  
97% 
93% 

l O l %  

The following ~ Analytical Methods were performed -~ 

r v - 3  Analyst Comments Description 

SW846 9045C 
SW846 9023 

1 
2 
7 

4 
5 
6 
7 
8 
9 
10 

1 1  
12 
13 

SW846 7470A 
SW846 30 1 01601 OB 
SW846 7.3.3 
SW846 8270C 
SW846 8151A 
SW846 8151A 
SW846 8081A 
SW846 8081 A 
SW846 Chpt. 7.3.4-TIT 
SW846 8260B 
SW846 9095 

Surrogate recovery 

2,4.6-Tr1bromophenol 
2-Fluorobiphenyl 
2-Fluorophenol 
Nitrobenrene-d5 
Phenol-d5 
p-Terphenyl-dl4 

Test 

TCLP BNA SOLID 827OC 351 OC 
TCLP BNA SOLID 827OC 35 I OC 
TCLP BNA SOLID 827OC 351 OC 
TCLP BNA SOLID 827OC 35 I OC 
TCLP BNA SOLID 8270C 351OC 
TCLP BNA SOLID 827OC 351OC 

Acceptable Limits 

(28%-126%) 
(326-109% ) 

( 13%-734) 
(3370-1 07%) 
(14%-66C; ) 

(36%-130%) 
(458-  1404) 
(34%-1169) 
(2 1 % - I  2 2 9  I 
(57%-1409< i 

2,4-Dichlorophenylacetic acid 
4crnx 
Decachlorobipheny I 
Bromofluorohenzene TCLP Volatiles in Solid 

815 IB TCLP HERB Soil 
808 I AI35 IOC TCLP PEST Solid 
808 IA/351OC TCLP PEST Solid 
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GENERAL ENGINEERING LABORATORIES, LLC 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Parameter Qualifier Result 

D i brornofluoromethane TCLP Volatiles in Solid 
Toluene-dL3 TCLP Volatiles in Solid 

Trench -1  
74742001 

Report Dare. March 20. 2003 

Page 4 of 4 

Proiect: IEMIOOl00 
Client ID: EMIOOI 

DL RL Units DF AnalystDate Time Batch Method 

111% (56%-1370/) 
105% (54%- I41 % ) 

Notes: 
The Qualifiers in this report are defined as follows 

< 
> 
B 
BD 
E 
T 

P 
U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 
Yolding time exceeded 
idicates an estimated value. The result was greater than the detection limit, but less than the reportins limit. 

The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories. LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

h 
Reviewed by 0 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 2 Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 3791 9 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collec tori 

Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gomrnn\yrc, Gommn. Solid (Srandard Li S I )  

Actinium-228 
Americium-241 
Antimony- 124 
Antimony- I25 
Barium- I33  
Barium- 140 
. lium-7 

Jth-212 
Bismuth-2 I4 
Cerium- I39 
Cerium- I4 I 
Cerium- I44 
Cesium- I34 
Cesium- 176 
Cesium-137 
Chromium-S I 
Cobalt-56 
Cobalt-57 
Cobalt-% 
Cobalt-60 
Europium- I52 
Europium- I S4 
Europium- I55 
Iridium- 192 
Iron-59 
Lead-? I O  
L e d 2  I2  
Lead-? I 4  
Manpnese-51 
Mercury -203 
Neodymium- 147 
Neptuniuin-239 
N iohium- 9-1 
Niobium-95 
Pot nssiuin 4 0  
Proinetliiuni- I44 
Proniethium~ I46 
R-,+ium-?26 

U 
U 
U 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 

U 
U 

U 
U 
U 
U 

UUI 
U 
U 

U 
U 
U 
U 
U 
U 

U 
CJ 

0.201 +I-0.0862 
ND +/-0.0177 

ND +/-0.0315 
ND +/-0.0169 

N D  +/-0.0164 
ND +/-0.210 
N D  +/-0.138 
ND +/-O.I45 

0.25 I +/-0.065 I 
ND +/-O.Ol 17 
ND +/-0.0941 
N D  +/-0.0655 
ND +/ -O.OIJJ  
ND +/-0.0848 

0.120 +/-0.03 I i 
ND +/-0.184 
ND +/-0.0174 

0.0356 +/-O.OI 85 
ND +/-0.0166 
ND +/-0.0152 
ND +/-0.0329 
ND +/-0.0416 
ND +/-0.0628 
ND +/-0.0136 
ND +/-0.0394 

0.790 +/-0.408 
0.23 I +/-0.034 
0.301 +/-0.0613 

ND +/-0.01-19 
ND +/-0.0187 
ND +/-0.5 12 
ND +1-0.0575 
ND +/-OOl16 
ND +/~0.0245 

209 +/-0378 
ND +/~001?7 
ND +/~00152 

0.25 I +/-0 06.5 I 

Report Date: March 24, 2003 

Page I of 3 

Trench 1 (relog 74742001) Proiect: EM100100 
75109001 
Solid 

Client ID: EM1001 

05-FEB-03 13:30 
10-FEB-03 
Client 

DL 

0.0808 
0.03 17 
0.0308 
0.0562 
0.0257 

0.374 
0.245 
0.180 

0.0426 
0.0184 
0.06 I4 
0.1 17 
0.021 
0.142 

0.0236 
0.3 I6 

0.0292 
0.0145 
0.0281 
0.0272 
0.0563 
0.07 15 
0.0632 
0.0232 
0.0689 
0.277 

0.0299 
0.0403 
0.0258 
0.0283 
0.878 
0.106 

0.01 97 
0.0432 
0.229 

0.02 18 
0.0274 
0.0426 

RL 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0. I 0 0  
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0. loo 
0.100 
1000 
2.00 
I .oo 

0.050 
I .oo 

0.080 
I .oo 

Units DF AnalystDate Time Batch Method 
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44 TOR\+' Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Parameter Qualifier Result 
- 

Rad Gamma Spec Analysis 
Gammnvprr. Gammn, Solid (Srandard Li.sr) 
Radium-228 0.201 
Ruthenium- 106 U ND 
Silver- I IOm U ND 
Sodium-22 U ND 
Thallium-208 0.0486 
Thorium-230 0.25 1 
Thorium-234 1.35 
Tin-l I 3  U ND 
Uranium-235 1.43 
1 '--iium-238 1.35 

m-88 U ND 
L. :65 U ND 
Zirconium-95 U ND 

The following Prep Methods were performed 
Method Description 

+I-0.0862 
+bo. I22 
+/-0.0143 
+1-0.015 

+I-0.03 I5 
+I-0.065 1 
+/-0.523 

+/-0.0155 
+/-0.3 I5 
+/-os23 

+/-0.0138 
+I-0.0308 
+/-0.0306 

Report Date: March 24, 2003 

Page 2 of 3 

Trench 1 (relog 74742001) Proiect: EM100100 
75109001 Client ID: EM1001 

DL RL Units DF AnalystDate Time Batch Method 

0.0808 
0.209 

0.0234 
0.0258 
0.0239 
0.0426 
0.297 
0.029 
0.1 19 
0.297 

0.0259 
0.05 15 
0.0528 

0.500 
0.800 
0.080 
0.080 
0.080 

I .oo 
2.00 

0.100 
0.500 

1 .oo 
0.100 
0.300 
0.200 

Analyst Date Time Prep Batch 

Dry Soil Prep Dry Soil Prep RAD A-02 I .A-02 1 B,A-026 TCD 021 18/03 1236 234404 

The following Analytical Methods were performed 
Method Description 

I DOE EML HASL 300 

Analyst Comments 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but lesb than the reporting limit. 
The response between the confirmation column and the primary column is >40"r'D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample i s  reported on a dry weight basis except where prohibited by the analytical procedure 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1 178 www.ge1.com 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meetrng Today's Needs with a Vmon for Tomorrow l- 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 379 19 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 24,2003 

Page 3 of 3 

Client Sample ID: Trench 1 (relog 74742001) Proiect: IEMIOOIOO 
Sample ID: 75109001 Client ID: EM1001 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

h C%& 
Reviewed by 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analvsis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 

Matrix: Solid 
Collect Date: 05-FEB-03 14:30 
Receive Date: 
Collector: ~~ Client 

Trench 2 (relog 74742002) 
Sample ID: 75 109002 

IO-FEB-03 

Parameter Qualifier Result DL RL 
~~~ ~ ~ ~~ 

Rad Gamma Spec Analysis 
Gummaspec, Gamma, Solid (Smndnrd List) 
Actinium-228 1.15 +/-0.198 0.0606 0.800 
Americium-24 I U ND +/-0.0658 0.118 0.200 
Antimony- 124 U ND +/-0.0148 0.0237 0.100 
Antimony- 125 U ND +/-0.028 0.0482 0.200 
Barium- 133 U ND +/-0.0144 0.0218 0.100 
Barium- I40 U ND +/-0.160 0.285 0.500 
P-~llium-7 U ND +/-0.109 0.196 0.700 

'~th-212 0.823 +/-0.188 0.133 0.500 
. .1~th-214 0.702 +/-0.0933 0.033 0.200 
Cerium- I39 U N D  +/-0.0122 0.0195 0.050 
Cerium- I4 1 UUI ND +/-0.0397 0.0517 0.100 
Cerium- 144 U ND +/-0.0734 0.131 0.500 
Cesium-I34 U ND +/-0.0108 0.0171 0.100 
Cesium- 136 U ND +/-0.0664 0.115 0.300 
Cesium- 137 U ND +/-0.0108 0.0186 0.100 
Chromium-5 I U ND +/-0.165 0.285 0.600 
Cobalt-56 U N D  +/-0.0121 0.0211 0.100 
Cobalt-57 U ND +/-0.00907 0.0167 0.050 
Cobalt-58 U ND +/-0.0127 0.0213 0.100 
Cobalt-60 U ND +/-0.0105 0.0182 0.100 
Europium-I 52 U ND +/-0.0295 0.0497 0.200 
Europium- 154 U ND +/-0.0329 0.0589 0.500 
Europium- 155 UUI ND +/-0.066 0.0679 0.500 
Iridium- 192 U ND +/-0.0121 0.02 1 0.100 
Iron-59 U ND +/-0.0327 0.0527 0.300 
Lead-2 I O  U ND +/-2.48 3.52 4.00 
Lead-2 12 1.34 +/-0.149 0.0313 0.100 
Lead-2 14 0.967 +/-0. I20 0.0365 0.100 
Manganese-54 UUI ND +/-0.0194 0.0178 0.100 
Mercury-203 UUI ND +/-0.0244 0.0273 0.100 
Neodymium- 147 U N D  +/-0.389 0.696 I O 0 0  
Neptunium-239 U ND +/-0.074 0.121 2.00 
Niobium-93 u ND +/-0.0093 0.0166 1 00 
Niobium-95 u ND +I-0.0223 0.0352 0.050 
Potassium-40 16.9 +/-1.71 0. I56 I .00 
f'rnmethium- I44 u ND +/-0.00992 0.0174 0 080 
Prornethium- 146 U ND +/-00176 0.0233 I 00 
Radium-226 0.702 +/-0.0933 0.033 - ';urn-228 1.15 +/-0 198 0.0606 0.s00 

Report Date: March 24, 2003 

Page 1 of 3 

Proiect: IEMIOO100 
Client ID: EM1001 

Units DF AnalystDate Time Batch Method 

P.0. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today’s Needs with a Visron for Tomorrow 

Certificate of Analysis 
- 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 24, 2003 

Page 2 of 3 

Client Sample ID: Trench 2 (relog 74742002) Proiect: IEMlOOlOO 
Client ID: IEMIOOI Sample ID: 75 109002 

Parameter Qualifier Result 
Rad Gamma Spec Analysis 

Gntnmarpec. Gamma. Solid (Stnndard Llbr) 
Ruthenium- 106 U ND 
Silver-1 IOm U ND 
Sodium-22 U ND 
Thallium-208 0.384 
Thorium-230 0 702 
Thorium-234 U ND 
Tin- I 13 U ND 
Uranium-235 0 287 
Uranium-238 U ND 
Yllwm-88 U ND 

55 U ND 
- mium-95 U ND 

The following Prep Methods were performed 
Method Description 

+/-0.091 
+/-0.010 

+/-0.0119 
+I-0.0493 
+/-0.0933 
+I-0.823 

+/-0.0145 
+LO. 14 I 
+/-0.823 

+I-0.0168 
+I-0.0284 
+I-0.0236 

DL RL Units DF AnalystDate Time Batch Method 

0.158 
0.01 77 
0.02 I3 
0.0175 
0.033 
0.964 

0.0249 
0.140 
0.964 

0.0168 
0.0442 
0.M09 

0.800 
0.080 
0.080 
0.080 

I .oo 
2.00 

0.100 
0.500 

1 .OO 
0.100 
0.300 
0.200 

Analyst Date Time Prep Hatch 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 021 18103 1236 234403 

The following Analytical Methods were performed 
hlethod Description 

I DOE EML HASL 300 

Analyst Comments 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
[TI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >JO%D 
Indicates the compound was analyzed for but not detected above the detection l imit  
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be ful ly  described in case narrative and data sunmary package 
QC Samples were not spiked with this compound. 

Flag for results below the M I X  or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure 

PO. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1 178-www.geI.com 
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GENERAL ENGINEERING LABORATORIES, LLC 
c, a Member of THE GEL GROUP, INC. $ Meeting Today's Needs mth a Vision for Tomorrow 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analysis 

Report Date: March 24,2003 

Page 3 of 3 

Client Sample ID: Trench 2 (relog 74742002) Proiect: IEMlOOlOO 
Client ID: IEMIOOI Sample ID: 75 109002 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 
~~ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

r , h  k 
Rev iewexhy 0 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meebng Today’s Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 3791 9 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gnmmnvpec, Gamma, Solid (Sionhrd Lirr) 
Actinium-228 0.308 
Americium-241 UUI ND 
Antimony- 124 U ND 
Antimony- 125 U ND 
Barium- 133 U ND 
Barium- I40 U ND 
B--.(llium-7 U ND 

th-2 12 0.330 
L ~1th-214 0.223 
Cerium- I39 UUI ND 
Cerium- I4 I U U I  ND 
Cerium- 144 U ND 
Cesium-I34 U ND 
Cesium- I36 U ND 
Cesium- I37 0.0335 
Chromium-5 I U ND 
Cobalt-56 U N D  
Cobalt-57 U U I  ND 
Cobalt-58 U ND 
Cobalt-60 U ND 
Europium- 152 u ND 
Europium- 154 u ND 
Europium-I55 UUI ND 
Iridium- 192 U ND 
Iron-59 U ND 
Lead-? 10 U ND 
Lead-2 I2  0.361 
Lead-2 I4 0.297 
hlan_eanese-51 U ND 
Mercury-203 UUI ND 
Neodymium-I47 u ND 
Neptunium-239 U ND 
Niobium-94 L’ ND 
Kiobium-95 U ND 
Potassium-40 I I  2 
Promethium- 144 c: ND 
Promethium- 146 U ND 
Rad I u m- 226 0.223 
r . tiin-228 0.308 

Report Date: March 24, 2003 

Page I of 3 

Trench 3 (relog 74742003) Proiect: IEMIOOl00 
75109003 
Solid 

10-FEB-03 
Client 

Client ID: IEMIOOl 

06-FEB-03 08: 15 

DL RL Units DF AnalystDate Time Batch Method 
~~ 

+/-0.094 0.0695 
+I-0,0796 0.0969 
+/-0.0 I52 0.0255 
+/-0.0283 0.0461 
+/-0.0147 0.0214 
+1-0.157 0.27 I 
+I-0. I I I 0.194 
+/LO. I6 I 0.144 

+/-0.0526 0.037 
+/-0.02 I3 0.03 I4 

+/-0.12 1 0.199 
+I-0.0 128 0.0 I 77 
+I-0.0695 0. I22  

+I-0.386 0. I54 

+/-0.0166 0.0186 
+/-0. I59 0.266 

+I-0.0 157 0.0244 
+I-0.0276 0.025 
+/-0.0 I25 0.02 I I 
+/-O.Ol I 1  0.0199 
+I-0.0305 0.0507 
+I-0.0383 0.0644 
+I-0. IO3 0. I28 

+I-0.0136 0.0199 
+I-0.033 0.0576 

+I- 1.50 I .7.3 
+I-0.0505 0.0301 
+/-0.0624 0.0366 
+/-0.0 1 I 3 0.01 93 
+/-0.040 I 0.0268 

+I-0.370 0.633 
+LO. 1 16 0.190 

+1-0.0105 0.0172 

+I- 1.2 I 0. I74 
+/-O.Ol I 0.01 88 

+I-0.01 22 0.02 I5 
+I-0.0526 0.037 
+/-0.094 0.0695 

+/-0.02 I6 0.0326 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
I000 
2.00 
1 .oo 

0.050 
I .oo 

0.080 
I .OO 

0.500 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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% GENERAL ENGINEERING LABORATORIES, LLC 
c, a Member of THE GEL GROUP, INC. 2 Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 
- 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact Alan Duff 
Project Routine Analysis 

Client Sample ID: 
Sample ID: 

Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gammn,pec, Gommn, Solrd f Stnndard O c t )  

Ruthenium- 106 U ND 
Silver IlOm U ND 
Sodium-22 U ND 
Thallium-208 0 120 
Thorium-230 0 223 
Thorium-234 UUI ND 
Tin-I13 U ND 
Uranium-235 I O  4 
Uranium-238 0 968 
Yttrium-88 U ND 

55 U ND 
mum 95 L' ND 

The following Prep Methods were performed 
Method Degcription 

+LO. 103 
+/-0.0 1 16 
+/-0.0 I38 
+/-0.0298 
+/-0.0526 

+/-0.807 
+/-0.016 
+/- 1.84 

+/-0.0 1 I 5 
+I-0.0327 
+/-0.024 

+/-0.807 

Report Date: March 24,2003 

Page 2 of 3 

Trench 3 (relog 74742003) Proiect: IEMIOOIOO 
75109003 Client ID: IEMIOOI 

DL 

0.175 
0.01 8 

0.0233 
0.0181 
0.037 
0.9 12 
0.023 
0.196 
0.792 

0.02 I 1 
0.050 

0.04 I3 

RL 

0.800 
0.080 
0.080 
0.080 
I .oo 
2.00 

0.100 
0.500 
I .OO 

0 100 
0.300 
0.200 

Units DF AnalystDate Time Batch Method 

Date Time Prep Batch Analyst 

Dry Soil Prep Dry Soil Prep RAD A-021.A-021B,A-026 TCD 02/ I 8/03 1236 234404 

The following .4nalytical Methods were performed 
Method Description Analyst Comments 

I DOE EML HASL 300 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found i n  the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated \ d u e .  The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compotind was analyzed for but not detected above the detection limit 
Uncertain identification for pamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is  reported on a dry weight basis except wherc prohibited by the analytical procedure 

PO. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1 178 www.gel.com 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Tinjay's Needs with a Vision for Tomorrow 

-0 ~ 

44 TOR\+ ' Certificate of Analysis 

Company : IEM, Inc. 
Address : 702 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: March 24.2003 

Page 3 of 3 

Client Sample ID: Trench 3 (relog 74742003) Proiect: lEMIOO100 
Client ID: lEMIOO1 Sample ID: 75 1 WOO3 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jarnison. 

h C h b  
Reviewed by 

PO. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

, 5 Meeting Today's Needs with a Vision for Tomorrow 

-0 - 

%TOR\+' Certificate of Analysis 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Parameter Qualifier Result 
~ ~ . .  ~ ~~ ~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid ( S m n h r d  List) 
Actinium-228 0.468 
Americium-24 1 U ND 
Antimony- I24 U ND 
Antimony-I25 U ND 
Barium- 133 U ND 
Barium- 140 U ND 
p-vllium-7 U ND 

uth-2 I2 0.366 
. .iluth-214 0.383 
Cerium- 139 U ND 
Cerium- 14 I UUI ND 
Cerium-144 U ND 
Cesium- I34 U ND 
Cesium- 136 U ND 
Cesium- 137 U ND 
Chromium-51 U ND 
Cobalt-56 U ND 
Cobalt-57 U ND 
Cobalt-58 U ND 
Cobalt-60 U ND 
Europium- 152 U ND 
Europium- I54 U ND 
Europium- IS5 U ND 
Iridium- 192 U ND 
Iron-59 U ND 
Lead-2 I O  U ND 
Lead-2 I2 0.476 
Lead-2 14 0.493 
Manganese-54 U ND 

Neodymium- 147 u ND 
Neptunium-239 U ND 
Niobium-94 U ND 
Niobium-95 u ND 
Potassium40 4.89 
Promethium- 144 u ND 
Promethium- I46 U ND 
Radium-226 0.383 

';urn-228 0.468 

Mercury203 U ND 

+1-0.160 

+I-0.0286 
+I-0.0948 

+I-0.0502 
+I-0.0297 
+I-0.293 
+I-0.2 19 
+I-0.220 

+I-0.0965 
+I-0.0203 
+I-0.0977 
+I-0. I23 

+I-0.0237 
+1-0.118 

+I-0.03 I2 
+I-0.306 

+I-0.0281 
+I-0.0 166 
+1-0.0245 
+I-0.0236 
+I-0.0579 
+I-0,0673 
+I-0.0779 
+I-0.0223 
+I-0.0622 

+I-2.74 
+I-0.0753 

+LO. 100 
+I-0.022 I 
+I-0.0295 
+I-0.728 
+I-0. I 10 

+I-0.0203 
+1-0.0404 
+I-0.879 

+I-0.0198 
+I- 0.02 5 7 
+1-0.065 
+/-0.160 

Trench 4 (relog 74742004) 
75 109004 
Solid 
06-FEB-03 09:OO 
10-FEB-03 
Client 

DL RL 

0.113 
0.139 

0.047 1 
0.0862 
0.0402 
0.506 
0.396 
0.284 

0.0733 
0.0295 
0.112 
0.199 

0.0347 
0.223 

0.0327 
0.5 I2 

0.0445 
0.0257 
0.04 I7 
0.04 I6 
0.0927 
0. I20 
0.117 

0.0347 
0.108 
3.76 

0.0478 
0.0652 
0.037 I 
0.047 

I .25 
0.179 

0.0333 
0.0595 

0.495 
0.0349 
0.0455 
0.0773 
0.1 13 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0. I O 0  
0.100 
0.100 
0.100 
lo00 
2.00 
I .OO 

0.050 
I .oo 

0.080 
I .oo 

0.500 

Report Date: March 24,2003 

Page 1 of 3 

Proiect: IEMlOOIOO 
Client ID: IEMlOOl 

Units DF AnalystDate Time Batch Method 

PO. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: .41an Duff 
Project: Routine Analysis 

Report Dale. March 24, 2003 

Page 2 of 3 

Client Sample ID: Trench 4 (relog 74742004) Proiect: IEMl00100 
Sample ID: 75 109004 Client ID: EM1001 

Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gammaspec, Gammn, Sulrd (Srnndard Lrst) 
Ruthenium- IO6 U ND 
Silver-1 10m U ND 
Sodium-22 U ND 
Thallium-208 0 144 
Thorium-230 0 383 
Thorium 234 U ND 
Tin-I 13 U ND 
Uranium-235 149 
Uranium-238 U N D ,  
Y+*-tum- 88 U ND 

55 U ND 
.mum-95 u ND 

+/-0.178 
+/-0.0229 
+/-0.0243 
+/-0,0436 
+/-0.0965 

+/-0.769 
+/-0.028 
+/-0.331 
+/-0.769 

+/-0.0266 
+/-0.0583 
+/-0.0466 

~~ 

DL RL 

0.298 
0.0335 
0.0433 
0.036 I 
0.0733 

I .26 
0.0375 
0.2 I4 
I .26 

0.04 I4 
0.0849 
0.0798 

0.800 
0.080 
0.080 
0.080 

1 .oo 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

Units DF AnalystDate Time Batch Method 

The following Prep Methods were performed 
Method Description Analyst Date Time Prep Batch 

Dry Soil Prep Dry Soil Prep RAD A-01-I,A-021B.A-026 TCD 0 3  18/03 12?6 274404 

The following Analytical Methods were performed 
Method Description 

I DOE EML HASL 300 

Analyst Comments 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
U1 
X 
Y 

Actual result is less than amount reported 
Actual result i s  greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit 
The response betmeen the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spihed with this compound. 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except I\ here prohibited by the analytical procedure. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meetrng Today's Needs mfh a Vrsron for Tomorrow 

r 

Certificate of Analysis 
- 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Datc: March 24, 2003 

Page 3 of 3 

Client Sample ID: Trench 4 (relog 74742004) Proiect: IEMI00100 
Sample ID: 75 109004 Client ID: IEMI001 

Parameter Qualifier Result DL RL UNtS DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 
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Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: March 20. 2003 

Contact: Alan Duff 
Project: Routine Analysis Page I of 3 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Trash Pile Drum 
74742005 
M i x  Solid 
06-FEB-03 11 :30 
10-FEB-03 
Client 

DL RL 

Proiect: IEMIOOIOO 
Client ID: EM1001 

Parameter Qualifier 

Mercury Analysis-CVAA 
TCLP H g  in Solid 

Metals Analysis-ICP 
Mercury U 

TCLP ICP Meralc for Solrd 
Arsenic U 
Barium 
Cadmium U 
C n i u r n  U 

L C d  U 
Selenium U 
Silver U 
Zinc 

r 

Semi-Volatiles-GCIMS 
TCLP RNA SOLID 8270C 3510C 
1 ,J-Dichlorobenzene U 
2,4,5-TrichlorophenoI U 
2,4,6-Trichloropheno1 U 
2.4-Dinitrotoluene U 
Hexachlorobenzene U 
Hexachlorobutadtene U 
Hexachloroethane U 
Nitrobenzene U 
Pentachlorophenol U 
Pyridine U 
rn,p-Cresols U 
o Cresol U 

81 SIR TCLP HERR Soil 
2,4,5 TP U 
2.4 D U 

Semi-Volatiles-Pesticide & PCB 
SOBIA/35IOC TCLP PEST Solid 
Chlordane (tech ) U 
Endrin U 
Heptachlor U 
Heptachlor epoxide U 
F'-lhox) chlor U 

Semi-Volatiles-HERB 

ResuH Units DF AnalystDate Time Batch Method 

ND 0.000472 0.002 1 BCDl 02/13/03 1428 232869 I 

0.0238 0.050 
0.00393 0.050 
0.00386 0.050 
0.00735 0.050 
0.01 17 0.050 
0.0266 0.050 
0.0338 0.050 
0.01 18 0.050 
0.0209 0.050 

ND 
0.150 

ND 
ND 

0.0657 
ND 
ND 
ND 

0.327 

10 RMJ 02/13/03 1300 232939 2 
10 
10 
10 
10 
10 
10 
10 
IO 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.55 50.0 
4.85 50.0 
I .95 50.0 
3.50 50.0 
3.25 50.0 
1.60 50.0 
2.15 50.0 
3.15 50.0 
25.0 50.0 
25.0 50.0 
2.95 50.0 
2.25 50.0 

1 CAK 02/13/03 I349 232895 3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

ND 
ND 

0.0188 0.100 
0.01 8 I .OO 

20 SASl 02/14/03 1846 232909 4 
20 

ND 
ND 
ND 
ND 
ND 

0.00155 0.0025 
0.000038 O.OOO4 
0.000059 0.0002 
0.00003 0.0002 

0.000278 0.002 

I MM 02/13/03 1820 232919 6 
1 
1 
1 
1 
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Trash Pile Drum 
Sample ID: 

Parameter Qualier 

Semi-Volatiles-Pesticide & PCB 
8081tV351OC TCLP PEST Solid 
Toxaphene 
gamma-BHC (Lindane) 

TCLP Volatile\ in Solid 
I .I-Dichloroethylene 
I .2-Dichloroethane 
1,4-Dichlorobenzene 
2-Butanone 
Benzene 

Volatile Organics 

. m tetrachloride 
obenLene 

hloroform 
Telrachloroethy lene 
Trichloroethylene 
Vinyl chloride 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Result 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

74742005 

DL 

0.00 105 
0.000021 

0.082 
0.058 
0.050 
0.462 
0.066 
0.058 
0.064 
0.072 
0.066 
0.072 
0.110 

The following Prep Methods were performed 
Method Description 

SW846 1311 
SW846 131 1 

SW846 131 1 
SW846 3010A 
SW846 3510C 
SW846 3510C 
SW846 7470A Prep 
SW846 8151A Prep 

SW846 131 I TCLP Leaching 
SW846 131 I TCLP Leaching 
SW846 I3 I I TCLP Volatiles Prep 
ICP-TRACE TCLP by SW846 3OlOA 
351OC BNA TCLPlSPLP Prep-8270C Analysis 
35 1 OC PEST TCLP Liquid Prep 
EPA 7470A Mercury Prep TCLP Liquid 
8 1 5 I A HERB TCLP Prep in Liquid 

RL 

0.0 10 
0.0002 

0.200 
0.200 
0.200 

1 .OO 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

~ ~~ 

Analyst 

AD I 
ETL 
ETL 
BCDl 
SEK I 
MJMl 
KHN 
MJM 1 

~~ 

Report Date: March 20. 2003 

Page 2 of 3 

Proiect: IEMIOO100 
Client ID: IEMIOO1 

~~ The following Analytical Methods were performed _ _  ~ 

Method Description Analyst Comments 

I SW846 7470A 
2 SW846 3010/6010B 
3 SW846 827OC 
4 SW846 815lA 
5 SW846 8151A 
6 SW846 8081A 
7 SW846 808 1 A 
P SW846 8260B 

~~ ~ 

DF AnalystDate Time Batch Method 

200 JEB 02/11/03 1933 232831 8 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

Time 

1743 
1743 
1743 
0814 
2136 
I loo 
1400 
0900 

Prep Batch 

232621 
232622 
232624 
232938 
232894 
2329 18 
232868 
232908 

PO. Box 3071 2 Charleston, S C  2941 7 2040 Savage Road (29407) 
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Company 
Address : 

Con t ac t: 
Project: 

Parameter 

Surrogate recovery 

2,4.6-Tnbromophenol 
2-Fluorobiphenyl 
2-Fluorophenol 
Nitrobenzene-d5 
Phenol-d5 
p-Terphenyl-d I4 

IEM, Inc. 
302 Westfield Road 
Knoxville, Tennessee 37919 

Alan Duff 
Routine Analysis 

Client Sample ID: 
Sample ID: 74742005 

Trash Pile Drum 

Qualifier Result 

Test 

TCLP BNA SOLID 827OC 35 IOC 
TCLP BNA SOLID 827OC 35lOC 
TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827OC 7 5  I OC 
TCLP BNA SOLID 827OC 35 I OC 
TCLP BNA SOLID 827OC 35lOC 

2,4-Dichlorophenylacetic acid 
4cmx 
Decachlorobipheny I 
F luorobenzene TCLP Volatiles in Solid 
D,- -,nofluoromethane TCLP Volatiles in Solid 
Toluene-d8 TCLP Volatiles in Solid 

8151B TCLP HERB Soil 
808 I A/35 1 Dc TCLP PEST Solid 
808 1 A135 1 OC TCLP PEST Solid 

DL RL 

Recovery 7a 

65% 
73% 
46% 
80% 
32% 
84% 
9796 
76% 
83%, 

100%' 
109% 
103% 

Report Date: March 20,2003 

Page 3 of 3 

Proiect: EMIOOlOO 
Client ID: EM1001 

Units DF AnalystDate Time Batch Method 

Acceptable Limits 

(28%-126%) 
(32%- 109%) 
(13%-73%) 

(33%-107%) 
(14%,-66%) 

(36%-130%) 
(45%- 140%) 
(3476-1 16%) 
(2 1%- 122%) 
(57%-140%) 
(56%'- I 37 % ) 
(54%- 141%) 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on an "as received" basis 

Flag for results below the MDC or a flag for low tracer recovery. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 
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QC Summary 
Client : IEM, Inc. 

302 Westfield Road 
Knoxville, Tennessee 

coolact: Alan Duff 

Workorder: 74742 

Parmname - NOM Sample Qual 
Electrode Analysis 
Batch 232689 

~ __ -. 

QC1200377942 74742001 DUP 
PH 

PH 
Qc1200377943 L c s  

Halogen Analysis 
Batch 233284 

QC1200379569 74742001 DUP 
Extractable Organic Halogens 

QC 1 2OO37957 1 LCS 
Extractable Organic Halogens 

QC1200379568 MB 
Extractable Organic Halogens 

QC1200380M2 74742001 MS 
Exbactable Organic Halogens 
M ~ l a l ~  Analysis-ICP 

232939 

-&1200378687 74742005 DUP 
Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
SPl-niurn 

Copper 

QC1200378686 LCS 

Copper 

QC1200378685 MB 

Copper 

ReDort Date: Apnl24,2003 
Page 1 of 11 

H 8.10 H 8.10 su 0 (0%-5%) VHI 02/10/03 18~25 

7.00 6.99 su 100 (95%-105%) 

250 

250 

5 .00 
10.0 
1 .00 
5.00 
2.00 
5.00 
1 .00 

0.500 
2.00 

23.0 

J 

23.0 

U N D U  

U m u  
U N D U  

U N D U  
U N D U  
U N D U  

0. I50 

0.0657 

0.327 

18.2 

238 

14.7 

281 

ND 
0. I52 

ND 
m 

0.0636 
ND 
ND 
ND 

0.305 

5.16 
9.65 

0.969 
4.81 
1.89 
4.91 

0.970 
0.470 

1.97 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

mg/L N/A 
mg/L 1 "  
mg/L N/A 
mg/L N/A 
mgL 3 "  
mglL N/A 
mgL N/A 
m a  N/A 
mpn 7 

(+/-15.0) LS 02/14/03 14~46 

95 (76%-130%) 02/14/03 13:Ol 

02/14/03 12:27 

103 (69%-129%) 02/14/03 1454 

103 
97 
97 
% 
94 
98 
97 
94 
98 

(+I-0.050) FNJ 02/13/03 13~11 
(+I-0.050) 
(+/-0.050) 
(+/-0.050) 
(+/-0.050) 
(+/-0.050) 
(+I-0.050) 
(+/-0.050) 
(0%-20%) 

(80%- 120%) 02/13/03 12:48 
(80%- 120%) 
(80%- 120%) 
(80%-120%) 
(80%-120%) 
(80%- 120%) 
(80%- 120%) 
(80%- 120%) 
(80%-120%) 

02/13/03 1234 

P.O. Box 30712 Charleston. SC 29417 2040 Savage Road (29407) 
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Pamame NOM Sample Qual Qc Units WD% REC% R- Anlst Date Te 
Metals AMI~s~s-ICP 
Batch 232939 

Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
.C im 
5- ~ 

Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Selenium 
Silver 
Zinc 
Metals AnalysL-Mercury 
Batch 232869 

QC1200377747 74742005 MS 

Copper 

QCl200378689 74742005 SDILT 

QC1200377751 TB 

QC1200378508 74742005 DUP 

QC1200378507 LCS 

QC1200378506 MB 

QC1200377748 74742005 MS 

Mercury 

Mercury 

Mercury 

Mercury 

Mercury 
Rapid Flow Analysis (Alpkern) 
Batch 233540 

Qc1200377751 TB 

QC1200380143 74742001 DUP 
Reactive Releasable Cyanide 

5.26 
10.5 
1.05 
5.26 
2.11 
5.26 
1.05 
0.526 
2.1 1 

0.020 

0.020 

U 

U 
U 

U 
U 
U 

U 

U 
U 

U 
U 
U 

U 

U 

U 

ND 
0.150 
ND 
ND 

0.0657 
ND 
ND 
ND 

0.327 

ND 
15.0 
ND 
ND 
6.57 
ND 
ND 
ND 
32.7 

ND 

ND 

ND 

U 
U 

U 
J 

U 
U 
J 

U 
U 
U 

U 
U 
U 
U 
J 
U 
U 
U 
U 

U 

U 

U 

U 

ND 
ND 

5.51 
10.5 
I .oo 
4.99 
2.21 
5.06 
1.02 
0.502 
2.36 

ND 
3.02 
ND 
ND 
1.19 
ND 
ND 
ND 
7.57 

ND 
ND 
ND 
ND 

0.0149 
ND 
ND 
ND 
ND 

ND 

0.021 1 

ND 

0.01 79 

ND 

ND 

I 05 
99 
95 
95 
102 
% 
97 
95 
% 

(75%- 125%) 02/13/03 13:17 
(75%-125%) 
(75%- 125%) 
(75%- 125%) 
(75%- 125%) 
(75%- 125%) 
(75%- 125%) 
(7556-1258) 
(75%- 125%) 

02/13/03 13:05 

02/13/03 12:41 

(+/-O.oCn) BCDI 02/13/03 14~30 

105 (8096-12056) W13/03 14:20 

02/13/03 14:18 

89 (7546-1258) 02/13/03 1432 

W13/03 14:16 

(+/-25ooOO) ADF 02/14/03 13~59 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Workorder: 74742 

_ _ _ _ _ ~  - - ~  ________ __ 
!armname ___ 

Rapid Flow Analysis (Alpkern) 
Batch 233540 

QC1200380142 LCS 
Reactive Releasable Cyanide 

QC1200380141 MB 
Reactive Releasable Cyanide 
Semi-Vdatiles-CC/MS 
Batch 232895 

QC1200378584 Lcs 
1 ,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-TrichlorophenoI 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,pCresols 
0-Cresol 

**? -ribromophenol 
**; xobiphenyl 
* * 2-Fluorophenol 
**Nitrobenzene& 
**Phenol-d5 
* *pTerphenyl-d 14 

QC1200378580 MB 
1 ,4-Dichlorobenzene 
2,4,5-TrichlorophenoI 
2,4.6-TrichlorophenoI 
2,4Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,pCresols 
0-Cresol 

**2.4,6-Tri bromophenol 
**2-Huorobiphenyl 
**2-Fluorophenol 
**Nitrobenzene-d5 
**Phenold5 
**pTerphenyl-d14 

QC1200378581 74742005 MS 
1,4-Dichlorobenzene 
2,4,5-Tric hlorophenol 
2,4,6-TrichlorophenoI 

QC Summary 
Page 3 of 11 

~ -- 
Units RPD% -RJ-C% Range A @ s t  Date Time- NOM Sample Qual 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

50.0 
100 

50.0 
100 

50.0 

100 
50.0 
100 

50.0 
100 

50.0 

500 
500 
500 

J 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

ND 
ND 
ND 

96800 

ND 

71.7 
70.6 
69.8 
82.9 
79.1 
67.5 
68.1 
87.9 
72.9 
52.9 
57.9 
66.9 
73.0 
35.5 
50.3 
41.2 
34.7 
33.3 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

67.1 
35.0 
46.2 
38.0 
31.8 
32.3 

374 
402 
397 

10 (l%b-29%) 02/14/03 1354 

02/14/03 13:47 

72 
71 
70 
83 
79 
68 
68 
88 
73 
53 
58 
67 
73 
71 
50 
82 
35 
67 

(48%-100%) CAK 02/13/03 1 1 ~ 4 4  
(53%- 101 5%) 
(48%-98%) 

(50%-107%) 
(64%- I 12%) 
(50%- 107%) 
(44%- 100%) 
(5795-10696) 
(32%- 107%) 
(22%-66%) 
(37%-80%) 

(488-10096) 
(28%- 126%) 
(32%- 109%) 
(13%-73%) 

(33%- 107%) 
( 14%-66%) 

(36%-130%) 

02/13/03 11:23 

67 (28%- 126%) 
70 (32%-109%) 
46 (13%-73%) 
76 (3346-1078) 
32 (14%-66%) 
65 (36%-13096) 

75 (36%-10046) 
80 (29%-131%) 
79 (4096-113%) 

02/13/03 13:07 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1 178 www.gel.com 
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Workorder: 74742 
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Plrmname--- ~ 

Semi-Volatiles-GClhiS 
Batch 232895 

2.4-Dinitrotoluene 
Hexachlorobenzene 
Hexac hlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,gCresols 
o-Cresol 

**2,4,6-Tribromophenol 
**2-Fluorobiphenyl 
* *2-Fluorophenol 
* * Nitrobenzene-d5 
**Phenol-d5 
**pTerphenyl-d14 

QC1200378583 74742005 MSD 
1 ,&Dichlorobenzene 
2,4,5-TrichlorophenoI 
2.4.6-Trichlorophenol 

. Achlorobenzene 
Hexachlorobu tadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,pCresols 
o-Cresol 

initrotoluene 

**2,4,6-Tribromophenol 
**2-Fluorobiphenyl 
**2-Ruorophenol 
* *NitrobenzenedS 
**Fhenol-d5 
* *pTerphenyl-d 14 

QC1200377752 TB 
1 ,CDichlorobenzene 
2,4,5-TrichlorophenoI 
2,4,6-TrichlorophenoI 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,p-Cresols 
o-Cresol 

**2.4.6-Tribromophenol 

QC Summary 

500 
500 
500 
500 
500 
500 
500 
500 
500 
500 
250 
500  
250 
500  
250 

500 
500 
500 
500 
500 
500 
500  
500 
500 
500 
500 
500 
500 
250 
500 
250 
500 
250 

500 

U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
325 
183 
229 
201 
159 
210 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
325 
183 
229 
20 1 
159 
210 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Page 4 of 11 
. 

Qc Units RPDZ RECZ Range-A-~~sL Date Time 

464 
382 
342 
340 
473 
367 
208 
305 
345 
413 
195 
258 
22 1 
181 
190 

373 
415 
399 
440 
3 86 
343 
345 
459 
263 
246 
334 
379 
3% 
185 
277 
218 
203 
213 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
299 

93 
76 
68 
68 
95 
73 
42 
61 
69 
83 
78 
52 
88 
36 
76 

0 75 
3 83 
1 80 
5 88 
1 77 
0 69 
2 69 
3 92 

33' 53 
17 49 
9 67 
9 76 

79 
74 
55 
87 
41 
85 

(45%- 1 15%) 
(52%- 120%) 
(34%- 122%) 
(33%-104%) 
(46%- 1 14%) 
(27%- 136%) 
( 1796-828) 
( 17%-94%) 
(40%-97%) 

(28%- 126%) 
(32%-109%) 
(13%-73%) 

(3376-10776) 
( 1496-668) 

(36%- 130%) 

(096-189b) 02/13/03 13:28 

(096-2376) 
(096-24%) 
(096-1296) 
(096-15%) 
(096-19%) 
(0%-20%) 
(0%-24%) 
(09642%) 
(W-4W) 
(0%-38%) 

(28%- 126%) 
(32%- 109%) 
(13%-73%) 

(3396-1078) 
(14%-66%) 

(36%- 130%) 

(096-38%) 

02/13/03 1041 

60 (28%-126%) 
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P a r m n a m e ~ ~ ~  
Semi-Volatile-GCM 
Batch 232895 

**2-Fluorobiphenyl 
* * 2-Fluorophenol 
**Nitrobenzene-d5 
* *Phenol-d5 
**pTerphenyl-d14 

QC1200377923 TB 
1 ,4-Dichlorobenzene 
2,4,5-Trichloropheno1 
2.4,6-Trichloropheno1 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,p-Cresols 
0-Cresol 

**2 A 6-Tribromophenol 
** irobiphenyl 
**i - ..~orophenol 
* * Nitrobenzene-d5 
**Phenold5 
* *pTerphenyl-d 14 

Semi-Volatiles-HERB 
Batch 232909 

QC1200378605 LCS 
2.4S-P 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC1200378601 MB 

2,4,5-TP 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC1200378603 74742001 MS 

2.4.5-TP 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC1200378604 74742001 MSD 

2,4,5-TP 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC1200377752 TB 

2 .4S-P 
2,4-D 

**2,4-Dichlorophenylacetic acid 
Semi-Vdatiles-Pesticide & PCB 
Batch 232919 

QC Summary 
Page 5 of 11 

__  -~ - - - - - - __ ~ - ~ __ . 

NOM Sample Qual QC Units RPDSb REC% Range Aolst Date Time 

250 
500 
250 
500 
250 

500  
250 
500 
250 
500 
250 

0.0019 
0.0019 
0.0095 

0.0095 

0.380 
0.380 

1.90 

0.380 
0.380 

I .90 

1.90 

U ND 
U ND 

1.87 

U ND 
U ND 

1.87 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 
J 

U 
U 

J 

J 

U 
U 

157 
184 
160 
124 
I37 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
310 
144 
193 
154 
133 
146 

0.001 8 1 
0.001 84 
0.00826 

ND 
ND 

0.00873 

0.380 
0.390 

1.72 

0.383 
0.394 

1.74 

ND 
ND 
1.77 

63 (3246-1098) 
37 (134-7396) 
64 (33%-107%) 
25 (148-665) 
55 (36%-130%) 

02/13/03 11:02 

62 (28%-126%) 
58 (3246-10996) 
39 (13%-73%) 
62 (33%-107%) 
27 (148-6695) 
59 (36%-130%) 

95 (54%-135%) SASl W14/03 16~56 
97 (6196-1328) 
87 (45%-140%) 

02/14/03 16:28 

92 (4596-1408) 

100 (53%-134%) 02/14/03 17:23 
103 (56%-140%) 
91 (455-14076) 

1 101 (0%-30%) 02/14/03 1751 
1 104 (0%-29%) 

92 (45%-140%) 

02/14/03 1600 

93 (45%-140%) 
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Workorder: 74742 

Pamame ~ ._____.~ 

Semi-Vdatiles-Pesticide & PCB 
Batch 232919 

QCl200378628 LCS 
Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

**4cmx 
* *Decachlorobipheny 1 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200378629 LCS 

**4cmx 
**- :hlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

~1200378630 LCS 

**4cmx 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200378618 MB 

**4cmx 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200378622 74742005 MS 

QC Summary 
Page 6d 11 

- ~~ 

NOM Sam& -*a1 Units RPD96 REC-% Ranxe Anlst  Date k- 

0.005 
0.005 
0.005 
0.050 

0.005 
0.010 
0.010 

0.100 

0.010 
0.010 

0.100 

0.010 
0.010 

0.010 
0.010 

0.005 
0.005 
0.005 
0.050 

0.005 

U ND U 
U ND 
U ND J 
U N D J  
U N D J  
U N D U  
U N D J  

ND 
0.00539 
0.00493 
0.00502 
0.0581 

ND 
0.00538 
0.0101 

0.00903 

ND 
ND 
ND 
ND 
ND 

0.100 
ND 

0.0 104 
0.00912 

0.1 10 
ND 
ND 
ND 
ND 
ND 
ND 

0.0105 
0.00917 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.00994 
0.00939 

ND 
0.00495 
0.00428 
0.00427 
0.0554 
ND 

0.00516 

108 
99 

100 
116 

108 
101 
90 

100 

104 
91 

110 

105 
92 

99 
94 

99 
86 
85 

111 

103 

(70%-130%) MM 02/13/03 17~15 
(50%-141%) 
(56%-136%) 
(39%-143%) 
(43%- 148%) 
(39%- 134%) 
(37%- 135%) 

(2196-1228) 

(70%- 130%) W13/03 17:23 

(34%-116%) 

(50%- 141%) 
(568-13696) 
(398-14353 
(43%-148%) 
(39%-134%) 
(37%- 135%) 
(34%- 11 6%) 
(21%- 122%) 

(70%- 130%) 02/13/03 17:31 
(50%- 141%) 
(56%-136%) 
(39%-143%) 
(43%-148%) 
(39%- 134%) 
(37%-135%) 
(34%-116%) 
(2 1%- 122%) 

W13/03 1707 

(34%- 1 16%) 
(21%- 122%) 

(70%-130%) 02/13/03 18:28 
(378-1448) 
(39%- 139%) 
(45%- 13 1%) 
(43%-149%) 
(29%- 136%) 
(35%- 135%) 
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Parmname NOM Sample Qual 
Semi-Vdatiles-Pesticide & PCB 
Batch 232919 

**4cmx 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200378623 74742005 MS 

**4cmx 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
r la-BHC (Lindane) 

QC1200378624 74742005 MS 

** 
* * Decachlorobiphen y l 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200378625 74742005 MSD 

**4cmx 
**Lkcachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200378626 74742005 MSD 

**4cmx 
* * Decachlorobipheny 1 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 

QC1200378627 74742005 MSD 

0.010 
0.010 

0.100 

0.01 0 
0.010 

0.100 

0.010 
0.010 

0.005 
0.005 
0.005 
0.050 

0.005 
0.010 
0.010 

0.100 

0.010 
0.010 

0.100 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

0.00765 
0.00827 

N D U  
N D U  
N D U  
N D U  
N D U  
ND 
N D U  

0.00765 
0.00827 

ND 
N D U  
N D U  
N D U  
N D U  
N D U  
N D U  

0.00765 
0.00827 

N D U  
ND 
N D J  
N D J  
N D J  
N D U  
N D J  

0.00765 
0.00827 

ND U 
N D U  
N D U  
N D U  
N D U  
ND 
N D U  

0.00765 
0.00827 

ND 
N D U  
N D U  
N D U  
N D U  

-qC Units R P D I  

0.00844 
0.00908 

ND 
ND 
ND 
ND 
ND 

0.085 
ND 

0.00848 
0.00819 

0.100 
ND 
ND 
ND 
ND 
ND 
ND 

0.0087 
0.00835 

ND 
0.00456 
0.00399 
0.00397 

0.050 
ND 

0.00449 
0.00794 
0.00802 

ND 
ND 
ND 
ND 
ND 

0.095 
ND 

0.00838 
0.0083 

0.100 
ND 
ND 
ND 
ND 

8 
7 
7 

10 

14 

11 

0 

Page 7 d  11 
~ ~~~ ~ 

&CS Range Anlst Date Tim; 

84 (34%-116%) 
91 (21%-122%) 

(70%-130%) 
(37%-144%) 
(39%-139%) 
(45%- 131%) 
(43%- 149%) 

85 (29%-136%) 
(35%-135%) 

85 (34%- 116%) 
82 (21%-122%) 

100 (70%-130%) 
(37%- 144%) 
(39%-139%) 
(45%-131%) 
(43%-149%) 
(29%-136%) 
(35%-135%) 

87 (34%-116%) 
84 (21%-122%) 

(0%-32%) 
91 (0%-31%) 
80 (096-24%) 
80 (0%-23%) 

100 (0%-26%) 
(0%-24%) 

90 (0%-27%) 
79 (34%-I 16%) 
80 (21%-122%) 

(05632%) 
(0%-3 1 %) 
(0%-24%) 
(0%-23%) 
(0%-26%) 

95 (0%-24%) 
(0%-27%) 

84 (34%-116%) 
83 (21%-122%) 

100 (0%-32%) 
(0%-3 1 %) 
(W-24%) 
(0%-23%) 
(0%-26%) 

02/13/03 18:37 

02/13/03 18:45 

02/13/03 1853 

W13/03 19:Ol 

02/13/03 19:09 
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Semi-Vdatiles-Pesticide & PCB 
Batch 232919 

Toxaphene 
gamma-BHC (Lindane) 
**&m 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 

Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QCl200377752 TB 

Heptachlor 

**4cmx 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
' %xychlor 
. 2hene 
g&a-BHC (Lindane) 

QC1200377923 TB 

**km 
**Decachlorobiphenyl 

Titration Analysis 
Batch 233538 

QC1200380139 74742001 
Reactive Releasable Sulfide 

QC1200380140 LCS 
Reactive Releasable Sulfide 

QC1200380138 MB 
Reactive Releasable Sulfide 
Vdatild;C/MS 
Batch 23283 I 

QC1200378415 LCS 
1.1 -Dichloroethylene 
1,2-Dichloroethane 
1 ,4-Dichlorobenzene 
2-Bumone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromofluorobenzene 
**r.'--omofluoromethane 

DUP 

0.010 
0.01 0 

U N D U  
U m u  

0.00765 
0.00827 

0.010 
0.010 

0.010 
0.010 

570 

0.050 
0.050 
0.050 
0.250 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
50.0 
50.0 

J 74.7 J 

J 

U 

. ... 

- _-oc-._ 

ND 
ND 

0.00857 
0.00834 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.00986 
0.00925 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.00994 
0.00873 

74.7 

170 

ND 

0.0543 
0.0521 
0.0546 
0.283 

0.0549 
0.0613 
0.0547 
0.05% 
0.0551 
0.0584 
0.0491 

49.4 
56.5 

- 

LLC 

Units RPDZ 

Page 8of 11 
~~ 

_ _  REC% - Range Anlst Date Time 

(09624%) 
(0%-27%) 

86 (3446-1168) 
83 (21%-122%) 

(w13/03 1650 

99 (34%-116%) 
93 (21%-122%) 

W13/03 1659 

99 (3446-116'3) 
87 (21%-122%) 

(+I-500) BEE? 02/17/03 07:06 

30 (23%-117%) 

109 
104 
109 
113 
110 
123 
109 
119 
110 
117 
98 
99 

113 

(72%-134%) JEB W11/03 09:51 
(68%- 121 5%) 
(72%- 129%) 
(58%-138%) 
(76%-I 19%) 
(74%- 134%) 
(78%- 120%) 
(7%- 120%) 
(72%-135%) 
(75%- 125%) 
(62%- 135%) 
(57%-140%) 
(56%- 137%) 
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Parmname-_-- ~~ 

VolatiloCC/MS 
Batch 232831 

**Toluened8 
QC1200378409 MB 

I , I  -Dichlorwthylene 
1.2-Dichlorwthane 
1 ,4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

* * Bromofluorobenzene 
**Ihbromofluoromethane 
**Toluened8 

QC1200378519 74742001 PS 
1,l -Dichloroethylene 
1,2-Dichlorwthane 

;chlorobenzene 
. alone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

* * Bromofluorobenzene 
**Dibromofluoromethane 
**Toluene-d8 

QC1200376274 TB 
1 ,I -Dichloroethylene 
1,2-Dichloroethane 
1.4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromoff uorobenzene 
* * Dibromofluoromethane 
**Toluene-d8 

QC1200376498 TB 
1.1 -Dichloroehy lene 

QC Summary 
Page 9 of 11 

_ _ _ _ _ _ ~  ~ 

NOM sampie QU~I Units RPDZ Range -An& Date Time Qc 

50.0 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 

50.5 
55.7 
52.3 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

51.0 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

50.6 
56.4 
52.0 

42.0 
44.6 
50.7 
193 

50.9 
46.0 
51.0 
52.8 
47.0 
49.7 
36.5 
47.4 
55.3 
50.4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

49.2 
54.6 
51.2 

ND 

102 

101 
113 
104 

84 
89 

I01 
77 

1 02 
92 

I 02 
106 
94 
99 
73 
95 

111 
101 

98 
109 
I 02 

(54%- 14 1%) 

(57%- 140%) 
(56%-137%) 
(54%- 141%) 

(59%-13 I %) 
(63%- 120%) 
(63%- 12 1%) 
(50%-140%) 
(70%-115%) 
(63%-130%) 
(70%-117%) 
(74%- I 15%) 
(57%- 13 1%) 
(64%- 125%) 
(49%- 129%) 
(57%-140%) 
(56%- 137%) 
(54%- 141%) 

(57%- 140%) 
(56%-137%) 
(54%- 141 %) 

02/11/03 1 1 5 4  

02/12/03 01:20 

02/11/03 1523  

02/11/03 16:18 
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Page 1 O o f  11 

1,2-Dichloroethane 
1,4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromofluorobenzene 
**Dibromofluoromethane 
* *Toluened8 

QC1200376851 TB 
1.1 -Dichloroethylene 
1,2-Dichloroethane 
1,4-Dichlorobenzene 
2-Butanone 
Benzene 
r n tetrachloride 
\ Jbenzene 

Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromofluorobenzene 
**Dibromofluoromethane 
**Toluened8 

Chioroform 

QClMo377757 TB 
1.1 -Dichloroethylene 
1,2-Dichloroethane 
1,4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromofluorobenzene 
* * Dibromofluoromethane 
**Toluene-d8 

Wet Chemistry General 
Batch 234088 

QC1200381308 74742001 
Paint Filter 

DUP 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

PASS 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

49.8 
54.4 
51.4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

50.0 
55.7 
51.9 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

50.4 
54.4 
51.5 

PASS NIA 

100 
109 
103 

100 
111 
104 

101 
109 
I03 

(57%-140%) 
(56%- 137%) 
(54%- 14 1%) 

(57%- 140%) 
(56%-137%) 
(54%- 141 %) 

(57%-140%) 
(56%- 137%) 
(54%- 14 1 %) 

02/11/03 16% 

W11103 17:14 

B E E  02/17/03 07:16 
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p-=- NOM S e p l e  Qual QC ~ Units RPD% R E C I  R a x e  A&& Date Time 
~~ _. ~ 

Notes: 
The Qualifiers in this report are defined as follows: 

Actual result is less than amount reported 

Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 
Flag for results below the MDC or a flag for low tracer recovery. 
Concentration exceeds instrument calibration range 

< 
> 
B 
ED 
E 

H Holding time exceeded 
J 

P 
U 

U1 
X 
Y 

lndicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

The response between the confirmation column and the primary column is H W D  
Indicates the compound was analyzed for but not detected above the detection limit 

Uncertain identification for gamma spectroscopy. 
Labspecific qualifier - must be fully described in case narrative and data summary package 

QC Samples were not spiked with this compound. 

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more. 
7h, Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than 

ve times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of 4- 
.. 
For PS, PSD, and S D L T  results, the values listed are the measured amounts, not final concentrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 

RL is used to evaluate the DUP result. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
cI a Member of THE GEL GROUP, INC. 

Meeting Today's Needs with a Vision for Tomorrow 
- 

QC Summary 
Client : IEM, Inc. 

302 Westfield Road 
Knoxville, Tennessee 

Contact: Alan Duff 

Workorder: 75109 

Rewrt Dale: March 24,2003 
Page 1 of 8 

Parmname NOM Sample Qual QC Units RPD% REC% 
Rad Gamma Spec 
Batch 234635 

QCl200381529 75109001 DUP 
Actinium-228 

Americium-24 I 

Antimony- I24 

Antimony-125 

Barium- 133 

Barium- 140 

Beryllium-7 

I h-212 

Bismuth-214 

Cerium- I39 

Cerium- 131 

Cerium- I44 

Cesium- I31 

Cesium- I36 

Cesium- I37 

Chromium5 I 

Cobalt-56 

Cobalt-57 

Cobalt-58 

Cobalt-60 

Europium- I 52  

U 

U U I  

U 

U 

U 

U 

U 

0.201 U U I  
+/-0.0862 

0.0211 u 
+/-0.0 I77 

0.0191 U 
+/-0.0169 
-0.00893 U 
+/-0.03 I S  

0.0108 U 
+/-0.0164 

0.0221 u 
+/-0.2 I O  
-0.0228 U 
+/-0. I38 

0.158 U 
+/ 0. I45 

0.25 1 
+/-0.065 I 
-000859 U 

+/-O.Ol 17 
0.00 UUI 

+/-0.0941 
-00425 U 

+/-0.0655 
-0.01 12 u 

+ m o l 4 4  
-00774 U 

+/-0.0848 
0.120 . 

+/-0.03 I3 
0.00795 U 

+/-0 154 
-0.00.109 L' 
+/-0.Ol74 

0.0356 UUI 
+I-0.0 I85 

-0.0035 U 
+/-0.0 I66 

000601 u 
+/-0.015? 

000219 U 
+I-0 0 3 P  
-0.00876 U 

0.00 
+1-0.175 

0.01 1s 
+/-0.0275 

0.01 8 
+I-0.0352 
0.000392 

+/-OB496 
0.01 5 

+/-0.020 
0.141 

+/-0.399 
-0.08.52 

+/-0.218 
0.224 

+/-0.173 
0.229 

+/-0.0977 
-0.0078 

+/-0.0177 
0.00 

+/-0.124 
-0.106 

+/-0. I I3 
-0.00465 

+/-0.0291 
0.01 55 

+I-0. I8 I 
0.101 

+/-0.0342 
-0.0565 
+/-0.288 
-0.009 I 

+/-0.0301 
0.00 

+/-0.0322 
0.00377 

+/-0.0287 
0.00765 

+/-0.024 1 
-0.0297 

+/-0.05 1 I 
-0.0656 

pCi/g 

pCi/g 

pCilg 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCi/g 

pCilg 

pCiIg 

pCi/g 

pCilg 

pCilg 

pCi/g 

pCi/g 

pCi/g 

pCilg 

pCi/g 

15 " 

71 A 

6 "  

N/A A 

33 

146 A 

N/A " 

35 " 

9 "  

N/A " 

1 1  " 

NtA " 

N/A A 

N/A " 

16 A 

N/A A 

NIA A 

36 

N/A 

I O  " 

N/A A 

N/A A 

Range Anlsl Date Time 

(+/-0.800) CRB 03/10/03 17:40 

(+/-0.200) 

(+LO.  100) 

(+I-0.200) 

(+/-0.100) 

(+1-0.500) 

(+/-0.700) 

(+1-0.500) 

(+/-0.2oo) 

(+/-0.050) 

(+LO. 100) 

(+/-0.500) 

(+/-0.100) 

(+/-0.3OO) 

( 4 0 .  100) 

(+/-0.6W) 

(+I-0. loo) 

(+/-0.050) 

(+/-0.100) 

(+/-0.100) 

(+/-0.200) 

(+/-0..500) 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 2 Meeting Today's Needs wrrh a Vision for Tomorrow 

U 
r 

Workorder: 75109 

Parmname 
Rad Gamma Spec 
Batch 33467-5 

Europium- I55 

Iridium- 192 

Iron-59 

L e d 2 1 0  

Lead-2 12 

Lead-2 I4 

Manganese- 54 

Mercury-203 

Niobium-94 

Niobium-95 

Potassium-40 

Promethium- 14.4 

Promethium- I46 

Radium-226 

Radium-228 

Ruthenium- 106 

Silver- I I Om 

Sodiuin-22 

Thn I I iu in- 308 

'I'horiuin-370 

Thoriuiii-374 

NOM 

UUI  

U 

U 

U 

U 

OC Summary 

Sample Qual 

+1-0.0416 

+/-0.0628 
0.00 UUI 

-0.003 UUl  
+1-0.0136 
-0.0066 I 
+I-0.0393 

0.790 
+/-0.408 

0.23 I 
+/-0.044 

0.301 
+1-0.0613 

0.0058 I 
+I-0.0 149 

O.OOO6 
+I-0.0 I83 

-0 325 
+!-0.5 12 

-0.003 I5 
+/-0.0575 
-0.00479 

+l-O.Ol I6 
0.0 I49 

+I-0 0245 
2.09 

+I-0 37s 
-0.00274 

+/-0.0127 
0.00302 

+/-O.OI 52 
0.25 I 

+/-0.065 I 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.201 UUl  
+I-0.0862 

-0.0475 U 
+I-0 122 

0.0153 u 
+/-0.0113 
-0.00318 u 
+/-0.015 

0.04S6 
+/-0.03 I5 

0 751 
+/-0.065 1 

ti-0 533 
I 35 u 

Qc 

+1-0.0626 
0.00 

+I-0.0988 
0.00 

+I-0.0325 
0.0555 

+/-0.07 19 
0.799 

+I-0.692 
0.227 

+I-0.057 1 
0.312 

+/-0.08 I4 
-0.00628 
+I-0.02 14 
-0.00s 13 
+I-0.0235 
-0.0073 I 

+/-1.11 
-0.0395 

+I-0.0992 
0.0158 

+I-0.0224 
0.01 82 

I .68 
+I-0.57 1 
0.00808 

+I-0,0202 
-0.00644 
+1-0.0254 

0.229 
+/-0.0977 

0.00 
+/-O.I75 

0.082 I 
+/-0. I78 

0.01 55 
+I-0.0275 

-0.0236 
+I-0.0226 

0.0805 
+I-0.0373 

0.229 
+I-0.0977 

0.684 
+/-0.585 

+/-0.0399 

Units 

pCilg 

pCi/g 

pc i k  

PCJk 

pcik 

pCilg 

pCilg 

pc11g 

p c i l p  

pCilg 

pc11g 

pci/,- 

pcilg 

pCilg 

pCi/g 

pCilg 

pCilg 

pci/g 

pCile 

pc11g 

pc11g 

pcik 

pCilg 

Page 2of 8 

RPD% REC% Range Anis1 Date Time 

36 

NIA 

NIA 

I n  

2 A  

3 "  

NIA 

NIA 

N/A " 

NIA 

N/A A 

20 

22 A 

NIA 

NIA 

9 

I5 

NIA " 

I "  

NIA 

49 

9 "  

66 " 

(+/-O.Soo) 

(+/-0. 100) 

(+I-0.300) 

(+/-4.00) 

(+/-0.100) 

(+I-0. 100) 

(+/-0.100) 

(+/-0. 100) 

(+/-1OOo) 

(+1-2.00) 

(+/- 1 .00) 

(+I-0.050) 

(+I- 1 .00) 

(+1-0.080) 

(+I- I .00) 

(+/-0.500) 

(+I-0.800) 

(+/-0.080) 

(+/-0.080) 

(+1-0.080) 

(+I- I .00) 

(+/-2.00) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Tday’s Needs with a Vision for Tomorrow - 

QC Summary 
Workorder: 75109 

Parmname 
Rad Gamma Spec 
Batch 234625 

Tin- I I3 

Uranium-235 

Uranium-238 

Yttrium-88 

Zinc-65 

Zirconium-95 

QCl200382530 LCS 
Actinium-225 

Americium-24 I 

Antimony- I24 

‘ m y -  125 

Barium- 133 

Barium- 140 

Beryllium-7 

Bismuth-212 

Bismuth-2 1-1 

Ceriuin- 139 

Cerium- I 4  I 

Cerium I44 

Cesium- I34 

Cesium- 136 

Cesium- 137 

Chromium-i I 

~ ‘ ~ b a  II - 56 

Cnhn11-57 

L 

NOM Sample Qual QC 

U 0.0133 
+1-0.0155 

I .43 
+I-0.3 IS 

1.35 
+I-0.523 

U 0.00481 
+1-0.0138 

U 0.0303 
+I-0.0308 

u 0.00199 
+1-0.0306 

44 I 

U -0.0127 
+I-0.0254 

I .48 
+I-0.357 

0.684 
+1-0.5 8 5 

U 0.0201 
+I-0.0183 

U 0.0152 
+I-0.0439 

U 0.0142 
+I-0.0527 

U 0.201 
+I-6.87 

I270 
+I- I34 

4.500E+ IO 
kl-2.520E+12 

U 4.73 
+I- IO. 3 

U 0.165 
+I- I .  14 

U -1.000E+41 
t/-4.320E+4 I 

U -5.060E+I4 
11- I .040E+ I5 

U -29.4 
+I-57.6 

U 1.25 
+I- I .2 I 

u -20200 
bl- I .220E+05 

U -1.3SOE+23 
k I -  1.6208+23 

U -836 
+I- I220 

U -4.24 
+I- 5 .78 

U -1.000E+41 
tl-4.150E+42 

1-19 
+I-48.9 

U -2.300E+27 

4.5208+08 
tl-3.86OE+09 

403 

~1-1.310E+25 

Units RPD% RET% 

pCilg NIA 

pCilg 3 * 

pCi/g 66 A 

pCi/g 123 A 

pCiIg 67 

pCiIg 151 A 

Page 301 8 

Range Anlsl Date Time 

(+I-0. loo) 

(+I-0. Soo) 

(+I- 1 .oo) 

( +I-0. loo) 

(+1-0.300) 

(+1-0.200) 

03/07/03 1253 

PO. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

r 

- *o 
44 TOR\+ ' 

QC Summary 
Workorder: 75109 

P a m a m e  
Rad Canirna Spec 
Batch 1 3 4 6 3  

Cobalt-58 

CobalI-60 

Europium- 152 

Europium- I54 

Europium- 155 

Iridium- 192 

Iron-59 

Lead-2 I O  

LP-.i-2 I2 

L. --,?I4 

Manganese-34 

Mercury203 

Neodymium- 147 

Ncptuniuni-239 

Niobium-93 

Niobium-95 

Potassium-40 

Promethium- 144 

Promethium- 146 

Radium-226 

Rzidiu m-22 8 

Ruthenium- 106 

Silver- I lbn 

NOM Sample Qual QC 

+I-256 
1.14OE+IO 

682 
+1-48.2 

U -0.22 
+I-2.26 

U 0.322 
+I-2.28 

U 0.284 

~1-3.8208+10 

+I-3.79 
U -8.200E+09 

11-9.4 I OE+09 
U -3.920E+16 

F/- I .880E+ 17 
15400 

+I-2680 
U 4.25 

U 0.391 
+I- 1.16 

21.4 

7.320E+15 
~1-1.070E+16 

U -1.000E+4l 
14-2. I30E+42 

U 0.200 
+I-2.38 

U -0.462 
+I-0.56 I 

U -1.460E+20 
1/-3.220E+21 

U 0.52 I 
+I-2.47 

U -39 
+I-7 I .8 

U 2.38 
+I-2.63 

U 1.28 
+I- I .2 I 

U 0.20 I 
+I-6.87 

U IM 
+I-669 

3 170 
+/- 1060 

+I-9.36 

+I- 188 

Page 1of 8 

Units RPD% REC% Range Anlst Date Time 
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Workorder: 75109 

P a m a m e  
Rad Gamma Spec 
Batch 13461.5 

Sodium-22 

Thallium-208 

Thorium-230 

Thorium-234 

Tin- I I3 

Uranium-235 

Uranium-238 

Y ttrium-88 

Zinc -65 

Zirconium-95 

~ .;I200382518 MB 
Actinium-228 

Americium-21 1 

Antimony- 124 

Antimony-I25 

Barium- 133 

Barium-I40 

Bery Ilium-7 

Bismuth-212 

Bisrnurh-211 

Cerium- 139 

Cerium- I41 

Cerium- I44 

Ccmim- I34 

C'ekitim- I36 

GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

QC Summary 
Page 5 o f  8 

NOM Sample Qual QC Units RPD% REC% Range Anlst Date Time 

U 0.462 
+I-2.97 

U 0.402 
+I-7.87 

U 1.28 
+I- 1.20 

U 9.02 
+I- 1 1.2 

U -I.500E+06 
b/-3.060E+06 

U -0.735 
+I- 2.62 

U 9.02 
+I- I 1.2 

5.800E+05 
~1/-2.980E+06 

2640 
+I-2230 

4.300E+ I I 
t/-8.350E+I 1 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0673 
+I-0.0488 

-0.01 06 
+I-0.0367 

0.0022 1 
+I-0.0 I17 

0.013 
+/-0.0297 

0.00353 
+I-0.01 5 I 

0.0666 
+I-0.123 

0.109 
+I-0.1 15 

0.054 I 
+/-0.09 I6 

0.036 
+/-0.0362 
-0.00863 

+I-0.00939 
-0.01 2 

+I-0.02 I7 
0.0208 

+/-0.0601 
-0.0 I65 

+I-0.0127 
-0.0019S 

07/06/03 I9:54 

PO. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Workorder: 75109 

Parmname 
Rad Gamma Spec 
Batch 734675 

Cesium- I37 

Chromium-5 I 

Cobali-56 

Cobali-57 

Coball-58 

Cobalt-60 

Europium- 152 

Europium- 154 

Europium- 155 

I .  .m-192 

Iron-59 

Lead-2 10 

Lead-2 12 

Lead-? 14 

Manganese-54 

Mercury-203 

Neodymium- 147 

Neptunium-239 

Niobium-94 

Niobium-95 

Potassium-40 

Promethium- 144 

Promethium- 146 

GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

QC Summary 

NOM Sample Qual QC 

+1-0.0457 
U 0.00979 

+I-0.0 I02 
U 0.0266 

+I-0. I46 
U -0.00429 

+I-0.0 I63 
U 0.000663 

+I-0.00752 
U 0.00293 

+I-0.0132 
U 0.00097 

+I-0.0 13 I 
U 0.0 I54 

+I-0.03 I7 
U 0.0143 

+I-0.0365 
U -0.00301 

+I-0.0284 
U -0.0036 

+I-0.0114 
U -0.00414 

+I-0.03 13 
U 0.852 

+I- I .85 
UUI 0.00 

+I-0.0392 
U 0.0291 

+I-0.04 1s 
U -0.00434 

+/-0.0 I I2 
u 0.00665 

+1-0.0175 
U 0.0383 

+I-0.266 
U 0.00667 

+I-0.0557 
u 0.o0o50.1 

+I-0.0 Io6 
U 0.00533 

+/-0.0 I7 
0.212 

+I-0.2 I 7  
u 0.0087 

+/-0.012 
U 0.00131 

+/-0.0138 

Page 6of 8 

Units RPD% REC% Range Ankt Date Time 
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44 TOR\+' 

% GENERAL ENGINEERING LABORATORIES, LLC 
cI 

$ 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow I- 

7 ! - w 

QC Summary 

- 6b I' 
Workorder: 75109 

Parmname 
Rad Gamma Spec 
Batch 235625 

Radium-226 

Radium-228 

Ruthenium- 106 

Silver-I 1Om 

Sodium-22 

Thallium-208 

Thorium-230 

Thorium-234 

Tin- I I 3  

Llr-*-ium-23.i 

b-,um-238 

Yttrium-8S 

Zinc-65 

Zii-conium-95 

NOM 

Notes: 
The Qualifiers in this report are defined as  follows: 

< 

> 
B 

BD 

E 
H 

J 
P 

1J 
UI 

X 

Y 

- 

Sample Qual Qc: 

U 0.036 
+/-0.0362 

U 0.0673 

U -0.0235 
+I-0. I 14 

U 0.00074s 
+/-0.0134 

U 0.00523 
+/-0.013 I 

U 0.022 
+I-0.0 I45 

U 0.036 
+I-0.0362 

U 0.4 I4 
+I-0.329 

U 0.00668 
+I-0.0153 

U 0.0391 
+/-0.0622 

U 0.414 
+/-0.329 

u -0.01 I I 
+/-00146 

u -0.0203 
+I-0.0296 

U -0.0138 
+I-0.0237 

+/-0.0488 

Page 7of 8 

Units RPD% REC% Range Ankt Date Time 

Actual result i s  less than amount reported 

Actual result is greater than amount reported 

Analyte found in the sample as well as the associated blank. 

Flag for results belo\\ the MDC or a flag for low tracer recovery 

Concentration exceeds instrument calibration range 

Holding time exceeded 

Indicates an estimated \slue. The result was greater than the detection limit. hut less than the reporting limit. 

The response between the confirmation column and the primary column is >JO%D 

indicates the compound &as analyzed for but not detected above the detection limit 

Uncertain identification ioi Zainma spectroscopy. 

Lab-specific qualifier - must be fully described in case narrative and data summary package 

QC Samples \vert. not spiked uith this compound. 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

QC Summary 

.. 

Workorder: 75109 Page 8of 8 

Parmname NOM Sample Qual QC Units RPD% REC% Range Anlsl Date Time 

The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than 
five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +/- 

N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike cow. by a factor of 4 or more. 

the 
For PS, PSD, and SDlLT results, the values listed are the measured amounts. not final concentrations. 

RL is used to evaluate the DUP result. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 
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GENERAL ENGINEERING LABORATORIES, LLC 
\ a Member of THE GEL GROUP, INC. 

Meeting Today's Needs with a Vision for Tomorrow - -0 
Certificate of Analysis 44 TOR\+ ' 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

Parameter Qualifier 
~~ 

Rad Gamma Spec Analysis 
Gommmpec. Gamma, Solid 
Actinium-228 
Americium-'24 1 U 
Antimony-I24 U 
Antimony- 125 U 
Barium- 133 U 
Barium- I40 U 
' 'ium-7 
. rth-212 
B & ~ 1 t h - 2 1 4  UUI 
Cerium- 139 U 
Cerium-141 U 
Cerium- 144 U 
Cesium- I34 U 
Cesium- I36 W 
Cesium- 137 U 
Chromium-SI U 
Cobalt-56 U 
Coball-57 U 
Cobalt-58 U 
Cobalt-60 U 
Europium- I52 U 
Europium- I54 u 
Europium- I55 U 
Iridium- 192 U 
Irun-59 u 
Lead-2 I O  
Lead-? I2 
Lead-214 
Manganese-54 U 
Metcury-203 L1 
Neodymium- 147 u 
Neptunium-239 U 
Niobium-94 u 
Niobium-95 U 
Potassium-40 
Promethium- I43 U 
Promethium- 1.16 U 
R I$ I i tin. '2 S 

Result 

0.101 +/-0.0954 
ND +/-0.0127 
ND +/-0.0121 
ND +/-0.0307 
ND +/-0.0143 
ND +/-0.0496 

0.342 +1-0.169 
0.2 I I +/-0.204 

ND +/-0.0543 
ND +/-0,00772 
ND +/-0.0129 
ND +/-0.0471 
ND +/-0.0133 
ND +/-0.0214 
ND +/-0.0125 
ND +/-0.0944 
ND +/-0.0136 
ND +/-0.00565 
ND +/-0.0117 
ND +/-0.0133 
ND +/-0.0316 
ND +/-0.034 
ND +/-0.0239 
ND +/-0.00991 
ND +/-0.0236 

0.689 +/-0.273 
0.091 9 +/-0.0358 
0.0624 +/-0.0452 

ND +/-0.012 
ND +/-0.0108 
ND +/-0.101 

ND +/-0.0119 
ND +/-0.0133 

ND +/-0.0125 
ND +/-0.0137 

ND +/-0.0418 

0.726 +/-0.406 

0.101 +/-0.0954 

Report Date: March 25.2003 

Page I of 3 

Waste PilelRoofing Material Proiect: EM100100 
Client ID: IEMIOOI 76633001 

Misc Solid 
17-MAR-03 1 1  :30 
18-MAR-03 
client 

DL 

0.0741 
0.0192 

0.020 
0.0495 
0.0224 
0.0848 
0.155 
0.161 

0.0547 
0.01 27 
0.02 1 I 
0.0784 
0.01 87 
0.0357 
0.02 I 4  
0. 150 

0.022 I 
0.0095 I 

0.019 
0.02 I3 
0.0502 
0.0594 
0.0358 
0.0161 
0.041 I 
0. I79 
0.025 

0.035 1 
0.01 95 
0.01 75 
0. I69 

0.0689 
0.0197 

0.022 
0.208 

0.020s 
0.0229 
0.074 I 

RL 

0 800 
0 200 
0 loo 
0 200 
0 loo 
0 500 
0 7 0 0  
0 500 
0 200 
0 050 
0 100 
0 500 
0 loo 
0 300 
0 loo 
0 600 
0 loo 
0 050 
0 loo 
0 loo 
0 3-00 
0 500 
0 500 
0 loo 
0 300 
100 

0 loo 
0 loo 
0 loo 
0 100 
loo0 
2 0 0  
100 

0 050 
100 

0 080 
100 

o 500 

Units DF AnalystDate Time Batch Method 

PO. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
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I- 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Certificate of Analysis 

Report Date: March 25, 2003 

Page 2 of 3 

Waste PileRoofing Material Proiect: EMIOOIOO 
76633001 Client ID: IEMIOO1 

Parameter Qualifier Result DL RL units DF AnalystDate Time Batch Method 
~~ 

Rad Gamma Spec Analysis 
Gammasprc. Gamma, 
Ruthenium- 106 
Silver- I IOm 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin- I I3 
Uranium-235 
Uranium-238 

' 5  
i. ..nium-95 

Y**-;tim-88 

Solid 
U 
U 
U 
U 

UUI 
U 
U 

U U I  
U 
U 
U 

ND 
ND 
ND 
ND 

0.0647 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

The following Prep Methods were performed 
Method Description 

+LO. 102 
+I-0.0 I I 2 
+I-0.0121 
+I-0.027 5 
+I-0.0543 

+I-0.395 
+I-0.01 32 
+I-0.0571 

+I-0.0167 
+I-0.0265 

+I-0.395 

+I-0.0205 

0.169 
0.01 88 
0.02 I 1 
0.0297 
0.0384 
0.316 
0.020 
0.094 
0.3 16 

0.0249 
0.044 I 
0.0354 

0.800 
0.080 
0.080 
0.080 

I .OO 
2.00 

0.100 
0.500 

I .OO 
0 100 
0.300 
0.200 

Analyst Date Time Prep Batch 

Dry Soil Prep Dry Soil Prep RAD A-021 ,A-02 I B,A-026 A W B  031 19103 1356 240101 

The following Analytical Methods were performed 
Method Description 

I DOE EML HASL 300 

Analyst C o m - n t s  

Notes: 
The Qualifiers i n  this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
[TI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >4O%,D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure 

Flag for results below the MDC or a flag for low tracer recovery. 

PO. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

I Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analvsis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Dare: March 25, 2003 

Page 3 of 3 

Client Sample ID: Waste Pile/Roofing Material Proiect: IEMIOOiOO 
Sample ID: 7663300 I Client ID: IEMIOO! 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 
- _ _  

Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

- -0 
44 TOR@' 

QC Summary 
Client : IEM, Inc. 

302 W d i e l d  Road 
Knoxville, Tennessee 

Contact: Alan Duff 

Workorder: 76633 

Parmname 
Rad Gamma Spec 
Batch 240334 

QC1200396609 76687001 DUP 
Actinium-228 

Americium-24 I 

Antimony-124 

Antimony-125 

Barium- I33 

Barium- 140 

Beryllium-7 

th-2 I 2  

Bismuth-214 

Cerium- I39 

Cerium-I41 

Cerium- I44 

Cesium- I34 

Cesium- 136 

Cesium- 137 

Chromium-51 

Cobalt-56 

Cobalt-57 

Cobalt-58 

Cobalt-60 

Europium- 112 

NOM 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

Sample Qual 

I .66 
+I-0.4 15 
-0.0184 

4-0.0309 
0.0131 

+I-0.03 14 

+I-0.0759 
0.000907 

0.1 18 
+/-0.259 

0.01 19 
+I-0.265 

0.397 

-0.0048 I 

+I-0.03 18 

+I-0.490 
1.15 UUI 

+I-0.247 
-0.00338 
+I-0.0189 

-0.0502 
+I-0.037 
-0.0399 
+I-0. I I9 
-0.0179 

+I-0.03 13 
0.0701 

+I-0.0884 
0.642 

0. I56 
+I-0.240 

0.0151 
+I-0.0362 

0.012 
+I-0.0142 

0.01 16 
+I-0.0354 

0.0 I52 
+/-0.0395 
0.0-109 

+/-0.0693 
-0.05s2 

+I-0. I 16 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

QC 

1.51 
+I-0.340 

-0.126 
+I-O.I 50 
-0.07 I7 

+I-0.0274 
0.0224 

+I-0.0562 
-0.0036 

+I-0.0293 
-0.0439 

+I-0.148 
-0.044 I 
+1-0.182 

0.874 
+I-0.3 12 

0.00 
+I-0.164 

0.01 16 
+I-0.0195 

0.0 I02 
+l-O.OS I9 

-0.0263 
+/-0. I2 I 
-0.0 I I5 

+I-0.0246 
-0.01 17 

+I-0.0626 
0.582 

+I-0. I O  I 
-0.103 

+I-0.209 
0.00728 

+I-0.0244 
-0.01 54 

+/-0.0155 
-0.0 193 

+I-0.0226 
0.01 2 I 

+I-0.0246 
-0.0247 

+/-0.0576 
-0.00668 

Reoort Date: March 25,2003 
Page 1 of 8 

Unils RPD% REV% 

IO 

NIA 

NIA 

NIA 

NIA A 

NIA 

NIA 

75 

23* 

NIA 

N1.4 A 

NIA A 

NIA 

NIA 

I O  

N/A 

70 

NIA A 

NIA A 

23 A 

NIA 

NIA A 

Range Anlst Date T m  

(+/-0.800) CRB 03/23/03 11:48 

tl-0.200) 

tl-0. 100) 

t/-0.200) 

4 0 .  100) 

t/-0.500) 

tl-0.700) 

(+1-0 5 0 0 )  

( + / - O  200j 

( + / - O  050) 

tl-0 loo) 

t/-0.100) 

t/ 0. 100) 

( + I  -0.600) 

(+ / -O .  loo) 

(+/-0.050) 

(+1-0.100) 

(+/-O.  100) 

I +/-0.200) 

I +1-0.500) 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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Workorder: 76633 

Parmname 
Rad Gamma Spec 
Batch 240334 

Europium- 1 55 

Iridium- 192 

Iron-59 

Lead-2 I O  

Lead-2 12 

Lead-2 14 

Manganese54 

Mercury-203 

Npn4vmium- 147 

h,.dnium-239 

Niobium-94 

Niobium-95 

Potassium-40 

Promethium- I 4 4  

Promethium- 146 

Radium-228 

Ruthenium- 106 

Silver-I 10m 

Sodium-22 

Thallium-208 

Thorium-230 

Thorium-234 

Tin- I I3 

GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today’s Needs with a Vision for Tomorrow 

QC Summary 

NOM Sample Qual QC 

UUI 

U 

U 

UUI 

UUI 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

+1-0.109 

+I-0.085 I 
0.00 UUI 

-0.0129 U 
+I-0.0227 

+I-0.0822 

+I-0.640 
1.39 

+I-0.207 
1.10 

+I-O.187 
0.00 u 

+I-0.047 1 
0.00 UUI 

+/-0.0404 
-0.037 U 

+I-0.398 
-0.0326 U 
+1-0.1 OS 
0.00476 U 

+I-0.0305 
0.0233 UUI 

+1-0.0457 
22.5 

+I-2.49 

+I-0.0309 

+I-0.0345 
I .66 

-0.0934 U 

0.470 U 

-0.0229 U 

0.00575 U 

+/-0.4 I5 
-0.109 u 

0.0226 UUI 

-0.0209 u 

+/-0.266 

+/-0.0332 

+/-0.0387 
0.434 

+LO. 101 
1.15 

+/-0.247 
0.846 

+/-0.7 37 
0.00779 U 

+/-0.0334 

+I-0.0742 
0.00 

+/-0.0958 
0.00408 

+I-0.020 
-0.0256 

+I-0.0526 
0.652 

+I-7. I3 
1 .M 

+I-0. I67 
1.13 

0.00557 
+I-0.0233 

0.00 
+I-0.0275, 

0.169 
+I-0.272 

0.0394 
+I-0. I I8 
0.00166 

+1-0.0209 
0.00 

+I-0.0298 
23.8 

+I- 2.67 
0.01 1 

+I-0.02 1 I 
0.00734 

+I-0.0266 
1.51 

+/-0.340 
-0.0364 

+I-0.192 
0.00 

+/-0.0258 
-0.00232 

+/-0.0265 
0.392 

+/-0.072 
0.9 15 

+/-0. I64 
I .70 

+/ 1.71 
0.0 192 

+I-0.0223 

+I-0. I66 

Units RPD% 

pCi/g O A  

pCilg NIA A 

pCi/g NIA A 

pCilg 33 A 

pCilg 5 

PCdP 2 

pCilg 172 

pCilg 0 

pCilg NIA 

pCi1g NIA 

pCi1g 97 A 

pCi/g 71 * 

pCilg 5 

pCilg NIA 

pCi1g 24 A 

pCi/g 10 

pCi/g NIA 

pCi/g 89 

pCilg NIA 

pCi/g IO  

pCi/g 23 

pCi/g 67 A 

pCilg 84 

Page 2of  8 

REC?h Range Anlsl Date Time 

(+/-0.500) 

(+/-O. loo) 

(+/-0.300) 

(+/-4 .00) 

(+I-O. 100) 

( +/-0. loo) 

(+I- 1 OOO) 

(+/-2.00) 

(+/-I .oo) 

I +/-0.050, 
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GENERAL ENGINEERING LABORATORIES, LLC 
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-0 - 
44 TOR\+' 

Workorder: 76633 
QC Summary 

Parmname NOM Sample Qual QC 
Rad Gamma Spec 
Batch 140334 

Uranium-235 

Uranium-238 

Y ttrium-88 

Zinc-65 

Zirconium-95 

Qc1300396610 LCS 
Actinium-228 

Americium-24 I 

Antimony- 124 

Antimony-125 

n- I33 

Barium- 140 

Beryllium-7 

Bismuth-2 I2 

Bismuth-214 

Cerium- 139 

Cerium- 141 

Cerium- 14-4 

Cesium- I34 

Cesium- 136 

Cesium- I37 

Chromium-5 I 

Coball-56 

Coba11-57 

Cnhalt-58 

- 

UUI 0.00 
+I-0. I36 

0.846 
+/-0.737 

u -0.o00909 
+/-0.0383 

U -0.0155 
+/-OB933 

U 0.00268 
+1-0.0607 

1820 

U 0.043 1 
+I-0.2 19 

I .70 
+1-1.71 

U 0.00151 
+I-0.0229 

U 0.032 
+1-0.04 1 s 

U 0.03 13 
+/-0.04 19 

U -0.77 
+/-3.43 

4730 
+/-5oo 

4.340E+06 
tl- I .640E+07 

U -2.14 
+I-3.17 

U -0.135 
+I-0.649 

6.980E+35 
t/-2.430E+36 

I .720E+08 
t l -  I .620E+09 

U 5.07 
+I- 14.3 

U 0.6 I O  
+I-0.759 

2040 
+I-672 

U -5.580E+13 
tl-6.640E+ I3 

U -98.6 
+I-74.8 

U -0.2 I 1 
+I- 1.53 

U -725OE+34 
I/- I .490E+35 

I720 
+I-299 

U -8.420E+16 
t/- I .300E+ I7 

2.44OE+O5 
FI-3.710E4.5 

I370 
+I- I48 

IJ - 1  290E+06 

pCi/g 133 

pCilg 67 

pCiIg NIA 

pCilg NIA 

pCi/g 168 

Page 3of 8 

Range Anlst Date Time 

(+1-0.500) 

(+I- I .oo) 

(+/-0.100) 

(+/-0.3OO) 

(+1-0.200) 
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% GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

H , Meeting Today's Needs with a Vision for Tomorrow r 
7 *O u" 

QC Summary 
Workorder: 76633 

Parmname 
Rad Gamma Spec 
Batch 140334 

Cobalt-60 

Europium- 152 

Europium- IS4 

Europium- 155 

Iridium- 192 

Iron-59 

Lead-2 IO 

Lead-2 12 

Lwd-2 14 

I.__ sanese-54 

Mercury203 

Neodymium- 147 

Neptunium-239 

Niobium-94 

Niobiurn-95 

Potassium-40 

Promethium- 114 

Promethium- 146 

Radium-228 

Ruthenium- 106 

Silver-1 IOm 

Sodium-22 

Thallium-208 

Page 4of 8 

NOM Sample Qual QC Units RPD% R E C I  Range Anlsi Date Time 

k l -  I .570E+06 
2860 

+I-295 
U 0.39 I 

+I- I .39 
U 0.638 

+I- I .30 
2.77 

I .S708+05 
k l - S .  3 I OE+OS 

9.730E+09 
k1-2.S70E+ I O  

S8900 
+1-8040 

U -0.2 1 
+I-2.10 

I .38 
+1-9.920 

U 9.84 
+I- 14.0 

U -1.380E+09 
k l - 2  .SSOE+09 

I .000E+4 I 
ki-2.680E+1 1 

U 0.173 
+I- I .so 

U -0.012s 
+I-0.344 

U -1.450E+12 
~i-7.060E+ 12 

U 2.37 
+I-2.75 

U -0.357 
+I-6.49 

U -0578 
+I-0.9 I9 

r -0.77 
+I-3.43 

U 22. I 
+I-59 8 

3660 
+I-638 

I! 0.495 
+I- I .02 

I' 1.10 
+i-I 65 

+I- I .68 
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Phone (843) 556-8171 Fax (843) 766-1 178 www.gel.com 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs wrth a Vision for Tomorrow r 

QC Summary 
Workorder: 76633 

Parmname 
Rad Gamma Spec 
Batch 140334 

Thorium-230 

Thorium-234 

Tin- 1 13 

Uranium-235 

Uranium-238 

Yttrium-88 

Zinc-6.5 

Zirconium-95 

QC1200396608 MB 
Actinium-228 

zium-241 

Antimony- 124 

Antimony- 125 

Barium- I33 

Barium- 140 

Beryllium-7 

Bismuth-212 

Bismuth-2 14 

Cerium- I39 

Cerium- 141 

Cerium- 144 

Cesium- I34 

Cesium- I36 

Cesium- 137 

Chromium-5 I 

NOM 1 Sample Qual QC 

U 0.609 
+1-0.7.58 

U -28.5 
+I- I I .o 

3620 
+1-5510 

U -0.299 
+I- 1.56 

U -28.5 
+I- I 1 .o 

10300 
+I-7370 

U 127 
+I-90.9 

U -1.260E+06 
k l -  1.270E+07 

U 0.233 
+I-0.645 

U 0.00947 
+I-0.0676 

+I-0.0647 
U -0.0236 

+I-0. I 50 
U 0.0147 

+1-0.0989 
U -0.0555 

+/-0.227 
U 0.336 

+I-0.47 I 
U 0.527 

+I-0.566 
U U I  0.00 

+/-0.1.14 
U 0.0103 

+I-0.07 18 
U 0.0203 

+I-0.0603 
U -0.0393 

+LO233 
U -0.0397 

+/-0.0635 
U -0.0337 

+1-0.109 
U 0.05 I8 

+I-0.0732 
U 0 481 

U -0.0138 

03/23/03 1 I :47 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

I , 2 Meeting Today's Needs with a V/.s/on for Tomorrow 
*O 
4.4 TOR\+ ' 

QC Summary 
Workorder: 76633 

F i r n a m e  
Rad Gamma Spec 
Batch 140334 

Cobalt-56 

Cobalt-57 

Cobalt-58 

Cobalt-60 

Europium- 152 

Europium- 154 

Europium- 155 

Iridium- I92 

Iron-59 

L, ~ --2 10 

Lead-212 

Lead-214 

Manganese54 

Mercury-203 

Neodymium- 147 

Neptunium-239 

Niobium-94 

Niobium-95 

Potassium40 

Promethium- 144 

Promethium- 146 

Radium-228 

Ruthenium- 106 

NOM Sample Qual QC 

+/-0.558 
U 0.0256 

+I-0.0735 
U -0.0174 

+I-0.0294 
U -0.0686 

+I-0.07 I7 
U 0.0121 

+I-0.0827 
U 0.193 

+I-0. I74 
U 0. I40 

+I-0.205 
U 0.114 

+I-0.2 I8 
U 0.0202 

+I-0.0509 
U -0.06 

+I-0.139 
1.28 

+I- 1.62 
UUI 0.00 

+LO. 108 
U 0.175 

+I-0.238 
Ll -0.000397 

+I-0.073 I 
U -0.00814 

+/-0.05 14 
U -0. I86 

+I-O.454 
U -0.0581 

+I-0.2 I5 
U -0.0198 

+I-0.0633 
U 0.0384 

+I-0.0728 
L'U I 0.00 

+I- I .78 
U 0.00496 

+/-0.0681 
U 0.00763 

U 0.233 
+/-0.645 

l! -0.0179 
+I-0.594 

+/-0.07 18 

Page 601 8 

Units RPD% RECTO Range A&t Date Time 
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2 % GENERAL ENGINEERING LABORATORIES, LLC 
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, 2 Meeting Today’s Needs with a Vision for Tomorrow v ?e n” 
QC Summary 

Workorder: 76633 

Parmname 
Rad Gamma Spec 
Batch 140374 

Silver-1 1Om 

Sodium-22 

Thallium-208 

Thorium-230 

Thonum-234 

Tin-1 13 

Uranium-235 

Uranium-238 

Yttrium-88 

Zrw 6 5  

A. ,nium-95 

NOM Sample Qual 

U 

U 

UUI 

1JUI 

U 

U 

UUI 

U 

u 

U 

U 

QC 

-0.0228 
+I-0.0653 

0.050 
+I-0.073 

0.00 
+I-0.077 I 

0.00 
+/-0.144 

0.191 
+I- I .85 

-0.0175 
+I-0.0665 

0.00 
+I-0.342 

0.191 
+I- I .85 
0.0101 

+I-0.0622 
-0.229 

+LO. I57 
0.00378 
+I-0.120 

Units RPD% REC% 

Notes: 
The Qualifiers in  this report are defined as follows: 

< 
> 
B 
BD 

E 
H 

J 
P 

U 

UI 

X 
Y 

Actual result is less than amount reported 

Actual result is greater than amount reported 

Analyte found in the sample as well as the associated blank. 

Flag for results below the MDC or a flag for low tracer recovery. 

Concentration exceeds instrument calibration range 

Holding time exceeded 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit 

The response between the confirmation column and the primary column is >40%D 

Indicates the compound was analyzed for but not detected above the detection limit 

Uncertain identitication for gamma spectroscopy. 

Labspecific qualifier - must be fully described in cace n.arrative and data summary package 

QC Samples were not spiked with this compound. 

Page 7of 8 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 

QC Summary 
Page 8of 8 

NOM Sample Qual QC UJg RPD% REC% Range Anlst Date Time 
NIA indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more. 
*The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample i s  greater than 

the 
For PS. PSD, and SDlLT results, the values listed are the measured amounts, not final concentrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 

five times (SX) the contract required detection limit (RL). In cases where either the sample or duplicate value i s  less than 5X the RL, a control limit of +/- 
RL is used to evaluate the DUP result. 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

’0 $ Meeting Today’s Needs with a Vision for Tomorrow 

Certificate of Analysis 
- 

Company : IEM. lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18,2003 

Page 1 of 3 

Client Sample ID: #7 Geoprobe Tube Top Project: IEMI00lOO 
Sample ID: 78159001 
Matrix: M i x  Solid 

Client ID: IEMl00l 

Collect Date: 15-FEB-03 12:00 
Receive Date: 11,APR-03 

~~ collectorl-.-~. _ _ _ ~ ~  c .  
Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony- 125 
Barium- 133 
Barium- 140 

‘ium-7 
. Jth-212 
Bismuth-214 
Cerium- 139 
Cerium-141 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-5I 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium-I52 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-210 
Lead-2 12 
Lead-2 I4 
Manganese-54 
Mercury-203 
Neodymium- I47 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- I46 
P-+1m-228 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

UI 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

1.17 
0.173 

0.000599 
0.03 14 

0.274 
0.0598 

1.01 
0.996 

0.00042 1 
0.0106 

-0.08 18 
-0.000365 

0.112 
0.0144 
-0.349 
0.0605 
-0.012 

0.005 14 
0.00356 

-0.00292 

-0.0191 
-0.00352 

0.0523 
0.00807 
0.0276 

2.60 
1.46 
1.18 

0.0589 
-0.689 
0.0405 
0.01 7 1 
0.0589 

6.56 
0.00672 
0.00888 

1.17 

-0.00537 

+I-0.2 16 
+I-0.189 

+I-0.0275 
+I-0.0439 
4-0.02 I3 

+I- 1.30 
+I-0.254 
+I-0.304 
+I-0.149 

+I-0.0 177 
4-0.0882 
+I-0.103 

4-0.0167 
+I-0.507 

+I-0.0183 
+/-OS38 

+I-0.0453 
+I-0.0127 
+/-O.O29 1 
4-0.0181 
+/-0.0458 
4-0.051 

4-0.0516 
4-0.0242 
4-0.0754 

+I-4.08 
+I-0.170 
4-0.161 

+I-0.0194 
+I-0.0593 

+I-4. I8 
4-0.0884 
4-0.0157 
+I-0.057 
+I-0.852 

+/-0.0164 
+/-0.0 197 
+I-0.2 I6 

DL 
- ___.~ 

0.0947 
0.168 

0.0499 
0.0837 
0.0328 

2.40 
0.473 
0.238 

0.0532 
0.0291 
0.140 
0.184 

0.0266 
0.908 
0.03 1 
0.913 

0.0443 
0.0229 
0.0464 
0.0338 
0.0783 
0.0927 
0.0996 
0.0432 
0.143 
6.87 

0.0498 
0.0564 
0.0335 
0.0602 

7.59 
0.168 

0.0298 
0.0975 
0.262 

0.0302 
0.0372 
0.0947 

_ 
DF AnalystDate Time Batch Method 

_ -  
RL Units 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
I .00 

0.080 
I .00 

0.500 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18,2003 

Page 2 of 3 

Client Sample ID: #7 Geoprobe Tube Top Proiect: IEMIOOIOO 
Sample ID: 78159001 Client ID: IEMIOOl 

~ ~ -~ -~ _. .- ~~~~ ~ ~ 

Parameter Qualifier Result 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid 
Ruthenium- 106 
Silver-1 10m 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin- 1 13 
Uranium-235 
Uranium-238 

65 

Solid Preparation 

Y ttrium-88 

3nium-95 

-0.0101 
-0.00526 
-0.00117 

0.414 
0.996 

1.71 
0.0105 
0.0195 

1.71 
-0.00218 
-0.0249 
0.0686 

+I-0.152 
+I-0.0 177 
+I-0.0 1 87 
+/-OM66 

+I-0.149 
+/-1.66 

+/-0.026 1 
+/-0.163 
+I- 1.66 

4-0.0 1 8 1 
+/-0.0465 
+I-0.0732 

Laboratory Composite 

The following Prep Methods - -~ were Edormed 
Method Description 

DF AnalystDate Time Batch Method 
~~~~~ ~- 

RIA Units 
.. 

DL 

0.274 
0.0312 
0.034 

0.03 15 
0.0532 

1.43 
0.0463 
0.184 

1.43 
0.0334 
0.0697 
0.102 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

~ ~~~ ~- 
Analyst Date Time PrepBatch 

~~~ ~~ - _.  - 
Dry Soil Prep Dry Soil Prep RAD A-02l,A-021B,A-026 AWB 04/ 1 4/03 1149 244741 
GL-RAD-A-026 Laboratory sample composite TCD 041 14/03 1130 244954 

The following Analytical Methods were p-formed 
Method Description Analystcomments 

1 DOE EML HASL 300 
-~ -~ 

2 GL-RAD-A-026 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
‘,ab-specific qualifier - must be fully described in case narrative and data summary package 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI ’ 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Ksion for Tomorrow 

Certificate of Analysis 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Report Date: April 18,2003 

Page 3 of 3 

#7 Geoprobe Tube Top Proiect: IEMI00100 
78159001 Client ID: IEMIOOl 

Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAP certification, the analysis bas met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

'0 .$ Meeting Today's Needs wfth a Vision for Tomorrow 

Certificate of Analysis 
- 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18,2003 

Page 1 of 3 

Client Sample ID: #8-2 Geoprobe Tube Bottom Proiect: IEMIOOlOO 
Sample ID: 78159002 
Matrix: M i x  Solid 

Receive Date: 

Client ID: IEMIOOl 

Collect Date: 15-FEB-03 12~00 
11-APR-03 

Collector: --Cllient-- -. - -. . - . . . . 

DF AnalystDate Time Batch Method 
- 

DL RL Units 
~ ~~~~~~ ... .... 

Parameter Qualifier Result 

Rad Cam& Spec Analysis 
Gammaspec, Gamma. Solid 
Actinium-228 0.485 +/-0.136 0.0732 0.800 pcgg SRB 04/16/03 1249 245009 1 
Americium-241 U -0.0208 +/-0.0528 0.0936 0.200 PCgg 
Antimony-124 U 0.00844 +/-0.0219 0.0422 0.100 PCgg 
Antimony- 125 U 0.020 +/-0.030 0.0569 0.200 PCgg 
Barium-133 U -0.00365 +/-0.0143 0.0253 0.100 PCgg 
Barium- 140 U 0.239 +/-0.981 1.89 0.500 PCgg 
P-vllium-7 U 0.165 +/-0.195 0.390 0.700 PCQg 

9th-2 12 0.267 +/-0.173 0.191 0.500 PCgg 
A .1Uth-214 0.252 +/-0.0643 0.0436 0.200 PCQg 
Cerium- I39 U 0.00235 +/-0.012 0.0229 0.050 PCQg 
Cerium- I4 1 U 0.0285 +/-0.0553 0.107 0.100 PCgg 
Cerium- 144 U -0.0194 +/-0.0738 0.139 0.500 P W  
Cesium- 134 U 0.00337 +/-0.0131 0.0222 0.100 PCgg 
Cesium- 136 U -0.218 +/-0.430 0.736 0.300 PCgg 
Cesium- 137 U O.Oo601 +/-0.0119 0.0233 0.100 PCgg 
Chromium-51 U 0.147 +/-0.386 0.720 0.600 PCgg 
Cobal t- 56 U -0.00543 +/-0.0196 0.0353 0.100 pcgg 
Cobalt-57 U -0.00142 +/-0.00922 0.0176 0.050 pcgg 
Cobalt-58 U -0.00753 4-0.0187 0.0335 0.100 pcgg 
Cobalt-60 U 0.00781 +/-0.0142 0.0286 0.100 PCvg 
Europium- 152 U -0.0118 +/-0.0349 0.0616 0.200 PCgg 
Europium- 154 U -0.0051 +/-0.0402 0.0754 0.500 PCvg 
Europium- 155 U 0.0392 +/-0.0335 0.068 0.500 PCgg 
Iridium- I92 U 0.00158 +/-0.0171 0.0314 0.100 pcgg 
Iron-59 U -0.00505 +/-0.0713 0.112 0.300 pca  
Lead-210 U 0.0733 +/-1.48 2.51 4.00 pcgg 
Lead-212 0.566 +/-0.0778 0.0367 0.100 PCgg 
Lead-214 0.260 +/-0.0649 0.0435 0.100 Pcgg 
Manganese-54 U -0.00217 +/-0.0143 0.0259 0.100 PCgg 
Mercury-203 UUI 0.00 +/-0.0444 0.0423 0.100 Pcgg 
Neodymium- 147 U -0.508 +/-3.16 5.95 lo00 pca  
Neptunium-239 U -0.0164 +i-0.0632 0.121 2.00 pca  
Niobium-94 U -0.00438 +/-0.0129 0.0201 1 .OO pcik 
Niobium-95 U 0.00791 +/-0.0399 0.0749 0.050 Pcik 
Potassium-40 8.00 +/-0.969 0.202 I .OO PCgg 
Promethium- 144 U 0.017 +/-0.0157 0.0235 0.080 Pcgg 
Promethium- 146 U 0.0038 +/-0.0139 0.0271 I .OO pcgg 
Radium-228 0.485 +/-0.136 0.0732 0.500 PCgg 

\enium-l06 U 0.0819 +/-0.109 0.217 0.800 Pca  
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

'0 $ Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18,2003 

Page 2 of 3 

Client Sample ID: #8-2 Geoprobe Tube Bottom Proiect: lEMl00lOO 
Sample ID: 78 159002 Client ID: IEMI00l 

~~_ .. 

DF AnalystDate Time Batch Method 
- 

Parameter Qualifier ResuH DL Fu Units 
Rad Gamma Spec A ~ l y s i s  

Gammaspec, Gamma, 
Silver- 1 10m 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin- 1 13 
Uranium-235 
Uranium-238 

Zinc-65 
Yttri~m-88 

miurn-95 

Solid 
U 
U 

-0.0198 
-0.00194 

0.154 
0.252 
0.732 

0.00875 
0.0433 
0.732 

0.00839 
0.03 18 

-0.00194 

4-0.01 19 
4-0.0147 
4-0.0346 
4-0.0643 
4-0.951 

4-0.0198 
4-0.0693 
+I-0.95 I 

44.0128 
4-0.0353 
4-0.0373 

0.01 85 
0.0276 
0.0262 
0.0436 
0.797 

0.0367 
0.134 
0.797 

0.02% 
0.0692 
0.0692 

0.080 
0.080 
0.080 

1 .oo 
2.00 

0.100 
0.500 

1 .oo 
0.100 
0.300 
0.200 

5 .'reparation 
Loboratory Composire 

__ __ - _ _ _ ~ -  - - The following Prep Methods were performed 
Method 

Dry Soil Prep &J Soil Prep RAD A-021,A-021B,A-026 AWB 041 14/03 1149 244741 
GL-RAD-A-026 Laboratory sample composite TCD 04/ 14/03 1130 244954 

Description Analyst Date Time PrepBatch 
~ _ _ _  __ __ . _ _  

~~ The following A ~ l y t i c a l  Methods were performed 
Method Description Analyst Comments 

1 
2 

DOE EML HASL 300 
GL-RAD-A-026 

Notes: 
The Qualifiers in this report are defined as follows : 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit. but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
* Samples were not spiked with this compound. 

P.O. Box 3071 2 Charleston. SC 2941 7 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Wsion for Tomorrow 
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- 

Company : IEM, inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
hoject: Routine Analysis 

Report Date: April 18,2003 

Page 3 of 3 

Client Sample ID: #8-2 Geoprobe Tube Bottom Proiect: EMIOOlOO 
Sample ID: 78 15902 Client ID: IEMIool 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. - 5 Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 

~~ ~ Collector: 
Parameter 

. ~~ 

Rad Gamma Spec Analysis 
Cammaspec, Gamma, Solid 
Actinium-228 
Americium-241 

Antimony-125 
Barium- 133 
Barium-140 
Beryllium-7 

lth-2 12 
. ah-214 

Antimony- 124 

Cerium- 139 
Cerium-141 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chro~um-51 

Cobalt-57 
Cobalt-56 

Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium-155 
Iridium- 192 
Iron-59 
Lead-2 10 
had-212 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium-144 
Promethium-146 
Radium-228 
P-+enium- 106 

QuaWer 

UUI 
U 
U 
U 
U 
U 

U 
UUI 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 
U 

UUI 
U 
U 

U 
U 

U 

Result 

0.780 
0.00 

0.022 1 
-0.0276 

-0.00123 
1.46 

0.292 
0.824 
0.445 

0.00109 
0.00 

-0.0741 
0.0106 
0.170 

0.0163 
-0.041 1 
0.0129 

0.00 
0.0195 
-0.013 

-0.00572 
-0.0255 

0.00 
-0.0108 
0.0192 

1.21 
0.854 
0.599 

0.0043 
0.0477 
0.0948 
-0.01 1 

0.00798 
0.0674 

8.54 
0.019 

0.00479 
0.780 
-0.13 

Report Date: April 18.2003 

Page 1 of 3 

#9-2 Geoprobe Tube Top Proiect: IEMIOOlOO 
78 159003 
Misc Solid 

Client ID: IEMIOOl 

15-FEB-03 12:oO 

~ ~~ ~~ ~~ 

DL RL 

4-0.196 
+I-0.0608 
+I-0.0314 
4-0.0408 
+I-0.021 8 

+I-2.08 
+I-0.264 
+I-0.361 
+I-0.100 

+I-0.0206 
+I-0.449 
+I-0. 1 18 

+/-0.0193 
4-0.537 

+/-0.0248 
4-0.520 

+I-0.0285 
+/-0.0334 
+I-0.0305 
+I-0.0205 
+I-0.0435 
+I-0.0556 
+I-0.158 

+I-0.0231 
+I-0.0773 
+I-0.64 1 
+I-0.123 
+I-0. 1 1 1 

4-0.0205 
4-0.0355 

+I-4.34 
4-0.0992 
4-0.0167 
+/-0.0645 
4-0.992 

+I-0.0 189 
+/-0.0 189 
4-0.196 
+/a. 169 

0.110 
0.0533 
0.0587 
0.0738 
0.0341 

2.39 
0.512 
0.25 1 

0.0622 
0.0348 
0.217 
0.220 

0.03 17 
0.995 

0.03 14 
0.925 

0.05 16 
0.0288 
0.0559 
0.0289 
0.0767 
0.0956 
0.106 

0.0403 
0.143 
0.44 1 

0.0472 
0.0522 
0.0364 
0.0668 

7.98 
0.191 

0.0306 
0.108 
0.300 

0.0353 
0.0358 
0.110 
0.290 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .OO 

0.080 
1 .OO 

0.500 
0.800 

Units DF AnalystDate Time Batch Method 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

$ Meeting Today’s Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

M-2 Geoprobe Tube Top 
78159003 

Proiest: 
Client ID: 

Report Date: April 18. 2003 

Page 2 of 3 

IEMIOOlOO 
IEMIOOl 

Cammaspec, Gamma, Solid 
Silver- 1 10m 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-113 
Uranium-235 
Uranium-238 

Zinc-65 
Yttrium-88 

Ilium-95 
SI ~ reparation 

Laboratory Composite 

U 0.0191 
U -0.00933 

0.223 
0.445 

1.82 
U -0.00567 

4.62 
1.82 

U 0.019 

U 0.0806 
U -0.0289 

+I-0.023 1 
+I-0.0204 
+/-0.0504 
+I-0. loo 
+I-0.819 

+I-0.0244 
+I-0.908 
+I-0.819 
+/-0.033 
+I-0.052 

4-0.087 1 

0.0338 
0.035 

0.0337 
0.0622 
0.549 

0.0456 
0.195 
0.549 

0.0415 
0.0766 
0. I IO 

0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

~~ 

The following Prep Methods were performed 
Method Description Analyst Date Time Prep Batch 

Dry Soil Prep Dry Soil Prep RAD A-02 1 ,A-02 1 B,A-026 AWB 041 14/03 1149 244741 
GL-RAD-A-026 Laboratory sample composite TCD 041 14/03 1130 244954 

______ - ~~ -~ ~~ - 

The following _ _ ~  Analytical Methods were performed - ~- 

Method Description Analyst Comments 

1 DOE EML HASL 300 
~ ~~ __ ~. 

2 GL-RAD-A-026 

Notes: 
The Qualifiers in this report are defined as follows : 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y 7c Samples were not spiked with this compound. 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

'* 2 Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18,2003 

Page 3 of 3 

Client Sample ID: #9-2 Geoprobe Tube Top Proiect: IEMIOOlOO 
Sample ID: 78 159003 Client ID: IEMIOO1 
- -~ ~ _ 

DF AnalystDate Time Batch Method 
-~ ~_ - _  _ _  Parameter Qualifier Result DL RL Units 

~ - -~ 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operatingprocedures. Please direct any questions to your Project Manager, Amy Jamison. 

P wedby 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

'* 2 Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 
1 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Projecl: Routine Analysis 

Report Date: April 18,2003 

Page 1 of 3 

Client Sample ID: #15 Geoprobe Tube Top Proiect: EMIOOlOO 
Sample ID: 78159004 
Matrix: Misc Solid 

Receive Date: 
Collector: 

Client ID: EM001 

Collect Date: 15-FEB-03 12:OO 
11,AF'R-03 

_ _ _ _ _  lent 
Parameter QualiFier Result 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid 
Actinium-228 
Americium-241 
Antimony- 124 
Antimony-125 
Barium- 133 
Barium- I40 
Bmryllium-7 

uth-2 12 
luth-2 14 

Cerium- 139 
Cerium-14 1 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
h0-59 
Lead-210 
Lead-21 2 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 1 4 4  
Promethium- 146 
Radium-228 

-'henium- 106 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

UUI 

U 
U 

U 

1.47 +I-0.273 
0.038 +1-0.121 

-0.01 58 4-0.0353 
-0.04 +I-0.0479 

0.00424 4-0.0244 
0.649 +I-1.29 
0.046 4-0.262 

1. I 1 +/-0.281 
1.16 4-0.163 

-0.00247 4-0.0206 
-0.00589 +I-0.102 

-0.165 +I-0.126 
0.00344 +I-0.0189 

0.137 +I-0.470 
-0.0101 +I-0.0197 
-0.122 +/-OS73 

-0.0149 +I-0.0255 
0.000875 +I-0.0156 
-0.00446 +I-0.0266 
0.00341 +I-0.0172 
-0.0287 +I-0.050 
-0.0505 +I-0.0493 
0.01 56 +I-0.062 1 
0.01 95 4-0.0259 

-0.05% 4-0.088 
1.99 4-4.61 
1.78 4-0.204 
1.41 4-0.185 

-0.0034 4-0.0209 
0.00012 +I-0.0485 

-1.1 1 +I-4.27 
0.0955 +I-0.104 
0.01 17 4-0.0157 
0.00 4-0.0833 
5.55 +I-0.737 

-0.00165 +I-0.0167 
0.0109 4-0.0212 

1.47 +I-0.273 
0.076 +I-0.157 

DL 
~ 

0.0927 
0.190 

0.0524 
0.0779 
0.037 
2.32 

0.472 
0.219 

0.0549 
0.0365 
0.160 
0.2 15 

0.0292 
0.825 

0.0289 
0.98 1 

0.0426 
0.0283 
0.0459 
0.03 1 

0.0838 
0.0803 
0.114 
0.046 
0.120 
5.77 

0.0534 
0.0606 
0.0357 
0.0737 

7.51 
0.193 

0.0284 
0.1 12 
0.252 

0.0291 
0.0369 
0.0927 
0.284 

RL __ 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
IO00 
2.00 
1 .00 

0.050 
1 .oo 

0.080 
1 .00 

0.500 
0.800 

Units DF AnalystDate Time Batch Method 
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GENERAL ENGINEERING LABORATORIES, LLC 
cI a Member of THE GEL GROUP, INC. 

Meeting Today's Needs w ~ t h  a Vrs~on for Tomorrow 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: # 15 Geoprobe Tube Top 
Sample ID: 78159004 

.. .. 

Parameter Qualifier Result DL 

Report Date: April 18,2003 

Page 2 of 3 

Proiect: IEMI00lOO 
Client ID: EM001 

RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Gammospec. G a m ,  Solid 
Silver-I 1Om 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-1 13 
Uranium-235 
Uranium-238 

7;-'F-65 
Yttri~m-88 

Ilium-95 
Sb. ,*reparation 

Lnboratory Composite 

U -0.0063 
U -0.0185 

0.518 
1.16 
1.83 

U 0.0116 
U 0.0966 

1.83 
u 0.0121 

UUI 0.00 
u 0.02% 

+I-0.0172 
+1-0.018 

+I-0.0733 
+/-0.163 
+I- 1.78 

+I-0.0288 
+I-0.194 

+I- 1.78 
+I-0.0214 
+I-0.0483 
+I-0.0635 

0.0297 
0.0294 
0.031 1 
0.0549 

1.53 
0.050 
0.200 

1.53 
0.0402 
0.0843 
0.0973 

The following - Prep Methods ~~~ were performed . ~ _ _ _  
Description Analyst Date Time PrepBatch 

_ _  
Method 

Dry Soil Prep Dry Soil Prep RAD A-021.A-021B.A-026 AWB 044 1 4/03 1149 244741 
GL-RAD-A-026 Laboratory sample composite TCD 044 1 4/03 1130 244954 

~ _ ~ _ _ _ _  

The following Analytical Methods were performed 
Method 

1 DOE EML HASL 300 

__ ~~ 

Description Analyst Comments 
____  ~ -~ - ~ ~~~ ____ -~ 

2 GL-RAD-A-026 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H 
J 
P 
U 
UI 
X 

Concentration exceeds instrument calibration range 
Holding time exceeded 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >4O%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 

Samples were not spiked with this compound. 
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Certificate of Analysis u" 7 6b 1- L 

44 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Report Date: April 18,2003 

Page 3 of 3 

#I5 Geoprobe Tube Top Proiect: IEMIoOloO 
78159004 Client ID: IEMIoOl 

~ ~~~ ~~ 

Parameter QuaMer Result DL RL Units DF AnalystDate Time Batch Metbod 
~~ ~~~ 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
s. Please direct any questions to your Project Manager, Amy Jamison. 

T vedby 

. 
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44 TOR\+' 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 78 159005 
Matrix: Misc Solid 

Receive Date: 
Collector: 

#t4 Geoprobe Tube Bottom 

Collect Date: 15-FEB-03 12:OO 
11rAPR-03 

Parameter Qualifier Result DL RL 
Rad Gamma Spec Analysis 

Gammospec, Ca-, Solid 
Actinium-228 
Americium-241 
Antimony- 124 
Antimony- 125 
Barium-133 
Barium-140 
B-dlium-7 

lth-212 
I ~th-214 
Cerium- 139 
Cerium- 14 1 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
ChrOITIiUm-5 I 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europi~m- 152 
Europium- 154 
Europium- I55 
Iridium- I92 
Iron-59 
Lead-210 
Lead-212 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-228 
I- '-enium- 106 

UUI 
WI 

U 
U 
U 
U 
U 
U 

WI 
U 
U 
U 
U 

WI 
U 
U 
U 

U 
U 

U 

0.693 
0.0523 

-0.0245 
-0.01 3 
0.0128 
-0.354 
-0.179 

0.512 
0.388 
0.00 
0.00 

-0.147 
0.00651 

0.162 
-0.00649 

0.0149 
-0.01 

0.00 
-0.0093 
0.01 19 

-0.0197 
-0.00946 

0.00 
-0.00646 
0.001 32 

1.61 
0.849 
0.5 I9 

0.00466 
0.00778 

0.183 

0.00436 
0.0366 

8.60 
-0.00514 

0.0181 
0.693 

0.0407 

-0.049 

+I-0.149 
4-0.0892 
+I-0.0198 
4-0.0258 
4-0.0136 
+I-0.783 
+1-0.158 
4-0.200 

4-0.0669 
4-0.025 
+I-0.726 
+I-0.136 

4-0.01 I5 
+I-0.324 

+/-0.0106 
+I-0.339 

+I-0.0164 
+I-0.0325 
+I-0.0167 
+I-0.0127 
+I-0.0285 
+I-0.0371 
+1-0.154 

+I-0.0154 
+1-0.060 
+1-1.91 

+I-0. I02 
4-0.0776 
+I-0.0125 
+I-0.0252 

+I-2.60 
+I-0. 1 18 

+/-0.00966 
+I-0.038 
+/-0.954 

+I-0.0109 
+I-0.0123 
+I-0.149 

+/-0.0988 

0.0678 
0.110 

0.0333 
0.0445 
0.0226 

1.39 
0.275 
0.154 

0.0378 
0.041 I 
0.293 
0.239 

0.01 87 
0.596 

0.01 83 
0.620 

0.0288 
0.03 17 
0.0297 
0.0217 
0.050 

0.0634 
0.139 

0.0277 
0.09 I4 

1.89 
0.0323 
0.0367 
0.0232 
0.0468 

4.80 
0.215 

0.01 76 
0.06 18 
0.168 

0.0189 
0.024 

0.0678 
0.182 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
IO00 
2.00 
1 .OO 

0.050 
1 .oo 

0.080 
1 .oo 

0.500 
0.800 

Report Date: April 18.2003 

Page 1 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

~. - ~~ 

Units DF AnalystDate Time Batch Method 
~. 
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GENERAL ENGINEERING LABORATORIES, LLC 
cI a Member of THE GEL GROUP, INC. 

Meeting Today’s Needs with a Vision for Tomorrow 

Certificate of Analysis 
- 

Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18.2003 

Page 2 of 3 

Client Sample ID: #I4 Geoprobe Tube Bottom Proiect: IEMIOOlOO 
Sample ID: 78 159005 Client ID: IEMIOOl 

~~ ~~ ~~ ~- 

DF AnalystDate Time Batch Method 
~- 

Parameter QuaWer Result DL RL Units 
~ ~ _ _  -~ 

Rad Gamma Spec A ~ l y s i s  
Gammaspec. Gam 
Silver-I lorn 
Sodium-22 
Thallium-208 
Thorium-230 . 

Thorium-234 
Tin-1 13 
Uranium-235 
Uranium-238 

Zinc-65 
Yttri~m-88 

uium-95 
SL .reparation 

ma. Solid 
U -0.00163 
U -0.0035 

0.220 
0.388 

1.19 
U 0.00386 

9.52 
1.19 

U 0.00915 

U 0.0388 
U -0.0308 

+/-0.0109 
+/-0.0136 
+I-0.0395 
4-0.0669 

4- I .34 
+/-0.0184 

4- 1.72 
4- 1.34 

4-0.0 133 
4-0.0342 
4-0.0339 

0.0194 
0.0232 
0.0188 
0.0378 
0.926 

0.0293 
0.212 
0.926 

0.0258 
0.047 1 
0.0631 

0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

Luborarory Composite 

-~ The following PrepMcthods were performed ____- 
Description Analyst Date Time Prep Batch 

- _ _ -  __ ~~ 

Method 
Dry Soil Prep Dry Soil Prep RAD A-021.A-021B.A-026 AWB 04/14/03 1149 244741 
GL-RAD-A-026 Laboratory sample composite TCD 04/14/03 1130 244954 

- ~- 

~~ ~ 
~~~~ The following Analytical ~ Methods were performed 

Description Analyst Comments 
- - ~~~~ _ _  

~~~~ ~- - _ _ _ _  ~~ ~~- ~ ~ 

Method 

1 DOE EML HASL 300 
- - ~. . - 

2 GL-RAD-A-026 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroxopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
7c Samples were not spiked with this compound. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X ’ 
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GENERAL ENGINEERING LABORATORIES, LLC 
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Meeting Today’s Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18,2003 

Page 3 of 3 

Client Sample ID: #4 Geoprobe Tube Bottom Proiect: IEMIOOl00 
Sample ID: 78 159005 Client ID: IEMI001 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
s. Please direct any questions to your Project Manager, Amy Jamison. 

v W b L  
P .wed by 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

'0 2 Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 
L 

Company : IEM, lnc. 
Address : 302 Weslfeld Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18,2003 

Page 1 of 3 

Client Sample ID: #14 Top Geoprobe Tube Botto Proiect: IEMIOOlOO 
Sample ID: 78159006 
Matrix: Misc Solid 

Client ID: IEMIOOl 

Collect Date: 15-FEB-03 12:oO 
Receive Date: 1 1-AF'R-03 

Parameter Qualifier Result DL RL Units 
Collector: ~ !zlien-- -~ -~ ~ _ _ ~ -  ~ 

DF AnalystDate Time Batch Method 
~ ___ _____ 

~ 

Rad Gamma Spec Analysis 
C a m s p e c .  Gamma, Solid 
Actinium-228 
Americium-241 Uul 
Antimony- 124 U 
Antimony- 125 U 
Barium-133 U 
Barium-140 U 
P-vllium-7 U 

uth-212 
i~uth-2 14 

Cerium- 139 U 
Cerium- I4 1 U 
Cerium- 144 U 
Cesium- 134 U 
Cesium- 136 U 
Cesium- 137 U 
chrOI'niUm-5 I U 
Cobalt-56 U 
Cobalt-57 U 
Cobalt-58 U 
Cobalt-60 U 
Europium- 152 U 
Europium- 154 U 
Europium- 155 U 
Iridium-192 U 
Iron-59 U 
Lead-2 10 U 
Lead-2 12 
Lead-2 14 
Manganese-54 UUI 
Mercury-203 U 
Neodymium- 147 U 
Neptunium-239 U 
Niobium-94 U 
Niobium-95 UUI 
Potassium-40 
Promethium- 144 U 
Promethium-146 U 
Radium-228 

'\enium-106 U 

0.71 1 +/-0.123 
0.00 +/-0.0866 

-0.0345 4-0.0134 
0.00287 4-0.0178 

0.000524 +/-0.00902 
-0.02% 4-0.523 
0.0444 4-0.102 
0.561 +/-0.142 
0.361 4-0.0513 

-0.00145 4-0.00755 
0.0438 4-0.0538 
0.0396 +/-0.048 

0.00394 +/-0.00726 
-0.0082 +/-0.208 

-0.00325 4-0.0064 
0.126 +I-0.223 

0.00244 +/-0.0122 
0.000352 +/-0.00595 
-0.00221 4-0.0105 
-0.00218 +/-0.00661 
-0.01 35 4-0.02 17 
-0.0194 +/-0.0208 

0.0369 +/-0.04 15 
-0.00835 +/-0.0101 

0.0178 +/-0.0374 
0.937 +/-2.44 
0.863 +/-0.0969 
0.464 +/-0.0616 
0.00 +/-0.00827 

0.0208 4-0.0329 
0.314 +/-1.70 

-0.02 12 4-0.0401 
-0.00613 +/-0.00622 

0.00 +/-0.0325 
9.24 +/-0.946 

0.00296 +/-0.00704 
0.0097 +/-0.0113 
0.71 1 +/-0.123 

0.0516 +/-0.0625 

0.0394 
0.0725 
0.0214 
0.031 I 
0.014 
0.946 
0.189 
0.0909 
0.0222 
0.014 

0.0623 
0.09 1 

0.01 15 
0.356 

0.01 12 
0.402 

0.01 86 
0.01 13 
0.0182 
0.01 15 
0.0327 
0.035 

0.0451 
0.0175 
0.0564 

2.22 
0.0203 
0.0234 
0.0122 
0.0265 

3.10 
0.0757 
0.0106 
0.0401 
0.0946 
0.0126 
0.0141 
0.0394 
0.114 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
1000 
2.00 
1 .00 
0.050 

1 .00 
0.080 

1 .00 
0.500 
0.800 

P.O. Box 30712 Charleston, SC 29417 * 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 www.gel.com 
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 

'0 $ Meeting Today's Needs with a Vision for Tomorrow 

Certificate of Analysis 

Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: April 18,2003 

Page 2 of 3 

Client Sample ID: #14 Top Geoprobe Tube Botto Proiect: IEMIOOlOO 
Sample ID: 78159006 Client ID: IEMIOOl 

- ~- - _ _  - 

DF AnalystDate Time Batch Method 
~~ 

Parameter Qualifer Result DL RL Units 
~~ ______- 

Rad Gamma Spec A ~ l y s i s  
Gammaspec, Gamma, 
Silver-1 1Om 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin- I 13 
Uranium-235 
Uranium-238 

Zinc-65 
Yttrium-88 

nium-95 
S. .'reparation 

Solid 
U 
U 

U 
U 

U 
U 
U 

-0.000897 
-0.007 14 

0.22 1 
0.361 
0.857 

-0.01 15 
0.0716 
0.857 

0.00157 
0.0193 

-0.000797 

+/-0.00658 
+/-0.00761 
+/-0.0299 
+/-0.051 3 
+I-0.820 

+I-0.01 1 1 
+I-0.0874 
+/-0.820 

+/-0.00117 
+I-0.0196 
+/-0.0199 

0.01 17 
0.0128 
0.0121 
0.0222 
0.514 

0.01 87 
0.0829 
0.574 

0.0137 
0.03 15 
0.0351 

0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

Laboratory CompoJire 

The following Prep Methods were perfom@ 
Description Analyst Date Method 

Dry Soil Prep Dry Soil Prep RAD A-CQl,A-021B,A-026 AWB W 14/03 1149 244741 
GL-RAD-A-026 Laboratory sample composite TCD W 14/03 1130 244954 

~ 

Time PrepBatch 
__ ~ _ _ ~  ~ 

The following Analytical Methods were performed _ _  ~~ - 
Description Analyst Comments 

~- - 
Method 

1 DOE EML HASL 300 
~~~ - 

2 GL-RAD-A-026 

Notes: 
The Qualifiers in this report are defined as follows : 

< Actual result is less than amount reported 
> Actual result is  greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
'. X Samples were not spiked with this compound. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
Phone (843) 556-8171 Fax (843) 766-1178 w . g e l . c o m  
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GENERAL ENGINEERING LABORATORIES, LLC 
a Member of THE GEL GROUP, INC. 
Meeting Today's Needs with a Vision for Tomorrow 2 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 

Report Date: April 18,2003 

Page 3 of 3 

#14 Top Geoprobe Tube Botto Proiect: IEMIOOlOO 
78159006 Client ID: IEMIOOl 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

P.O. Box 30712 Charleston, SC 29417 2040 Savage Road (29407) 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (643) 556-8171 - www.gel.com 

Certificate of Analvsis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: W-Soil-Haz 
Sample ID: 78713001 
Matrix: Soil 
Collect Date: 22-APR-03 12r0.5 
Receive Date: 23-APR-03 
Collector: 
Moisture: 

Parameter Qualifier 
- _ _ _ _  

Electrode Analysis 
S W9045C p H  

Halogen Analysis 
pH at Temp C H 

SW9023 TOX (Exrrac t Halogen) 
F qctable Organic U 

:ns 
Me. -.q Analysis-CVAA 
TCLP Hg in Solid 

Metals Analysis-1CP 
Mercury U 

TCLP ICP Meralrfor Solid 
Arsenic U 
Banum 
Cadmium U 
Chromium U 
Copper 
Lead 
Selenium 
Silver U 
Zinc 

SW 7 3 3 Reactivity, Releasable 
Reacrrve Releasable U 
Cyanide 

TCLP BNA SOLID 8270C 3510C 

Rapid Flow Analysis (Alpkem) 

Semi-Volatiles-GClhlS 

1,4-D~chlorobenzene U 
2,4,5-Trichloropheno1 U 
2,4,6-Trichloropheno1 U 
2,4-Dinirrotoluene U 
Hexachlorobenzene U 
Hexachlorobutadiene U 
Hexachloroethane U 
Nitrobenzene U 
P '?chlorophenol U 

Client 
21.5% 

8.08 0.0 IO 

ND 10.5 

ND 0.000472 

ND 
0.322 
ND 
ND 
1.87 
2.25 

0.0758 
ND 
1.28 

0.01 15 
0.00305 
0.00158 
0.01 74 
0.01 76 
0.01 12 
0.0237 
0.01 89 

0.00852 

ND 5.34 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

I .55 
4.85 
1.95 
3.50 
3.25 
1.60 
2.15 
3.15 
25.0 

RL 

0.100 

19.1 

0.002 

0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 

25oooO 

50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

Report Date: May 22,2003 

Page 1 of 4 

-- ~ ~ ~ .._ 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

I VHI 04/23/03 2024 246909 I 

I LS 04/28/03 1300 247292 2 

1 NOR1 04/29/03 1206 247387 3 

10 RMJ 04/28/03 1217 247405 4 
10 
10 
10 
10 
10 
10 
10 
10 

1 ADF 02/03 I C  3 248561 

1 RMB 04/29/03 1103 247430 6 
1 
I 
I 
I 
I 
I 
1 
1 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil-Haz 
Sample ID: 

Parameter Qualifier 
_ _ _ _ ~  - -~ ~ 

Semi-Volatiles-GCIMS 
TCLP BNA SOLID 8270C 3510C 
Pyridine U 
m,pCresols U 
o-Cresol U 

8151A TCLP HERB Soil 
Semi-Volatiles-HERB 

2.4.5-TP U 
2.4-D U 

Semi-Volatiles-Pesticide & PCB 
gO8lM351 OC TCLP PEST Solid 
Chlordane (tech ) U 
- 1  U 
. .chlor U 
Heptachlor epoxide U 
Methoxychlor U 
Toxaphene U 
gamma-BHC (Lindane) U 

Titration Analysis 
Reactive Sulfide SW846 Chapter 7 3 4 
Reactive Releasable Sulfide J 

TCLP Volatiles in Solid 
Volatile Organics 

1,l-Dichloroethylene U 
1.2-Dichloroerhane U 
1.4-Dichlorobenzene U 
2-Butanone U 
Benzene U 
Carbon tetrachloride U 
Chlorobenzene U 
Chloroform U 
Tetrachloroethylene U 
Trichloroethylene U 
Vinyl chloride U 

Wet Chemistry General 
SWW95 Paint Filter Test 
Pant Filter 

78713001 
Result DL RL 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

33.9 

ND 
N D  
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

PASS 

25.0 
2.95 
2.25 

0.01 88 
0.01 8 

0.00155 
0000038 
O.oooO59 
O.ooOo3 

0.000278 
0.00105 

0.00002 1 

19.7 

0.082 
0.058 
0.050 
0.462 
0.066 
0.058 
0.064 
0.072 
0.066 
0.072 
0.110 

50.0 
50.0 
50.0 

0.100 
I .00 

0.0025 
O.ooo4 
0.0002 
0.0002 
0.002 
0.010 

0.0002 

500 

0.200 
0.200 
0.200 

I .00 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 
0.200 

The following PrepMethyis were performed - 

Method Description Analyst 

SW846 131 1 SW846 131 I TCLP Leaching ETL 
S” 5 1311 SW846 131 1 TCLP Leaching ETL 

_ _  -~~ ~ - 

~ ~ ~ ~ ~~ _ _  ~~ 

Report Date: May 22,2003 

Page 2 of 4 

Proiect: EMIOOl00 
Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
. - ~-~ _._ ~~ .~ 

Units 

20 YSl 04/30/03 1122 247455 7 
20 

I MM 01/29/03 1307 247466 8 
1 
1 
1 
1 
1 
1 

BEP2 04/28/03 1419 247017 9 

200 JEB 05/01/03 1752 248393 10 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

BEP2 05/02/03 0800 248563 1 1  

~ ~~~- ~~~ ~ 

Time PrepBatch 

1531 247047 
1531 247050 

~ ~- ~ - 

http://www.gel.com
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 
Report Date: May 22,2003 

Parameter 

Contact: Alan Duff 
Project: Routine Analysis 

SW846 1311 
SW846 3010A 
SW846 351OC 
SW846 351K 
SW846 7.3.3 Prep 
SW846 7470A Prep 
SW846 8151A Prep 
SW8469023 Prep 

Client Sample ID: W-Soil-Haz 
Sample ID: 78713001 

Qualifier Result DL 
~- ~ . .~ 

SW846 131 1 TCLP Volatiles Prep 

351OC BNA TCLPISPLP Prep827OC Analysis 
35 IOC PEST TCLP Liquid Prep 
SW 7.3.3 Reactivity. Releasable Cyanide 
EPA 7470A Mercury Prep TCLP Liquid 
8 I5 I A HERB TCLP Prep in Liquid 
SW 9023 Halogen, Extractable(T0X) Prep 

ICP-TRACE TCLP by SW846 3010A 

The following Analytical ~ ._ Methods - were performed 
Method 

1 SW846 9045C 
2 SW846 9023 

Description 
~ . - ~~~ ~ ~~ 

3 
4 
5 
6 
7 
8 
9 
10 

SW846 7470A 
SW846 3010/6010B 
SW846 7.3.3 
SW846 827OC 
SW846 8151A 
SW846 8081A 
SW846 ChpI. 7.3.4-TIT 
SW846 8260B 

11 SW846 9095 

Surrogate recovery Test 

2,4,6-Tri bromophenol 
2-Fluorobiphen y l 
2-Fluorophenol 
Nitrobenzene-d5 
PhenoLd5 
p-Terphenyld 14 
2,4-Dichlorophenylacetic acid 
4cmx 
Decachlorobiphen y 1 
Bromofluorobenzene TCLP Volatiles in Solid 
Dibromofluoromethane TCLP Volatiles in Solid 
Toluene-d8 TCLP Volatiles in Solid 

~ - ~ 

TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827K 351OC 
TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827OC 351OC 
TCLP BNA SOLID 827OC 35 I OC 
TCLP BNA SOLID 827OC 351OC 
8151A TCLP HERB Soil 
808 1N35 1OC TCLP PEST Solid 
8081N3510C TCLP PEST Solid 

RL 
ETL 
CWSl 
P B  
MJM 1 
B E E  
KHN 
NAC 1 
LS 

Page 3 of 4 

Proiect: IEMIOOl00 
Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
~~ 

Units 
~~~ ~ ~ - 

04/24/03 1531 247049 
04/26/03 1116 247404 
04/28/03 1327 247429 
04/28/03 I329 247465 
0510 1/03 1300 248560 
04/28/03 1200 247386 
04/28/03 1326 247454 
04/28/03 1215 247291 

Recovery % 

83% 
77 % 
48% 
76% 
30% 
94% 

105% 
83% 
88% 
94% 

107% 
101% 

- -  - - 
Acceptable Limits __ - . __ 

(35%-123%) 
(43%-107%) 
(20848%) 

(26%-125%) 
(9%-53%) 

(3 1%-127%) 
(56%-121%) 
(33%-126%) 
(30%-135%) 
(7 1%- 140%) 
(79%-I 39%) 
(80%-132%) 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: May 22. 2003 

Page 4 of 4 

Client Sample ID: WP-Soil-Haz Proiect: IEMIOOlOO 
Sample ID: 78713001 Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
~~~ _____ Parameter Quaiifer Result DL RL Units 

The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 

. ~. ~ .~~~ ~ ~ ______ ~ ~ .~ ~ . _ _  
Notes: 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
I Jncertain identification for gamma spectroscopy. 

ab-specific qualifier - must be fully described in case narrative and data summary package 
Y-- QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
y questions to your Project Manager, Amy Jamison. 

http://www.gel.com
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QC Summary 
Client : IEM, Inc. 

302 Westfield Road 
Knoxville, Tennessee 

contact: Alan Duff 

Workorder: 78713 

P--__ _____ _. NOM Sample Qual- 
Electrode Analysis 
Batch 246909 

__-_____- -~~ ~ 

QC1200413164 78713001 DUP 

QC1200413165 LCS 
PH 

PH 
Halogen Analysis 
Batch 247292 

QC1200414172 78713001 D W  

QC1200414174 LCS 

QC1200414171 MB 

QC1200414173 78713001 MS 

Extractable Organic Halogens U N D U  

Extractable Organic Halogens 250 

Extractable Organic Halogens U 

Extractable Organic Halogens 318 U ND 
Metals Analysis-ICP 
F 24740s 

,i12@3414429 78713001 DUP 
Arsenic U N D U  
Barium 0.322 
Cadmium U m u  
Chromium U N D U  
Copper I .87 
Lead 2.25 
Selenium 0.0758 
Silver U N D U  
Zinc I .28 

Arsenic 5.00 
Barium 10.0 
Cadmium 1 .00 
Chromium 5.00 

Lead 5 .OO 
Selenium 1 .00 
Silver 0.500 
Zinc 2.00 

Arsenic U 
Barium U 
Cadmium U 
Chromium U 
Copper J 
Lead J 
Selenium U 

QC1200414428 LCS 

Copper 2.00 

QC17004l4477 MB 

ReDorl Date: May 22,2003 
Page l o f  10 

RECt 
~~ ~ 

Range Anlst Date Time 

H 8.08 H 8.09 su 0 (0%-10%) VHI 04/23/03 2026 

7.00 6.98 su 100 (95%-105%) 04/23/03 2 0  19 

ND m a g  NIA (+/-l9.1) LS 04/28/03 13:09 

239 mgkg 96 (80%-120%) 04/28/03 12:46 

ND m d k  04/28/03 12:36 

292 mgkg 92 (70%-130%) 04/28/03 I353 

ND 
0.3 17 
ND 
ND 
1.83 
2.22 

0.0624 
ND 
1.26 

5.43 mgL 
10.6 mg/L 
1.06 mg/L 
5.28 mgL 
2.11 m a  
5.42 mg/L 
1.02 m a  

0.522 mgL 
2.14 mg/L 

N/A 
2 

N/A 
N/A 

2 
2 

19 A 

N/A 
2 

109 
106 
106 
106 
1 os 
108 
I 02 
104 
I 07 

(+/-0.050) RMJ 04/28/03 12:36 
(0%-20%) 
(+/-0.050) 
(+I-0.050) 
(0%-20%) 
(096-2096) 
(+/-0.050) 
(+/-0.050) 
(0%-20%) 

(80%- 120%) 04/28/03 12:lO 
(80%-120%) 
(80%- 120%) 
(80%-120%) 
(80%- 120%) 
(80%-120%) 
(80%- 120%) 
(80%-120%) 
(80%- 120%) 

04/28/03 1 1 : s  

04/28/03 15:22 



Workorder: 78713 
__ -- 

Pa--a-F!!- ~ ~ ~~ . ~~ 

Metals Analysis-ICP 
Batch 247405 

Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 

QC1200413551 78713001 

Copper 

QCl2004 I443 1 787 I 3001 

Copper 

ium 

Zinc 

Arsenic 
Barium 
Cadmium 
Chromium 

Lead 
Selenium 
Silver 
Zinc 
Metals Analysis-Mercury 
Batch 241387 

QC1200413555 TB 

Copper 

QC1200414391 78713001 
Mercury 

QC1200414390 Lcs 
Mercury 

QC1200414389 MB 
Mercury 

QC1200413552 78713001 
Mercury 

QC1200413555 TB 
Mercury 
Rapid Flow Analysis (Alpkern) 
Batch 248561 

QC1200417152 78713001 
Reactive Releasable Cyanide 

MS 

SDILT 

DUP 

MS 

DUP 

GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 

5.26 
10.5 
I .05 
5.26 
2.1 1 
5.26 
I .05 

0.526 
2.1 1 

0.020 

0.020 

U 

U 
U 

U 

U 

U 
U 

U 

U 

U 

U 

Sample Qual 

U 
J 

ND 
0.322 

ND 
ND 
1.87 
2.25 

0.0758 
ND 
1.28 

N D J  

N D U  
N D U  
187 
225 
7.58 U 
N D U  
128 

32.2 

J 
J 

U 
U 
J 
J 
J 

U 
J 

N D U  

U 

ND 

U 

N D U  

ND 
0.0103 

5.07 
9.76 

0.950 
4.76 
3.79 
7.05 
1.02 

0.477 
3.14 

1.34 
6.41 
ND 
ND 

36.0 
44.8 
ND 
ND 

24.7 

0.0288 
0.00398 

ND 
ND 

0.0283 
0.0204 
0.0342 
ND 

0.01 13 

ND 

0.02 I6 

ND 

0.0 1 86 

ND 

ND 

NIA 
SI6  
N/A 
N/A 
3.46 
.624 
NIA 
NIA 
3.56 

% 
90 
90 
90 
92 
91 
89 
90 
88 

(75%- 125%) 
(75%-125%) 
(75%- 125%) 
(75%-125%) 
(75%- 125%) 
(75%- 125%) 
(75%-125%) 
(75%- 125%) 
(75%- 125%) 

m a  N/A (+/-0.002) NOR 1 

m p n  108 (80%- 120%) 

mgn 

m g n  93 (75%-125%) 

m g n  

ugkg N/A (+/-25ooOO) ADF 

Date J ' i i  

04/28/03 12:30 

04/28/03 12:23 

04/28/03 12:04 

04/29/03 12: 12 

04/29/03 12:04 

04/29/03 12:02 

04/29/03 12:14 

04/29/03 12:OO 

05/02/03 1 0 3  

http://www.gel.com


Workorder: 78713 
~- ~~~ ~ ~~ - ~ ~ ~~ 

P3E!!!Pme ~ ~ -~ ~ ~ . - ~~ ~~ 

Rapid N o w  Analysis (Alpkern) 
Batch 248561 

QC1200417151 LCS 
Reactive Releasable Cyanide 

QC1200417150 MB 
Reactive Releasable Cyanide 
Serni-Volatiles-GC/MS 
Batch 247430 

QC1200414491 LCS 
1 ,4-Dichlorobenzene 
2,4,5-TrichlorophenoI 
2,4,6-TrichlorophenoI 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,pCresols 
0-Cresol 

** Tribromophenol 
**. .orobiphenyl 
**2-Fluorophenol 
**Nitrobenzene-dS 
**Phenol -d5 
** pTerpheny I-d 1 4 

QC1200414490 MB 
1,4-Dichlorobenzene 
2,4,5-TrichlorophenoI 
2,4,6-TrichlorophenoI 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyndine 
m,pCresols 
*Cresol 

**2.4,6-Tribrornophenol 
**2-Fluorobiphenyl 
**2-Fluorophenol 
**Nitrobenzene-dS 
**Phenol-dS 
**pTerphenyl-d14 

QC1200414492 78713001 MS 
I ,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2.4.6-Tric hlorophenol 

___ - 

GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel corn 

QC Summary 

J 

U 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1 0 0  
100 
100 
50.0 
100 
50.0 
100 
50.0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

100 
50.0 
100 

50.0 
100 

50.0 

500 
500 
500 

U ND 
U ND 
U ND 

- QC- 

21 lo00 

ND 

67.8 
78.6 
73.6 
68.0 
86.4 
82.1 
59.0 
76.2 
73.2 
41.3 
51.8 
61.3 
85.8 
38.6 
45.3 
45.1 
29.5 
44.8 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

82.1 
40.3 
46.8 
38.1 
29.8 
45.4 

346 
412 
390 

21 

68 

Page 3of 10 

Range Anlst @-le-TiE 

(0%-27%) 05/0U03 10:32 

05/02/03 1025 

(49%-93%) RMB 04/29/03 1042 
79 (60%-109%) 
74 (58%-107%) 
68 (61%-118%) 
86 (66%-106%) 
82 (43%-97%) 
59 (45%-9S%) 
76 (56%-106%) 
73 (38%-120%) 
41 (10%-150%) 
52 (389641%) 
61 (40%-90%) 
86 (35%-123%) 
77 (43%- 107%) 
45 (208-688) 
90 (26%-125%) 
30 (9%-53%) 
90 (31%-127%) 

04/29/03 10:21 

82 
81 
47 
76 
30 
91 

69 
83 
78 

(35%-123%) 
(43%- 107%) 
(20%-68%) 

(26%- 125%) 
(9%-53%) 

(3 1%- 127%) 

(40%- 101 %) 04/29/03 1 1 :24 
(458-1258) 
(41%- 120%) 



Workorder: 78713 
~ ~ ~ 

!!!!=am! ~ -~~~ 

Semi-Vdatiles-GCM 
Batch 247430 

2.4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
rn,pCresols 
0-Cresol 

**2.4,6-Tribromophenol 
* * 2-Fluorobipheny l 
**2-Fluorophenol 
**Nitrobenzene-d5 
**Phenold5 
**pTerphenyl-d 14 

QC1200414493 78713001 MSD 
1.4-Dichlorobenzene 
2,4,5-TrichlorophenoI 
2,4.6-TrichlorophenoI 
7 iitrotoluene 
k. .nlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,p-Cresols 
0-Cresol 

* *2,4,6-TribromophenoI 
**2-Fluorobiphenyl 
* *2-Fluorophenol 
**Nitrobenzene-dS 
**Phenol-dS 
**pTerphenyl-d14 

QC1200413541 TB 
1 ,CDichlorobenzene 
2,4,5-Trichloropheno1 
2,4,6-TrichlorophenoI 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m,pCresols 
o-Cresol 

**2,4.6-Tribrornophenol 

GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 
250 
500 
250 
500 
250 

500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 u 
500 
250 
500  
250 
500 
250 

QC Summary 
Page 4of 10 

- ~~ ~ _ _  ~~ 

Sample Qual QC Units RPD% &C% Range A@ Date Time 

ND 
ND 
ND 
ND 
ND 
ND 
N D  
ND 
ND 
416 
192 
239 
190 
151 
235 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
416 
192 
239 
190 
151 
235 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

500 

357 
433 
416 
303 
397 
420 
244 
270 
313 
474 
197 
23 8 
235 
153 
22 1 

342 
42 1 
390 
381 
438 
41 1 
301 
397 
417 
230 
262 
313 
473 
189 
226 
230 
150 
235 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
396 

71 
a7 
83 
61 
79 
84 
49 
54 
63 
95 
79 
48 
94 
31 
89 

(44%- 127%) 
(49%- i 17%) 
(35%-108%) 
(37%- 102%) 
(46%- 120%) 
(28%- 134%) 
(338-1588) 
(25%- 102%) 
(30%- 104%) 
(35%-123%) 
(43%- 107%) 

(20%-68%) 
(26%- 125%) 

(9%-53%) 
(3 1%- 127%) 

(056-3096) 04/29/03 I 1:46 
(0%-20%) 
(0%-23%) 
(0%-30%) 
(0%-30%) 
(0%-30%) 
(0%-21%) 
(05630%) 
(0%-26%) 
(0%-30%) 
(0%-22%) 
(0%-22%) 

(35%- 123%) 
(43%-107%) 
(2096-682) 

(26%-125%) 
(9%-53%) 

(3 1 %- 127%) 

04/29/03 1001 

http://www.gel.com
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QC Summary 

Semi-Vdatiles-GCDlS 
Batch 247430 

* * 2-FI uorobipheny I 
**2-Fluorophenol 
**Nitrobenzene-dS 
**Phenol-dS 
**pTerphenyl-d14 

Semi-Volatiles-HERB 
Batch 247455 

QC1200414543 L a  
2.4.5-W 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC1200414542 MB 

2,4.5-TP 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC1200414544 78713001 MS 

2.4.5-W 
2.4-D 

**2.~-r)ichlorophenylacetic acid 
1200414545 78713001 MSD 

L. IF 
2.4-D 

**2,4-Dichlorophenylacetic acid 
QC1200413541 TB 

2.4.5-TP 
2.4-D 

**2,4-Dichlorophenylacetic acid 
Semi-Vdatiles-Pesticide & PCB 
Batch 247466 

QC1200414568 LCS 
Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

**4cmx 
**Decachlorobipheny 1 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200414569 LCS 

**4rmx 

250 
500 
250 
500 
250 

0.0019 
0.0019 
0.0095 

0.0095 

0.380 
0.380 

1.90 

0.380 
0.380 

1.90 

1.90 

J 
J 

U 
U 

U ND 
U N D J  

I .99 

U ND 
U N D J  

1.99 

U 
U 

U 
0.005 
0.005 
0.005 
0.050 

U 
0.005 
0.010 
0.010 

0.100 

0.010 

- .  

--_E_ 

166 
203 
168 
131 
237 

0.00165 
0.0016 
0.008 

ND 
ND 

O.M)0635 

0.328 
0.320 

1.57 

0.325 
0.315 

I .60 

ND 
ND 
1.33 

ND 
0.0049 

0.00478 
0.0048 
0.0597 
ND 

0.0050 I 
0.00799 
0.00857 

ND 
ND 
ND 
ND 
ND 

0.0938 
ND 

0.00761 

Page 5of 10 
-~ -~ _ ~ ~ _  - 

Units RPD% REC% Range Anlst Date Time 

67 (43%-107%) 
41 (2046-68%) 
67 (26%- 125%) 
26 (9%-53%) 
95 (316-1278) 

87 (69%-135%) YSI 04/30/0309:31 
84 (58%-139%) 
84 (5696-1218) 

04/3W03 09:M 

7* (56%-121%) 

86 (61%-143%) 04/30/03 1027 

83 (56%-121%) 
84 (46%-150%) 

1 86 (0%-24%) 04/30/03 1054 
1 83 (W-27%) 

84 (56%-121%) 

04/30/03 08:36 

70 (56%-121%) 

(48%-14S%) MM M 9 / 0 3  I1:29 
98 (5796-1318) 
% (604b-123%) 
% (628-1238) 

I19 (53%-138%) 
(56%- 13 1%) 

100  (54%-128%) 
80 (33%- 126%) 
86 (30%-135%) 

(48%- 145%) 04/29/03 11:37 
(57%-131%) 
(60%- 123%) 
(62%-123%) 
(53%- 138%) 

94 (56%-131%) 
(54%- 128%) 

76 (338.126%) 

http://www.gel.com
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Workorder: 78713 
~ ~ ~ ~~ ~ . 

parmname ~ ~~ 

Semi-Vdatiles-Pesticide & PCB 
Batch 247466 

**Decachlorobipheny 1 
QC I 2004 I 4570 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

LCS 

**&m 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200414561 MB 

** 
** _. .chlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200414562 78713001 MS 

**km 
**Decachlorobiphenyl 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QCI-rn414563 78713001 MS 

**4cmx 
**DecachlorobiphenyI 

Chlordane (tech.) 
Endrin 
Heptachlor 
HeptacNor epoxide 
Methoxychlor 
Toxaphene 

QC1200414564 78713001 MS 

.- 

NOM _____ 

0.010 

0.100 

0.010 
0.010 

0.010 
0.010 

0.005 
0.005 
0.005 
0.050 

0.005 
0.010 
0.010 

0.100 

0.010 
0.010 

0.100 

QC Summary 

Samfle Qual 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0083 I 
0.00879 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0083 1 
0.00879 

ND 
ND 
ND 
ND 
ND 
ND 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 

U 

U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 

QC 

0 00874 

0 121 
ND 
ND 
ND 
ND 
ND 
ND 

0 00887 
0 OOgSl 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

000609 
0 00536 

ND 
0 00536 
0 00462 
0 00473 
00561 

ND 
0 00482 
0 00738 
0 OM72 

ND 
ND 
ND 
ND 
ND 

0 0976 
ND 

0 00881 
000902 

0 115 
ND 
ND 
ND 
ND 
ND 

87 (30%-135%) 

121 (4896-1458) 04/29/03 11:45 
(5776-13196) 
(60%- 123%) 
(62%- 123%) 
(53%- 138%) 
(56%- 131%) 
(54%-128%) 

89 (33%- 126%) 
85 (30%-135%) 

04/29/03 11:21 

61 
54 

1 07 
92 
95 

112 

96 
74 
17 

98 

88 
90 

1 I5 

(33%- 126%) 
(30%-135%) 

(34%- 15 1%) 04n9/03 1153 
(42%-136%) 
(41%-135%) 
(43%- 158%) 
(498-1538) 
(33%- 139%) 
(46%-132%) 
(33%- 126%) 
(30%- 135%) 

(34%- I5 1 %) 04129/03 12:Ol 
(42%- 136%) 
(41%-135%) 
(438-1585) 
(49%- 153%) 
(33%-139%) 
(46%- 132%) 
(33%-126%) 
(30%- 135%) 

(34%- 15 I %) 
(42%- 136%) 

04f29/03 12: 10 

(41%- 135%) 
(43%6-158%) 
(49%- 153%) 
(33%- 139%) 

http://www.gel.com
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Workorder: 78113 
-. ~. ~- ~~~ ~ ~ . .  ~- ~ 

PG!-!!!!?E---- . ~ ~ 

Semi-Volatiles-Pesticide & PCB 
Batch 247466 

gamma-BHC (Lindane) 
**&nu 
**Decachlorobipheny 1 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1100414565 78713001 MSD 

**&m 
**Decachlorobipheny I 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
I ihene 

QC1200414566 78713001 MSD 

La-BHC (Lindane) 
**kk 
**Decachlorobipheny 1 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200414567 78713001 MSD 

**km 
**Decachlorobipheny I 

Chlordane (tech.) 
Endrin 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 
Toxaphene 
gamma-BHC (Lindane) 

QC1200413541 TEl 

**&m 
**Decachlorobiphenyl 

Titration Analysis Federal 
Batch 24701 7 

QC1200413469 LCS 
Reactive Releasable Sulfide 

QC1200413467 MB 

QC Summary 

0.010 
0.010 

0.005 
0.005 
0.005 
0.050 

0.005 
0.010 
0.010 

0.100 

0.010 
0.010 

0.100 

0.010 
0.010 

0.010 
0.010 

570 

U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

ND 
0.00831 
0.00879 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0083 1 
0.00879 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0083 1 
0.00879 

ND 
m 
ND 
ND 
ND 
ND 
ND 

0.0083 1 
0.00879 

U 

U 

U 

U 
U 
U 
U 
U 

U 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

E -  

ND 
0.00852 
0.00765 

ND 
0.00535 
0.00506 
0.00504 

0.0578 
ND 

0.00519 
0.00829 
0.00894 

ND 
ND 
ND 
ND 
ND 

0.0994 
ND 

0.00873 
0.0093 1 

0.123 
ND 
ND 
ND 
ND 
ND 
ND 

0.00888 
0.0089 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

0.0079 
0.00879 

J 435 mgkg 

Page 7of IO 
~ - -  

- J C %  Range A I & -  BJe Time 

(46%-132%) 
85 (33%- 126%) 
77 (30%- 135%) 

(096-288) 04/29/03 12:18 
107 (096-20%) 
101 (0%-26%) 
101 (0%-22%3 
116 (0%-28%) 

(0%-31%) 
104 (096-22%) 
83 (33%-126%) 
89 (30%-135%) 

(056-28%) 04/29/03 12:26 
(056-2096) 
(0%-26%) 
(096-2276) 
(096-288) 

99 (0%-31%) 
(096-2296) 

87 (33%- 126%) 
93 (30%-135%) 

123 (096-28%) 04/29/03 12:59 
(0%-2c%) 
(046-268) 
(0%-22%) 
(076-2846) 

(0%-22%) 
( a - 3 1 % )  

89 (33%-126%) 
89 (3056-135%) 

w 9 / 0 3  11:12 

79 (335-12696) 
88 (30%-135%) 

76 (10%-80%) BEF? 04/28/03 14:02 

http://www.gel.com


Workorder: 78713 

Parmname ~~ 

Titration Analysis Federal 
Batch 247017 

Reactive Releasable Sulfide 
Volatile-GCIMS 
Batch 248393 

QC1'100416777 LCS 
1, I -Dichloroethylene 
1,2-Dichloroethane 
I ,4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachlonde 
Chlorobenzene 
Chlorofom 
Tetrachloroethylene 
Tnchloroethylene 
Vinyl chlonde 

**Bromofluorobenzene 
**Dibromofluoromethane 
**Toluene-dS 

"r1200416774 MB 
.hloroethylene 

I,, Jichloroethane 
1,4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachlonde 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chlonde 

**Bromofluoroben~ene 
**Dibromofluoromethane 
**Toluened8 

QC1200416775 78713001 PS 
I ,I-Dichloroethylene 
I ,2-Dichloroethane 
1 .4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachlonde 
Chlorobenzene 
Chlorofom 
Tetrachloroethylene 
Tnchloroethy lene 
Vinyl chloride 

* * Bromofluorobenzene 
**Dibromofluoromethane 
**TP'--enedS 

GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 

0.050 
0.050 
0.050 
0.250 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
0.050 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 
250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 

46.8 
53.5 
50.7 

~ ~~~ - 

-~~ 

ND 

0.047 
0.0509 
0.0595 
0.286 

0.0543 
0.0655 
0.0566 
0.053 

0.0633 
0.056 

0.0442 
46.1 
49.9 
50.9 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

45.1 
51.2 
48.7 

44.2 
48.4 
54.6 
259 

51.1 
64. I 
54. I 
51.9 
57.8 
52.5 
44.9 
45.6 
49.8 
50.0 

94 
1 02 
119 
I14 
109 
131 
113 
106 
I27 
112 
88 
92 

100 
I 02 

(72%-124%) JEB 05/01/03 1009 

(788-12346) 
(60%-138%) 

(73%- 125%) 

(7846-1184) 
(61%-147%) 
(846-1 17%) 
(84%- 120%) 
(78%-135%) 
(82%- 127%) 

(7 1%- 140%) 
(79%- 139%) 

(62%- 15 1 %) 

(80%- 132%) 

05/01/03 1225 m g n  
m g n  
m p n  
ma-  
m g n  
m g n  
mgn 
m g n  
mpn 
m p n  
m g n  
u g n  90 (7196-14046) 

u g n  98 (80%-132%) 
u g n  102 (79%-139%) 

88 
97 

109 
I03 
102 
128 
108 
104 
116 
105 
90 
91 

100 
100 

(59%-126%) 05/01/03 2Q42 
(67%-125%) 
(7 1%- 120%) 
(57%- 122%) 
(71%-119%) 
(50%- 143%) 
(77%-117%) 
(7 1 %- 125%) 
(67%- 133%) 
(60%- 143%) 
(42%- 147%) 
(7 1 %- 140%) 

(80%- 132%) 
(79%-139%) 

http://www.gel.com


Workorder: 78713 

Parmname ~ ~ 

Volatile-GCMS 
Batch 248393 

- __ ~ 

QCl200416776 78713001 PSD 
1.1 -Dichloroethylene 
I .2-Dichloroethane 
I .4-Dichlorobenzene 
2 Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Tetrachloroethylene 
Trichloroethylene 
Vinyl chlonde 

**Bromofluorobenzene 
**Dibromofluoromethane 
**Toluene-d8 

QCIXO413549 TB 
1, I -Dichloroethylene 
I .2-Dichloroethane 
I ,4-Dichlorobenzene 
2 'none 
1 re 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Teuachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromofluorobenzene 
**Dibromofluoromethane 
**Toluene-d8 

QC1200114895 TB 
1.1 -Dichloroethylene 
1,2-Dichloroethane 
1,4-Dichlorobenzene 
2-Butanone 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Te~rachloroethylene 
Trichloroethylene 
Vinyl chloride 

**Bromofluorobenzene 
**Dibromofl uoromethane 
* *Toluene-d8 

\Vet Chemistry General 
Balch 248563 

OC3200417156 78713001 DUP 

GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 

50.0 
50.0 
50.0 
250 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

50.0 
50.0 
50.0 

U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 
U ND 

46.8 
53.5 
50.7 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

QC 

42.5 
47.5 
52.7 
242 

49.4 
60.6 
52.4 
50.1 
54.5 
50.6 
42.5 
44.3 
48.5 
47.9 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46.8 
56.2 
51.4 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

46.6 
52.6 
49.1 

Page 9of 10 

U& RPD% RECS Range AI& 
-~ 

4 85 
2 95 
4 105 
7 97 
3 99 
6 121 
3 I05 
4 100 
6 109 
4 101 
6 85 

89 
97 
% 

(0%-20%) 
(096-2076) 
(096.20%) 
(096-209b) 
(0%-20%) 
(0%-20%) 
(0?&20%) 
(096.20%) 
(0%20%) 
(0%-20%) 
(0%-20%) 

(79%- 139%) 
(7 1%- 140%) 

(80%- 132%) 

94 (71%-140%) 
1 12 (79%- 139%) 
103 (80%-132%) 

93 (73%-140%) 
105 (79%-139%) 
99 (80%-132%) 

hie Time 

05/01/03 21.10 

05/01/03 16:27 

05/01/03 16:5S 

http://www.gel.com
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QC Summary 
Workorder: 78713 Page lOof 10 
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Pamname - - Sample Qual QC U@& RP-DYo REC% Range Anlst Date Time 
Wet Chemistry General 
Batch 248563 

Paint Filter PASS PASS NIA BEP2 05/0uO3 0896 

Notes: 
The Qualifiers in this report are defined as follows: 

Actual result is less than amount reported 

Actual result is greater than amount reported 

Analyte found in the sample as well as the associated blank. 

Flag for results below the MDC or a flag for low tracer recovery. 

Concentration exceeds instrument calibration range 

< 
> 
B 

BD 

E 
H Holding time exceeded 

J 

P 

U 

UI 
X 

- 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

The response between the confirmation column and the primary column is AO%D 

Indicates the compound was analyzed for but not detected above the detection limit 

Uncertain identification for g a m a  spectroscopy. 

Labspecific qualifier - must be fully described in case narrative and data summary package 

QC Samples were not spiked with this compound. 

NIA indicates that spike recovery limits do not apply when sample concentration exceeds spike cow. by a factor of 4 or more. 
* The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than 

the 
For PS, PSD, and SDlLT results, the values listed are the measured amounts, not final concentrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 

five times (SX) the contract required detection limit (a). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +I- 
RL is used to evaluate the DUP result. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil- 1 
Sample ID: 78712001 
Matrix: Soil 

Receive Date: 23-APR-03 
Collgector: . Client 

Collect Date: 22-AF'R-03 09~40 

_ _  
Parameter Qualifier Result 

~- - _ _  - - 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid (Standard Lisr) 
Actinium-228 
Americium-24 I 
Antimony- 124 
Antimony- 125 
Barium- 133 
r .-rm-140 

ium-7 
bralnuth-2 12 
Bismuth-214 
Cerium- I39 
Cerium-141 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-5 I 
Coball-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- I52 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-2 10 
Lead-2 12 
Lead-2 I4 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium 146 

im-226 

DL 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
UUI 
UUI 

U 
U 
U 
U 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 
U 

U 
U 

1.10 
9.15OE-06 

-0.019 
0.0266 
0.0209 

-0.03 I3 
0.0275 
0.679 
0.610 

0.000551 
0.0443 

-0.0863 
-0.00238 

-0.0244 
0.0653 

0.226 
0.00 
0.00 

-0.0122 
O.Ooo8 1 
-0.025 

-0.00845 
0.0472 

-0.0087 
-0.02 I9 

-1.11 
1.36 

0.783 
0.00639 

0.00 
0.128 

-0.119 

0.0218 
15.7 

0.00334 
0.00733 

0.610 

-0.00271 

+I-0.2 15 
+/-0.0903 
+I-0.0187 
+I-0.0382 
+/-0.0188 

+I-0.200 
+I-0. I 4 4  
+I-0.225 
+I-0. I 0 6  

+I-0.0166 
+I-0.054 1 
+/-0. I02 

+I-0.0144 
+/-0.104 

+I-0.0246 
+I-0.220 

+I-0.0326 
+I-0.0232 
+/-0.0 166 
+/-0.0 132 
+I-0.0402 

+/-0.046 
+I-0.0836 
+I-0.0159 
+/-0.0423 

+I-2.66 
+LO. 162 
+/-0.124 

+I-0.0314 
+/-OS08 
+I-0.102 
+I-0.013 

+I-0.0277 

+I-0.0347 

+I- I .67 
+I-0.0138 
+I-0.0172 
+/LO. 106 

0.0863 
0.172 

0.0325 
0.0708 
0.03 18 

0.370 
0.273 
0.198 

0.0489 
0.028 I 
0.072 
0.192 

0.0229 
0.153 

0.0248 
0.418 

0.0308 
0.0242 
0.0285 
0.0244 
0.07 1 1 
0.0823 
0.0983 
0.0284 
0.0714 

5.08 
0.0434 
0.0505 
0.0277 
0.0356 
0.960 
0.169 

0.0234 
0.0459 
0.21 I 

0.0254 
0.03 1 5 
0.0489 

- _  

RL 
~- 

0.800 
0.200 
0 100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0 100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
1000 
2.00 
I .oo 

0.050 
1 .OO 

0.080 
I .oo 

Report Date May 22,2003 

Page 1 of 3 
- _ _ ~  _ ~ _~ ~~_ _~ ~ 

Proiect: IEMIOOlOO 
Client ID: IEMlOO1 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: May 22,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil- I 
Sample ID: 78712001 

Parameter Qualifier Result 
~ ~ ~ ~ ~~~ ~~~~ 

Rad Gamma Spec Analysis 
Gammaspec. Gamma, Solid (Srandord Lst) 
Radium-228 1.10 +/-0.215 
Ruthenium- 106 U -0.0502 +/-0.120 
Silver-1 IOm U 0.0105 +/-0.0133 
Sodium-22 U -0.00322 +/-0.0166 
Thallium-208 0.352 +/-0.056 
Thorium-230 0.6 10 +/-0.106 
Thorium-234 U 1.30 +/-IS6 
Tin-1 13 U 0.0201 +/-0.0193 
Uranium-235 0.227 +/-0.208 
Uranium-238 U 1.30 +/-1.56 
Y ttrium-88 U -0.0013 +/-0.0138 

55 U 0.00892 +/-0.0382 
~ hum-95 U 0.0338 +/-0.0404 

The following Prep ~~~ Methods ~~~~~ wereperfbrmed - 

Method Description 
__ 

DL 
. - . ... . 

0.0863 
0.216 

0.0229 
0.0296 
0.0257 
0.0489 

I .42 
0.0365 
0.203 

1.42 
0.0248 
0.06 I6 
0.059 

RL 

0.500 
0.800 
0.080 
0.080 
0.080 

1 .OO 
2.00 

0.100 
0.500 

1-00 
0.100 
0.300 
0.200 

Analyst 
~ ~~ ~~~ ~~~~~ ~ 

Dry Soil Prep Dry Soil Prep RAD A-02 1,A-02 1 B,A-026 TCD 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOI 

DF AnalystDate Time Batch Method 
_. 

Units 
~~~~ - - 

- _ _  _ _  - The following Analytical Methods were performed ~ ~~ ~ 

Method Description Analyst Comments 
~~~~~~ ~ 

I 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: May 22,2003 

Page 3 of 3 

Client Sample ID: WP-Soil- 1 Proiect: IEMIOOlOO 
Sample ID: 787 1200 1 Client ID: IEMIOO1 

DF AnalystDate Time Batch Method 
~~ ~ ____ UNtS 

- -~ 
DL RL __ ~- 

Parameter Qualifier Result 
~ ~~ _ _ _ _ ~ _ _ _  

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewed by 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: May 22.2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil-2 
Sample ID: 78712002 
Mabix: Soil 
Collect Date: 22-APR-03 09~30 
Receive Date: 23-APR-03 
Collector: Client- 

~~~ 

Parameter Qualifier Result 
- - 

Rad Gammaspec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony- 125 
Barium-133 
Barium- 140 
I- ‘lium-7 

.th-212 
Bmnuth-214 
Cerium- I39 
Cerium- I4 I 
Cerium- I 4 4  
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
iron-59 
Lead-210 
Lead-21 2 

Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium-144 
Promethium- 146 
Radium-226 

m-228 

Lead-2 14 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.625 
-0.00345 
-0.00761 
-0.0123 

-0.00536 
-0.167 

-0.0141 
0.492 
0.461 

-0.00109 
0.002 1 1 

0.201 
-0.00356 
-0.0803 
-0.0109 
0.0248 

-0.00523 
0.00377 

-0.00728 
-0.0014 
-0.038 
0.0013 
0.0442 

0.00324 
0.01 16 

1.54 
0.839 
0.609 

0.0148 
0.0195 
0.0962 

0.00795 
0.00676 
0.0336 

8.66 
-0.00585 
-0.00459 

0.461 
0.625 

~ 

+I-0.164 
+/-0.0568 
+I-0.0 197 
+I-0.0359 
+I-0.01 83 
+I-0.206 
+I-0.145 
+I-0.240 

+I-0.0849 
+I-0.01 16 
+I-0.03 I8 
+I-0.136 
+I-0.0 I3 

4-0.0861 
+I-0.01 34 
+I-0.202 
+I-0.0 I7 

+/-0.00988 
+I-0.0175 
+1-0.0151 
+I-0.0374 
+I-0.0463 
4-0.0701 
+I-0.015 I 

+/-0.048 
+I-3.72 

+I-0.105 
4-0.1 13 

+I-0.0 147 
+I-0.0329 

+/-OS1 I 
+I-0.0709 
+I-0.0 I37 
+/-0.0261 

+I- 1.03 
+I-0.0135 
+I-0.0158 
+I-0.0849 
+1-0.164 

DL 

0.0862 
0.1 13 
0.03 1 
0.062 

0.0285 
0.352 
0.273 
0.189 

0.0473 
0.0217 
0.0602 
0. I38 

0.0236 
0.139 

0.0231 
0.367 

0.0303 
0.0191 
0.0309 
0.0282 
0.0625 
0.087 

0.0752 
0.0277 
0.0874 

2.77 
0.0402 
0.0483 
0.0289 
0.0365 
0.975 
0.136 
0.026 

0.0476 
0.21 1 
0.024 

0.0294 
0.0473 
0.0862 

__. - - 

RL 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
I .OO 

0.050 
1 .00 
0.080 

1 .00 

0.500 

Page I of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOO1 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: May 22,2003 

Contact- Alan Duff 
Project Routine Analysis 

Client Sample ID: Wp-Soil-2 
Sample ID: 787 12002 

Parameter Qualifier Result 
- _ _ _ _ _  - ~_ 

Rad Gamma Spec Analysis 
Gammaspec. Ga 
Ruthenium-106 
Silver- I 1Om 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin- 1 13 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 

oium-95 

m a .  Solid (Sfandnrd L i s r )  
U 0.00205 
U 0.00749 
U 0.000468 

0.216 
0.46 1 

U 0.868 
U 0.00823 
U 0.0286 
U 0.868 
U 0.0119 
U 0.016 
U 0.0347 

+I-0.125 
4-0.0129 
+I-0.0167 
4-0.0449 
+I-0.0849 
+I-0.903 

+/-0.0177 
+I-0.0112 
+I-0.903 

+I-0.0152 
+I-0.039 

+I-0.0582 

The following Prep Methods were performed 
~ ~_ 

Method 

DL 

0.234 
0.025 1 
0.03 I4 
0.024 I 
0.0473 
0.93 I 

0.0326 
0.148 
0.931 

0.0327 
0.0644 
0.0609 

RL 

0.800 
0.080 
0.080 
0.080 

I .OO 
2.00 

0.100 
0.500 

I .oo 
0.100 
0.300 
0.200 

_ _~ 
Description Analyst 

Page 2 of 3 

Proiect: IEMIOOl00 
Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
~. 

UNtS __ ___  __. _ 

_ _  
Date Time Prep Batch 

_- _ _ _ ~ _  _ _ - ._ - 
Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 04/25/03 1656 246759 

- ~ __ The following_Analytjcal _ _  Methods were performed ~_ ~ 

Analyst Comments 
~_ 

~ _ _ _ _  ___  
Description 

_ _  ____ 
Method 

I 
._ . 

EML HASL 300.4 5 2.3 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

Hag for results below the MM3 or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: May 22,2003 

Page 3 of 3 

Client Sample ID: WP-Soil-2 Proiect: IEMI00100 
Sample ID: 787 12002 Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
~~ _ _  -~~ ~ 

Units 
~ ___ - 

Parameter Qualifer Result DL RL ___  __ - __ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

http://www.gel.com
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM. Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: May 22,2003 

Contact Alan Duff 
Project Routine Analysis 

Client Sample ID: WP-Soi 1 - 3 
Sample ID: 78712003 

Parameter Qualifier Result 
~~~ - - ~ -  ~~~~~ - ~ 

Rad Gamma Spec Analysis 
Gammaspec. Gamma, Solid (Sfandard List) 
Ruthenium- 106 U -0.0287 
Silver-1 1Om U -0.00108 
Sodium-22 u -0.0022 
Thallium-208 0.238 
Thorium-230 0.472 
Thorium-234 I .39 
Tin- 1 I3 U -0.00448 
Uranium-235 u 0.0665 
Uranium-238 1.39 
Yttrium-88 u 0.00411 

65 U 0.000529 
nium-95 U 0.0338 

7' _. 

. 
~- The fo!~owiog~Prep~hle!hodswereperformed. . -~ ._ 

Method Description 

+/-0.1 I6 
4-0.0123 
4-0.0175 
+I-0.0427 
+I-0.0857 
+I-0.995 

+I-0.0204 
+I-0.0777 
+I-0.995 

+I-0.014 I 
+I-0.037 I 
+I-0.04 I8 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
~ 

DL RL Units __ .._ ~- --- - ~- - 

0.2 12 
0.0227 
0.0278 
0.0251 
0.0439 
0.913 

0.03 18 
0.152 
0.913 
0.028 

0.0604 
0.0584 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

-~ - - ~ - 

Analyst Date Time PrepBatch 
~~ ~ _ _  ._. - ~ ~ ~~ _ _  - - ~  ~~ - 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 04/25/03 1656 246759 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Hag for results below the MDC or a flag for low tracer recovery. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.geI.com 

Certificate of Analysis 

Company : IEM, lnc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: May 22,2003 

Page 3 of 3 

Client Sample ID: WP-Soil-3 Proiect: IEh4IOOlOO 
Sample ID: 787 12003 Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
~~ ____.- 

Parameter Qualifier Result DL RL UNtS 
~ -~ - ~ - _ _  _ _  ~~ -~ 

Where the analytical method has been performed under NELAP certification, the analysis has met a11 of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewed by u u  

http://www.geI.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: May 22,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soi 1-4 
Sample ID: 78712004 
Matrix: Soil 
Collect Date: 22-APR-03 IO: 10 
Receive Date: 23-APR-03 
Collector: Client - .~ 

Parameter Qualifier ResuH 
~ _ _  

Rad Gamma Spec Analysis 
Gamma Fpec, Gamma. Solrd (Standard Last) 
Actinium-228 
Americium-24 I 
Antimony-124 
Antimony- 125 
Barium- 133 
Barium-140 

Ilium-7 
,uth-2 12 

Ksmuth-2 14 
Cerium- 139 
Cerium- 14 1 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-5 I 
Cobalt-56 
Cobalt-57 

Cobalt-60 
Europium- 152 
Europium- 154 
Europium-155 
Iridium- 192 
lron-59 
Lead-210 
Lead-2 12 
Lead-2 14 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 

ium-228 

Cobalt-58 

I' 

U 
U 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 
U 

U U I  
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.773 4-0.170 
0.0133 +/-0.0646 

0.00931 +/-0.0224 
0.01 1 +/-0.037 

0.0188 +/-0.0186 
0.178 +/-0.229 

0.0191 +/-0.169 
0.788 +/-0.250 

1.04 +/-0.154 
0.00422 +/-0.013 1 

0.00 +/-0.0655 
-0.0799 +/-0.0873 
0.00224 +/-0.0168 
-0.0604 +/-0.109 
-0.0122 +/-0.017 

-0.00701 +/-0.2 1 I 
0.0041 I +/-0.0167 

0.00 +/-0.0198 
-0.00858 +/-0.0173 

0.0161 +/-0.0216 
-0.00567 +/-0.037 

0.0543 +/-0.051 
0.00 +/-0.087 I 

0.0172 +/-0.0156 
-0.0033 +/-0.041 

0.535 +/- 1.57 
1.01 +/-0.125 
1.32 +/LO. 175 

0.0207 +/-0.0201 
0.01 53 +/-0.0205 
-0.261 +/-0.540 

-0.0235 +/-0.0776 
0.00514 +/-0.0137 
0.01 33 +/-0.03 13 

6.2 1 +/-0.8 16 
0.00183 +/-0.0135 
0.01 54 +/-0.0186 

1.04 +/-0.154 
0.773 +/-0. I70 

DL 

0.0985 
0.1 18 

0.0362 
0.0698 
0.0326 
0.423 
0.276 
0.189 
0.0499 
0.0246 
0.064 1 
0.159 

0.0266 
0.160 

0.0245 
0.401 

0.03 I6 
0.0207 
0.031 
0.028 

0.0695 
0.0978 
0.0817 
0.0309 
0.0738 

2.96 
0.0423 
0.0525 
0.0258 
0.0401 
0.954 
0.148 

0.0261 
0.052 I 
0.263 

0.0256 
0.0356 
0.0499 
0.0985 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
I .00 

0.050 
1 .OO 

0.080 
I .00 

0.500 
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Proiect: EMIOOlOO 
Client ID: IEMIOOl 

http://www.gel.com


. 

GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-soil4 
Sample ID: 78712004 

Parameter Qualifier Result 
__ ~~ - 

 ad Gamma spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Ruthenium-106 U 0.00731 
Silver- 1 1 Om U -0.00383 
Sodium-22 U 0.0198 
Thallium-208 0.290 
Thorium-230 1.04 
Thorium-234 U 0.496 
Tin- 1 13 U 0.00347 
Uranium-235 0.302 
Uranium-238 U 0.496 
Yttrium-88 U 0.0107 
Zinc-65 U 0.0191 
’ iium-95 u -0.0207 

+I-0.157 
+I-0.0139 
+/-0.0184 
+/-0.0504 
+I-0.154 
+I- 1.18 

+/-0.02 I2 
+/-0.206 
+I- 1.18 

+/-0.0151 
+I-0.0402 
+I-0.0325 

DL RL 

0.247 
0.0245 
0.0353 
0.0266 
0.0499 
0.983 

0.0354 
0. I73 
0.983 

0.0287 
0.0659 
0.058 

0.800 
0.080 
0.080 
0.080 

I .00 
2.00 

0.100 
0.500 

1 .OO 
0.100 
0.300 
0.200 

Report Date: May 22,2003 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOI 

DF AnalystDate Time Batch Method 
- ~ -~~~ - - ~ 

Units 

The fol&w&s Prep Metho-& were performed __ 
~ 

Method Description Analyst Date Time PrepBatch 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 04/25/03 1656 246759 

~ -~ 

~~ -~ - -~ .- 

~~ ~~ _. _. -~ - The following Analytical ~~~ Methods were performed 
Description Analyst Comments Method 

I EML HASL 300.4 5.2.3 
~ - ~~ ~- -~ -~ 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
LJI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston S C  29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: May 22,2003 

Page 3 of 3 

Client Sample ID: WP-Soil4 Proiect: EMIOOlOO 
Sample ID: 78712004 

Parameter Qualifier Result DL RL 
Client ID: IEMIOO1 

DF AnalystDate Time Batch Method 
~~~ ~~ 

Units 
- .  ~- __._ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewed by 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

._ 

Certificate of Analvsis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxvjlle, Tennessee 37919 
Report Date: May 22,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-soil-5 
Sample ID: 787 12005 
Matnx: Soil 
Collect Date: 22-APR-03 09~45 
Receive Date: 23-APR-03 
Collector: Client - 

Parameter Qualifier Result DL 
~~ ~~- _ _ _ ~ ~ -  -~ 

Rad Gamma Spec Analysis 
Gammnspec, Gamma, Solid ( 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony- 125 
Barium- 133 
Barium-I40 

‘lium-7 

Bismulh-2 14 
Cerium- 139 
Cerium- 14 1 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- I37 
Chromium-5 I 
Cobalt-56 
Cobalt-57 

Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-2 I O  
Lead-2 12 
Lead-2 14 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 

111-228 

Jth-212 

Cobalt-58 

- 

Standard t i s t )  
0.902 

U -0.0217 
U -0.00353 
U 0.0136 
U 0.00561 

U 0.03 13 
0.587 

I .23 
U 0.00663 
U 0.0146 
u -0.0109 
U 0.00159 
U 0.0308 
U 0.000292 

U -0.163 

U -0.014 
U -0.00764 
U 0.00413 

U 0.00772 
U 0.00685 
U 0.00187 
U 0.0563 

U 0.00215 
U -0.912 

0.990 
1.46 

U 0.00647 
UUI 0.00 

U 0.0376 
U 0.0347 
U 0.00777 
U 0.0304 

5.66 
U -0.000516 
U -0.00802 

U -0.0175 

U -0.0023 

1.23 
0.902 

+I-0.18 I 
+I-0.0726 
+/-0.0178 
+I-0.0412 
+I-0.01 85 
+I-0.2 1 I 
+I-0.145 
+I-0.236 

+I-0.0135 
+I-0.177 

+I-0.0484 
+I-0.0884 
+I-0.0147 
+I-0,0761 
+I-0.0146 
+I-0.2 18 
+I-0.017 

+I-0.01 11 
+/-0.0174 
+I-0.0137 
+/-0.0389 
+I-0.0396 
+I-0,0777 
+/-0.0163 
+1-0.0404 

+I-1.75 
+I-0.122 
+I-0.185 
+I-0.014 

+I-0.0337 
+/-OS I 1 

+I-0.0804 

+I-0.0274 
+I-0.743 

+I-0.0134 
4-0.0 165 
+I-0.177 
+I-0. I 8 I 

+I-0.0135 

0.0941 
0.129 

0.0323 
0.0699 
0.03 18 
0.361 
0.275 
0.198 

0.0458 
0.0255 
0.0666 
0.167 

0.0239 
0.147 

0.0236 
0.390 

0.0294 
0.0214 
0.0287 
0.0267 
0.0747 
0.0737 
0.0848 
0.029 

0.0753 
3.13 

0.0422 
0.05 1 
0.026 

0.036 1 
0.957 
0. I56 

0.0253 
0.0473 
0.218 

0.0242 
0.0302 
0.0458 
0.094 1 

Page I of 3 

Proiect: EM100100 
Client ID: EM001 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
loo0 
2.00 
1 .oo 

0.050 
1 .00 

0.080 
1 .00 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil-5 
Sample ID: 787 12005 

Parameter Qualifier Result 
~ _ ~ ~ _  _ _ ~ ~  

Rad Gamma Spec Analysis 
Gammaspec, Gamma, 
Ruthenium- 106 
Silver-1 10m 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin- I I3 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 

\ium-95 

, Solid (Stanciaid Lisr) 
U -0.0457 
U 0.00918 
U 0.000704 

0.313 
I .23 
3.22 

U 0.00393 
U 0.0476 

3.22 
U 0.00217 
U 0.0348 
U -0.00665 

- The follow+g Prep Methes-were performed 
Method Description 

-~ _ -  

+/-0.119 
+/-0.0124 
4-0.0143 
+I-0.0544 
+I-0. I77 

+/ - I  .89 
+/-0.0195 
+/-0. I57 

+I-1.89 
+I-0.01 32 
+I-0.0248 
+I-0.0328 

~ 

DL 
_. - 

0.21 2 
0.0239 
0.0266 
0.024 

0.0458 
1.03 

0.0372 
0.170 

1.03 
0.0255 
0.0388 
0.0583 

-~ 

- -~ - __- -- 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 

The following ~~~ Analytical -~~ Methods wergerformed -~ 
Description 

- __ ~ - - 

Method 

I EML HASL 300,452.3 
~ 

RL 
- 

0 800 
0 080 
0 080 
0 080 

100 
200 

0.100 
0 500 

l o o  
0 100 
0.300 
0 200 

Analyst 

TCD 

Report Date: May 22,2003 

Page 2 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
-~ 

Units 
- _. - - -- ______ 

- _ _  - - -  

Date Time Prep Batch 

04/25/03 1656 246759 
~ - -  

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - ww.gel.com 

Reviewed by (J -( 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: May 22,2003 

Page 3 of 3 

Client Sample ID: WP-Soil-5 F’roiext: I E ~ O O l O O  
Sample ID: 787 12OO5 

Parameter Qualifier Result DL RL 

Client ID: IEMIOOl 
DF AnalystDate Time Batch Method 

-~ 
Units __ - - ~~ -~ - ~ . ~~~ ~ ~ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard opeiating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

http://ww.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 
Report Date: May 22,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil-6 
Sample ID: 78712006 
Matrix: Soil 
Collect Date: 22-APR-03 
Receive Date: 23-APR-03 

- ~~ _ _ _ ~  Collector: _ _ _ _  Client--- 
Parameter Qualifier Result 

~~~~~ ~ ~~~ ~ ~~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 0.814 
Americium-241 u -0.0411 
Antimony- 124 U -0.00513 
Antimony-125 U -0.00396 
Barium-I 33 U 0.0185 
Barium- 140 U 0.0724 

~th-2 I2 0.65 1 
b~muth-214 0.734 

Cerium- 14 I U 0.0294 
Cerium- 144 U -0.0292 
Cesium- 134 u -0.0021 
Cesium- I36 U -0.0695 
Cesium- 137 u 0.0104 
Chromium-51 U -0.0205 
Cobalt-56 U -0.00707 
Cobalt-57 u 0.00502 
Cobalt-58 U 0.000822 
Cobalt-60 u 0.0012 
Europium- 152 U 0.00275 
Europium- I54 U 0.013 
Europium- 155 U 0.0388 

Iron-59 U 0.00965 
Lead-2 10 U 2.91 
Lead-2 12 1.01 
Lead-2 14 0.942 
Manganese-54 U -0.00753 
Mercury-203 U 0.0183 

Neptunium-239 U 0.0443 
Niobium-94 U 0.00338 
Niobium-95 U 0.0165 
Potassium-40 4.53 
Promethium-144 U 0.00324 
Promethium- 146 U 0.00175 
Radium-226 0.734 

111-228 0.814 

Ilium-7 U -0.0227 

Cerium- 139 U -0.00598 

Iridium-192 U -0.00152 

Neodymium-147 U -0.574 

+I-0. I74 
+I-0.0974 
4-0.0172 
+I-0.0323 
4-0.0187 
+I-0.2 I2 
4-0.133 
+I-0.246 
+I-0. I 1 I 

4-0.0135 
4-0.0696 
+I-0.0933 
4-0.0146 
4-0.0839 
+1-0.0151 
4-0.21 I 

+I-0.0155 
+I-0.0 1 04 
+I-0.0195 
+1-0.0134 
+I-0.036 1 
+I-0.0405 
+I-0.0436 
+I-0.0155 
+I-0.0366 

+I-2.99 
+I-0.12 1 
+I-0.13 1 

+I-0.0 149 
+I-0.022 1 
+I-0.514 

4-0.0749 
+I-0.0129 
+I-0.0275 
+I-0.667 
+I-0.013 

+I-0.0158 
+/-0.11 I 
+I-0.174 

DL 

0.08 I 4  
0.159 
0.03 I 

0.0609 
0.0291 
0.400 
0.248 
0.186 

0.0458 
0.0222 
0.0585 

0.157 
0.0233 
0.136 

0.0246 
0.377 

0.0269 
0.0202 
0.0309 
0.0253 
0.0648 
0.0776 
0.0865 
0.0277 
0.0703 

5.72 
0.0362 
0.0438 
0.0257 
0.0334 
0.876 
0.147 

0.0238 
0.046 
0.258 

0.0242 
0.030 

0.0458 
0.08 14 

RL 
~~ 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
I .oo 

0.050 
I .OO 

0.080 
I .oo 

0.500 

Page 1 of 3 

Proiect: IEMIOOIOO 
Client ID: IEMIOOI 

DF AnalystDate Time Batch Method 
~ ~- ._ __ __ Units _ _  ~ 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: wp-Soil-6 
Sample ID: 787 12006 

Parameter Qualifier Result 
~- - ~- 

Rad Gamma SpecAnalysis 
Gammaspec, Gamma, Solid (Standard Lisr) 
Ruthenium- 106 U 0.00373 
Silver-I IOm u 0.00264 
Sodium-22 u 0.00466 
Thallium-208 0.273 
Thorium-230 0.734 
Thorium-234 U 0.690 

Uranium-235 0.509 
Uranium-238 U 0.690 
Y ttrium-88 U -0.00362 

ium-95 U 0.0292 

Tin-I 13 U -0.0189 

Zinc-65 U -0.00227 

~- The following - ~ Prep - Methods were performed 
Method Description 

+/-0.118 
+/-0.0126 
+/-0.0146 
+/-0.0441 
+I-0. I I I 

+/-I .50 
+/-0.0188 
+/-0.202 
+/- 1 SO 

4-0.0151 
+I-0.0362 
4-0.0345 

. - - -~ - 

Dry Soil Prep Dry Soil Prep RAD A-021 ,A-021 B,A-026 

DL - _  

0.2 19 
0.0235 
0.028 

0.0253 
0.0458 

1.24 
0.03 1 1 
0 188 

1 24 
0.027 

0.0583 
0.0606 

The following Analytical Methods were performed 
Method Description 

I EML HASL 300.4.5.2.3 

-- - -  - 

_~ - -~ ~~~- - 

Report Date: May 22,2003 

Page 2 of 3 

Project: IEMIOOlOO 
Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
. 

Units ~ _ _ _ _  _ _  - RL _ -  

Analyst Date - Time Prep Batch 

TCD 04/25/03 1656 246759 
-~ ~ 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is AO%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analvsis 

Report Date: May 22,2003 

Page 3 of 3 

Client Sample ID: WP-soil-6 F’roiect: IEMIOOlOO 
Sample ID: 787 1 2006 Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
._ - ~ ~~- 

Parameter Qualifier Result DL RL Units 
- __ . _ _ _ _  - - -~~ ~ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NJZLAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

&vu+ G h  L 
Reviewed by 

http://www.gel.com
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil-7 
Sample ID: 78712007 
Matrix: Soil 
Collect Date: 22-APR-03 1 1 :35 
Receive Date: 23-APR-03 

Client 
~~ ~~~ . ~~  collector: ~ ~ _ _ _  

~ 

Qualifier Result 
~~ ~~-~ ~~ ~~ ~ 

Parameter 
~~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard Dsl) 
Actinium-228 0.726 +/-O.164 
Americium-241 u -0.0418 +/-0.0617 
Antimony- 124 U -0.013 +/-0.0147 
Antimony- 125 U 0.027 +/-0.030 

Barium-140 U -0.000815 +/-0.181 
P Ilium-7 U 0.0745 +/-0.129 

~th-212 0.351 +I-0.193 
br,,nuth-2 I4 0.562 +/-0.094 

Barium- I33 U -0.0174 +/-0.0164 

Cerium- I39 u -0.00765 +/-0.0117 
Cerium- 14 1 U 0.0338 +/-0.0397 
Cerium- 144 U -0.0514 +/-0.0678 
Cesium- 134 U -0.0884 +/-0.0185 
Cesium- 136 U -0.0112 +/-0.0695 
Cesium- I37 UUI 0.00 +/-0.0318 
Chromium-51 U -0.101 +/-0.184 
Cobalt-56 U 0.00872 +/-0.0156 
Cobalt-57 U -0.00222 +/-0.00854 
Coball-58 U -0,00744 +/-0.014 
Cobalt-60 U -0,00341 +/-0.0123 
Europium- I52 U 0.00698 +/-0.0322 

Europium- 155 U 0.0109 +/-0.0635 
Iridium- I92 U -0.00163 +/-0.0131 
Iron-59 U -0.012 +/-0.0434 

Europium- 154 U -0.00983 +/-0.0393 

Lead-210 U 1.64 4 - 1 3  
Lead-2 12 0.862 +/-0.105 
Lead-214 0.7 17 +/-0. I03 
Manganese54 U 0.0221 +/-0.0186 
Mercury-203 U -0.00341 +/-0.0183 
Neodymium- I47 U 0.135 +/-0.445 
Neptunium-239 U -0.0281 +/-0.0607 
Niobium-94 U 0.00948 +/-0.0122 
Niobium-95 U 9.2508-05 +/-0.0275 
Potassium-40 5.97 +/-0.774 
Promethium- 144 U -0.00484 +/-0.0125 
Promethium- 146 U 0.0226 +/-0.0236 
Radium-226 0.562 +/-0.094 
' -m-228 0.726 +/-0.164 

~ 

DL 
. ~~ ~~ 

0.0792 
0.102 

0.0255 
0.060 

0.0273 
0.340 
0.252 
0.183 

0.04 13 
0.0193 
0.0549 

0.127 
0.0198 
0.129 

0.0231 
0.324 

0.0294 
0.0 I 6 6  
0.0242 
0.022 1 

0.059 
0.0708 
0.0695 
0.0237 
0.0678 

2.88 
0.0333 
0.0457 
0.0248 
0.0295 

0.854 
0.117 

0.0233 
0.0433 

0.209 
0.0222 
0.0278 
0.0413 
0.0792 

Report Date: May 22,2003 

Page 1 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
1000 
2.00 
1 .00 

0.050 
1 .OO 
0.080 

I .00 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, loc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 3791 9 
Report Date: May 22,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: W-Soil-7 
Sample ID: 78712007 

-~ 
Parameter Qualifier Result 

~~ __ __ 
Rad Gamma Spec Analysis 

Gammaspec, Gamma. 
Ruthenium- 106 
Silver-I IOm 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin- 1 13 
Uranium-235 
Uranium-238 
Yttrium-88 

.-65 -. 

nium-95 

Solid (Srandord Lisi) 
U 0.152 
U 0.0056 
U -0.00351 

0.240 
0.562 

1.17 
U 0.000878 

0.182 
1.17 

U -0.00231 
U 0.0159 
U -0.00943 

+/-0.117 
+/-0.0127 
+/-0.0 142 
+/-0.0439 
+/-OB94 
+I- I .  10 

+/-0.0156 
+I-0. I52 

+ / - I .  10 
+/-0.0137 
+/-0.029 1 
+I-0.0292 

The following Prep M e t h e  were performed 
Methoa Description 

~ .. . .__ ~ 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 

- The ~- following - Analytical ~ Methods -~~ were performed - 
-~ 

Description 
~ - - _ _ _  . _  

Method 

1 EML HASL300,4 5.2.3 

DL 

0.23 I 
0.0216 
0.0255 
0.024 

0.0413 
0.827 

0.0281 
0.153 
0.827 

0.0259 
0.05 12 
0.05 I7 

R 
_. . 

Page 2 of 

Proiect: lEMIOolO0 
Client ID: EMIOOl 

3 

Units DF AnalystDate Time Batc.. h--thod ____ ~~ -~ 

0.800 
0.080 
0.080 
0.080 

1 .oo 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

Analyst 

rcD 

- _~ ~ ~ _~ - 
Date Time Prep Batch 

_ _  ~ ~~~ - 

04/25/03 1656 246759 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range- 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

< 
> 
B 
BD 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: May 22,2003 

Page 3 of 3 

Client Sample ID: WP-Soil-7 Proiect: IEMIOOIOO 
Sample ID: 787 12007 Client ID: IEMIOOl 

Parameter Qualifier Result ~ DF AnalystDate Time Batch Method Units RL DL 
~ _______ ~ _ _  ~ ~- ~~ ~ _ _ ~  .. ~~ 

Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewed by c/ a 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil-8 
Sample ID: 78712008 
Matrix: Soil 
Collect Date: 22-APR-03 11 :25 
Receive Date: 23-APR-03 
Collector: Client __ 

~ - 

Parameter Q u d i f w  Result 
~ ~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma. Solid (Standard h s t )  
Actinium-228 
Americium-241 
Antimony- 124 
Antimony-I25 
Barium-133 
Barium-I40 - .Ilium-7 

m u t h - 2  I4 
Cerium- 139 
Cerium-141 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- I37 
Chromium-51 
Cobalt-56 
Cobalt-57 

Cobalt-60 
Europium- I52 
Europium- 154 
Europium- I55 
lridium- 192 
bon-59 
Lead-210 
Lead-2 12 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 

'um-228 

uth-212 

Cobalt-58 

DL 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.632 
0.00486 

.0.000625 
-0.0272 
0.00353 

0.0824 
0.488 
0.506 

0.00344 
0.0125 
0.0612 

-0.00135 
-0.03 13 

-0.0943 

0.00972 
-0.07 

0.003 13 
0.00 

-0.0164 
0.00 I 05 
-0.0277 

0.0125 
0.0729 
0.01 5 

-0.0398 
-0.447 

0.7 I6 
0.565 

0.000628 
0.0161 

-0.0134 
-0.0132 

-0.00546 
0.0279 

6.72 
0.00562 
0.00893 

0.506 
0.632 

+1-0.157 
+I-0.054 

+I-0.0163 
+I-0.031 

+I-0.0168 
+I-0. I93 
+I-0. I29 
+I-0.220 

+I-0.0882 
+I-0.01 72 
+I-0.0563 
+I-0.0782 
+I-0.0136 
+I-0.0722 
+I-0.0298 
+/LO. 189 

+I-0.0 16 I 
+I-0.0 I 6 4  
+I-0.0177 
+I-0.0 123 
+I-0.035 I 
+I-0.04 1 1 
+I-0.05 I 2 
+I-0.0142 
+I-0.045 1 

+I- I .53 
+I-0.095 1 
+I-0.101 

+I-0.0 I24 
+I-0.0 1 8 
+I-0.492 

+I-0.0705 
+I-0. 0 1 24 
+I-0.0238 
+I-0.824 

+I-0.0125 
+I-0.01 58 
+/-0.0882 

+LO. I57 

0.0791 
0.106 

0.0297 
0.055 

0.0284 
0.34 I 
0.249 
0.170 

0.043 I 
0.0224 
0.0577 
0.149 

0.02 16 
0.130 

0.023 1 
0.353 

0.0293 
0.0174 
0.0243 
0.0233 
0.0637 
0.0779 
0.0733 
0.0282 
0.0643 

2.69 
0.0436 
0.0461 
0.0224 
0.0357 
0.908 
0.132 

0.02 I6 
0.0419 
0.205 

0.0233 
0.0303 
0.0431 
0.079 I 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
1000 
2.00 
I .OO 

0.050 
I .OO 

0.080 
1 .00 

0.500 

Report Date: May 22.2003 

Page I of 3 

Proiect: IEMIOOlOO 
Client ID: EM001 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analvsis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 
Report Date: May 22,2003 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: WP-Soil-8 
Sample ID: 78712008 

Parameter Q u f l i e r  Result 
- ~~~~ ~~ ~ 

Rad GammaSpec Analysis 
Cammaspec. Gamma. Solid (Standard List) 
Ruthenium- I O 6  U -0.00822 
Silver- I 1Om u -0.00621 
Sodium-22 U 0.00463 
Thallium-208 0.235 
Thorium-230 0.506 
Thorium-234 1.10 
Tin-1 I3 u 0.00109 
Uranium-235 U 0.0515 
Uranium-238 1.10 
Yttrium-88 U 0.0155 
7:--.65 U -0.0568 

uum-95 U 0.00958 

+1-0.113 
+/-0.0131 
+I-0.0 148 
+/-0.0433 
+I-0.0882 

+I-1.12 
+I-0.0187 

+I-0.230 
+/-I .  I2 

+/-0.0152 
+I-0.0367 
+I-0.0277 

The _ _  following - ~- Prep - Methoe were perfonpx- ~- __  
Method Description 

DL 

0.205 
0.0198 
0.0281 
0.0222 
0.043 I 
0.846 

0.03 12 
0.157 
0.846 

0.0285 
0.0587 
0.05 15 

RL 

0.800 
0.080 
0 080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .oo 
0.100 
0.300 
0.200 

Analyst 
- .  ~- - ~ ~ 

Dry Soil Prep Dry Soil Prep RAD A-021,A-021B,A-026 TCD 

Page 2 of 3 

Proiect: IEMIOOl00 
Client ID: IEMIOOI 

DF AnalystDate Time Batch Method 
-~~ ~~~ ~ 

Units 
- . ~ _  - . 

The following Analytical Methods were performed 
Method Description 

1 EML HASL 300,452.3 

Analyst Comments 
~ 

~~ - __ - - ~ _ ~ _  -~ ~~ ~~ -~ -~ 

Notes: 
The Qualifiers in this report are defined as follows : 

< Actual result is less than amount reported 
> Actual result is greater than amount reported 
B Analyte found in the sample as well as the associated blank. 
BD 
E Concentration exceeds instrument calibration range 
H Holding time exceeded 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D 
U Indicates the compound was analyzed for but not detected above the detection limit 
u1 Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier - must be fully described in case narrative and data summary package 
Y QC Samples were not spiked with this compound. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

Flag for results below the MDC or a flag for low tracer recovery. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.geI.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Dare: May 22,2003 

Page 3 of 3 

Client Sample ID: WP- Soi 1- 8 F'roiect: EM100100 
Sample ID: 787 12008 Client ID: IEMI001 

DF AnalystDate Time Batch Method 
~ ~ _ _ _  -~ -~ 

Parameter Qualifier Result DL Fu UNtS __ _ _  . _ ~ _  ~~~ - _ _ _ _ _ _ ~  ~ - ~- 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

. 

http://www.geI.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Client : IEM, Inc. 

302 Westfield Road 
Knoxville, Tennessee 

Contact: Alan Duff 

Workorder: 78712 
- - .  . ~ ____ 

Parmname - p_.N!M ~ Sample Qual - ~ =-units- 
Rad Gamma S p  
Batch 246987 

QCl200413374 7871 2001 DUP 
Actinium-228 

Americium-24 1 

Antimony-I24 

Antimony- 125 

Barium- 133 

Barium- 140 

Beryllium-7 

ih-212 

Bismuth-2 14 

Cerium- 139 

Cerium-141 

Cerium-I44 

Cesium- 134 

Cesium- 136 

Cesium- I37 

Chromium-5 I 

Cobalt-56 

Cobalt-57 

Cobalt-58 

Cobalt-60 

Europium- I52 

Ellropium- IS4 

1.10 
+/-0.215 

U 9.lSOE-06 
+I-0.0903 

U -0.019 
+I-0.0187 

u 0.0266 
+I-0.0382 

u 0.0209 
+I-0.0188 

U -0.0313 
+/-0.200 

U 0.0275 
+/-0.144 

0.679 
+/-0.225 

0.610 
+I-0. I06 

u 0.oO05.51 
+I-0.0 I66 

I .29 
+I-0.22 1 

U 0.0164 
+I-0.0276 

u -0.0104 
+/-0.0227 

U 0.0146 
+/-OB437 

u -0.0152 
+/-0.0238 

U -0.143 

0.402 
+/-0.325 

I .09 
+I-0.285 

0.619 
+I-0.116 

U -0.00567 
+I-0.0155 

+/-0.288 

U 

U 

U 

U 

U 

UUI 

UUI 

U 

U 

U 

U 

0.0443 UUI 
+I-0.0541 

-0.0863 U 
+/ -0.102 
-0.00238 U 
+/-0.0144 

-0.0244 u 
+/-0.104 

0.0653 
+I-0.0246 

+/-0.220 

+/-0.0326 

0.226 U 

0.00 u 

0.00 u 

-0.0122 u 

0.00081 U 
+/-0.0132 

-0.025 u 
+/-0.0402 
-0.00845 U 

+/-0.0232 

+/-0.0166 

0.00 
+/-0.0652 

0.0032 1 
+I-0.0977 
-0.00152 

+I-0.01 94 
0.0372 

+1-0.115 
0.056 

+/-0.0323 
0.0383 

+/-0.248 
-0.01 19 

+I-0,0264 
0.00245 

+/-0.011 I 
-0.0148 

+/-0.0223 
-0.00126 

+I-0.0 I 9 I 
0.00596 

0.000708 
+/-OB456 

ReDort Date: May 22,2003 
Page l o f  8 

pCiIg 16 A 

pcig 200A 

pCi/g NIA A 

pCi/g 58 A 

pCilg N/A A 

pCiig N/A A 

p c i g  174 A 

pCi/g 46 A 

pCi/g 1 A 

pCi/g N/A A 

pCi/g 49 A 

pCi/g NIA A 

pCi/g N/A A 

pCi/g NIA A 

pCifg 15 A 

pCi/g 142 A 

pCi/g NIA A 

pCi/g 0 A 

pCilg NIA A 

pCig NIA A 

pCi/g NIA A 

pCig NIA A 

(+/-0.800) SRB 04/21/03 08:45 

(+I-0.200) 

(+/-0. 100) 

(+/-0.200) 

(+/-O.  loo) 

(+/-0.500) 

(+/-0.700) 

(+/-0.500) 

(+1-0.200) 

(+/-0.040) 

(+I-O. 100) 

(+/-0.500) 

(+/-0.100) 

(+/-0.300) 

(+LO. 100) 

(+/-0.600) 

(+/-O.  I 00) 

(+I-0.050) 

(+I-0. 100) 

(+LO. 100) 

(+/-0.200) 

(+I-0.500) 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 78712 

~ ._ _.____ ~~- 

Parmname NOM ~ sample Qual- ~ _(E-- 
Rad Gamma Spec 
Batch 246987 

Europium-I55 

Iridium- 192 

Iron-59 

Lead-2 IO 

Lead-212 

Lead-2 14 

Manganese-54 

Mercury203 

Npdymium- 147 

I ..- .mium-239 

Niobium94 

Niobium-95 

Potassium-40 

Promethium- I 4 4  

Promethium- 146 

Radium-226 

Radium-228 

Ruthenium-106 

Silver- I IOm 

Sodium-22 

Thallium-208 

Thorium-230 

Thorium-234 

+I-0.046 +1-0.055 1 
U 0.0472 UUI 0.00 

U 

U 

U 

U 

UUI 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

+/-0.0836 
-0.0087 

+1-0.0159 
-0.0219 

+I -0.0423 
-1.11 

+I-2.66 
I .36 

+I-0. I62 
0.783 

0.00639 
+I-0.0347 

0.00 
+I-0.03 14 

0.128 

+/-0.124 

+/-OS08 
-0.119 

+1-0.102 
-0.0027 I 
+I-0.013 

0.0218 
+/ -0.0277 

15.7 

0.00334 

0.00733 
+I-0.0 172 

0.610 
+1-0.106 

1.10 
+/-0.215 
-0.0502 
+I-0.120 

0.0 I 05 
+I-0.0133 
-0.00322 
+/-o.o 166 

0.3.52 
+I-0.056 

0.610 
+I-0. Io6 

1.30 
+I- 1.56 

+I- I .67 

+/-0.0138 

+/-0.0786 
U 0.00297 

+1-0.0183 
U -0.0208 

+1-0.o679 
1.54 

+/-0.678 
1.21 

+I-0.165 
0.860 

U 0.0108 

U 0.0 174 
+I-0.025 1 

U -0.181 
+/-0.679 

U 0.141 
+LO. 134 

U 0.00487 
+/-0.0163 

U 0.0328 
+/-0.036 

13.9 
+I- 1.48 

U 0.00917 
+1-0.018 

U 0.0033 

0.619 
+I-0.116 

1.29 
+I-0.22 1 

U -0.0174 
+/-0.165 

U -0.0168 
+I-0.02 14 

U 9.98OE-05 
+/-0.0199 

0.404 
+/-O.o68 

0.619 
+I-0.116 

1.74 
+I-0.835 

+/-0. I36 

+I-0.0236 

+/-0.03 I9 

.~ 

-. . 

Page 2of 8 
~~ -~ -~ 

Units R p D %  R E C ~ O  Range A@ Date Time _- 

pCilg 0 A 

pCi/g NIA A 

pCi/g NIA A 

pCi1g N/A 

pcdg 12 

pCilg 9 

pCi/g 51 * 

pCilg 0 

pCi/g NIA A 

pCUg NIA 

pCi/g NIA A 

pCig 40 

pCi/g 12 

pCi1g 93 A 

pCi/g 76 

pCvg 1 

pCi1g 16 A 

pCi/g N/A 

pCi/g NIA A 

pCi/g NIA A 

pCi/g 14 

pCi/g I A 

pCi/g 29 A 

(+I-0.500) 

(+/-0. 100) 

(+I-0.300) 

(+I-4.00) 

(+I-0. 100) 

(+1-0.100) 

(+I- 1 OOO) 

(+1-2.00) 

(+1-1.00) 

(+/-0.050) 

(+I-0.080) 

(+/-I .00) 

(+1-0.500) 

(+I-0.800) 

(+l-0.080) 

(+I-0.080) 

(+/- 1 .oo) 

(+1-2.00) 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

QC Summary 
Workorder: 78712 

Rad Gamma Spec 
Batch 246987 

Tin- 1 13 

Uranium-235 

Uranium-238 

Y ttrium-88 

Zinc-65 

Zirconium-95 

Qc1200413375 Lcs 
Actinium-228 

Americium-24 1 

Antimony- I24 

any-125 

Barium- I33 

Barium- 140 

Beryllium-7 

Bismuth-212 

Bismuth-214 

Cerium- 139 

Cerium- I4 I 

Cerium- I 4 4  

Cesium- I34 

Cesium- I36 

Cesium- I37 

Chromium-5 1 

Cobalt-56 

Cobalt-57 

u 0.0201 
+I-0.0193 

0.227 
+I-0.208 

U 1.30 
+I- 1.56 

U -0.0013 
+I-0.01 38 

U 0.00892 
+I-0.0382 

U 0.0338 
+/-0.0404 

441 

U 0.00967 
+1-0.02 18 

0.252 
+I-0.220 

1.74 
+I-0.835 

u 0.00409 
+I-0.0157 

U -0.022 
+/-0.0549 

U 0.0379 
+1-0.044 

U 6.91 
+I-6.07 

1 290 
+/-I41 

U -4.8408+32 
t/-4.310E+12 

U -3.12 
+I-8.65 

U -0.25 
+I-0.88 1 

I .OOOE+41 

1.430E+ 1 5 
tl-2.200E+I 5 

U 34.2 
+I-49.3 

U 0.278 
+I-0.844 

u -34000 
tl- 1.270E+05 

6.600E+2 I 
t1-5.510E+23 

U -105 
+I-997 

U 0.633 
+I-4.40 

1.000E+41 
c/- I .730E+4 I 

470 

2.530E+28 

U -7.570E+08 
kl- 5.32OEm 

539 

tl- 1.530E+4 1 

+/-5 I .3 

1-1-6.400E+28 

pCi/g 70 (+/-O.l00)  

p c i g  I O  * (+/-0.5Oo) 

pCi/g 29 (+I- 1 .oo) 

pCilg NIA A (+LO. 100) 

pCi /g  NIA (+/-0.300) 

pci/g 12 A (+I-0.200) 

05/21/03 1010 
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Y 

QC Summary 
Workorder: 78712 
-~~~ ~ 

NOM Sample Qual QC Parmname -~ .____-__- 

Rad Gamma Spec 
Batch 246987 

Cobalt-58 

Cobalt-60 

Europium- I52 

Europium-1 54 

Europium- 155 

Iridium- 192 

Iron-59 

Lead-2 10 

Lead-212 

L 214 

Manganese54 

M e ~ ~ r y - 2 0 3  

Neodymium- 147 

Neptunium-239 

Niobium-94 

Niobium-95 

Potassium-40 

Promethium- 144 

Promethium- 146 

Radium-226 

Radium-228 

Ruthenium- 106 

Silver-] 1Om 

+I-256 
U -4.140E+10 

b/-6.530E+10 
704 

+/-6o. I 
U -0.469 

+/- 1.74 
U -0.159 

+I- I .52 
U 3.60 

+/-2.56 
1.630E+ 10 

1.35OE+17 
bt-5. I30E+ 17 

16200 

11- I .460E+ I O  

+I-2860 
U -5.87 

+/-7.48 
U 0.415 

+I-0.883 
U -62.8 

+I- I82 
U -1.120E+16 

1 .OOOE+4 1 

U 1.28 

t1-2.39OE+ I6 

b1-3.440E+4 1 

+I- 1.63 
U -0.0706 

+I-0.422 
U -4.3408+21 

tl- I .340E+22 
U -0.279 

+I-2.08 
U -5.89 

+I-61.2 
U 0.521 

+I- 1.83 
U 0.278 

U 6.91 
+I-6.07 

U -250 
+I-551 

1450 

+/-OX44 

+I-762 

Page 4of 8 
~ _ _ _ ~  

RpD% R E C ~ O  Range Adst  Date Ti-E 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 78712 

_ _ ~  - - ~ _ _ _ _ _  
P a w a m  NOM _ _  Sample-@al --QC 
Rad Gamma Spec 
Batch 246987 

Sodium-22 

Thallium-208 

Thorium-230 

Thorium-234 

Tin-113 

Uranium-235 

Uranium-238 

Yttrium-88 

Zinc-65 

Zirmnium-95 

. ,-1200413373 
Actinium-228 

Americium-24 1 

Antimony-124 

Antimony-125 

Barium- I33 

Barium-140 

Beryllium-7 

Bismuth-212 

Bismuth-214 

Cerium- 139 

Cerium-141 

Cerium- 144 

Cesium- 134 

Cecium- 136 

- 

MB 

U -0.225 
+I-2.06 

U 2.67 
+I- 5.98 

U 0.277 
+/-OX42 

U -2.15 
+I-5.33 

7.090E+05 

U -0.178 
+I- 1.8 1 

U -2.15 
+I-5.33 

3.690E+o6 
1-/-5.42OE& 

2500 

2.670E+1 I 

1-1-3.75OE+o6 

+I-2340 

14- 1 .S30E+12 

UUI 0.00 
+I-0.0567 

U -0.059 
+I-0.0944 

U -0.00539 
+I-0.0 I88 

U 0.027 1 
+I-0.0419 

U -0.00353 
+I-0.022 

U 0.120 
+I-0.148 

U -0.0158 
+I-0.134 

U -0.0873 
+1-0.113 

U 0.0284 
+I-0.0342 

+I-0.0 1 3 
U -0.00491 

U -0.00467 
+1-0.0306 

U -0.0143 
+I-0.0885 

U -0.0139 
+/-0.0157 

U -0.0679 

05l21103 08:42 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

QC Summary 
Workorder: 78712 Page 6of 8 

Pa-ame - _ _ - _ _ _ ~ -  NOM Sample Qual Q C - _  - Units R P D Y c R l % %  Range Anlst Date Time- 
Rad Gamma Spec 
Batch 746987 

-- - ~~- - _ _ _ _ ~ - -  - 

Cesium- 137 

Chromium-5 I 

Coball-56 

Cobalt-57 

Cobalt-58 

Cobalt-60 

Europium- I52 

Europium- I54 

Eimoium- 1 55 

1, --..,m- 192 

Iron-59 

Lead-2 IO 

Lead-2 12 

Lead-2 I4 

Manganese-% 

Mercury-203 

Neodymium-147 

Neptunium-239 

Niobium-94 

Niobium-95 

Potassium-40 

Promethium-144 

Promethium-146 

+I-0.0573 
u -0.0102 

+I-0.013 1 
U -0.0592 

+I-0.189 
U 0.00649 

+I-0.0 176 
U -0.00127 

+I-0.011 
U -0.00194 

+/-0.0151 
U -0.0051 

+/-0.014 
U -0.0182 

+I-0.0402 
U 0.0498 

+/-0.0409 
U -0.0156 

+/-0.0442 
U -0.000638 

+I-0.0151 
U -0.00623 

+I-0.032 
U -1.12 

+/-3.09 
U 0.0203 

U 0.00987 
+/-OB447 

U 0.00147 
+I-0.01 54 

U 0.0135 
+I-0.0194 

U -0.0639 
+I-0.328 

u -0.0412 
+/-0.0808 

U 0.00059 
+I-0.0139 

U 0.0162 
+I-0.01 93 

U 0.137 
+I-0.155 

U 0.00692 
+I-0.0164 

+I-0.0551 

U -0.00031 
+/-0.0182 

http://www.gel.com
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QC Summary 

Radium-226 

Radium-228 

Ruthenium-106 

Silver-1 IOm 

Sodium-22 

Thallium-208 

Thorium-230 

Thorium-234 

Tin-I 13 

Uranium-235 

. ~ dm-238 

Yttrium-88 

Zinc-65 

Zirconium-95 

U 

UUI 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

0.0284 
+I-0,0342 

0.00 
+I-0.0567 

-0.0408 
+I-0.142 

-0.00467 
+I-0.0126 

0.0179 
+I-0,0146 

0.00765 
+I-0.028 
0.0284 

+I-0.0342 
0.147 

0.0176 
+I-0.972 

+I-0.0 169 
-0.0496 

+/-0.0897 
0.147 

+I-0.972 
-0.00124 
+I-0.0 129 

0.0109 
+I-0.0327 

0.0097 1 
+I-0.0267 

Page 7of 8 
_ _  - -~ 
Units _RJD-%-_ mC%- Range- @st Date Time 

Notes: 
The Qualifiers in this report are defined as follows: 

< 
> 
B 

BD 
E 
H 
J 

P 
U 

UI 
X 
Y 

- 

Actual result is less than amount reported 

Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Flag for results below the MDC or a flag for low tracer recovery. 

Concentration exceeds instrument calibration range 

Holding time exceeded 
Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 

The response between the confirmation column and the primary column is A08D 
Indicates the compound was analyzed for but not detected above the detection limit 

Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 

QC Samples were not spiked with this compound. 

http://www.gef.com
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Workorder: 78712 
QC Summary 

Page 8of 8 
~ ~~ ~ . . - ~. ~ - .. _.. ~ ~ ~. ~ 

P a ! ! ! !  ~ . ~ NOM Sam!!~-  .Qual-__ .W- ~ E!!!L R E C % ' o ~ ~ -  AalStL D a t e  Time 
N/A indicates that spike recovery limits do not apply when sample concentration exceeds spike conc. by a factor of 4 or more. 
* The Relative Percent Difference (RPD) obtained from the sample duplicate (DUP) is evaluated against the acceptence criteria when the sample is greater than 

the 
For PS. PSD. and SDILT results, the values listed are the measured amounts, not final concentrations. 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the QC Summary. 

five times (5X) the contract required detection limit (RL). In cases where either the sample or duplicate value is less than 5X the RL, a control limit of +I- 
RL is used to evaluate the DUP result. 

http://www.gel.com
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Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analysis 

Report Date: May 27,2003 

Page 1 of 3 

Client Sample ID: # 15 Geoprobe Tube Bottom Proiect: IEMIOOlOO 
Sample ID: 79 17300 1 Client ID: IEMIOOl 
Matrix: Misc Solid 
Collect Date: 15-FEB-03 12:OO 
Receive Date: 29-APR-03 
Collector: 

~~ 

Parameter Qu.Litier Result 
_ _ _ ~ _  -. .- 

Rad Gamma Spec Analysis 
Gammaspec. Gamma, Solid (Standard List) 
Actinium-228 1.07 +I-0.172 
Americium-241 U 0.00448 +I-0.0262 
Antimony- 124 U 0.0 1 I2 +/-0.025 
Antimony- 125 U 0.00248 +/-0.0209 
Barium-I33 U 0.00229 +I-0.0108 
Barium-140 U -2.47 +1-4.47 
Beryllium-7 U 0.115 +/-0.195 
Bismuth-2 12 0.767 +I-0. I54 

TIUUI-2 14 0.573 +I-0.0837 
um- 139 U 0.00188 +/-0.0107 

Mrium-141 U 0.0507 +/-0. I I5 
Cerium-I44 U 0.0203 +I-0.0583 
Cesium-] 34 U -0.00368 +/-0.00924 

Cesium-I 37 U -0.00652 +/-0.00804 
Cesium-1 36 U 0.269 +I-1.55 

chromium-5 I U 0.033 I +/-0.6 17 
Cobalt -56 U 0.00424 +/-0.0189 
Cobalt-57 U -0.OOO111 +/-0.00741 

Cobalt-60 U 0.00716 +/-0.00848 
Cobalt-58 U -0.00555 +I-0.018 

Europium-152 U -0.00441 +I-0.0215 
Europium-154 u 0.00402 +/-0.0264 
Eumpium-1 55 UUI 0.00 +I-0.041 I 
Iridium-I 92 U 0.0095 +I-0.0162 
Iron-59 U 0.0563 +I-0,0592 
Lead-2 10 1.27 +I-0.966 
Lead-2 12 1.24 +/-0.133 
Lead-2 I4 0.672 +/-0.0823 
Manganese44 U 0.0138 +/-0.0109 
Mercury-203 UUI 0.00 +1-0.051 
Neodymium- 147 U -4.7 +I-19.8 
Neptunium-239 u -0.0401 +/-o.D442 
Niobium-94 U 0.00388 +I-0.00784 
Niobium-95 UUI 0.00 +/-0.0611 
Potassium40 UUI 0.00 +/-1.00 
Promethium-144 U 0.00279 +/-0.00916 
Promethium-1 46 U 0.00905 +/-0.00936 
Radium-226 0.573 +I-0,0837 

DL RL 

0.0487 
0.0483 
0.038 

0.0354 
0.0 164 

7.54 
0.349 
0.1 14 

0.0258 
0.0183 
0. I42 
0.102 

0.0136 
2.67 

0.0133 
1.07 

0.0288 
0.0129 
0.03 13 
0.0153 
0.0367 
0.0446 
0.0442 
0.0284 
0.1 14 
0.831 

0.0232 
0.0274 
0.0 1 72 
0.0497 

0.00 
0.0759 
0.0135 
0.0939 
0.126 

0.0157 
0.0169 
0.0258 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
IO00 
2.00 
1 .oo 

0.050 
1 .OO 

0.080 
1 .oo 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 302 Westfield Road 

Knoxville, Tennessee 3791 9 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: #I 5 Geoprobe Tube Bottom 
~~~~ -- Sample1D: 79173001- - - - ~- ~ ~ 

Parameter Qullifier Result DL RL 
Rad Gamma Spec Analysis 

Gammaspec. Gamma, Solid (Standard List) 
Radium-228 1.07 +/-0.172 0.0487 0.500 
Ruthenium- 106 U -0.0181 +/-0.0805 0.138 0.800 
Silver- I 1 Om U 0.00356 +/-0.009 0.0156 0.080 
sodium-22 U 0.00148 +/-0.00985 0.0167 0.080 
Thallium-208 0.356 +/-0.0478 0.0134 0.080 
Thorium-230 0.573 +/-0.0837 0.0258 1 .oo 
Thhori~m-234 0.847 +/-0.543 0.4 15 2.00 
Tin- 1 1 3 U -0.00747 +/-0.0158 0.0265 0.100 
Uranium-235 U 0.0347 +/-0.0789 0.0902 0.500 
UraniUm-23 8 0.847 +/-0543 0.415 1 .OO 
Yttrium-88 U 0.00404 +/-0.0126 0.022 0.100 
Zinc45 U 0.00138 +/-0.0266 0.0388 0.300 
7ircomum-95 U 0.0369 +/-0.0442 0.0665 0.200 

- ~~ ~ 
~ ~~ ~ 

Report Date: May 27,2003 

Page 2 of 3 

h i e c t :  IEMIOOIOO 
Client ID: IEMI001 __ ~ 

DF AnalystDate Time Batcb Metbod ___ - - 
Units 

- ~~~- __ iollowiag Prep Methods were performed - - -_-__ 
Description Analyst D8te Time PrepBatcb Metbod 

Dry Soil Prep Dry Sod Prep RAD A-02 1 ,A-02 1B,A-026 TCD 05/01/03 1003 248157 
~~ ~ ._ ~ - _ _  - ~ - 

The following ~- A ~ a l y t i c ~ l  Methods were performe 
Method Description 

1 

Notes: 
The Qualifiers in this report are defined as follows : 

Actual result is less than amount reported 
Actual result is greater than amount reported 
Analyte found in the sample as well as the associated blank. 

Concentration exceeds instrument calibration range 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >4WD 
Indicates the compound was analyzed for but not detected above the detection limit 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier - must be fully described in case narrative and data summary package 
QC Samples were not spiked with this compound. 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Holding time exceeded 
J 
P 
U 
UI 
X 
Y 
h Holding time exceeded 

The above sample is reported on a dry weight basis except where prohibited by the analytical pmdure.  

http://www.get.com
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Company : IEM, Inc. 
Address : 302 Westfield Road 

boxviue, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analysis 

Report Date: May 27,2003 

Page 3 of 3 

Client Sample ID: #15 Geoprobe Tube Bottom Proiect: IEMIOO100 
SamPIeID:---7917m -- ~ - ~ ____________ Client ID: IEMIOO1 ____ _______ 

DF AndystDate Time Batch Method _ _ _ _ _  ~ _ _ _ _ _  Parameter Qualifier Result DL RL Units ____ - 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NFiLAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Pmject Manager, Amy Jamison. 

Reviewed by 

http://www.geI.com
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Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analysis 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMI00100 
Client ID: IEMI00l 

Client Sample ID: 
Sample ID: 1001 14002 
Matrix: Soil 

North Trench #2 

Collect Date: 14OCT-03 09: 10 
Receive Date: 16-OCT-03 

__ ~~ _____ Collector: ~lient- 

- 
Parameter Qualifer Result 

- _ _  
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid (Srandard List) 
Actinium-228 
Americium-241 
Antimony- 124 
Antimony-125 
Barium-133 
Barium- 140 
Beryllium-7 

Yth-2 I2 
0th-214 

Clum-l39 
Cerium- 14 I 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium-152 
Europium- I54 
Europium-155 
Iridium- I92 
Iron-59 
Lead-2 IO 
Lead-2 12 
Lead-2 14 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium-146 
Radium-226 
P-lium-228 

U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.497 +I-O.174 
-0.22 +I-0.231 

0.0134 4-0.0333 
-0.0277 4-0.0757 
0.0335 4-0.0375 
0.0281 +I-0.437 
0.0381 +I-0.286 
0.271 +I-0.254 
0.237 +l-O.I04 

0.00235 +I-0.0297 
0.0525 +I-0.108 
0.03 1 1 +1-0.183 
0.0185 +/-0.0286 

-0.0565 4-0.1 39 
0.239 4-0.0522 
0.171 +1-0.418 

-0.025 +I-0.03 17 
-0.00163 +/-0.023 

0.0152 +I-0.0341 
-0.00668 +I-0.0292 

0.0469 +I-0.0795 
0.0468 +I-0.0914 
0.02 18 4-0.0958 
0.0184 +I-0.0327 
0.0046 +I40774 

9.80 +I-10.5 
0.550 +/-OB924 
0.307 +I-0.106 

0.00234 +I-0.0273 
0.0431 +/-OB427 
-0.167 +1-0.885 
0.0187 +1-0.171 

-0.0096 4-0.0262 
-0.0254 +I-0.044 

2.73 +I-0.699 
0.0133 +I-0.0272 

0.000743 +I-0.0374 
0.237 +I-0.104 
0.497 +I-0.174 

DL RL Units DF AnalystDate Time Batch Method 

0.154 
0.31 1 

0.0609 
0.124 

0.0605 
0.683 
0.490 
0.397 

0.0857 
0.0449 
0.1 I6 
0.315 

0.0533 
0.235 

0.0475 
0.726 

0.05 13 
0.0393 
0.0629 
0.0528 
0.131 
0.172 
0.166 

0.0573 
0.139 

16.0 
0.077 I 
0.0976 
0.0488 
0.076 

1.56 
0.294 

0.0447 
0.0735 
0.601 

0.0499 
0.063 

0.0857 
0.154 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .oo 

0.050 
1 .00 

0.080 
1 .oo 

0.500 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 67 1 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: North Trench #1 Proiect: IEMI00lOO 
- Sample ID: 1001 14001 _ _  Client ID: IEMI00l 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Metbod 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid (Standard List) 
Radium-228 0.604 
Ruthenium- 106 U 0.0242 
Silver-] 1Om U 0.00731 
Sodium-22 u -0.00684 
Thallium-208 0.159 
Thorium-230 0.361 
Thorium-234 U 0.810 
Tin- 1 13 U 0.00929 
Uranium-235 0.151 
Uranium-238 U 0.810 
Yttrium-88 U 0.00527 
' 45 U 0.0055 

nium-95 U 0.0254 - 
The following Prep Methods were performed 
Method Description 

+/-0.132 
+/-0.105 

+/-0.0 124 
+/-0.0134 
+/-0.0381 
+/-0.0759 

+/-1.14 
+/-0.0162 
+/-0.150 
+/-].I4 

+/-0.0112 
+I-0.0359 
+/-0.0293 

0.072 
0.202 
0.022 

0.0241 
0.0228 
0.0434 
0.8 16 

0.0306 
0.149 
0.816 

0.024 1 
0.0577 
0.0576 

0.500 
0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .OO 
0.100 
0.300 
0.200 

.~~ 

Analyst Date Time PrepBateh 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXGl 1 W 17/03 1448 285107 

-~ The following ~ Analytical Methods were performed ~ ___- 
Method Description Analyst Comments 

1 EML HASL 300.4.5.2.3 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 I Kingston Pike 

Suite 103 
Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12.2003 

Page 3 of 3 

Client Sample ID: North Trench #2 Proiect: IEMI00100 
C1ientID:- IEMI001 - -~ Sample ID: 1001 14OO2 

DF AnalystDate Time Batch Method 
~ -~ Parameter Qualifier Result DL RL Units __ -- 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Company : IEM, Inc. 
Address : 671 I Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analvsis 

Report Date: November 12,2003 

Page 1 of 3 

Client Sample ID: 
Sample ID: 1001 14003 
Matrix: Soil 

North Trench #3 

Collect Date: 14-OCT-03 09:30 
Receive Date: 16-OCT-03 

~- -~ Collector: Client _ _  _ _ _  .~ 

Parameter Qualifier Result DL 

Proiect: EMI00100 
Client ID: IEMlOO1 

RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Gammaspec, Gamma. Solid (Standard List) 
Actinium-228 0.350 

Antimony- 124 U 0.00152 

Barium- 133 U 0.00895 
Barium- 140 U 0.0283 

Ulh-212 U 0.0787 
.uth-214 0.142 

Cerium- 14 1 U 0.0259 
Cerium-I44 U 0.00524 
Cesium-134 U 0.0235 

Cesium-137 0.0589 
Chromium-5 I U 0.0879 
Cobalt-56 U 0.0124 
Cobalt-57 U 0.00483 
Cobalt-58 U 0.00913 
Cobalt-60 u -0.00666 
Europium- 152 U 0.00195 
Europium- I54 U -0.0179 
Europium- I55 U 0.00568 

Americium-241 U -0.000615 

Antimony- 125 U -0.0138 

Beryllium-7 U -0.0348 

cerium- I 39 U -0.00157 

Cesium- 136 U -0.00781 

Iridium- 192 U -0.00942 
Iron-59 U -0.00254 
Lead-2 10 U 1.35 
Lead-2 I 2  0.388 
Lead-2 I4 0.128 

Mercury-203 U 0.00885 
Manganese-54 u 0.00409 

Neodymium-147 U -0.121 
Neptunium-239 u -0.0181 
Niobium-94 u -0.00101 
Niobium-95 U 0.00465 
Potassium-40 1.43 
Promethium- I 4 4  U -0.00304 
Promethium- 146 U -0.00472 
Radium-226 0.142 
P %1m-228 0.350 

+/-0.110 
+/-0.0537 
+/-0.0163 
+/-0.0293 
4-0.0135 
+I-0.160 
+I-0. 1 17 
+I-0.166 

+/-0.0534 
+I-0.0113 
+I-0.0434 
+/-0.0668 
+/-0.0146 
+/-0.0602 
4-0.0273 
+/-0.182 

4-0.0145 
+I-0.00848 
+/-0.0139 
+/-0.01 16 
+/-0.0308 
+I-0.0354 
+/-0.0346 
+/-0.0148 
+I-0.0278 

+/-I .38 
+/-0.0602 
+/-OD465 
+/-0.0118 
4-0.0272 
4-0.371 

+/-0.06 17 
4-0.0109 
4-0.0207 
+/-0.338 

4-0.0129 
+/-0.0151 
+/-0.0534 
+/-0. 1 10 

0.0789 
0.0929 
0.0265 
0.0529 
0.024 
0.301 
0.213 
0.175 

0.0426 
0.01 82 
0.0492 
0.124 

0.0296 
0.113 
0.02 1 
0.330 

0.0284 
0.0161 
0.027 

0.0201 
0.0582 
0.0622 
0.065 1 
0.0247 
0.0527 

2.54 
0.0374 
0.0419 
0.0222 
0.030 
0.670 
0.113 

0.0197 
0.038 1 
0.2 15 

0.0228 
0.0273 
0.0426 
0.0789 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .00 

0.080 
1 .00 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 67 I 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: North Trench #3 Proiect: IEMI00lOO 
Sample ID:- 1001 14003 Client ID: IEMI00l -~ 

DF AnalystDate Time Bat& Method 
~- - 

Parameter Qualifier Result DL RL Units 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, 
Ruthenium- 106 
Silver-1 1Om 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin- 1 13 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 

inium-95 

Solid (Standard List) 
U 0.0135 
u -0.0066 
U -0.00663 

0.132 
0.142 

U 0.531 

U 0.129 
U 0.531 
U 0.000844 
U -0.0107 
U 0.0187 

U -0.0136 

+I-0.110 
+/-0.0129 
+I-0.01 27 
+I-0.0364 
+I-0.0534 
+I-0.958 

+/-0.0154 
4-0.139 
+I-0.958 

+/-0.0142 
+I-0.0292 
+/-0.0265 

0.203 
0.0 192 
0.0223 
0.02 14 
0.0426 
0.823 

0.027 1 
0.143 
0.823 

0.0273 
0.045 

0.0514 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

The following - Prep ~ ~ _ ~ _ _  Methods - were performed - - ~ ~~ _ ~ _ _ _ _ ~ -  
Method Description Analyst Date Time PrepBatch 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG 1 lo/ 17/03 1448 285107 
~~ ~~~ 

~ ~ . 

~- The following -~~ Analytical Methods were performed - 
Description Analyst Comments 

~ - ~ _ _  
Method 

I EML HASL 300,452.3 
~ - ~~ 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Flag for results below the MDC or a flag for low tracer recovery. 
E 
H 
J 
P 
U 
UI 
X 
Y 
h 

Concentration of the target analyte exceeds the instrument calibration range. 
Analytical holding time exceeded. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Labspecific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

- 

http://www.gel.com
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. 
Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: North Trench #3 Proiect: IEMIOOlOO 
~ -~ ~~ Sample ID: 1001 14003 Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
~~ - 

Parameter QuNier  Result DL RL Units 
-~ ~ ~ _ _  

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM. lnc. 
Address : 671 I Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 1001 14004 
Matrix: Soil 

South Trench #5 

Collect Date: 14-OCT-03 09155 
Receive Date: 16-OCT-03 

- - Collector: fxent 
Parameter Qualifier R d t  DL RL 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMl00100 
Client ID: IEMI00l 

Units DF AnalvstDate Time Batch Method 
Rad Gamma Spec Analysis 

Cammaspec, Gamma, Solid (Standard List) 
Actinium-228 0.473 
Americium-241 U 0.0465 
Antimony- 124 U 0.000227 
Antimony- 125 U -0.0272 
Barium-133 U -0.0192 
Barium-140 U -0.0286 
Beryllium-7 U 0.105 

lth-212 0.374 
. ~th-214 0.327 
Cerium- 139 U 0.0 I38 
Cerium-14 1 UUI 0.00 
Cerium- 144 U 0.00192 
Cesium- 134 U 0.021 1 
Cesium- 136 U 0.0 188 
Cesium- 137 0.137 
Chromium-51 U -0.0953 
Cobalt-56 U -0.0132 
Cobalt-57 UUI 0.00 
Cobalt-5 8 U 0.00165 
Cobalt-60 U -0.00328 
Europium- I52 U 0.021 1 

Europium- I55 UUI 0.00 
Iridium- 192 U -0.0032 
lron-59 U -0.00559 
Lead-2 IO U 3.33 
Lead-2 I 2  0.505 
L e d 2  14 0.384 

Mercury-203 U 0.00057 

Europium- 154 U 0.0172 

Manganese-54 u -0.00184 

Neptunium-239 U -0.106 
Neodymium- 147 U -0.283 

Niobium-94 U 0.000532 
Niobium-95 U 0.0108 
Potassium-40 5.87 

Promethium-146 U 0.0246 
Radium-226 0.327 
P - %m-228 0.473 

Promethium-144 U -0.00039 

4-0.131 
+/-OM84 
+I-0.02 12 
+I-0.0359 
+I-0.0202 
+I-0.207 
4-0. I45 
4-0.233 

+I-0.0724 
+I-0.0183 
+I-0.149 
+I-0. 1 I2 

+I-0.0175 
+I-0.0777 
+I-0.041 
+I-0. I98 

+I-0.0168 
+I-0,0266 
+/-0.0161 
+I-0.01 42 
+I-0.039 

+I-0.0444 
+I-0.0894 
+I-0.01 56 
+I-0.0364 

+I-3.72 
+I-0.0758 
+I-0.09 19 
+I-0.0 1 58 
+I-0.020 
+I-0.488 
+I-0.102 

+I-0.0128 
+I-0.0273 
+I-0.802 

+I-0.0141 
+I-0.02 16 
+I-0.0724 
+I-0.13 1 

0.0879 
0.129 

0.0331 
0.0622 
0.030 
0.369 
0.276 
0.200 

0.0497 
0.0295 
0.112 
0.199 

0.0336 
0.147 

0.0257 
0.357 

0.0272 
0.0246 
0.029 

0.02% 
0.0738 
0.0849 
0.1 IO 

0.0285 
0.0668 

3.35 
0.041 1 
0.049 

0.0275 
0.037 I 
0.842 
0.176 

0.0229 
0.0441 
0.231 
0.025 

0.03 I6 
0.0497 
0.0879 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .OO 

0.050 
1 .00 

0.080 
1 .00 

0.500 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.geI.com 

Certificate of Analysis 

Company : EM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12.2003 

Page 2 of 3 

Client Sample ID: South Trench #5 Proiect: IEMIOOlOO 
Sample ID: 1001 14004 Client ID: IEMIOOl 

DF AnalystDate Time Batch Method 
_. 

Parameter Qualifier Result DL RL Units 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, 
Ruthenium- 106 
Silver- 1 10x11 
Sodium - 2 2 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-113 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 - Gum-95 

Solid (Srandard Lisr) 
U -0.0 1 5 
U 0.00079 
u 0.00621 

0.188 
0.327 

1.58 
u 0.00202 

2.51 
1.58 

U -0.00167 
U -0.00273 
U 0.0245 

4-0. I 26 
4-0.0159 
4-0.0 I6 

+/-0.0439 
4-0.0724 

+/- 1.04 
+/-0.0 19 
4-0.539 
+/- 1.04 

4-0.0161 
4-0.0362 
+/-0.03 I 

0.225 
0.025 1 
0.0306 
0.0231 
0.0497 

1.09 
0.035 
0.191 

1.09 
0.0295 
0.0576 
0.0589 

0.800 
0.080 
0.080 
0.080 

1 .oo 
2.00 

0.100 
0.500 

1 .oo 
0.100 
0.300 
0.200 

~ .- Tk€dlowing - Prep Methods werep-conned ~ __ 
Description Analyst Date Time PrepBatch 

~ ~. _- - _ _ _ _ ~ _ ~  
Method 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG 1 1 W 17/03 1448 285107 
~ -. 

~ _ _ ~ _ _ _ _ _ _ _ ~ ~ _ _ _ ~  The fdlowhg Analyticd Methods were performed ~ ~ _ _ ~ _ _ _ ~  
Method Description Analyst Comments 

1 EML HASL 300.4.5.2.3 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

E 
H 
J 
P 
U 
UI 
X 
Y 
h 

Concentration of the target analyte exceeds the instrument calibration range. 
Analytical holding time exceeded. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

- 

http://www.geI.com
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: South Trench #5 Proiect: IEh4IOOlOO 
-. Sample ID: 100114004 ~ Client ID: IEk@Cil 

Parameter Qualuir Result DL RL Units DF AnaJystDate Time Batch Method 

Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating _ I  procedures. Please direct any questions to your Project Manager, Amy Jamison. 

c-9dnlwtr;u, 
Reviewed by 

http://www.gel.com
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Certificate of Analysis 

Company : IEM, Ioc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 1001 14OO5 
Matrix: Soil 

South Trench #6 

Collect Date: 14-OCT-03 lor15 
Receive Date: 16-ocr-03 
Collector: _ _ _ ~  ~ .____ 

Parameter QuaMer Result 
Rad Gamma Spec Analysis 

Gammaspec, Gamma. Solid (Standard List) 
Actinium-228 
Americium-24 I 
Antimony- 124 
Antimony- 125 
Barium- I33 
Barium-I40 
Beryllium-7 

uth-212 
.~th-214 

C<rium- I 39 
Cerium-I41 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- I37 
Chromium-51 
Cobalt-56 
Cobalt-57 

Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
Lon-59 
Lead-210 
Lead-2 12 
Lead-2 I4  
Manganese-54 
Mercury-203 
Neodymium-I47 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 
P-+urn-228 

Cobalt-58 

UUI 
U 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 
U 
U 
U 

UUI 
U 
U 

WI 
U 

UUI 
U 
U 
U 

U 
WI 

U 
U 
U 
U 

U 
U 

0.486 +la. 143 
0.00 +/-0.145 

-0.00152 +I-0.0164 
-0.01 14 +I-0.034 

0.0265 +I-0.0 185 
-0.0162 +I-0.174 

0.232 +I-0.137 
0.523 +I-0.229 
0.374 +I-0.0774 

0.0163 4-0.0412 
0.00 +I-3.67 

0.0733 4-0.303 
0.0213 +I-0.0166 

-0.0769 +I-0.0763 
0.0164 +I-0.0335 
0.0585 4-0.199 

-0.00666 +I-0.0166 
0.00 +I-0.147 

0.00205 +I-0.0166 
0.000532 4-0.0148 

0.00 +/-0.0661 
-0.0268 4-0.045 

0.00 4-0.559 
-0.00643 +I-0.01 53 
0.000579 4-0.04 13 

0.737 +I-0.967 
0.627 +1-0.109 
0.400 +/-0.0737 

-0.000677 +/-0.0144 
0.00 +I-0.0498 

-0.332 +I-0.429 
0.256 +I-0.29 I 

-0.000514 +I-0.0123 
0.00271 +I-0.0231 

6.16 +I-0.774 
0.000951 +I-0.01 53 
0.00412 +I-0.0153 

0.374 +I-0.0774 
0.486 +I-0.143 

DL 

0.0788 
0.101 
0.030 

0.0584 
0.0269 
0.323 
0.278 
0.194 

0.0505 
0.0683 
0.298 
0.510 

0.0298 
0.128 
0.025 
0.362 

0.0286 
0.0794 
0.0303 
0.0242 
0.0665 
0.0773 
0.334 

0.0269 
0.0766 
0.825 

0.0427 
0.04 13 
0.0258 
0.0329 
0.750 
0.496 

0.0222 
0.042 1 
0.227 

0.0246 
0.0293 
0.0505 
0.0788 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

RL Units DF AnalystDate Time Batch Method 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
1000 
2.00 
I .oo 

0.050 
1 .00 

0.080 
1 .00 

0.500 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: South Trench #6 Proiect: EMI00100 
Sample ID: 1001 14OO5 Client ID: EM001 

DF AnalystDate Time Batch Method 
~~~ 

Parameter Qualifier Result DL RL Units 
~~~~ -~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, 
Ruthenium- 106 
Silver- I 101x1 
Sodium-22 
Thallium-208 

Thorium-234 
Tin-1 13 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 

Thori~m-230 

wium-95 

, Solid (Standard List) 
U -0.0524 
U -0.0018 
U -0.00975 

0216 
0.374 

1.09 
U 0.01 16 

68.4 
1.09 

U 0.00649 
U -0.0744 
U 0.0108 

+LO. 12 1 
4-0.0152 
+I-0.0 162 
+1-0.0446 
+I-0.0774 

+I- 1.16 
+/-0.0183 

+/-14.0 
+/- 1.16 

+I-0.0138 
+I-0.038 1 
+I-0.030 

0.2 15 
0.0242 
0.0278 
0.022 

0.0505 
1.08 

0.0306 
0.464 

1.03 
0.0292 
0.0568 
0.0561 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

f i e  following Prep Methods were performed 
~~ 

Method Description AIl.alyst Date Time PGpBatch 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXGl 1 0/17/03 1448 285107 
~ ___ ~- __ ~ . 

The ._ ~ FollowingAnalytical ~ Methods were performed - ._ 

Description Analyst Comments 
__ - 

Method 

1 EML HASL 300.4.5 2.3 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >4O%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

. 
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GENERAL ENGINEERING LABORATORIES, LLC 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: South Trench #6 Proiect: EMI00100 
- .  - Sample ID: 1001 14005 ClientID: Eh4I00l 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, A m y  Jamison. 

. 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analysis 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMIOOl00 
Client ID: IEMIOOl 

Client Sample ID: 
Sample ID: 1001 14006 
Matrix: Soil 

Receive Date: 

South Trench #7 

Collect Date: 14-OCT-03 lot40 
16-OCT-03 

-. - - Collector: Ch€Xl--_ 
Parameter Qualifier Result DL 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony- 125 
Barium-133 
Barium- 140 
F-~llium-7 

Jth-212 
4 .~Ulh-214 
Cerium- 139 
Cerium- 14 1 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- I37 
Chromium-51 

Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium-I55 
Indium-192 
Iron-59 
Lead-210 
Lead-212 
Lead-214 
Manganese-54 

Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium-144 
Promelhium-146 
Radium-226 

';urn-228 

Cobalt-56 

Mercury-203 

U 
U 
U 
U 
U 
U 

UUI 
U 

UUI 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.202 +/-0.0985 
0.0092 +/-0.0 1 8 1 
0.01 18 +I-0.0 197 
0.01 15 +/-0.0369 
-0.002 +/-0.0186 
0.0822 4-0.231 
0.178 4-0.162 
0.292 4-0.261 
0.00 +/-OM83 

-0.00845 +/-0.0125 
0.00 +I-0.0622 

0.0333 +/-0.07 18 
0.01 89 +/-0.0 184 
0.0171 +/-0.0905 
0.0257 +/-0.0265 

-0.0103 +/-0.192 
-0.0129 +/-0.0205 
0.00746 +/-0.00931 
0.00697 +/-0.0182 

5.57OE-05 +/-0.0155 
-0.00148 +/-0.036 
-0.00235 +/-0.0441 

0.0588 +/-OM59 
-0.00795 +/-0.0145 
0.00305 +/-0.0529 

0.91 1 +/-0.488 
0.195 4-0.0505 
0.149 4-0.0686 

-0.000776 +/-0.0176 
-0.00716 +/-0.0163 

0.0308 +/-OS1 1 
0.0305 +I-0.0648 

0.000365 +/-0.0146 
-0.00466 4-0.0268 

1.92 4-0.497 
-0.00941 4-0.0158 
0.000324 +/-0.0187 

0.1 88 +/-0.0683 
0.202 +/-0.0985 

0.122 
0.0352 
0.0386 
0.0687 
0.0303 
0.422 
0.317 
0.223 

0.0923 
0.019 
0.0606 
0.131 

0.037 1 
0.169 

0.0316 
0.354 

0.0353 
0.0174 
0.0353 
0.0299 
0.0662 
0.0843 
0.0675 
0.0259 
0.0849 
0.303 

0.0421 
0.0466 
0.0285 
0.0297 
0.92 1 
0.120 

0.0274 
0.0489 
0.273 

0.0279 
0.0338 
0.0492 
0. I22 

RL Units DF AnalystDate Time Batch Method 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .oo 

0.080 
1 .oo 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: South Trench #7 Proiect: IEMI00100 
Sample ID: 1001 14006 ClientID: IEMI00l ~- _ _ ~ _ ~ _ _  

Parameter Qualifer Result DL RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid (Standard List) 
Ruthenium- 106 U -0.0589 
Silver-] 10m U -0.00123 
Sodium-22 U -0.000846 
Thallium-208 0.0766 
Thorium-230 0.188 
Thorium-234 0.789 
Tin-I13 U 0.00387 
Uranium-235 0.758 
Uranium-238 0.789 
Yttrium-88 U 0.01 26 
7 ; ~ - 6 5  U 0.0137 

,nium-95 u -0.0015 

+I-0.14 1 
+I-0.0 1 8 1 
+I-0.0159 
+I-0.03 18 
+/-OM83 
+/-OS25 

+I-0.0 187 
+I-0.196 
+/-OS25 

+/-0.0168 
+I-0.0471 
+I-0.034 

0.256 
0.0298 
0.0304 
0.0269 
0.0492 
0.32 1 

0.0347 
0.129 
0.321 

0.0377 
0.0773 
0.0633 

0.800 
0.080 
0.080 
0.080 

1 .OO 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

The following Prep -~ Methods were performed ___ 
Method Description Anahrst Date Time PrepBatch 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG 1 I O/ I 7/03 1448 285107 
- _ _  ___ - 

The following Analytical Methods were performed 
Method Description Analyst Comments 

~~ 

1 EML HASL 300.4.5.2.3 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12.2003 

Page 3 of 3 

Client Sample ID: South Trench #7 Proiect: LEMIoOlOO 
~ Sample ID: 1041 14006 _ _ _  Client IQ: IEMIoO1 

Par am et e r QuaMer Result DL RL Units DF AnalystDate Time Batch Method _ _  

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

h 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 1001 14007 

South Trench #8 

Report Date: November 12.2003 

Page 3 of 3 

Proiect: IEMlOOlOO 
Client ID: . -EMIOOl 

DF AnalystDate Time Batch Method 
~ -~ 

Parameter Qualifier Result DL RL Units 

Where the analytical method has been performed under NELAF' certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

r-L 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville. Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 1001 14008 
Matrix: Soil 

South Trench #9 

Collect Date: 14-OCT-03 1 1: 15 
Receive Date: 16-OCT-03 
Collector: Client 

~~ 

Parameter Qualifier Result 
~~ ._ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-241 
Antimony-124 
Antimony-125 
Barium-I33 
Barium- 140 
p--vllium-7 

ulh-212 
u ~ ~ t h - 2 1 4  
Cerium- 139 
Cerium- I4 I 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-5 1 
Cobalt-56 
Cobd 1- 5 7 
Cobal I- 5 8 
Cobalt-60 
Europium- 152 
Europium-1 54 
Europium-1 55 
Iridium- 192 
Iron-59 
Lead-210 
Lead-2 12 
Lead-2 14 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 

';urn-228 

U 
U 
U 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 
U 

0.565 +I-0.459 
-0.0543 +I-0.17 1 
-0.026 +I-0.070 

-0.0738 +I-0.130 
-0.027 4-0.0621 

0.51 1 4-0.707 
0.536 +I-0.681 
0.7 18 +I-0.446 
0.169 +I-0.173 

0.0274 +1-0.0564 
0.00 +I-0.282 

0.0888 +I-0.325 
0.0488 +1-0.0669 
0.130 +I-0.359 
0.143 4-0.0751 

-0.904 4-0.735 
0.067 +I-0.0674 
0.0466 +/-OB425 

-0.0171 4-0.0632 
0.0373 4-0.060 
0.0341 4-0.135 
0.009 I 1 +I-0. I55 

0.00 +I-0.252 
0.0623 +I-0.0572 
0.160 +1-0.161 
5.20 +I-6.60 

0.490 +I-0.164 
0.388 +I-0.169 

0.0474 +I-0.0538 
-0.0197 +1-0.069 

1.22 +I-1.78 
-0.0824 +I-0.286 
-0.0223 +I-0.0475 
0.00273 +I-0.0853 

4.33 +I-1.48 
0.0578 +I-0.051 1 
0.020 +I-0.0592 
0.169 +I-0.173 
0.565 +I-0.459 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMIOOl00 
CtientID: IEMIOOl 

DL 

0.292 
0.246 
0.113 
0.197 

0.0828 
1.16 

0.856 
0.794 
0.222 

0.0755 
0.259 
0.480 

0.0969 
0.514 

0.0789 
1.05 

0.120 
0.0643 
0.103 
0.101 
0.2 17 
0.274 
0.257 

0.0936 
0.247 
5.58 

0.121 
0.145 

0.095 1 
0.107 
2.95 

0.4 13 
0.0759 
0.142 
0.897 

0.0901 
0.0959 
0.187 
0.292 

RL UdtS DF AnalvstDate Time Batch Method 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .OO 

0.050 
1 .oo 

0.080 
1 .00 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: South Trench if9 Proiect: IEMIoOl00 
S a a e  ID: 1001 14008 C l i e n t m  IEMIoOl - 

Parameter Qualifier Result DL Fa Units DF AnalvstDate Time Batch Method 
~ ~~ ~~~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Ruthenium- 106 U -0.218 
Silver- 1 1 Om U -0.00724 
Sodium-22 U 0.00258 
Thallium-208 0.129 
Thorium-230 U 0.169 
Thorium-234 UUI 0.00 
Tin-I13 U -0.0298 
Uranium-235 3.82 
Uranium-238 UUI 0.00 
Yttrium-88 U 0.00226 
Zinc-65 U -0.0695 

mium-95 U -0.0247 

+/-0.442 
+/-0.0525 
+/-0.0558 
+/-0.0816 
+I-0.173 
+I- 1.90 

4-0.0775 
4-0.915 

+/-I .90 
+I-0.0638 
+/-0.128 
+/-0.104 

-~ me following -~ Prep Methods were performed 
~~~ 

Description 

Dry Soil Prep GL-RAD-A-021 
.. - 

Method 

Dry Soil Prep 
_ _ _  

0.707 
0.0752 
0.0984 
0.0793 
0.187 
2.65 

0.104 
0.466 
2.65 

0.118 
0.211 
0.170 

0.800 
0.080 
0.080 
0.080 

I .oo 
2.00 

0.100 
0500 

1 .00 
0.100 
0.300 
0.200 

Date Time PrepBatch 
~ ~ 

Analyst 
AXG 1 1011 7/03 1448 285107 

- ~~~ 

_ _  The foUow~Analytica1 __ Methods were performed 
Method Description Analyst Comments 

1 EML HASL 300,4.5.2.3 
____ __ - 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

E 
H 
J 
P 
U 
UI 
X 
Y 
h 

Concentration of the target analyte exceeds the instrument calibration range. 
Analytical holding time exceeded. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is m % D .  
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma specboscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: South Trench #9 Proiect: IEMI00lOO 
- -. Sample ID: 100114008 - Client ID: EM001 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, A m y  Jamison. 

t / W L  
Reviewed by 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - ww.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 1001 14009 
Matrix: Soil 

South Trench #10 

Collect Date: 14-OCT-03 13~20 ~ ~~~ ~ 

Receive Date: 16-OCT-03 
Collector: C l i e n t  

Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gammaspec. Gamma. Solid (Standard List) 
Actinium-228 
Americium-24 1 
Antimony-124 
Antimony-125 
Barium-I33 
Barium- 140 
F-vllium-7 

lth-212 
,.,uth-214 
Cerium- 139 
Cerium-141 
Cerium- 144 
Cesium- 134 
Cesium- I36 
Cesium- 137 
Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-2 10 
Lead-2 12 
Lead-2 14 
Manganese-54 
Mercury-203 
Neodymium- I47 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium-I44 
Promethium-146 
Radium-226 

':urn-228 

U 
U 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 

U 
U 

UUI 
U 
U 

UUI 
U 

UUI 
U 
U 
U 

U 
UUI 

U 
U 
U 
U 

U 
U 

0.598 
-0.0853 

0.0148 
0.01 1 

-0.0697 
0.101 

-0.109 
0.631 
0.350 

0.0662 
0.00 

0.412 
0.02 18 
-0.022 
0.06 19 
-0.109 

0.00939 
0.00 

0.0236 
0.0125 

0.00 
0.007 
0.00 

0.00961 
0.02 1 5 

-0.01 19 
0.744 
0.424 

0.003 12 
0.00 

-0.36 
-0.0546 
-0.0029 
0.0233 

10.6 
-0.00104 

0.0138 
0.350 
0.598 

+I-0.118 
+I-0.262 

+I-0.0157 
+I-0,034 

+I-0.0202 
+I-0.180 
+1-0.145 
+I-0.259 
+I-0.057 
+I-0.052 
+I-0.345 
+/-OS6 1 

+I-0.0262 
+I-0.0825 
4-0.0253 
+I-0.193 

4-0.0149 
4-0.101 

+I-0.0262 
+I-0.0158 
+I-0.0805 
+/-OB448 
4-0.354 

+I-0.0146 
+I-0.0433 

+I- 10.7 
+I-0.0619 
+/-OB629 
+I-0.01 38 
+I-0.0343 
+I-0.426 
+I-0.308 

+I-0.0 1 16 
+I-0.0272 
4-0.649 

+I-0.0 12 1 
+I-0.0 I89 
4-0.057 
+1-0.118 

DL 

0.09 15 
0.477 

0.03 12 
0.0624 
0.02% 
0.354 
0.243 
0.168 

0.0419 
0.0888 
0.376 
0.617 

0.0303 
0.144 

0.0245 
0.341 
0.029 

0.0787 
0.027 

0.03 15 
0.0638 
0.0847 
0.383 

0.0277 
0.0728 

18.4 
0.0464 
0.0474 
0.0229 
0.0365 
0.764 
0.590 

0.0212 
0.0472 
0.234 

0.0222 
0.0306 
0.04 19 
0.09 15 

RL 
~ 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .OO 

0.050 
1 .OO 
0.080 

1 .00 

0.500 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMI00100 
Client ID: IEMI00l 

Units DF AnaIvstDate Time Batch Method 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM. Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: South Trench #10 Proiect: IEMlOOlOO 
~- Client ID: IEMIoOl 

~ Sample ID: 1001 14oO9 
DF AnalystDate Time Batch Method ~ _ _  Parameter Qualifier Result DL RL Units 

__ 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, 
Ruthenium- 106 
Silver-I 10m 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-113 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 

?ium-95 

Solid (Standard List) 
U -0.00693 
U -0.0233 
U 0.00228 

0.220 
0.350 

U 1.26 
U 0.00349 

62.3 
U 1.26 
U 0.00541 
U 0.00536 
U 0.018 

4-0.1 12 
4-0.015 

4-0.0161 
+I-0.0426 
+I-0.057 
4-2.02 

+I-0.0258 
+I-0.881 
+I-2.02 

+/-0.0114 
+I-0.0376 
4-0.0278 

0.209 
0.025 

0.0304 
0.0225 
0.0419 

3.70 
0.0268 
0.575 
3.70 

0.0225 
0.05% 
0.0542 

The following Prep Methods were performed 
Method Description 

0.800 
0.080 
0.080 
0.080 

1 .OO 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

.___-__ __ __ _ _ _ _  
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG 1 1 W 17/03 1449 285107 

- - -___ ~ _ _ _ _  The following ~~ Analytical Methods were performed 
~~ 

Analyst Comments 
~ ~ _ _ _ _ _ _ -  

Description 
__- - -  

Method 

I EML HASL300.4.5.2.3 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 
Flag for results below the MDC or a flag for low tracer recovery. 

E 
H 
J 
P 
U 
UI 
X 
Y 
h 

Concentration of the target analyte exceeds the instrument calibration range. 
Analytical holding time exceeded. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

~ 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12.2003 

Page 3 of 3 

Client Sample ID: South Trench #10 Project: IEMIOOlOO 
Sample ID: 1001 14009 Client ID: IEMIOOl ~- ___ 

Parameter Qualifier Result DL RL UdtS DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

C _ m  -12 
Reviewed by 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Company : IEM, lnc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Certificate of Analysis 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

Client Sample ID: 
Sample ID: 1001 14010 
Matrix: Soil 

South Trench #11 

Collect Date: 14-OCT-03 14:oO 
Receive Date: 16-OCT-03 

~ ~ Collector: __- ~lient-- 
Parameter Qualifier Result 

~ _ _ _  ~~~ 

Rad Gamma Spec Analysis 
Gammasuec. Gamma. Solid (Standard List) . .  
Actinium-228 
Americium-24 1 
Antimony- I24 
Antimony-I25 
Barium-1 33 
Barium-140 
P-.vllium-7 

u h - 2  12 
. .n~h-214 
Cerium- 139 
Cerium- 141 
Cerium-144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-5 I 
Cobalt-56 
Cobalt-57 

Cobalt-60 
Europium-1 52 
Europium- 154 
Europium- 155 
Iridium-192 
Iron-59 
Lead-210 
Lead-212 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 

‘ium-228 

Cobalt-58 

UUI 
U 
U 
U 
U 
U 
U 

UUI 

UUI 
UUI 

U 
U 
U 

U 
U 

UUI 
U 
U 
U 
U 

UUl 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

UUl 

0.00 +I-0.0697 
0.016 +I-0.112 

-0.00908 +/-0.0123 
0.016 +/-0.0242 

-0.0137 +/-0.014 
0.071 +/-0.1 15 

0.0972 +I-0.147 
0.00 +/-0.198 

0.109 +/-0.041 
0.00 +/-0.0264 
0.00 +/-OS12 

0.122 +/-0.155 
0.0071 1 +/-0.0103 
-0.0104 4-0.0562 

0.129 +/-0.029 
-0.0309 +I-0.136 
-0.0023 +l-O.O109 

0.00 +I-0.053 I 
-0.0135 +/-0.0107 
0.00676 +/-0.0102 
-0.0146 +/-0.0279 
0.0247 +/-0.0282 

0.00 +/-0.175 
-0.0059 +/-0.0109 

-0.00697 +/-0.0241 
-3.26 +/-3.95 
0.249 +/-0.0448 
0.147 +1-0.04 13 

-0.00217 +1-0.00946 
0.00621 +I-0.021 1 
-0.188 +/-0.29O 

-0.0659 +/-0.166 
0.00954 +/-OB0846 
0.01 37 +/-O.O2 1 1 

2.06 +I-0.308 
-0.00429 +/-0.00904 
-0.00137 +/-O.O112 

0.109 +/-0.041 
0.00 +/-0.0697 

DL RL UdtS DF AnalystDate Time Batch Method 

0.0952 
0.209 

0.02 16 
0.0452 
0.0202 
0.22 1 
0.179 
0.122 

0.0329 
0.0442 
0.202 
0.293 

0.01 95 
0.0844 
0.0169 
0.246 

0.0193 
0.0379 
0.0171 
0.0 178 
0.049 1 
0.0554 
0.184 

0.0194 
0.0418 

6.46 
0.0309 
0.0343 
0.0168 
0.0258 
0.519 
0.277 

0.0 165 
0.0257 
0.1 14 
0.0 16 

0.0198 
0.0329 
0.0952 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
Io00 
2.00 
1 .00 

0.050 
1 .00 

0.080 
1 .00 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 I Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: South Trench #I 1 Proiect: IEh4I00lOO 
Sample ID: 1001 14010 CLientID: IEMI00l 

~~ ~~ 

Parameter QuaMer Result DL RL Units DF AnalystDate Time Batch Method 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Ruthenium- 106 U 0.0788 
Silver- I I Om U 0.0 107 
sodium-22 U 0.00892 
Thallium-208 0.0407 
Thorium-230 0.109 
Thorium-234 U 0.665 
Tin-113 U -0.00854 
Uranium-235 13.7 
Uranium-238 U 0.665 
Yttrium-88 U -0.00703 
Zinc-65 U 0.002 I 

miurn-95 U 0.0225 

+I-0.08 17 
4-0.0 I 03 
+I-0.0101 
4-0.01 96 
+1-0.04 I 
4- 1.65 

+I-0.0142 
4-2.46 
+I- 1.65 

+I-0.00972 
+I-0.02 1 

+I-0.0231 

0.159 
0.0 1 79 
0.020 

0.0 168 
0.0329 

1.76 
0.021 1 
0.270 

1.76 
0.0159 
0.0344 
0.0341 

0.800 
0.080 
0.080 
0.080 

1 .OO 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

_______ n-e following Prep Methods were performed __ 
Description Analyst Date Time h e p i a t &  

__ ~ - 
Method 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXGl 10/17/03 1449 285107 
~~ _ _  

The following __. Analytical ~- Methods were performed 
~ - 

Description Analyst Comments 
_ _ ~  ~ _- 

Method 

1 EML HASL 300.4.5.2.3 
- 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Ioc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: South Trench #11 Proiect: IEMloOloO 
- Sample ID: 1001 14010 Client ID: IEMIOOl 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method __ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Geovrobe 9-3 
Sample ID: 1001 1401 1 
Matrix: Soil 
Collect Date: 13-OCT-03 12:15 
Receive Date: 16-OCT-03 
Collector: c w  

~~ ~ 

Parameter QuaWier Result DL 
Rad Gamma Spec Analyst- 

Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 0.551 +/-0.112 0.0542 
Americium-24 1 U -0.00938 +/-0.0297 0.061 
Antimony- 124 U -0.00192 +/-0.0108 0.0203 
Antimony- 125 U -0.00547 +/-0.022 0.0405 
Barium- 133 U 0.00158 +/-0.012 0.0201 
Barium-140 U 0.0465 +/-0.130 0.240 
B~ryllium-7 U -0.0179 +/-0.0945 0.172 

uth-212 0.332 +/-0.137 0.1 14 
~Uth-214 0.421 +/-OB654 0.0293 

&rium-139 U -0.00638 +/-0.00874 0.0161 
Cerium- 141 U 0.026 +/-OB416 0.0425 
Cerium- 144 U 0.0307 +/-0.0579 0.1 13 
Cesium- 134 UUI 0.00 +/-0.0204 0.021 1 
Cesium- 136 U 0.0885 +/-0.0498 0.103 
Cesium- 137 U -0.000618 +/-0.0086 0.0161 
Chromium-51 U 0.0234 +/-0.132 0.254 
Cobalt-56 U 0.00222 +/-0.0108 0.0199 
Cobalt-57 U 0.00162 +/-0.00686 0.0135 
Cobalt-58 U -0.00749 4-0.0102 0.0178 
Cobalt-60 U 0.00222 +/-0.00826 0.0156 
Europium- 152 U -0.0127 +/-0.0235 0.0436 
Europium- 154 U 0.00241 +/-0.0319 0.0507 
Europium- 155 U 0.0248 +/-0.0282 0.057 
Iridium-192 U 0.0015 +/-0.00948 0.0183 
Iron-59 U -0.00685 +/-0.0262 0.0457 
Lead-2 I O  U 0.790 4-1.52 1.25 
Lead-2 I2 0.689 +/-0.0821 0.0279 
Lead-2 14 0.5 12 4-0.077 1 0.03 13 
Manganese-54 U 0.0137 4-0.0144 0.0168 
Mercury-203 U 0.00734 4-0.0121 0.024 
Neodymium- 147 U -0.228 +/-0.3 12 0.540 
Neptunium-239 U -0.0252 +/-0.0505 0.0972 
Niobium-94 U 0.00228 +/-0.00807 0.0152 
Niobium-95 U 0.0162 +/-0.0171 0.0293 
Potassium-40 6.1 1 +/-OS68 0.139 
Promethium-144 U -0.0013 +/-0.0083 0.0153 
Promethium- 146 U -0.0058 +/-0.0107 0.0191 
Radium-226 0.421 +/-OM54 0.0293 
P +urn-228 0.551 +/-0.112 0.0542 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
loo0 
2.00 
1 .00 

0.050 
I .00 

0.080 
1 .00 

0.500 

Report Date: November 12,2003 

Page 1 of 3 

hoiect: IEMIOOlOO 
Client ID: IEMIOOl 

Units 

SRB 11/10/03 1548 286307 1 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: Geoprobe 9-3 Proiect: IEMIOOlOO 
Sample ID: 1001 1401 1 ClientID: IEMIOOl -~ 

DF AnalystDate Time Batch Method 
~~ 

Parameter Qualifier Result DL RL Udts 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Srandard List) 

Silver- I 1 Om U 0.000674 +I-0.00807 0.0153 0.080 
Ruthenium-106 U -0.014 +I-0.0752 0.141 0.800 Pcik 

Sodium-22 U 0.000819 +1-0.0115 0.0183 0.080 pcih 
Thallium-208 0.170 +I-0.0284 0.01 68 0.080 pca 
Thorium-230 0.421 +/-OM54 0.0293 1 .00 pcgg 
Thorium-234 1.35 +I-0.740 0.524 2.00 Pcgg 
Tin- I 13 U 0.00506 +I-0.0121 0.023 0.100 pcgg 
Uranium-235 U 0.0762 +I-0.122 0.1 15 0.500 pca 
Uranium-238 1.35 +I-0.740 0.524 1 .00 Pcik 
Yttrium-88 U 0.00257 +1-0.00948 0.0161 0.100 pcgg 
Zinc-65 U 0,014 +I-0.0212 0.0364 0.300 pcgg 

mium-95 U 0.0228 +I-0.0219 0.0379 0.200 pcgg 

The following Prep M e t h e  were performed ~ ~ _ _ _  
Time PrepBatch 

_ _ _ ~  _~ - 
Method Description Analyst Date 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG I 1 0/17/03 1449 285107 

~ 
~- "be following Ana&ticicl Methods were performed -~ 

Analyst Comments 
~- ~ 

Description 
~~~ 

~ ~- 
Method 

1 EML HASL 300.4.5.2.3 
__ --- 

Notes: 
The Qualifiers in this report are defined as follows 

< 
> 
B 
BD 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

Hag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 I Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: Geoprobe 9-3 Proiect: IEMIoOl00 
Sample ID: 1001 1401 1 Client ID: IEMIoO1- ~~ 

DF AnalystDate Time Batch Method 
- 

Parameter Qualifier Result DL RL Units 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

. 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 1001 14015 
Matix: Soil 

Geoprobe 9-3 (3-4) 

Collect Date: 13-OCT-03 12115 
Receive Date: 16-OCT-03 

~ ~~~~~ Collector: C l i e n t  
Parameter Qualifier Result 

~~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List)  
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony-125 
Barium-I33 
Barium- 140 
Beryllium-7 

uth-2 12 
.uth-214 

C&ium-139 
Cerium-141 
Cerium- 144 
Cesium-134 
Cesium- 136 
Cesium- 137 
Chromium-51 

Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-2 10 
Lead-2 12 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 
P - +~m-228 

Cobalt-56 

U 
U 
U 
U 
U 
U 

U 
U 
U 

UUI 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.504 
0.0275 

-0.00413 
0.0208 

0.000677 
0.091 
-0.15 
0.406 
0.280 

-0.0129 
0.0 1 86 

-0.01 12 
0.00 

-0.0159 
0.00489 

0.205 
0.00495 

.0.000412 
-0.001 77 
0.0038 1 

-0.00729 
-0.00159 

0.01 59 

0.0426 
2.73 

0.618 
0.546 

-0.00635 
0.0257 
0.128 

-0.00689 

-0.0388 
-0.0171 

0.0128 
9.57 

-0.00335 
0.0073 1 

0.280 
0.504 

4-0.128 
+1-0.165 

+I-0.0188 
+I-0.04 14 
+I-0.0229 
+I-0.232 
+I-0.182 
+I-0.203 

+I-0.0728 
+I-0.0162 
4-0.0429 
4-0.110 

+I-0.03 19 
+LO. 1 13 

+I-0.01 88 
4-0.259 

+I-0.0204 
+I-0.0133 
+I-0.01 98 
+I-0.0205 
+/-OB476 
+I-0.0608 
+/-0.0579 
+I-0.0192 
+I-0.0552 

+I-5.85 
4-0.082 

+1-0.0991 
+I-0.0178 
+I-0.025 1 
+I-0.574 
4-0.102 

+I-0.0145 
+I-0.0304 
+I-0.908 

+/-0.0167 
+/-0.02 14 
+I-0.0728 
+I-0.128 

DL 

0.106 
0.2 19 

0.0347 
0.0776 
0.0366 
0.446 
0.305 
0.254 

0.0605 
0.0297 
0.0829 
0.21 1 

0.0403 
0.201 

0.03 13 
0.494 

0.0382 
0.0256 
0.0363 
0.0342 
0.086 
0.108 
0.113 

0.0344 
0.106 

10.1 
0.0526 
0.0624 
0.03 15 
0.0484 

1.10 
0.193 

0.0243 
0.0572 
0.336 

0.0304 
0.0392 
0.0605 
0.106 

RL 

Report Date: November 12.2003 

Page 1 of 3 

Proiect: EMIOOlOO 
ClientID: IEMIOOl 

UoitS DF AnalystDate Time Bat& Method 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .OO 

0.050 
1 .00 

0.080 
1 .00 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: Gwprobe 9-3 (3-4) Proiect: IEMIOOlOO 
Sample ID: 1001 14015 ClientID: E M 0 0 1  

~ 

DF AnalystDate Time Batch Methud 
~~ -~ 

Parameter Qualifier Result DL RL Units ____ - -~ 
Rad Gamma Spec Analysis 

Gammaspec, Garnm, 
Ruthenium- 106 
Silver-1 lorn 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-113 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 - iium-95 

Solid (Standard List) 
u -0.0264 
U -0.00581 
U -0.000529 

0.223 
0.280 

U 1.65 
U 0.00428 
U 0.0429 
U 1.65 
U 0.00729 
U -0.000133 
U -0.000475 

+I-0.142 
+I-0.0158 
+I-0.02 19 
+I-0.0495 
+I-0.0728 

+I- 1.90 
+I-0.02 19 
+1-0.109 

+I- 1.90 
+I-0.0162 
+I-0.0469 
+I-0.036 

0.262 
0.0286 
0.0388 
0.0297 
0.0605 

1.75 
0.0402 
0.21 1 
1.75 

0.0336 
0.0728 
0.0665 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

ThyfoUowing Prep Methods were- _ _  ~ 

Method- 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG I 1 W 17/03 1449 285107 

Description Analyst Date Time PrepBateh 
_ _  ~ 

The __-_. following Analytical _ _  Methods were performed ~~- 
Method Description Analyst Comments 

1 EML HASL 300.4.5.2.3 

Notes: 
The Qualifiers in this report are defined as follows 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

E 
H 
J 
P 
U 
UI 
X 
Y 
h 

Concentration of the target analyte exceeds the instrument calibration range. 
Analytical holding time exceeded. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

- 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 5!56-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, lnc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: Geourobe 9-3 (3-4) Proiect: IEMI00lOO 
Sample ID: . 1001 14015 ClientID: IEMIOOl _ _  

Parameter Qualifer Remit DL RL Units DF AnalystDate Time Batch Method 
. .. ~ 

~ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewed by 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12.2003 

Page I of 3 

h i e c t :  IEMIOOlOO 
Client ID: IEMIOOl 

Client Sample ID: Geoprobe 16 
Sample ID: 1001 14012 
Matrix: Soil 
Collect Date: 13-OCT-03 13~30 
Receive Date: 16-OCT-03 
Collector: ClkIU ~~ 

Parameter Qualifier Result 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-241 
Antimony-I24 
Antimony- 125 

Barium- 140 
Beryllium-7 

-uth-212 
~th-214 

Barium- 133 

mrium- 139 
Cerium- 14 1 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-210 
Lead-2 I2 
Lead-214 
Manganese-54 
Mercury-203 
Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 
Radium-228 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 

UUI 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

0.638 +/-0. I26 
0.0185 +/-0.0556 

-0.000385 +/-0.0154 
0.0012 +/-0.0331 

-0.00457 +I-0.0185 
-0.00572 +I-0.196 

0.0401 +/-0.145 
0.421 +I-0.199 
0.368 +/-0.0726 

0.00443 +/-0.0123 
0.0184 +/-0.0321 
0.1 13 4-0.0899 

0.0253 +/-0.0235 
0.0217 +/-0.0773 

-0.000512 +/-0.0135 
0.0294 +I-0. I95 

0.00 +/-0.0525 
-0.01 17 +1-0.0102 

-0.00446 +/-0.0147 
0.015 +/-0.0149 

-0.01 79 +I-0.0344 
0.0445 +/-OB413 
0.0543 +I-0.0679 

-0.0044 +I-0.0 142 
0.0272 +I-0.0447 

2.19 +l-2.70 
0.763 +/-0.0787 
0.384 +/-0.0691 

0.00484 +/-0.0138 
0.00644 +I-0.0182 

0.017 +/-OS12 
0.0523 +/-0.071 
0.00964 +/-0.0126 
-0.021 +/-0.0239 

8.82 +/-0.8 19 
-0.00148 +/-0.0132 

0.0154 +I-0.0162 
0.368 +I-0.0726 
0.638 +/-0.126 

DL 
- 

0.0916 
0.1 11 

0.0289 
0.0607 
0.0294 
0.371 
0.267 
0.173 

0.0453 
0.0227 
0.0603 
0.155 

0.0346 
0.143 

0.025 I 
0.366 
0.033 

0.0 182 
0.0264 
0.030 

0.0622 
0.0834 
0.0734 
0.0261 
0.0861 

2.51 
0.0391 
0.048 

0.0258 
0.0348 
0.919 
0.137 

0.0243 
0.0409 
0.199 

0.0243 
0.03 1 I 
0.0453 
0.0916 

RL Units DF AnalystDate Time Batch Method 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
1000 
2.00 
1 .00 

0.050 
1 .oo 

0.080 
1 .oo 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, lnc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12.2003 

Page 2 of 3 

Client Sample ID: Geoorobe 16 Proiect: IEMIOOlOO 
Sample ID: 1001 14012 Client ID: EM001 

~ - __ 
DF AnalystDate Time Batch Method 

- -  
Parameter Qualifier Result DL RL Units 

~~ 

Rad G k a  Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Ruthenium- 106 U 0.00995 
Silver-1 1Om U 0.00958 
Sodium-22 U 0.016 
Thallium-208 0.240 
Thorium-230 0.368 
Thorium-234 1 .00 
Tin-1 13 U 0.000276 
Uranium-235 U 0.0226 
Uranium-238 1 .00 
Yttrium-88 U -0.00885 
7 ; ~ - 6 5  U -0.0395 

nium-95 U 0.0158 
L 

The following ~- PrrpMeth-ocJ? were performed 
Method Description 

+LO. 1 18 
+I-0.0152 
+/-0.0148 
+I-0.0382 
+I-0.0726 

+I- 1.07 
+/-0.0179 
+I-0.081 1 

+I- 1.07 
+I-0.01 4 1 
+I-0.0441 
+/-0.03 19 

0.222 0.800 
0.0259 0.080 
0.030 0.080 

0.0229 0.080 
0.0453 1 .OO 
0.874 2.00 
0.033 0.100 
0.151 0.500 
0.874 1 .00 

0.0246 0.100 
0.0632 0.300 
0.0604 0.200 

Analyst 
~~ .~ 

Time PrepBatch 
- ~~ 

D r y  Soil Prep Dry Soil Prep GL-RAD-A-021 AXG 1 1 W17l03 1449 285107 

The ~ . _  following - ~ Analytical Methods were performed ~- _____ 
Analyst Comments 

~- ~ 

Description 
~ - .- ______ 

Method 

1 EML HASL 300,4.5.2.3 
~ 

Notes: 
The Qualifiers in this report are defined as follows : 

E 
H 
J 
P 
U 
UI 
X 
Y 
h 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 
Analytical holding timeexceeded. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

- 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: Geoprobe 16 Proiect: IEMIOOlOO 
- ~ ~ ~ ~ _ _ _  Sample ID: 1001 14012 Client ID: IEMIOOl 

Parameter QuaMer Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Ioc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 1001 14016 
Matrix: Soil 

Geoprobe 16 0-1 

Collect Date: 13-OCT-03 13~30 
Receive Date: 16-OCT-03 
Collector: ent ~ ~ ~ _ _ _  ~~ 

Parameter Qualifier R d t  DL 
~~ ~. 

Rad Gamma Spec Analysis 
Gammaspec, Gamma. Solid (Standard List) 
Actinium-228 1.03 +/-0.14 1 0.0885 
Americium-241 U -0.00286 +/-0.0777 0.132 
Antimony- 124 U 0.00871 +/-0.0181 0.0344 
Antimony- 125 U 0.027 +/-0.0324 0.0649 
Barium- I33 U -0.0212 +/-0.0186 0.0315 
Barium- 140 U 0.056 +/-0.207 0.395 
B~rvllium-7 U -0.0956 +/-0.141 0.257 

llh-212 0.640 +/-0.218 0.207 
. auth-214 0.574 +/-0.0754 0.0455 
Cerium- 139 U -0.000347 +/-0.0157 0.0268 
Cerium-141 UUI 0.00 +/-0.103 0.0898 
Cerium- 144 U -0.0432 +I-0.0934 0.179 
Cesium- 134 UUI 0.00 +I-0.0275 0.0394 
Cesium- 136 U 0.128 +/-0.0877 0.161 
Cesium- I37 U 0~00176 +/-0.0136 0.0254 
Chromium-51 U 0.0127 +/-0.195 0.357 
Cobalt-56 U -0.000139 +/-0.0194 0.0307 
Cobalt-57 U 0.00469 +/-0.0123 0.0243 
Cobalt-58 U -0.00765 +/-0.0178 0.0312 
Cobalt-60 U -0.0101 +/-0.0146 0.0252 
Europium-1 52 U 0.0435 +/-OB499 0.073 
Europium- I54 U -0.00431 +/-OB49 0.0893 
Europium- I55 U 0.0746 +/-0.0734 0.0946 
Iridium- 192 U -0.0027 +/-0.0153 0.0277 
Iron-59 U 0.00469 +/-0.0534 0.0871 
Lead-210 U 0.635 +/-2.02 3.55 
Lead-2 I2 1.19 +/-0.0639 0.039 
Lead-2 I4 0,760 +/-0.0688 0.0462 
Manganese-54 U 0.0163 +/-0.0176 0.0272 
Mercury-203 U 0.0351 +I-0.0379 0.0357 
Neodymium-I47 U -0.0217 +/-0.489 0.920 
Neptunium-239 U 0.0309 +I-0.0857 0.170 
Niobium-94 U 0.0 1 17 +/-0.0129 0.025 
Niobium-95 U 0.0272 4-0.0621 0.0443 
Potassium-40 12.5 +/-0.718 0.233 
Promethium-144 U 6.76OE-05 +/-0.0136 0.0249 
Promethium- 146 U 0.0129 +/-0.0314 0.031 1 
Radium-226 0.574 +/-0.0754 0.0455 

';urn-228 1.03 +/-0.14 1 0.0885 

Report Date: November 12.2003 

Page 1 of 3 

Proiect: IEMI00100 
Client ID: IEMI00l 

DF AnalystDate Time Batch Method _ _ _ ~ _ _  - 
RL Units 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
1000 
2.00 
1 .00 

0.050 
1 .00 

0.080 
1 .oo 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : EM, loc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: Geoprobe 16 0- 1 Proiect: IEMIOOlOO 
Samde ID: 1001 14016 ClientID: EM001 

Parameter Oualifier Result DL RL UdtS DF AnalvstDate Time Batch Method 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid (Standard List) 
Ruthenium- 106 U 0.0901 
Silver-1 1Om U -0.00124 
Sodium-22 U -0.00165 
Thallium-208 0.349 
Thorium-230 0.573 
Thorium-234 1.27 
Tin-1 13 U 0.0171 
Uranium-235 1.68 
Uranium-238 1.27 

Zinc-65 U 0.0488 
nium-95 WI 0.00 

Yttrium-88 U -4.18OE-05 

4-0.1 32 
4-0.0132 
4-0.0176 
4-0.0413 
4-0.0754 

+I- 1.49 
4-0.01 85 
+I-0.256 
+I- I .49 

+I-0.018 
+I-0.0292 
+I-0.0575 

0.230 
0.0243 
0.0322 
0.0234 
0.0455 

1.11 
0.0304 
0.176 

1.11 
0.0287 
0.0625 
0.0655 

0.800 
0.080 
0.080 
0.080 

1.00 
2.00 

0.100 
0.500 

1 .oo 
0.100 
0.300 
0.200 

The following PrrpMetbods werepdomed  __ ~ 

Time PrepBatcl- ~ 

- 
Method Description Analyst Date 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG 1 1 W 17/03 1449 285107 
~~ ~ 

-~ The following Analytical ~- - __.-__ Methods were performed .. - 
Description Analyst Comments 

__ ____ -~ 
Method 

1 EML HASL 300.4.5.2.3 
-~ ~~ ~- - 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD Flag for results below the MDC or a flag for low tracer recovery. 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection Limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: Geoprobe 16 0-1 Proiezt: IEMIOOlOO 
____ _~ Sample ID: 1001 14016 ClientID: IEMIOOl 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 67 1 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: GeoDrobe. 17 
Sample ID: 1001 14013 
Matrix: Soil 
Collect Date: 13-OCT-03 14:45 
Receive Date: 16-OCT-03 
Collector: _ _ ~ ~ .  

Parameter Qualifier Result DL 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMIOOlOO 
Client ID: IEMIOOl 

RL Units DF AnalystDate Time Batch Method 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 1.13 
Americium-241 U 0.0254 
Antimony-124 U -0.00843 
Antimony- 125 U -0.0269 

Barium-140 U -0.153 
Barium-133 U 0.01 15 

Rpryllium-7 U 0.0552 
ulh-212 0.640 

.IUth-2 14 0.855 
Grium- 139 u -0.00266 
Cerium-141 UUI 0.00 
Cerium- 144 U -0.0513 
Cesium- 134 UUI 0.00 
Cesium- 136 U 0.0279 
Cesium- 137 U 0.0108 
Chromium-5 I U 0.113 
Cobalt-56 U 0.00689 
Cobalt-57 U 0.0094 
Cobalt-58 U -0.0105 
Cobalt-60 U -0.024 
Europium-I52 U -0.0367 
Europium- 154 U -0.0343 

Iridium-192 U -0.00605 
Iron-59 U -0.00628 
Lead-2 IO U -0.509 
Lead-2 12 1.25 
Lead-214 0.%1 
Manganese-54 U 0.0108 

Neodymium- 147 U 0.419 

Niobium-94 U 0.00977 
Niobium-95 U 0.0157 
Potassium-40 10.3 
Promethium- 144 U 0.00544 
Promethium- 146 U 0.01 17 
Radium-226 0.855 .. lium-228 1.13 

Europium- 155 UUI 0.00 

Mercury-203 LJUI 0.00 

Neptunium-239 U -0.00623 

+I-0.198 
+I-0.0804 
+I-0.0 174 
+I-0.0425 
+I-0.0173 
+I-0.219 
+I-0.156 
+/-0.3 I5 
+bo. I22 

+I-0.0126 
+1-0.0625 
+I-0.0828 
+I-0.0304 
+I-0.0856 
+I-0.0 159 
+I-0.203 

+I-0.0 186 
+/-0.0101 
+I-0.017 

+/-0.0181 
+I-0.0372 
+I-0.052 

+/-0.08 12 
+I-0.015 
+/-0.045 
+/- 1.86 

if-0.144 
+/-0. 135 
+I-0.027 

+I-0.038 1 
+/-0.541 

+I-0.0739 
+I-0.0144 
+I-0.0288 
+/-0.964 

+/-0.0148 
+I-0.017 
+I-0. I22 
+I-0. I98 

0.100 
0.1 18 

0.0305 
0.0663 
0.030 
0.372 
0.292 
0.2 I2 

0.0452 
0.0233 
0.0595 
0.153 

0.0393 
0.161 

0.0297 
0.395 

0.0314 
0.0199 
0.0304 
0.028 

0.0671 
0.0874 
0.0732 
0.028 

0.0808 
3.39 

0.0414 
0.0488 
0.0262 
0.0353 

1.03 
0.141 

0.0267 
0.0467 
0.276 

0.0269 
0.0327 
0.0452 
0.100 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .oo 

0.080 
1 .00 

0.500 

. 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: Geoprobe 17 Proiect: IEMlOOlOO 
Sample ID: 1001 14013 ClientID: E-MIOOl . ~_. 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Cammuspec, Gamma, Solid (Smndord List) 
Ruthenium- 106 U 0.03 I2 
Silver-1 10m U -0.0229 
Sodium-22 U -0.0125 
Thallium-208 0.317 
Thorium-230 0.855 
Thorium-234 UUI 0.00 
Tin-1 13 U -0.003 
Uranium-235 0.186 
Uranium-238 UUI 0.00 
Y ttrium-88 U 0.00261 
Zinc-65 U -0.00415 

mium-95 U 0.0148 

+I-0.14 1 
+I-0.01 57 
+I-0.0187 
+I-0.05 1 1 
+/-0.122 
+I-1.41 

+I-0.0192 
+I-0.183 

+I- 1.4 1 
+I-0.0 146 
+/-0.0393 
4-0.0377 

0.258 
0.0252 
0.03 15 
0.0265 
0.0452 
0.967 

0.0357 
0.166 
0.967 

0.0284 
0.06 1 

0.0681 

0.800 
0.080 
0.080 
0.080 

I .OO 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

TLe following Prep M e t m i s  were performed -~ ~ 

Method Description AnalVd Date Time PrepBatch 
~ ~ - 

Dry Soil Prep Dry Soil Rep GL-RAD-A-021 AXGl 10/17/03 1449 285107 

___ The fdlowingAnalytical . - ~ ~  Methods were pertormed 
Description Analyst Comments Metbod 

1 EML HASL 300.4.5.2.3 

~_ . 

~. ~~ _ _  _-_~~~._______ ~. ~~ 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation hoIding time exceeded. 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12.2003 

Page 3 of 3 

Client Sample ID: Geoprobe 17 Proiect: IEMIOOlOO 
SamDle ID: 1001 14013 Client ID:- -IEMIOOl - -  - 

DF AnalystDate Time Batch Method 
~~ 

Parameter Qualifier Result DL RL Units 
._ ~~~ ~ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 
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GENERAL ENGINEERING LABORATORIES, LLC 
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Certificate of Analysis 

Company : IEM, lnc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Geourobe 18 
Sample ID: 1001 14014 
Matrix: Soil 
Collect Date: 13-OCT-03 15~15 
Receive Date: 16-OCT-03 
Collector: 

Parameter -1er Result 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-241 
Antimony- 124 
Antimony-125 
Barium-133 
Barium- 140 
Br4lium-7 

lth-212 
I .~th-214 
Cerium- I39 
Cerium-I41 
Cerium- 144 
Cesium- 134 
Cesium- 136 
Cesium- 137 
Chromium-51 
Cobalt-56 
Cobalt - 5 7 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- I54 
Europium- I55 
Iridium- 192 
Iron-59 
Lead-210 
Lead-2 12 
Lead-2 14 
Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium- 144 
Promethium- 146 
Radium-226 
P "lim-228 

U 
U 
U 
U 
U 
U 

U 
U 
U 

UUI 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
UUI 

U 
U 
U 
U 

U 
U 

0.747 +/-0.162 
0.0138 +/-0.0529 

0.000667 +/-0.0162 
O.Oo409 +/-0.0341 

0.000358 +/-0.0 I75 
0.00415 +/-0.183 
0.0306 4-0.131 
0.465 +/-0.157 
0.581 +/-0.0965 

-0.001 14 +/-0.0115 
0.0321 +/-OB487 
0.047 1 +/-0.0768 

0.00 4-0.0252 
-0.0107 +/-0.0755 
0.00964 4-0.0132 

0.1 17 4-0.197 
0.0107 +/-0.0149 

0.00357 +/-0.0095 
-0.00742 +l-0.015 

0.0138 +/-0.0129 
-0.00631 +/-0.0348 
-0.00526 +/-0.039 

0.0424 +/-0.0539 
0.00657 +/-0.0146 
-0.023 +/-0.039 1 
0.590 +/-IS9 
0.841 +/-0.110 
0.711 4-0.1 13 

0.01% +/-0.0264 
0.00 +/-0.0372 

0.0438 +/-0.425 
-0.0155 +/-OB689 
0.0112 +/-0.0131 

0.00505 +/-0.0252 
7.85 +/-0.938 

-0.00563 +/-O.O 15 
0.01 1 +/-0.0149 
0.581 +/-0.0965 
0.747 +/-0. I62 

DL 

0.0843 
0.1 10 

0.0305 
0.062 

0.0284 
0.350 
0.254 
0.185 

0.0423 
0.022 

0.0549 
0.152 

0.0332 
0.136 

0.0235 
0.371 

0.0292 
0.01 88 
0.0265 
0.0273 
0.0629 
0.0731 
0.0726 
0.0273 
0.0663 

2.80 
0.0593 
0.045 

0.0235 
0.03 13 
0.82 1 
0.134 

0.0232 
0.0418 
0.209 

0.0236 
0.0299 
0.0423 
0.0843 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: EMIOOl00 
Client ID: IEMIOOl 

RL 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 
0.050 

1 .oo 
0.080 

1 .oo 
0.500 

Units DF AnalystDate Time Batch Method 

. 
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 I Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: Geoprobe 18 Roiect: IEMlOOlOO 
Sample ID: 1001 14014 ClientID: IEMlOOl ~ 

Parameter Q u N i r  Result DL RL Units DF AnalystDate Time Batch Method 
_ _ _ _ ~  

~~ 

Rad Gamma Spec Andy& 
Gnmmaspec, Go 
Ruthenium- 106 
Silver-] 1Om 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-I 13 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 

nium-95 

I-, Solid (Standard List) 
U 0.0766 
U -0.015 
u -0.001% 

0.270 
0.581 

1.45 
U 0.00108 
U 0.109 

1.45 
U 0.00521 

U 0.0026 
U -8.020E-05 

4-0.1 I2 
+I-0.01 22 
+I-0.01 4 1 
+I-0.0478 
+I-0.0965 
+I-0.932 
+I-0.0 19 
4-0. I63 
+I-0.932 

+I-0.01 17 
4-0.030 

+I-0.0295 

0.22 1 
0.0206 
0.0263 
0.0226 
0.0423 
0.847 

0.0308 
0.155 
0.847 

0.0248 
0.0543 
0.0552 

0.800 
0.080 
0.080 
0.080 

1 .OO 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

ThTfollowhPrep M e t h o d s k e r f o r m e d  ____ 
Method Description Analyst Date Time PrepBatch 

__ ~ 

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG 1 1 W17I03 1449 285107 

The following -_ Analytical ~ Methods - - were performed 
Method 

1 EML HASL 300.4.5 2.3 

~-~ ____- -__ 
Description Analyst Comments 

_ _  ~- - ._ _____- _ _  _ _ _  ~~~ 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection Limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is M % D .  
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

Flag for results below the MMJ or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-81 71 - www.gel.com 

Certificate of Analysis 

IEM. Inc. 
671 1 Kingston Pike 
Suite 103 
Knoxville, Tennessee 37919 
Alan Duff 
Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: Geoprobe 18 Proiect: IEMIOOlOO 
Sample ID: 1001 14014 ClientID: IEMIOOl - - 

Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

L c -  
Reviewed by 

http://www.gel.com
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Certificate of Analysis 

Company : IEM, lnc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Sewer-3 
Sample ID: 1001 14017 
Matrix: Soil 
Collect Date: 15-OCT-03 10:30 
Receive Date: 16-OCT-03 
Collector: 

Parameter Oualifier Result 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, Solid (Standard List) 
Actinium-228 
Americium-241 
Antimony-124 
Antimony- 125 
Barium- 133 
Barium-140 
B~rvllium-7 

Uth-212 
.- ruth-214 
Cerium- 139 
Cerium-I4 1 
Cerium- 144 
Cesium-134 
Cesium-136 
Cesium-I37 
Chromium-51 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium-155 
Iridium-192 
Iron-59 
Lead-210 
Lead-2 12 

Manganese-54 
Mercury-203 
Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium-I44 
Promethium-I46 
Radium-226 

‘;urn-228 

Lead-214 

U 
U 
U 
U 
U 
U 

U 
UUI 
U 

UUI 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

UUI 

U 
U 
U 
U 
U 
U 

U 
U 

0.983 
-0.0224 
0.00437 
0.0109 

-0.00144 
0.172 
0.406 
0.697 
0.563 

0.00362 
0.00 

-0.0468 
0.00 

0.0222 
0.625 

0.0395 
0.0121 
0.0177 
0.00244 
0.023 1 

- 0.0 3 7 7 
0.00708 
0.0589 

-0.007 1 7 
0.0132 

0.00 
0.988 
0.7 I9 

0.0261 
0.424 

0.00823 
-0.00923 

4.54 
0.00292 

-0.00909 
0.563 
0.983 

-0.000485 

-0.0321 

+/-0.2 14 
4-0.1 I3 
4-0.027 

+/-0.0559 
4-0.0296 
+/-0.339 
4-0.401 
+I-0.302 
4-0.1 14 
+/-0.024 
+/-0.107 
+I-O.l 44 

+I-0.0379 
+LO. I 12 
+/-0.080 
+I-0.334 

+I-0,0292 
+I-0.0291 
+/-0.0244 
+/-0.0255 
+/-0.0635 
+/-0.063 

+I-0.0889 
+/-0.0241 
+1-0.0609 

+/-5.18 
+/-0.114 
4-0.130 

+/-0.0228 
4-0.0325 
+I-0.740 
+I-0.127 

+/-0.022 1 
+/-0.0397 
+/-0.688 

+I-0.0221 
+I-0.0271 
+I-0.114 
+/-0.2 14 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMI00lOO 
ClientID: IEMI00l 

DL 
~~~~ 

0.139 
0.180 

0.0478 
0.101 

0.0438 
0.557 
0.465 
0.324 

0.0723 
0.0371 
0.1 15 
0.246 

0.0589 
0.209 

0.0387 
0.563 

0.0471 
0.0303 
0.0433 
0.0508 
0.102 
0.1 17 
0.127 

0.0397 
0.113 
5.23 

0.0606 
0.07 I 1 
0.0395 
0.0569 

I .36 
0.218 

0.0395 
0.0673 
0.382 

0.0388 
0.047 

0.0723 
0. I39 

RL ___ 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .00 

0.080 
1 .00 

0.500 

Units DF AnalystDate Time Batch Metbod 

. 
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Certificate of Analysis 

Company : EM, Ioc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: Sewer-3 Project: EMI00lOO 
_ _ _  Sample ID: 1001 14017 Client ID: _J&MI001 

DF AnalystDate Time Batch Method __ .~ 
Parameter Qualifiir Result DL RL Units 

~- 
~~ 

Rad Gamma Spec Analysis 
Gammaspec, Gamma, 
Ruthenium- 106 
Silver-] 10m 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-113 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 

~~ium-95 

Solid (Standard List) 
U 0.306 
u 0.000904 
u 0.00244 

0.343 
0.563 
2.84 

U 0.00824 
I .70 
2.84 

U -0.00763 
U -0.0318 
U 0.0862 

+I-0.2 18 
+I-0.025 1 
+/-OB227 
+I-0.0593 

+LO. 1 14 
4- 1.60 

+I-0.0307 
4-0.379 
+I- 1.60 

+I-0.0264 
+I-0.0594 
+I-0.102 

0.384 
0.0387 
0.0421 
0.0421 
0.0723 

1.40 
0.0521 
0.251 

1.40 
0.0461 
0.0862 
0.0949 

0.800 
0.080 
0.080 
0.080 

1 .OO 
2.00 

0.100 
0.500 

1 .oo 
0.100 
0.300 
0.200 

~~ .~_~~_______ _______ Th following Prep Methods were performed 
~~ 

Time PrepBatch 
~~~ 

Description Analyst Date 
.~ ~.- -.. ._ 

Method 
Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXG 1 1W17103 1449 285107 

- 

~ The following ~~ Analytical ~- Methods were performed ~~ 

Analyst Comments 
~ 

Description 
-~ 

Method 

1 EML HASL 300.4.5.2.3 
. ~ 

Notes: 
The Qualifiers in this report are defined as follows : 

< Result is less than amount reported. 
> Result is greater than amount reported. 
B Target analyte was detected in the sample as well as the associated blank. 
BD 
E Concentration of the target analyte exceeds the instrument calibration range. 
H Analytical holding time exceeded. 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is A 0 8 D .  
U Indicates the target analyte was analyzed for but not detected above the detection limit. 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
Y QC Samples were not spiked with this compound. 
h Sample preparation or preservation holding time exceeded. 

Hag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure 

http://www.gel.com
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Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: Sewer-3 Proiect: EMIoOlOO 
~ Sample ID: 1001 14017 ClientID: IEMIoOl ~ 

Parameter QualiTer Result DL RL Units DF AnalystDate Time Batch Method __ - ~ -__  ~~~~ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

Reviewed by 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Sewer-4 
Sample ID: 1001 14018 
Matrix: Soil 
Collect Date: 15-OCT-03 11 LOO 
Receive Date: 16-OCT-03 

Parameter Qualifier Result DL RL 
Collector: C h t  

Rad Gamma Spec Analysis 
Gammaspec. Gamma, Solid (Standard 
Actinium-228 
Americium-24 1 UUI 
Antimony- 124 U 
Antimony-I25 U 
Barium-133 U 
Barium- 140 U 
Beryllium-7 U 

Grium- 139 U 

uth-212 
.~th-2 I4 

Cerium- 14 1 UUI 
Cerium-144 U 
Cesium- 134 U 
Cesium- 136 U 
Cesium-1 37 
Chromium-51 U 
Cobalt-56 U 
Cobalt-57 U 
Cobalt-58 U 
Cobalt-60 U 
Europium- 152 U 
Europium- 154 U 
Europium- I55 UUI 
Iridium- 192 U 
Iron-59 U 
Lead-2 I O  U 
Lead-2 I2 
Lead-2 I4 
Manganese-54 U 
Mercury-203 UUl 
Neodymium- 147 U 
Neptunium-239 U 
Niobium-94 U 
Niobium-95 U 
Potassium-40 
Promethium- 144 U 
Promethium- 146 U 
Radium-226 
P--';um-228 

List) 
0.656 
0.00 

-0.0138 
-0.0137 

-0.000278 
-0.04 

-0.0429 
0.578 
0.449 

0.00456 
0.00 

-0.00664 
0.0303 

-0.0343 
0.233 

0.0256 
0.0141 

0.00161 

0.0073 1 
0.00897 
0.0245 

0.00 
0.00662 
0.00697 

3.03 
0.849 
0.510 

0.00176 
0.00 

-0.291 
-0.00147 

-0.OOO2 1 7 

-0.00717 

0.00663 
9.42 

0.000262 
0.00352 

0.449 
0.656 

+I-0.140 
+I-0.135 

4-0.0161 
+I-0.0328 
+I-0.0163 
4-0.172 
+I-0.153 
+/-0.23 1 

+I-0.0857 
+I-0.01 43 
+I-0.0836 
+I-0.0845 
+I-0.01 53 
+I-0.0662 
+I-0.05 14 
+I-0.177 

+I-0.0159 
+I-0.0109 
+I-0.01 5 1 
+I-0.0143 
+I-0.0328 
+I-0.0376 
+I-0.0826 
+I-0.01 37 
+I-0.036 
+I-3.90 

+I-0.107 
+1-0.09 18 
+I-0.0143 
+I-0.027 
+I-0.424 

+I-0.0779 
4-0.012 

+/-0.0228 
+I- 1.05 

+I-0.0122 
+I-0.01 62 
+I-0.0857 
+I-0.140 

0.085 
0.124 

0.0279 
0.0605 
0.0275 
0.3 15 
0.247 
0.176 

0.0492 
0.0242 
0.0584 
0.160 

0.0309 
0.101 

0.0272 
0.320 

0.0305 
0.02 1 

0.0262 
0.0276 
0.0638 
0.074 

0.0891 
0.0252 
0.0683 

3.12 
0.037 

0.0449 
0.0259 
0.03 1 1 
0.753 
0.149 

0.0219 
0.04 19 
0.2 I4 

0.0223 
0.0307 
0.0492 
0.085 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .00 

0.050 
1 .oo 

0.080 
1 .00 

0.500 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMIOOIOO 
ClientID: IEMIOOl 
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.--- 
Certificate of Analysis 

Company : IEM. Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Sewer-4 
~ ~ Sample I D )  1001 14018 

Parameter Qualifier Result DL 

Report Date: November 12,2003 

Page 2 of 3 

Proiect: IEMI00100 
Client ID: IEIKI00l __._ 

RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Cammaspec, Gamma, Solid (Siandard List) 
Ruthenium- 106 U 0.0852 
Silver-I IOm U 0.01 17 
Sodium-22 U 0.00875 
Thallium-208 0.234 
Thorium-230 0.449 
Thorium-234 4.78 

Uranium-235 0.834 
Uranium-238 4.78 
Yttrium-88 U 0.00929 

mium-95 U 0.0131 

Tin-I I3 U -0.00476 

Zinc-65 U -0.0075 

+/-0.109 
+/-0.0143 
+/-0.0135 
+/-OD438 
+/-0.0857 

4-2.07 
+/-0.0 166 
+/-0.260 
4-2.07 

4-0.0146 
+/-0.0333 
+/-0.0301 

0.2 12 
0.0247 
0.0266 
0.0264 
0.0492 

1.04 
0.03 1 1 
0.2 17 

1.04 
0.0235 
0.0525 
0.0561 

- - ~~ 

-e following -~ Prep Methods were performed 
Method Description Analyst Date Time R e p K t c h  

Dry Soil Prep Dry Soil Prep GL-RAD-A-021 AXGl 101 17/03 1449 285107 

_ _ ~ _  

- _ _  

~ The following Analytical Methods were performed - ~ ~~ _ _ _ ~  - 
Description Analyst Comments 

_ _ _ _ _ _ ~  __ ~ ~ - ~- ~ ~-~ - 
Method 

1 EML HASL300.4 5.2.3 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Analytical holding time exceeded. 
J 
P 
U 
UI 
X 
Y 
h 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12.2003 

Page 3 of 3 

Client Sample ID: Sewer-4 Proiect: JEMl00lOO 
___ Client ID1 IEMl001 ~ ~~ Sample ID: 1001 14018 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 
_ _  ~~ 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

1 W k  
Reviewed by 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: Small Trench 
Sample ID: 1001 14019 
Matrix: Soil 
Collect Date: 15-OCT-03 08~30 
Receive Date: 16-OCT-03 

__ Collector: c w  _____ 
Parameter Qualifier Result DL 

Report Date: November 12,2003 

Page 1 of 3 

Proiect: IEMI00lOO 
Client ID: IEMIOOl 

RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Gammaspec. Gamma, Solid (Standard List} 
Actinium-228 0.355 
Americium-241 U 0.0997 

Antimony-125 U 0.00261 
Antimony- 124 U -0.0132 

Barium-I33 U -0.00156 
B~~~IUII-  140 U -0.227 
P-~l l ium-7 U 0.111 

uth-212 U 0.215 
,.nuth-214 UUI 0.00 
Cerium- 139 UUI 0.00 
Cerium-141 UUI 0.00 
Cerium- 144 U 0.180 
Cesium-I34 U 0.0293 
Cesium- 136 U 0.0645 
Cesium-] 37 0.0674 
Chromium-51 U -0.000974 
Cobalt-56 U -0.00645 
Cobalt-57 UUI 0.00 
Cobalt-58 U 0.00561 
Cobalt-60 U -0.0142 
Europium- I52 U 0.0723 
Europium- 154 U 0.0737 

Iridium- 192 U 0.00108 
Europium- 155 UUI 0.00 

Iron-59 U -0.0275 
Lead-210 U -1.15 
Lead-2 12 0.410 
Lead-2 14 0.295 

Mercury-203 U 0.0447 
Manganese-54 U -0.00217 

Neodymium- 147 U -0.0948 
Neptunium-239 U -0.0752 
Niobium-94 U -0.0127 
Niobium-95 U 0.0 102 
Potassium-40 4.47 
Promethium- 144 u 0.00641 
Promethium- 146 U 0.00293 
Radium-226 0.254 

';urn-228 0.355 

4-0.1 11 
+I-0.173 

4-0.0192 
+I-0.0389 
+I-0.02 19 
+I-0.224 
+I-0.179 
+I-0. I84 

+I-0.0677 
+I-0.050 
4-0.880 
+I-0.293 
+I-0.028 

+I-0.0877 
+I-0.0384 
4-0.22 1 

+I-0.0163 
4-0.0769 
+I-0.0203 
+I-0.0148 
+/-OM55 
+I-0.042 
+I-0.249 

4-0.0172 
+I-0.0447 

+I-5.23 
4-0.0727 
+I-0.08 14 
4-0.0165 
+I-0.0325 

4-0.540 
+I-0.272 

+I-0.01 55 
+I-0.0291 
+I-0.656 

+I-0.0163 
+I-0.0202 
+/-OB677 
+bo. 1 1 1 

0.121 
0.302 

0.0319 
0.cnOl 
0.0344 
0.340 
0.331 
0.251 
0.107 

0.0763 
0.360 
0.494 

0.0366 
0.156 

0.0302 
0.397 

0.0276 
0.0615 
0.0365 
0.0234 
0.0805 
0.0898 
0.3 IO 
0.03 1 

0.0766 
8.11 

0.0484 
0.0572 
0.0285 
0.05 I2 
0.944 
0.456 

0.0251 
0.0521 
0.285 

0.0295 
0.0363 
0.0533 
0.121 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
lo00 
2.00 
1 .oo 

0.050 
1 .OO 

0.080 
1 .00 

0.500 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM. Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 3 

Client Sample ID: Small Trench Proiect: IEMlOOlOO 
Sample ID:_ 1001 14019 Client ID: IEMIOO-1 

Parameter Q u M i r  Result DL RL Units DF AnalystDate Time Batch Method 
Rad Gamma Spec Analysis 

Gammaspec, Gamma, 
Ruthenium-IO6 
Silver-1 lorn 
Sodium-22 
Thallium-208 
Thorium-230 
Thorium-234 
Tin-113 
Uranium-235 
Uranium-238 
Yttrium-88 
Zinc-65 

nium-95 

Solid (Standard List) 
U 0.0 187 
U 0.0149 
U 0.0265 

UUI 0.00 
0.254 

U -0.188 
U -0.00426 

25.2 

U 0.00887 
U 0.0052 
U 0.0193 

U -0.188 

+I-0.148 
+I-0.0181 
+I-0.015 

+/-OD423 
+I-O.O677 

+I- 1.43 
+I-0.025 1 

+I-4.46 
+I- 1.43 

+/-0.02 1 
+1-0.0415 
+I-0.0338 

The fo l lowwrep Methods were performed 
Method Description 

Dry Soil Prep 
~ ~ _ _ _ ~  ~ 

Dry Soil Prep GL-RAD-A-021 

0.264 
0.0306 
0.03 18 
0.0573 
0.0533 

2.46 
0.0387 
0.453 
2.46 

0.0412 
0.0676 
0.063 

0.800 
0.080 
0.080 
0.080 

1 .00 
2.00 

0.100 
0.500 

1 .00 
0.100 
0.300 
0.200 

~~ ._ -- 
Time PrepBatch 

. -~ 
Allalyst Date 

~~ 

AXG 1 Io1 17/03 1449 285107 

- - . ~~ . ~ ~~ 

The foUowing Analytical Metbods were performed 
Method Description Analyst Comments 

1 EML HASL 300,452.3 
~~~ ~ . . .- ~~~ .. 

Notes: 
The Qualifiers in this report are defined as follows : 

< Result is less than amount reported. 
> Result is greater than amount reported. 
B Target analyte was detected in the sample as well as the associated blank. 
BD 
E Concentration of the target analyte exceeds the instrument calibration range. 
H Analytical holding time exceeded. 
J Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
P The response between the confirmation column and the primary column is >40%D. 
U Indicates the target analyte was analyzed for but not detected above the detection limit. 
UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
Y QC Samples were not spiked with this compound. 
h Sample preparation or preservation holding time exceeded. 

Flag for results below the MDC or a flag for low tracer recovery. 

The above sample is reported on a dry weight basis except where prohibited by the analytical procedure. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: Small Trench Proiect: IEMIOolOO 
Sample ID: 1001 14019 Client ID: JE4IOOl 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard zperating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

http://www.gel.com


GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 I Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 1 of 2 
-~ ._ ~- 

~ ~~ - - 

Client Sample ID: Geoprobe 9-3 Metals Proiect: EMI00100 
Sample ID: 1001 14020 Client ID: EhII00l 
Mahix: Soil 
Collect Date: 13-OCT-03 12~15 
Receive Date: 16-OCT-03 

~~ Collector: _ _  - 

DF AnalystDate Time Batch Method 
- __ __ __ ~~ 

Parameter Qualifier Result DL RL Units __ -~ 
Mercury Analysis-CVAA 

TCLP Hg in Solid 
Mercury U ND 0.000472 0 002 m g n  I NOR1 1 1/03/03 1310 286208 1 

Metals Analysis-ICP 
TCLP ICP Metals for Solid 
Arsenic U ND 0.0238 0.050 m g n  10 BAS 11/04/03 2312 286105 2 
Barium 0.468 0.00393 0.200 m g n  10 
C- +mum 0.182 0.00386 0.050 m g n  10 

nium U ND 0.00735 0 050 m g n  10 
+per I37 0.01 17 0.050 m g n  10 
Lead 0.282 0.0266 0.050 m g n  10 
Selenium U ND 0.0338 0.050 m g n  10 
Silver J 0.018 0.01 18 0.050 m g n  10 
Zinc 273 0.209 100 m g n  100 BAS 11/05/03 1259 286105 3 

~~ The ~~ following -~ .- Prep ~~~~~ Methods were performed 
~~ 

Method Description 
.- 

Analyst Date Time PrepBatch 
~ ~. - ~~~ 

SW846 1311 SW846 13 I 1 TCLP Leaching BXB 1 1 W20/03 1530 285563 
SW846 3010A ICP-TRACE TCLP by SW846 3010A ARG 1 11/04/03 o900 286104 
SW846 7470A Prep EPA 7470A Mercury Prep TCLP Liquid ETL 1W31/03 1400 286207 

The ~ ~- following Analytical Methods were performed 
Method 

1 SW846 7470A 
2 SW846 301W6010B 
3 SW846 3010/6010B 

Description Analyst Comments 
_ _ ~ _  ~~ ~ - ~~~~ 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Analytical holding time exceeded. 
J 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 
Flag for results below the MDC or a flag for low tracer recovery. 

dicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
. 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 67 1 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 2 

Client Sample ID: Geoprobe 9-3 Metals F'roiect: EMlOOlOO 
~- ~ ~ - Samde _ _  ID: 1001 14020 ClientID: IEMIOO-1 ~ - - -- 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 
~- ~ ~ 

P 
U 
UI 
X 
Y 
h 

The response between the confirmation column and the primary column is >&%ID. 
Indicates the target analyte was analyzed for but not detected above the detection limit. 
Uncertain identification for gamma spectroscopy. 
Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
QC Samples were not spiked with this compound. 
Sample preparation or preservation holding time exceeded. 

The above sample is reported on an "as received" basis. 
Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
J 

Ws data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 

'cements of the NELAC standard unless qualified on the Certificate of Analysis. 

A 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page I of 2 

Proiect: IEMI00lOO 
Client ID: IEMI001 

Client Sample ID: 
Sample ID: 1001 14021 
Matrix: Soil 

Geoprobe 17 Metals 

Collect Date: 13-OCT-03 14:45 
Receive Date: 16-OCT-03 

~. C o l l C h e n t  ~- 

Parameter Qualifier Result DL RL Units DF AnalystDate Time Batch Method 
~- __ ~ - 
Mercury AM~YS~S-CVAA 

TCLP H g  in Solid 
Mercury U ND 0.000472 0.002 m g n  1 NOR1 11/03/03 1320 286208 I 

Metals Analysis-ICP 
TCLP ICP Metals for Solid 
Arsenic U ND 0.0238 0.050 mgn IO BAS 11/04/03 2340 286105 2 
Barium 0.707 0.00393 0.200 m g n  10 
Cadmium U ND 0.00386 0.050 m g n  10 

mium U ND 0.00735 0.050 m g n  10 
:r 0.242 0.01 17 0.050 m g n  10 

rkd U ND 0.0266 0.050 m g n  10 
Selenium U ND 0.0338 0.050 m g n  10 
Silver U ND 0.01 18 0.050 m g n  10 
Zinc 7.61 0.0209 0.100 m g n  IO 

~~ ~~ -~ ~ 

The following Prep Methods were performed 
Description Date MethG 

SW846 131 1 SW846 131 I TCLP Leaching BXBl 1 W2W03 1530 285563 
SW846 3010A ICP-TRACE TCLP by SW846 3010A ARGl 1 1 /04/03 0900 286104 
SW846 7470A Prep EPA 7470A Mercury Prep TCLP Liquid ETL 1W31/03 1400 286207 

Time PrepBatcb 
~ 

~ _ _ ~ ~ _ _  _ _  - 
~ 

The following _ .  Analytical Methods were performed - 
Method Description Analyst Comments 

1 
2 SW846 301W6010B 

Notes: 
The Qualifiers in this report are defined as follows : 

< 
> 
B 
BD 
E 
H Analytical holding time exceeded. 
J 
P 
1 

Result is less than amount reported. 
Result is greater than amount reported. 
Target analyte was detected in the sample as well as the associated blank. 

Concentration of the target analyte exceeds the instrument calibration range. 

Indicates an estimated value. The result was greater than the detection limit, but less than the reporting limit. 
The response between the confirmation column and the primary column is >40%D. 

Flag for results below the MDC or a flag for low tracer recovery. 

idicates the target analyte was analyzed for but not detected above the detection limit. 
L 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 2 of 2 

Client Sample ID: Geoprobe 17 Metals Proiect: EMIoOloO 
Sample ID: 100114021 ~ 

ClientID: IEMIOOl 
DF AnalystDate Time Batch Method 

-~ 
Parameter Qualifier Result DL RL Units 

~~ - .  - 

UI Uncertain identification for gamma spectroscopy. 
X Lab-specific qualifier-please see case narrative, data summary package or contact your project manager for details. 
Y QC Samples were not spiked with this compound. 
h Sample preparation or preservation holding time exceeded. 

The above sample is reported on an "as received" basis. 
Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

T ' . data report has been prepared and reviewed in accordance with General Engineering Laboratories. LLC 
. crd operating procedures. Please direct any questions to your Project Manager, Amy Jamison. 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 671 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Client Sample ID: 
Sample ID: 1001 14001 
Matrix: Soil 

North Trench #1 

Collect Date: 14-OCT-03 09:OO 
Receive Date: 16-OCT-03 

.. Collector: _ _ ~ ~  ~. - 

Parameter QuaMwr R d  
Rad Gamma Spec Analysis 

Gammaspec, G a m ,  Solid (Standard List) 
Actinium-228 
Americium-24 1 
Antimony- 124 
Antimony- 125 
Barium-133 
Barium- 140 

'lium-7 
dth-2 12 

Bxmuth-214 
Cerium- 139 
Cerium- 14 I 
Cerium-144 
Cesium- 134 
Cesium- 136 
Cesium- I37 
Chromium-5 1 
Cobalt-56 
Cobalt-57 
Cobalt-58 
Cobalt-60 
Europium- 152 
Europium- 154 
Europium- 155 
Iridium- 192 
Iron-59 
Lead-210 
Lead-2 12 

Manganese-54 
Mercury-203 
Neodymium- 147 
Neptunium-239 
Niobium-94 
Niobium-95 
Potassium-40 
Promethium-144 
Promethium- 146 
P-+urn-226 

Lead-2 I4 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 

UUI 

U 
U 

0.604 
0.0278 
0.0149 

0.0021 1 
-0.000405 

0.00784 
0.669 
0.403 
0.361 

0.00693 
0.0294 

-0.0745 
0.021 1 
0.052 

0.0796 
0.128 

-0.00499 
0.002 

0.00394 
-0.00459 
-0.00867 
-0.0191 
-0.01 19 

-0.00343 
O.Oo606 

2.28 
0.597 
0.523 

0.00564 
0.000619 

-0.086 
0.0 146 

0.00397 
0.00 
7.66 

-0.00102 
0.0065 
0.361 

+I-0.132 
+/-0.0467 
+I-0.0145 
+I-0.0308 
+I-0.0152 
+I-0.158 
+/-0.290 
+I-0.204 

+I-0.0759 
+I-0.0113 
+I-0.0369 
+/-OM96 
+I-0.0231 
+1-0.064 

+I-0.0275 
4-0.113 

+I-0.0131 
+I-0.00872 
+I-0.0135 
+I-0.0126 
4-0.0332 
+I-0.0371 
+/-0.0358 
4-0.0 125 
+I-0.0365 

+I-2.78 
+J-0.0799 
+I-0.0865 
+I-0.0133 
+I-0.0 162 
+I-0.380 

+I-0.0627 
+/-0.0106 
+I-0.0363 
+/-0.9 19 

+I-0.01 18 
+I-0.0143 
+/-0.0759 

~ 

DL -_ 

0.072 
0.0978 
0.029 1 
0.056 

0.0247 
0.304 
0.212 
0.186 
0.0434 
0.020 

0.05 19 
0.128 

0.0305 
0.128 

0.0234 
0.33 1 

0.0234 
0.0172 
0.0259 
0.0231 
0.0597 
0.0668 
0.0698 
0.0227 
0.0675 

2.27 
0.0344 
0.0403 
0.0254 
0.0302 
0.7 18 
0.124 

0.0205 
0.0328 
0.21 1 
0.022 

0.0283 
0.0434 

_ _ _  
Fu ___ 

0.800 
0.200 
0.100 
0.200 
0.100 
0.500 
0.700 
0.500 
0.200 
0.050 
0.100 
0.500 
0.100 
0.300 
0.100 
0.600 
0.100 
0.050 
0.100 
0.100 
0.200 
0.500 
0.500 
0.100 
0.300 
4.00 

0.100 
0.100 
0.100 
0.100 
1000 
2.00 
I .OO 

0.050 
1 .00 

0.080 
1 .00 

Report Date: November 12,2003 

Page I of 3 

Proiect: IEMIOOlOO 
Client ID: IEMI00l 

UdtS DF AnalvstDate Time Batch Method 
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GENERAL ENGINEERING LABORATORIES, LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company : IEM, Inc. 
Address : 67 1 1 Kingston Pike 

Suite 103 
Knoxville, Tennessee 37919 

Contact: Alan Duff 
Project: Routine Analysis 

Report Date: November 12,2003 

Page 3 of 3 

Client Sample ID: North Trench #1 Proiect: IEMlOOlOO 
Client ID: IEMIOO1 - Sample ID: 1001 14001 

DF AnalystDate Time Batch Method _ _ _ ~  __ __ Parameter Qualifiir Result DL RL Units 

Where the analytical method has been performed under NELAP certification, the analysis has met all of the 
requirements of the NELAC standard unless qualified on the Certificate of Analysis. 

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, LLC 
standard oxerating procedures. Please direct any questions to your hoject Manager, A m y  Jamison. 

k 
Reviewex by 
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UNC NAVAL PRODUCTS 
"Radiological Characterization of the Former 

UNC Manufacturing Facility, New Haven, Connecticut" 
May 3 I ,  2005 

Page 52 - 

Appendix H - Disposal Records for the Trash File 



1. Generator's US EPA ID NO. Manifest NON-HAZARDOUS Document No. WASTE MANIFEST . N f A . .  . . . . . . . . .  - - 
3. >tor's Name ond Mailing Address 

L 

GE E n g i n e  Service UNC H o l d i n g s ,  Inc. 
71 S h e l t o n  Ave., N e w  Haven, CT 06511 

4. Generator's Phone ( 315 ) 374-2813 
5. Tronsporter 1 Company Name 6.  US EPA ID Number 

US Bulk T r a n s p o r t  I P . A . D . 9 . 8 . 7 . 3 . 4 . 7 . 5 - 1 . 5  
7. Transporter 2 Company Name 8. US EPA ID Number 

. . . . . I . . . . .  

9. Designated Facility Name and  Site Address 10. US EPA ID Number 

Minerva  E n t e r p r i s e s ,  Inc. 
9000 Mine rva  Road 
Waynesburg, OH 44688 I . .  . . . N i b . .  . . 

2. Poge 1 

of 1 

SAHE 

A. Transporter's Phone 

800-642-8910 
E. Transporter's Phone 

C. Facility's Phone 

330-866-3435 

11. Woste Shipping Nome ond Description 12. Containers 13. 
Total 

No. Type Quantity w 

EST. 0. 

Non Friable Asbestos 
(NF ACM Roofing D e b r i s )  S. 0. I D. T 0 0. 0. 2.2 

b. 

. .  . . . .  
C. 

. .  . . . .  
d. 

. .  . . . .  
D. Additional Descriptions for Materiols Listed Above E. Handling Codes for Wastes Listed Above 

i 

I 

15. Special Handling Instructions and Additional Information 

- tmergency  C o n t a c t :  CMS (265) 724-2553 

16. GENERATOR'S CERTIFICATION: I certify the rnoteriols described obore on this monifest ore not subject to federol repulotions for reporting proper disposal of Horordow Wa 

Month Day I 

#7. Transporter 1 Acknowledgement of Receipt of Moterials 

F'rL Lo/,, 
Prinnd/Typed Name 

A 

8. Tronsporter 2 Ackhawledgernent of Receipt of Materials 
- 

Printed/Typed Name Signature Monfh r 
I - 1 . 1  

9. Discrepancy Indication Space 

L 
- 
0. Facility Owner or Operator: Certification of receipt of waste materials covered by this manifest except as noted in Item 19. 



. -  

INS 
~ ~ - ~ ~~ ~~~ ~ 

0. 

Non Friable Asbestos 
(NF ACll Roofing Debriel e? 0. 

b. 

c. 

. .  - 
I 

d 

Emergency Contact: CtlS (866) 734-2553 

3 ORIGINAL - RETURV TO GENERATOR 



_ -  

L A  e 
Minervn Eoterp&es, h c .  

9000 M b a  Road 0 P.O. Box 709 * Wayncsbrg. Ohio 44688 
E'ho~e: (330) 8663435 Fu: ( 330) 866-3488 

Date: - J ~ 0 3  T i :  

purchase orda No: Job No: 

Wmtc Type (Circle Ow): 4 ouha: 
(-0) (AsbFrirbk) 

VtMde ')[lypr (Circk OOC): - 

T m h D u ~ ~ p  --- Pldr-Up Roll-Qff 

BoxedTraiIa TnndemDump ShngltAxk Other. 

DLpold Volume: 

eUbic Yprdo: 

Tom: / o  1st 
Manifest or Bill of hdkg No.: 0 0 / 

la EPA spcdficlrtiorn 

s Sipburc 

Tbis certifks thmt tba waste apeuIicd OD this ticket bas been properly dbpod of in R iceordance wkh all kuL, date rad federd regtdatioar. 

"him mnterkal h u  been reJefAed for the folbwbg -on: 

85402 



85438 
Minema Enterprises, Inc. 

. 

9OOOMkva Rosd P.O. Box 709 * WayncsM, Ohio 44688 
Wont: (330) 8663435 Fax: ( 330) 866-3488 

Wade Type (Circle oae): 4 
(Chat Lkt) 

Vcbick me (CLrck One): 

MasonDwp &r&> Pa-Up RolEOff 

BoxedTrailer T'mdemDump S i n g k a c  Otha: 

Dlqmrrl Volume: 

Manifcst or Bill of Lading No.: 



This report was prepared under the direction of 
UNC Naval Products 

by: 

R. Alan Duff, R.R.P.T. 
Integrated Environmental Management, Inc. 

671 1 Kingston Pike 
Suite 103 

Knoxville, Tennessee 3791 9 

RADuff@lEM-lnc.com 
(865) 588-9180 

Billy R. Thomas, CHP, CIH 
Integrated Environmental Management, Inc. 

2705 North Main Street 
Suite 202 

Findlay, Ohio 45840 
(419) 423-4701 

BRThomasolEM-lnc.com 

William Songer 
AAA Environmental, Inc. 

6679 Moore Road 
Syracuse, New York 1321 1 

aaa-exec@worIdnet.at.net 
(315) 454-2000 

mailto:RADuff@lEM-lnc.com
http://BRThomasolEM-lnc.com
mailto:aaa-exec@worIdnet.at.net
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