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1.0 INTRODUCTION 

The Tetra Tech, Inc. (Tetra Tech) Superfund Technical Assessment and Response Team (START) was 

tasked by the U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division to conduct a 

Removal Assessment of the Beta-Chem site in Lenexa, Kansas. The site is at 14410 West 100th Street in 

Lenexa, Kansas. During its operation, the Beta-Chem facility produced custom-manufactured, 

radiolabeled pharmaceutical compounds using carbon-14. Results of previous site investigations by EPA 

and the Kansas Department of Health and Environment (KDHE) indicated elevated levels of beta radiation 

attributed to carbon-14—on interior surfaces, in on-site chemical containers and equipment, and in exterior 

surface soils. Upon completion of an Integrated Assessment (I A) in February 2014, KDHE concluded that 

the site warranted a time-critical Removal Action (KDHE 2014). KDHE deferred the site to EPA Region 

7 in accord with the Memorandum of Understanding (MOU) between EPA and the U.S. Nuclear 

Regulatory Commission (NRC) signed September 30, 2002, to establish a basic relationship between 

agencies regarding radiological decommissioning and decontamination of NRC-licensed sites (EPA 2002). 

The site has been listed in the Comprehensive Enviromnental Response, Compensation, and Liability 

Information System (CERCLIS) database as KSN000705028. 

The Removal Assessment focused on assessing the Beta-Chem site for radioactive impacts resulting from 

previous site use. The radiological assessment included (1) assessing interior surfaces and site equipment, 

(2) assessing exterior surfaces, (3) assessing site soils, (4) conducting indoor air sampling, and 

(5) conducting an assessment of the 14412 West 100th Street building. Concurrent with the Removal 

Assessment, a Removal Action occurred at the Beta-Chem site to characterize and dispose of hazardous 

chemicals. Removal Action activities will be documented in a separate report. 

The Removal Assessment proceeded under authority of the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) of 1980 and the Superfund Amendments and Reauthorization 

Act (SARA) of 1986. The project was assigned under START Contract No. EP-S7-13-06, Task Order 

No. 0060. Danny O'Connor was the START project manager for the Removal Assessment activities. The 

EPA On-Scene Coordinator (OSC) for the project was Doug Ferguson. 
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2.0 BACKGROUND INFORMATION 

Section 2.0 specifies the site location, describes the site, and recounts previous investigations. 

2.1 SITE LOCATION AND DESCRIPTION 

The Beta-Chem facility is at 14410 West 100th Street in Lenexa, Kansas (see Appendix A, Figures 1 

and 2). The site is within a portion of the Noon Industrial Park, a commercially zoned area approximately 

0.25 mile south of the intersection of 95th Street and Santa Fe Trail Drive in Lenexa, Kansas. The site is in 

the south half of Section 4, Township 13 South, Range 24 East; geographic coordinates of its approximate 

center are 38.948188 degrees north latitude and 94.752511 degrees west longitude. 

2.2 PREVIOUS INVESTIGATIONS 

The Beta-Chem laboratory began operations in March 1993 after the KDHE Bureau of Air and Radiation 

(BAR) issued the facility a Radioactive Materials License. The following summarizes investigations at the 

site by KDHE and EPA from 2005 through 2014: 

Site Inspection by KDHE Radiation Control Program 12005) 

On September 20, 2005, the KDHE Radiation Control Program inspected the Beta-Chem laboratory. At 

the time, the Beta-Chem facility generated less than 25 kilograms (kg) of hazardous waste per month, and 

was licensed by KDHE to possess a maximum quantity of 10 Curies (Ci) of carbon-14. The inspection 

identified extensive radiological contamination within both controlled and uncontrolled areas, including 

but not limited to the office, bathroom, laboratory, and loading dock area of the facility. All radiological 

instruments discovered at the site lacked calibration sources and were contaminated (Tetra Tech EM 

Inc. 2005). 

Emergency Response by EPA/START (2005) 

On September 23, 2005, EPA and Tetra Tech START conducted an Emergency Response (ER) at the 

Beta-Chem laboratory in Lenexa, Kansas. During the ER, air monitoring detected radiation above 

background concentrations in controlled and uncontrolled areas. Tetra Tech START also inventoried 

chemical containers and generated photographic and video documentation (Tetra Tech EM Inc. 2005). 

X9025.14.0060.000 2 



Site Reconnaissance and Evaluation by KDHE (2006) 

During May 2006, KDHE conducted a Site Reconnaissance and Evaluation (SRE) at the Beta-Chem site 

that included an exterior survey of radiation, collection of three surface soil samples adjacent to the rear 

door of the facility, and collection of one soil surface sample at a background location. Results were as 

follows: 

• The survey of exterior beta radiation activity identified an area of elevated activity near the rear 
door of the facility. 

• Analytical results from soil samples indicated gross beta radiation concentrations ranging from 
26.4 to 1,850 picocuries per gram (pCi/g). Two of the three samples collected at the rear of the 
facility exceeded the residential soil concentration established by the MOU between EPA and the 
NRC for carbon-14 of 46 pCi/g (KDHE 2006). 

Integrated Assessment by KDHE (2014) 

During February 2014, KDHE conducted an IA to assess potential releases of carbon-14 and other 

hazardous substances from the inactive Beta-Chem facility. The IA included review of historical 

information, examination of historical analytical data from soil and wipe samples, evaluation of the site 

according to Hazard Ranking System (HRS) guidance, and compilation of a comprehensive target survey. 

The IA concluded that the site qualified for a time-critical Removal Action consistent with the National Oil 

and Hazardous Pollution Contingency Plan (NCP) (KDHE 2014). 
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3.0 REMOVAL ASSESSMENT ACTIVITIES 

Field work for the Removal Assessment occurred from May 5 to July 16, 2014. Photographs were taken to 

document site activities (see Appendix B). All site-related activities by START were recorded in a 

logbook (see Appendix C). 

3.1 ASSESSMENT OF INTERIOR SURFACES AND EQUIPMENT 

Assessment of Interior Surfaces 

Interior surface assessment of the Beta-Chem site included quantifying removable and total contamination 

of various surface types. Figure 3 in Appendix A depicts the interior site layout of the Beta-Chem facility. 

EPA consulted with KDHE to establish Derived Concentration Guideline Levels (DCGL) for carbon-14 at 

the Beta-Chem site. In accord with previous KDHE site investigations, the DCGLs were established as 

6,000 disintegrations per minute per 100 square centimeters (dpm/l 00 cm2) for removable contamination 

and 60,000 dpm/l 00 cm2 for total contamination. Interior surfaces of the Beta-Chem site were assessed by 

use of a Ludlum Model 2241 ratemeter (Ludlum 2241 ratemeter) with a Model 44-9 Geiger-Mueller (GM) 

pancake detector (Ludlum 44-9 detector). Ludlum Measurements, Inc. (Ludlum) lists the carbon-14 

efficiency for the Ludlum 44-9 detector as 5 percent (%) (Ludlum 2014); however, using a 10 microCurie 

(pCi) carbon-14 check source, field personnel calculated an efficiency of 2.5 % for detectors used on site. 

By use of the following equation, a Ludlum 44-9 detector reading (184 cpm) that equates to the DCGL for 

total contamination (60,000 dpm/l00 cm2) was calculated: 

Detector Surface Area 
Detector Reading Corresponding to the DCGL = x DCGL x Detector Efficiency 

100 cm2 

Where: 

Detector Surface Area = The Ludlum 44-9 detector surface area (12.26 cm2) 
DCGL = 60,000 dpm/100 cm2 

Detector Efficiency = Field-calculated carbon-14 efficiency for the Ludlum 44-9 detector (2.5 %) 

In some instances, wipe samples were collected and screened with a Ludlum 3030 Alpha/Beta Sample 

Counter (Ludlum 3030). Ludlum lists the carbon-14 efficiency for the Ludlum 3030 as 8 % 

(Ludlum 2014). 

To detemiine the amount of removable vs fixed contamination, three surfaces were surveyed prior to and 

after application of solvents (wet wipes, vinegar, and alcohol) used in an attempt to decontaminate the 

surfaces. Crews initially took static readings from the surfaces using a Ludlum 44-9 detector. Next, crews 

X9025.14.0060.000 4 



quantified removable contamination by collecting wipe samples and counting the samples using a Ludlum 

3030. The amount of removable contamination (wipe samples) compared to total contamination (static 

readings) was a fraction of the total, suggesting that most contamination was fixed. In an effort to assess 

the potential effect of decontamination, multiple solvent types (wet wipes, vinegar, and alcohol) were 

applied, and the surfaces were reassessed. Those differences in the decontamination process had minimal 

to no effect on static radiation readings, although removable contamination readings were lowered 

noticeably. Static radiation readings exceeded the DCGL for total contamination (60,000 dpm/100 cm2) in 

all instances. A summary of results from the decontamination process is in Table 1. 

TABLE 1 

SUMMARY OF INTERIOR SURFACE DECONTAMINATION SURVEY 
BETA-CHEM, LENEXA, KANSAS 

Assessed Location Solvent Applied to 
Surface (Yes/No) 

Ludlum 
44-9 

Static 
Reading 

(cpm) 

Ludlum 44-9 
Static 

Reading 
Conversion 
(dpm/100 

cm2) 

Ludlum 3030 
Wipe Reading* 
(cpm/100cm2) 

Ludlum 3030 p 
Reading 

Conversion* 
(dpm/100cm2) 

Assessed Location Solvent Applied to 
Surface (Yes/No) 

Ludlum 
44-9 

Static 
Reading 

(cpm) 

Ludlum 44-9 
Static 

Reading 
Conversion 
(dpm/100 

cm2) 
a p 

Ludlum 3030 p 
Reading 

Conversion* 
(dpm/100cm2) 

Fume hood sash 

No 1,200 391,517 0 135 1,688 

Fume hood sash 
Yes (wet wipe) 1,200 391,517 0 42 525 

Fume hood sash 
Yes (vinegar) 1,200 391,517 - - -

Fume hood sash 

Yes(alcohol) 1,200 391,517 - - -

Exposed wooden beam 

No 1,500 489,360 0 198 2,475 

Exposed wooden beam 
Yes (wet wipe) 1,500 489,360 0 96 1,200 

Exposed wooden beam 
Yes (vinegar) 1,200 391,517 - - -

Exposed wooden beam 

Yes (alcohol) 1,200 391,517 - - -

Floor below fume hood 

No 2,600 848,224 0 403 5,038 j 

Floor below fume hood 

Yes (wet wipe) 2,600 848,224 0 33 413 

Floor below fume hood Yes (vinegar) 2,500 815,600 - - -Floor below fume hood 

Yes (alcohol) 2,500 815,600 - - -

Yes (baking soda) 2,300 750,352 - - -

Notes: 

u 
P 
cpm 
cpm/100cm2 
dpm/100 cm2 
Ludlum 3030 
Ludlum 44-9 

Reported measurements include background radiation. 
No sample collected 
Alpha radiation 
Beta radiation 
Counts per minute 
Counts per minute per 100 square centimeters 
Disintegrations per minute per 100 square centimeters 
Ludlum 3030 Alpha/Beta Sample Counter 
Ludlum Model 44-9 Geiger-Mueller pancake detector 
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In addition to studying effects of decontaminating surfaces, crews screened a majority of surfaces to assess 

total contamination. During this portion of the survey, crews used a Ludlum 2241 ratemeter with a 

Ludlum 44-9 detector to take static readings. Items in the northwest portion of the laboratory with static 

radiation readings (total contamination) exceeding 184 cpm above background (60,000 dpm/100 cm2) 

include but are not limited to: all four fume hoods (# 1 - #4), a refrigerator, all exposed wood surfaces, all 

flooring, most wall board, ceiling tile, air supply and return vents, wall phones, handles on gas cylinders, 

an anaerobic incubator, a sink, countertops, faucet handles, glassware, equipment under the sink, and 

glassware drying panel knobs. 

Items in the northeast portion of the laboratory with static radiation readings exceeding 184 cpm above 

background include but are not limited to: a semi-portable fume hood (#5), a fume hood (#6), a table 

supporting the semi-portable fume hood, interior walls, wall board, exposed wood, some compressed gas 

cylinder handles, buttons on equipment, exposed wood, all flooring, ceiling tiles, return and supply air 

ducts, shelves in flammable cabinets, lab clamps, glassware, cabinet handles, items within rolling drawers, 

cardboard box exteriors, the door leading into the laboratory, and trash under a desk. 

Items in the south portion of the laboratory with static radiation readings exceeding 184 cpm above 

background include but are not limited to: chairs, ceiling tiles, flooring, and trash. 

Static radiation readings exceeding 184 cpm above background were also recorded on a furnace in the loft 

above the laboratory. 

The assessment and attempted decontamination of Beta-Chem fume hoods is summarized in Table 2. 
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TABLE 2 

SUMMARY OF FUME HOOD ASSESSMENT 
BETA-CHEM, LENEXA, KANSAS 

Fume 
Hood 
Number 

Location 
Assessed 

Solvent 
Applied to 

Surface (Y/N) 

Ludlum 44-9 
Static 

Reading 
(cpm) 

Ludlum 44-9 
Static Reading 

Conversion 
(dpm/100cm2) 

Ludlum 
3030 
Wipe 

Reading* 
(cpm/100 

cm2) 

Ludlum 3030 
P Reading 

Conversion* 
(dpm/100cm2) 

a p 

Right sill 
No 1,200 391,517 0 175 2,188 

#1 

Right sill 
Yes (wet wipes) 1,200 391,517 0 52 650 

#1 

Back panel 
No 1,900 619,902 0 126 1,575 

Back panel 
Yes (wet wipes) 1,900 619,902 0 144 1,800 j 

Front sill 
No 1,200 391,517 0 139 1,738 

Front sill 
Yes (wet wipes) 1,200 391,517 0 60 750 

Near light in No 6,500 2,120,718 0 897 11,213 

#2 
hood Yes (wet wipes) 6,000 1,957,586 0 238 2,975 

#2 

Near nozzle 
No 250 81,566 0 48 600 

Near nozzle 
Yes (wet wipes) 200 65,253 0 39 488 

Near nozzle No 1,100 358,891 1 90 1,125 
(tape removed) Yes (wet wipes) 1,200 391,517 0 63 788 

PVC 
No 3,000 978,793 0 1,551 19,388 | 

PVC 
Yes (wet wipes) 2,800 913,540 0 333 4,163 

Right sill 
No 3,500 1,141,925 0 180 2,250 

#3 

Right sill 
Yes (wet wipes) 5,000 1,631,321 0 51 638 

#3 
Right wall 

No 220 71,778 0 39 488 
Right wall 

Yes (wet wipes) 250 81,566 0 45 563 

Right wall No 1,300 424,144 0 45 563 
(under tape) Yes (wet wipes) 1,700 554,649 0 45 563 

#4 Front sill No 3,560 1,161,501 - - -

Area of No 1,400 456,770 0 87 1,088 ! 

#5 (semi-
portable) 

removed 
sticker Yes (wet wipes) 1,400 456,770 0 48 600 #5 (semi-

portable) 
Exhaust box 

No 2,700 880,914 0 375 4,688 
Exhaust box 

Yes (wet wipes) 2,000 652,529 0 309 3,863 | 

#6 Side wall 
No 3,000 978,793 0 57 713 

#6 Side wall 
Yes (wet wipes) 3,000 978,793 0 90 1,125 

Notes: 

* Reported measurements include background radiation. 
No sample collected 

u Alpha radiation 
P Beta radiation 
cpm Counts per minute 
cpm/100cm2 Counts per minute per 100 square centimeters 
dpm/100cm2 Disintegrations per minute per 100 square centimeters 
Ludlum 3030 Ludlum 3030 Alpha/Beta Sample Counter 
Ludlum 44-9 Ludlum Model 44-9 Geiger-Mueller pancake detector 
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Assessment of Equipment 

To quantify carbon-14 contamination of equipment, EPA and START personnel used a Ludlum 2241 

ratemeter and Ludlum 44-9 detector to take static readings. Wipe samples were collected from a majority 

of screening locations and counted by use of a Ludlum 3030. Wet wipes were used on some equipment 

surfaces to determine the effectiveness of decontamination. All static equipment readings exceeded the 

DCGL for total contamination. Table 3 summarizes the assessment of on-site equipment. 

TABLE 3 

SUMMARY OF EQUIPMENT SURVEY 
BETA-CHEM, LENEXA, KANSAS 

Equipment Item Location 
Assessed 

Decontaminated 
(Yes/No) 

Ludlum 44-9 
Static 

Reading 
(cpm) 

Ludlum 44-9 
Static 

Reading 
Conversion 

(dpm/100cm2) 

Ludlum 3030 
Wipe 

Reading* 
(cpm/ 100cm2) 

Ludlum 3030 
P Reading 

Conversion* 
(dpm/100cm2) 

Equipment Item Location 
Assessed 

Decontaminated 
(Yes/No) 

Ludlum 44-9 
Static 

Reading 
(cpm) 

Ludlum 44-9 
Static 

Reading 
Conversion 

(dpm/100cm2) a p 

Ludlum 3030 
P Reading 

Conversion* 
(dpm/100cm2) 

Packard Tri-Carb 
Liquid Scintillation 
Spectrometer (serial 
number 25206) 

Handle 
No 1,100 358,891 0 108 1,350 

Packard Tri-Carb 
Liquid Scintillation 
Spectrometer (serial 
number 25206) 

Handle Yes (wet wipes) 1,100 358,891 0 79 988 Packard Tri-Carb 
Liquid Scintillation 
Spectrometer (serial 
number 25206) 

On/Off buttons 
No 850 277,325 0 612 7,650 

Packard Tri-Carb 
Liquid Scintillation 
Spectrometer (serial 
number 25206) 

On/Off buttons Yes (wet wipes) 600 195,759 0 204 2,550 

Packard Tri-Carb 
Liquid Scintillation 
Spectrometer (serial 
number 25206) 

Exterior corner 
No 1,100 358,891 0 184 2,300 

Packard Tri-Carb 
Liquid Scintillation 
Spectrometer (serial 
number 25206) 

Exterior corner 
Yes (wet wipes) 1,000 326,264 0 112 1,400 

BID System 100 
Bioscan, Inc. 

Instrument panel 
high voltage 
switch 

No 2,300 750,408 0 46 575 

BID System 100 
Bioscan, Inc. 

Instrument panel 
high voltage 
switch 

Yes (wet wipes) 1,900 619,902 - - -

BID System 100 
Bioscan, Inc. 

Top of instrument No 700 228,385 - - -

BID System 100 
Bioscan, Inc. 

Sides No 550 179,445 - - -

BID System 100 
Bioscan, Inc. 

Black valve in 
back 

No 1,600 522,023 0 477 5,963 BID System 100 
Bioscan, Inc. 

Black valve in 
back Yes (wet wipes) 1,400 456,770 0 45 563 

BID System 100 
Bioscan, Inc. 

IBM computer 
No 650 212,072 0 1,312 16,400 

BID System 100 
Bioscan, Inc. 

IBM computer Yes (wet wipes) 400 130,506 0 61 763 1 

BID System 100 
Bioscan, Inc. 

Instrument panel 
face 

No - - 0 81 1,013 

BID System 100 
Bioscan, Inc. 

Instrument panel 
face Yes (wet wipes) - - 0 108 1,350 

Varian 9050 Variable 
Wavelength UV-VIS 
Detector 

Panel 
No 700 228,385 0 363 4,538 

Varian 9050 Variable 
Wavelength UV-VIS 
Detector 

Panel Yes (wet wipes) 700 228,385 0 139 1,738 
Varian 9050 Variable 
Wavelength UV-VIS 
Detector 

Top of instrument 
No 550 179,445 0 60 750 Varian 9050 Variable 

Wavelength UV-VIS 
Detector 

Top of instrument 
Yes (wet wipes) 500 163,132 0 40 500 

Varian 9050 Variable 
Wavelength UV-VIS 
Detector 

Lower panel 
No 500 163,132 0 147 1,838 

Varian 9050 Variable 
Wavelength UV-VIS 
Detector 

Lower panel 
Yes (wet wipes) 450 146,819 0 52 650 

Canberra Radiomatic 
Flo-One Beta (Radio 
Chromatography 
Detector, Series 
A-100) 

Side panels 
No 850 277,325 0 64 800 

Canberra Radiomatic 
Flo-One Beta (Radio 
Chromatography 
Detector, Series 
A-100) 

Side panels 
Yes (wet wipes) 1,000 326,264 0 45 563 

Canberra Radiomatic 
Flo-One Beta (Radio 
Chromatography 
Detector, Series 
A-100) 

Top of lab 
alliance 

No 600 195,759 0 162 2,025 Canberra Radiomatic 
Flo-One Beta (Radio 
Chromatography 
Detector, Series 
A-100) 

Top of lab 
alliance Yes (wet wipes) 700 228,385 0 36 450 

Canberra Radiomatic 
Flo-One Beta (Radio 
Chromatography 
Detector, Series 
A-100) 

Radiomatic panel 
No 1,000 326,264 0 93 1,163 

Canberra Radiomatic 
Flo-One Beta (Radio 
Chromatography 
Detector, Series 
A-100) 

Radiomatic panel 
Yes (wet wipes) 900 293,638 0 58 725 

Canberra Radiomatic 
Flo-One Beta (Radio 
Chromatography 
Detector, Series 
A-100) 

Black panel in 
back 

No 300 97,879 0 126 1,575 

Canberra Radiomatic 
Flo-One Beta (Radio 
Chromatography 
Detector, Series 
A-100) 

Black panel in 
back Yes (wet wipes) 350 114,192 1 51 638 
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TABLE 3 (Continued) 

SUMMARY OF EQUIPMENT SURVEY 
BETA-CHEM, LENEXA, KANSAS 

Equipment Item 
Location 
Assessed 

Decontaminated 
(Yes/No) 

Ludlum 44-9 
Static 

Reading 
(cpm) 

Ludlum 44-9 
Static 

Reading 
Conversion 

(dpm/100cm2) 

Ludlum 3030 
Wipe 

Reading* 
(cpm/100cm2) 

Ludlum 3030 
p Reading j 

Conversion* 
(dpm/100cm2) 

Equipment Item 
Location 
Assessed 

Decontaminated 
(Yes/No) 

Ludlum 44-9 
Static 

Reading 
(cpm) 

Ludlum 44-9 
Static 

Reading 
Conversion 

(dpm/100cm2) a p 

Ludlum 3030 
p Reading j 

Conversion* 
(dpm/100cm2) 

Varian 3400 Gas 
Chromatograph 

Panel 
No 1,000 326,264 0 82 1,025 

Varian 3400 Gas 
Chromatograph 

Panel 
Yes (wet wipes) 1,100 358,891 0 51 638 Varian 3400 Gas 

Chromatograph 
Top 

No 550 179,445 0 123 1,538 I 
Varian 3400 Gas 
Chromatograph 

Top Yes (wet wipes) 500 163,132 0 54 675 

Buchler Digital Rotary 
Evaporator 

Bottom glassware 
attachment 

No 5,000 1,631,321 0 4,107 51,338 

Buchler Digital Rotary 
Evaporator 

Bottom glassware 
attachment Yes (wet wipes) 5,000 1,631,321 0 354 4,425 

Buchler Digital Rotary 
Evaporator 

Lower right knob 
No 10,000 3,262,643 0 747 9,338 Buchler Digital Rotary 

Evaporator 
Lower right knob 

Yes (wet wipes) 10,000 3,262,643 1 78 975 ! 
Buchler Digital Rotary 
Evaporator 

Upper knob 
No 8,000 2,610,114 0 370 4,625 

Buchler Digital Rotary 
Evaporator 

Upper knob 
Yes (wet wipes) 6,000 1,957,586 0 78 975 

Blue Radiation Meter 
GSM-110 (serial 
number 6134) 

Display 
No 1,100 358,891 0 111 1,388 Blue Radiation Meter 

GSM-110 (serial 
number 6134) 

Display 
Yes (wet wipes) 1,100 358,891 0 45 563 

Ludlum Model 3 with 
44-9 Detector (serial 
number 229349) 

Dial 
No 300 97,879 0 157 1,963 Ludlum Model 3 with 

44-9 Detector (serial 
number 229349) 

Dial 
Yes (wet wipes) 300 97,879 0 48 600 

WM B. Johnson Meter 
Model DIG-5 (serial 
number 329) 

Switch 
No 200 65,253 0 55 688 | WM B. Johnson Meter 

Model DIG-5 (serial 
number 329) 

Switch 
Yes (wet wipes) 200 65,253 0 42 525 | 

Notes: 

a 
P 
cpm 
cpm/100cm2 
dpm/100cm2 
Ludlum 3030 
Ludlum 44-9 

Reported measurements include background radiation. 
No sample collected 
Alpha radiation 
Beta radiation 
Counts per minute 
Counts per minute per 100 square centimeters 
Disintegrations per minute per 100 square centimeters 
Ludlum 3030 Alpha/Beta Sample Counter 
Ludlum Model 44-9 Geiger-Mueller pancake detector 

In addition to the survey of equipment summarized in Table 3, a 20 pCi radium-226 check source was 

observed within the Packard Liquid Scintillation Counter in the northeast portion of the laboratory. 

3.2 ASSESSMENT OF EXTERIOR SURFACES 

On May 8, 2014, START collected five wipe samples from exterior surfaces of Beta-Chem. Exterior wipe 

samples included: three samples from exhaust stacks on the north exterior of the facility, a sample from 

the facility roof, and a sample from the north exterior wall. Samples were submitted to the University of 

Kansas Environment, Health, and Safety Program Radiation Safety Office (KU Radiation Laboratory) for 

analysis for carbon-14 via liquid scintillation counter. 

X9025.14.0060.000 9 



3.3 SOIL SAMPLING 

Soil sampling was conducted at the Beta-Chem site on May 9, 2014. Eighteen soil samples were collected 

northwest of the facility (see Appendix A, Figure 4). To ensure adequate site coverage, a triangular 

gridding system was used to establish 10 sample locations (G1-G10). A single aliquot was collected from 

0 to 6 inches below ground surface (bgs) at each location and recorded in the site logbook. In addition, a 

Ludlum 2241 ratemeter and Ludlum 44-9 detector were used to scan surface soils to identify areas of 

elevated activity. Eight distinct areas were identified with readings distinguishable from background. A 

single aliquot sample was collected from 0 to 6 inches bgs at each of those locations (HS1-HS8). 

Five soil samples were collected at a reference area (Electric Park) to quantify background carbon-14 

concentrations in the site vicinity. Each reference area sample consisted of a single aliquot collected from 

0 to 6 inches bgs. All soil samples were submitted to TestAmerica Laboratories, Inc., (TestAmerica) for 

analysis for carbon-14 via liquid scintillation counter. 

3.4 AIR SAMPLING 

During assessment and removal activities at the Beta-Chem site, EPA and START conducted air sampling 

to measure airborne concentrations of radioactive material. Air sampling proceeded by use of RADeCO® 

Model H-810 high-volume air samplers. Air samplers were positioned in high-traffic areas of the building 

and ran continuously during activities. Paper filter samples were collected each day from the samplers and 

analyzed for radiological contamination by use of a Ludlum 3030. Based on the measurements obtained 

from the filter samples, airborne carbon-14 concentrations did not exceed the EPA selected action level-

the U.S. Nuclear Regulatory Commission (NRC) effluent air concentration action level of 3.0E-9 

microCuries per milliliter (pCi/ml) listed in 10 CFR 20. 

3.5 ADJACENT BUILDING ASSESSMENT 

On July 16, 2014, the 14412 West 100th Street office building (Mar Tech, Inc.) was assessed for possible 

radioactive contamination (the Mar Tech, Inc. office shares its west wall with the Beta-Chem facility). The 

tenant expressed concern about possible spread of contamination from Beta-Chem via a water line break 

during winter 2013-2014. To assess gross radioactivity in the office, crews used a Ludlum 2241 ratemeter 

and Ludlum 44-9 detector to take measurements from various surfaces. The highest observed reading was 

50 cpm above background from the northeast wall of the storage room. Wipe samples were collected at 

seven locations within the office, including the northeast wall. The samples were screened by use of a 
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Ludlum 3030, with beta radiation readings ranging from 27 to 57 cpm. The samples were also submitted 

to the KU Radiation Laboratory for analysis for carbon-14 via liquid scintillation counter. 
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4.0 ANALYTICAL DATA SUMMARY 

During Removal Assessment activities, soil and wipe samples were submitted for laboratory analysis for 

carbon-14 via liquid scintillation counter. Two laboratories were used during the Removal Assessment: 

TestAmerica in Earth City, Missouri, and the KU Radiation Laboratory in Lawrence, Kansas. Analytical 

data packages and chain-of-custody documents are in Appendix D. After analytical data packages had 

been received, a Tetra Tech chemist completed a data validation report in accord with the EPA Region 7 

documents titled Contract Laboratory Program National Functional Guidelines for Inorganic Superfund 

Data Review (EPA 2010) and Chapter 8 of the Multi-Agency Radiological Laboratory Analytical 

Procedures Manual (MARLAP), 402-B-04-001A (EPA 2004). In addition, the Tetra Tech document 

"Review of Data Packages from Subcontracted Laboratories" (Tetra Tech EM Inc. 2002) was referenced 

for data validation, along with evaluation of other criteria specified in the applicable methods. The data 

validation report concluded that overall data quality was acceptable, with no unusual qualifications added. 

All data were deemed usable as qualified for their intended purposes (see Appendix E). The following 

sections describe analytical results from Removal Assessment activities. 

4.1 EXTERIOR SURFACE SAMPLES 

Five wipe samples were collected from exterior surfaces of Beta-Chem during Removal Assessment 

activities. The wipe samples were submitted to the KU Radiation Laboratory for analysis for carbon-14 via 

liquid scintillation counter. Results were compared to the DCGL for removable contamination 

(6,000 dpm/100 cm2). 

Carbon-14 concentrations in the wipe samples ranged from 130 to 3,859 dpm/100 cm2. No concentration 

exceeded the DCGL for removable contamination. Table 4 lists analytical data from exterior wipe 

samples. 
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TABLE 4 

SUMMARY OF EXTERIOR SURFACE WIPE SAMPLE ANALYTICAL DATA 
BETA-CHEM, LENEXA, KANSAS 

Sample Name Carbon-14 Laboratory Result 
(dpm/100 em2) 

Exterior Wall 144 
Roof 130 
West Stack 528 
East Stack 137 
West Stack #2 3,859 

Notes: 

dpm/100 cm2 Disintegrations per minute per 100 square centimeters 

4.2 SURFACE SOIL SAMPLES 

Eighteen surface soil samples (10 grid samples and 8 hot spot samples) were collected at Beta-Chem 

during Removal Assessment activities. In addition, five samples were collected from a reference area 

(Electric Park) to quantify background carbon-14 concentrations in the general site vicinity. Soil samples 

were submitted to TestAmerica in Earth City, Missouri, for analysis of carbon-14 via liquid scintillation 

counter. The MOU between the EPA and the NRC lists two consultation triggers for carbon-14: 46 pCi/g 

for residential soil and 123,000 pCi/g for industrial soil. The Beta-Chem site is within a commercially 

zoned area without nearby residences; therefore, the industrial soil consultation trigger was chosen for 

comparison. 

Carbon-14 concentrations in soil samples collected at Beta-Chem ranged from 3.8 to 960 pCi/g. No 

reported carbon-14 concentration in soil samples collected at Beta-Chem exceeded the MOU consultation 

trigger for industrial soil. Carbon-14 concentrations in samples collected at the reference area ranged from 

0.0362 to 0.510 pCi/g, with a mean of 0.296 pCi/g. Soil sample analytical data are summarized in Table 5. 
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TABLE 5 

SUMMARY OF SOIL SAMPLE ANALYTICAL DATA 
BETA-CHEM, LENEXA, KANSAS 

Sample Name Carbon-14 Laboratory Result 
(PCI/S) 

Beta-Chem Samples 
G1 45.7 
G2 9.08 
G3 3.80 
G4 27.8 1 
G5 15.9 j 
G6 223 
G7 30.1 j 
G8 21.6 
G9 71.2 
G10 7.03 ! 
HS1 119 
HS2 438 
HS3 960 ! 
HS4 23.8 
HS5 361 
HS6 120 
HS7 55.6 
HS8 42.8 

! Reference Area Samples 
BG-1 0.510 ! 
BG-2 0.254 
BG-3 0.0362 
BG-4 0.247 
BG-5 0.432 

Notes: 

BG Background sample 
G Grid sample 
HS Hot spot sample 
pCi/g picoCuries per gram 

4.3 AIR SAMPLES 

Thirty-six air filter samples were collected during Removal Assessment activities and counted with a 

Ludlum 3030. Eight filter samples were submitted to the KU Radiation Laboratory for confirmation 

analysis for carbon-14 via liquid scintillation counter. Based on laboratory data, airborne carbon-14 

concentrations did not exceed 3.0E-9 pCi/ml, a conservative action level EPA had selected for the site that 

would result in an annual dose well under the 100 millirem (mrem) annual dose limit for members of the 

public. The airborne carbon-14 concentration of 3.0E-9 pCi/ml is listed in 10 Code of Federal 

Regulations (CFR) Part 20, Appendix B, Table 2, Column 1, and is equivalent to the carbon-14 
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concentration which, if inhaled or ingested continuously over the course of a year, would produce a total 

effective dose equivalent of 50 mrem. Table 6 summarizes analytical data from the air filter samples. 

TABLE 6 

SUMMARY OF AIR FILTER ANALYTICAL DATA 
BETA-CHEM, LENEXA, KANSAS 

Sample Name Total Sample 
Volume (ft3) 

NRC Effluent Air 
Action Level* 

(pCi/ml) 

Carbon-14 Laboratory 
Result (pCi) 

Carbon-14 Converted 
Laboratory Result 

(pCi/ml) 

AM5714 953 

3.0E-9 

138 5.11E-12 

AM51214 807 

3.0E-9 

264 1.16E-11 

AM51414 931 

3.0E-9 

523 1.98E-11 

AM51614 1,105 
3.0E-9 

344 1.10E-11 

AM52214 557 
3.0E-9 

4,380 2.78E-10 1 

AM51314 713 

3.0E-9 

493 2.44E-11 

AM63014 1,061 

3.0E-9 

113 3.76E-12 | 

AM7814 1,086 

3.0E-9 

175 5.69E-12 

Notes: 

* Found in 10 Code of Federal Regulations Part 20, Appendix B, Table 2, Column 1. 
ft3 Cubic feet (of air) 
NRC U.S. Nuclear Regulatory Commission 
pCi picoCuries 
pCi/ml microCuries per milliliter 

4.4 ADJACENT BUILDING ASSESSMENT 

During the assessment of the Mar Tech, Inc. office building on July 16, 2014, seven wipe samples were 

collected from various interior surfaces. The samples were screened by use of a Ludlum 3030 and then 

submitted to the KU Radiation Laboratory for analysis. Table 7 lists results from field screening and 

laboratory analysis of wipe samples collected from the Mar Tech, Inc. office. No reported carbon-14 

concentration exceeded the DCGL for removable contamination. 
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TABLE 7 

SUMMARY OF WIPE SAMPLING AT 14412 WEST 100TH STREET 
BETA-CHEM, LENEXA, KANSAS 

Sample Name Carbon-14 Laboratory Results 
(dpm/100 cmJ) 

M-l 274 | 
M-2 190 ; 
M-3 102 1 
M-4 99 ! 
M-5 124 
M-6 154 
M-7 227 

Notes: 

dpm/100 cm2 Disintegrations per minute per 100 square centimeters 
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5.0 SUMMARY 

Tetra Tech START was tasked by EPA Region 7 to conduct a Removal Assessment at the Beta-Chem site 

at 14410 West 100th Street in Lenexa, Kansas. During its operation, the Beta-Chem facility had produced 

custom-manufactured, radiolabeled pharmaceutical compounds using carbon-14. Results of previous site 

investigations had indicated elevated levels of beta radiation attributed to carbon-14—on interior surfaces, 

in on-site chemical containers and equipment, and in exterior surface soils. 

START'S sampling activities for the Removal Assessment occurred from May 5 to July 16, 2014. The 

Removal Assessment focused on assessing the Beta-Chem site for radioactive impacts resulting from 

previous site use. The radiological assessment included: (1) assessing interior surfaces and site 

equipment, (2) assessing exterior surfaces, (3) assessing site soils, (4) conducting indoor air sampling, and 

(5) conducting an assessment of the 14412 West 100th Street building. 

Crews assessed interior surfaces of the Beta-Chem site using a Ludlum 2241 ratemeter and Ludlum 44-9 

detector. Items in the northwest portion of the laboratory with static radiation readings indicating carbon-

14 exceeding the DCGL for total contamination (60,000 dpm/100 cm2) include but are not limited to: all 

four fume hoods, a refrigerator, all exposed wood surfaces, all flooring, most wall board, ceiling tiles, air 

supply and return vents, wall phones, handles on gas cylinders, an anaerobic incubator, a sink, countertops, 

faucet handles, glassware, equipment under the sink, and glassware drying panel knobs. Items in the 

northeast portion of the laboratory with static radiation readings indicating carbon-14 exceeding the DCGL 

for total contamination include but are not limited to: a fume hood, a semi-portable fume hood, a table 

supporting the semi-portable fume hood, interior walls, wall board, exposed wood, some compressed gas 

cylinder handles, buttons on equipment, exposed wood, all flooring, ceiling tiles, return and supply air 

ducts, shelves in flammable cabinets, lab clamps, glassware, cabinet handles, items within rolling drawers, 

cardboard box exteriors, the door leading into the laboratory, and trash under a desk. Items in the south 

portion of the laboratory with static radiation readings indicating carbon-14 exceeding the DCGL for total 

contamination include but are not limited to: chairs, ceiling tiles, flooring, and trash. In addition, a 

furnace in the loft above the laboratory was identified with static radiation readings exceeding the DCGL 

for total contamination. 

In addition to assessing interior surfaces, on-site equipment was assessed for carbon-14 using a Ludlum 

2241 ratemeter and Ludlum 44-9 detector. All static equipment readings exceeded the DCGL for total 

contamination (see Table 3). In addition, a 20 pCi radium-226 check source was observed within the 

Packard Liquid Scintillation Counter in the northeast portion of the laboratory. 
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Five wipe samples were collected from exterior surfaces of Beta-Chem during Removal Assessment 

activities. The wipe samples were submitted to the KU Radiation Laboratory for analysis for carbon-14 via 

liquid scintillation counter. No reported carbon-14 concentration exceeded the DCGL for removable 

contamination (6,000 dpm/100 cm2). 

Eighteen surface soil samples were collected at Beta-Chem during Removal Assessment activities. 

Samples were submitted to Test America for analysis of carbon-14 via liquid scintillation counter. No 

reported carbon-14 concentration in soil samples collected at Beta-Chem exceeded the MOU consultation 

trigger for industrial soil (123,000 pCi/g). 

Indoor air sampling was conducted during site activities using RADeCO® Model H-810 high-volume air 

samplers. Paper filter samples were collected each day from the samplers and analyzed for radiological 

contamination by use of a Ludlum 3030. No measured or reported carbon-14 concentration exceeded the 

EPA selected action level. 

On July 16, 2014, the 14412 West 100th Street office building (Mar Tech, Inc.) was assessed for possible 

radioactive contamination. Wipe samples were collected at seven locations within the office, including the 

northeast wall. The samples were screened by use of a Ludlum 3030. No measurements of concern were 

recorded. The wipe samples were sent to the KU Radiation Laboratory for analysis of carbon-14. No 

reported concentration exceeded the DCGL for removable contamination. 

5.1 REMOVAL CONSIDERATIONS 

Based on information obtained during this Removal Assessment and results of previous assessments 

conducted by KDHE, carbon-14 contamination on interior surfaces and site equipment exceeds the DCGL. 

5.2 PRE-REMEDIAL CONSIDERATIONS 

KDHE performed the following previous site investigations: a Site Inspection in September 2005, a SRE 

in May 2006, and an IA in February 2014. Based on the results of this assessment, no further pre-remedial 

investigation activities appear warranted. 
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DESCRIPTION 

This photograph shows the Beta-Chem facility sign at 14410 
West 100th Street in Lenexa, Kansas. The facility began 
operation in March 1993 and produced radio-pharmaceutical-
synthesized compounds using carbon-14 as a dating 
mechanism. 
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DESCRIPTION 

CLIENT 

PHOTOGRAPHER 

This photograph shows the front entrance to the Beta-Chem 
facility. Advisory signs were posted by the Kansas 
Department of Health and Environment (KDHE) to warn of 
the presence of radioactive material within the building. 

U.S. Environmental Protection Agency Region 7 

Danny O'Connor 

1 



TETRA TECH 

PROJECT NO. 

103X9025140060 

Direction: NA 

DESCRIPTION 
This photograph shows a RADeCO"0 Model H-810 high-
volume air sampler. Air sampling was conducted daily to 
measure airborne concentrations of radioactive material. 
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Direction: NA 

DESCRIPTION 
This photograph shows Superfund Technical Assessment 
and Response Team (START) personnel working in an area 
designated as containing radiation. 
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Lenexa, Kansas 
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DESCRIPTION 

This photograph shows a fume hood in the northwest section 
of the laboratory. This fume hood was assessed for total and 
removable contamination during the Removal Assessment. 
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DESCRIPTION 

This photograph shows a fume hood in the northwest portion 
of the laboratory. Carbon-14 contamination on all four fume 
hoods in this section of the laboratory exceeded the 
established Derived Concentration Guideline Level (DCGL) 
for total contamination. 
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Removal Assessment at the Beta-Chem Site 
Lenexa, Kansas 
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PROJECT NO. 
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Direction: NA 

DESCRIPTION 
This photograph shows the semi-portable fume hood in the 
northeast section of the laboratory. Total carbon-14 
contamination on this fume hood exceeded the DCGL. 
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DESCRIPTION 
This photograph shows an area where a protective covering 
has been applied to surfaces inside a fume hood. 
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Direction: NA 

DESCRIPTION 

CLIENT 

PHOTOGRAPHER 

This photograph shows an exposed wood surface in the 
northwest section of the laboratory. Total carbon-14 
contamination on this surface exceeded the DCGL. 
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DESCRIPTION 
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PHOTOGRAPHER 

This photograph shows four exhaust systems on the north 
exterior of the Beta-Chem facility. Wipe samples were 
collected from the exhaust vents and submitted for 
laboratory analysis for carbon-14 via liquid scintillation 
counter. Reported concentrations did not exceed the DCGL 
for removable contamination. 
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Direction: North 

DESCRIPTION 

This photograph shows the north exterior of the Beta-Chem 
facility. Eighteen surface soil samples were collected within 
this area and submitted for laboratory analysis for carbon-14 
via liquid scintillation counter. 
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APPENDIX D 

CHAIN-OF-CUSTODY RECORDS AND ANALYTICAL DATA PACKAGES 
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Matrix: S = Soil M = Sediment W = Water A = Air 
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CHAIN OF CUSTODY RECORD 
ENVIRONMENTAL PROTECTION AGENCY REGION VII 
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'REMARKS/OTHER INFORMATION 
(condition of samples upon receipt, 

other sample numbers, etc ) 

SAMPLE 
NUMBER CUBIfAlNER BOTTLE BOTTLE •ewte 

VOA SET 
(2 VIALS EA) 

s 5 se
di

m
en

t 

5 
other 

RECEIVING LABORATORY 
'REMARKS/OTHER INFORMATION 
(condition of samples upon receipt, 

other sample numbers, etc ) 

SAMPLE 
NUMBER 

NUMBERS OF CONTAINERS PER SAMPLE NUMBER s 5 se
di

m
en

t 

5 
other 

RECEIVING LABORATORY 
'REMARKS/OTHER INFORMATION 
(condition of samples upon receipt, 

other sample numbers, etc ) 

M - f  bc^iz IooOJ*i (A^ / 

M- 2. otfifee tiASf boeu-J^e] 

M - 3  S > o H \ r o o w \  £  i oat-

M - 4 Stem y A Floor 

M - 5 54t»>-oyj» £"- CCY* 

/M_ - (r> Sbtixuft, AJ ST fcUocnr 

M - 7  MS Stero 

exterior (jdo.il- / 
7 

jZ&ofi 

SUci-

Eo^st- 5" AAC A. 

UtiLSi- Ste.cL'HZ 

ft-It 

H-l(o 

H- 11 

H - i 1  

tk-ZH 

8o-i<ys 

137-tOS 

2.12 - uiS 

2 3 Z - L J S  

3c>7- uiS 
3<ol - odS 

32&> ' cJS \ / 

DESCRIPTION OF SHIPMENT MODE OF SHIPMENT 

. PIECE(S) CONSISTING OF. . BOX(ES) 

_L_ ICE CHEST(S): OTHER . 

COMMERCIAL CARRIER:. 
COURIER 
SAMPLER CONVEYED (SHIPPING DOCUMENT NUMBER) 

PERSONNEL CUSTODY RECORD 
"lELJj^Otattsne&^^AMhLER] 

—I C5 ^—UN^EALED f 

DATE TIME RECEIVED BY 

AUU^7 L«^ 
—[ SEALED UNSEALED f~ 

REASON FOR CHANGE OF CUSTODY 

RELINQUISHED BV 

~1 SEALED UNSEALED I"™ 

DATE TIME RECEIVED BV 

~I SEALED UNSEALED 

REASON FOR CHANGE OF CUSTODY 

RELINQUISHED BY 

~1 SEALED UNSEALED|~ 

DATE TIME RECEIVED BY 

~1 SEALED UNSEALEOf 

REASON FOR CHANGE OF CUSTODY 

7-EPA-9262{Revised 5/85) "U.S. GPO: 2002-756-917/40053 



CHAIN OF CUSTODY RECORD 
ENVIRONMENTAL PROTECTION AGENCY REGION VII 

ACTIVITY LEADER(Prinl) NAME OF SURVEY OR ACTIVITY 
~2>oua f-ctfos o n 

)AT^£F C0LLE^TI0N/(J/ 
DAY MONTH YEAR 

1 MSt ACTIVITY LEADER(Prinl) NAME OF SURVEY OR ACTIVITY 
~2>oua f-ctfos o n 

)AT^£F C0LLE^TI0N/(J/ 
DAY MONTH YEAR /o of |  / /  

CONTENTS OF SHIPMENT v 

SAMPLE 
NUMBER 

TYPE OF CONTAINERS sampled media RECEIVING LABORATORY 
REMARKS/OTHER INFORMATION 
(condition of samples upon leceipt. 

oiner sample numbers, etc 1 
SAMPLE 
NUMBER CUBITAINER BOTTLE BOTTLE BOnLE 

V0ASET 
(3-VIALO LA) 

I I  

e 

E 
3 S •o vc 

RECEIVING LABORATORY 
REMARKS/OTHER INFORMATION 
(condition of samples upon leceipt. 

oiner sample numbers, etc 1 
SAMPLE 
NUMBER 

NUMBERS OF CONTAINERS PER SAMPLE NUMBER I I  

e 

E 
3 S •o vc 

RECEIVING LABORATORY 
REMARKS/OTHER INFORMATION 
(condition of samples upon leceipt. 

oiner sample numbers, etc 1 

Cc*ttunj>y it- f£2. / X 

X 

CenkJnjjrjl */S/ K 

Cont&My ft *t57 X 

X 

X 

a. X 

Cante-SM -̂ it- 6̂/ K 

St-uf*' 4̂  5Vo X 
£t,*(o.i tier it5P'£ X 

£o*ni-*JKtr~ it- -S^0 X 

Container- <P X 

£oiifp-i*cr- a 7ss X 

Co « Awvt**• &- locO X 

CoAtxu'Kt*- Jt tlo£ X 
Cord-t̂ K*** £- //o7 X 

jO/O y  

Con/tUn-er -tt ft( 7 X 

^on/<wWir 34^ X 

M?)7W X 

A M Z I Z I H  

A M Z I I J  l4 

Art45lfc/<-f ' / V 

DESCRIPTION OF SF IIPMENT MODE OF SHIPMENT 

PIFfR^ Cf INSISTING 01 

RV nTHFR 

ROY/FR1 COMMERCIAL CARRIEF 
COURIER 

• 

} ICE CHESTl 

INSISTING 01 

RV nTHFR 

COMMERCIAL CARRIEF 
COURIER 

PERSONNEL CUSTO 

SAMFltH UUN\ tYfcU (SHIPPING DOCUMENT NUMBER) 

PERSONNEL CUSTO DY RECORD 
ECEIVED 

cu 
SEALED 

tYfcU 

F CUSTODY ftEL^A(a^p&«eD«TMSAMPLER) 

~~\ SEALED"^5  ̂. .UNSEALED f~ 

DATE TIME Rl ECEIVED 

cu 
SEALED 

BY 

UNSEALED f 

REASON FOR CHANGE C F CUSTODY 

RELINQUISHED 0Y 

I SEALED UNSEALED r~  

DATE TIME RECEIVED BY 

~"l SEALED UNSEALED T 

REASON FOR CHANGE OF CUSTODY 

RELINQUISHED BY 

~~1 sealed unsealed] 

DATE TIME RECEIVED BY 

~~| SEALED UNSEALED J"" 

REASON FOR CHANGE OF CUSTODY 

7-EPA-9262(Revised 5/85) • U.S. GPO: 2002-756-917/40053 



CHAIN OF CUSTODY RECORD 
ENVIRONMENTAL PROTECTION AGENCY REGION VII 



/ 

Sliiiliill 

llilai 
: •" 

ttNRBlll : : A • 

Review your project 
results through 

Total Access 

Have a Question? 

Cr* 
/The 

w Expert 

TestAmerica 

Visit us at: 
www.testamericainc.com J 

mmmmm 

THE LEADER IN ENVIRONMENTAL TESTING 

ANALYTICAL REPORT 
TestAmerica Laboratories, Inc. 
TestAmerica St. Louis 
13715 Rider Trail North 
Earth City, MO 63045 
Tel: (314)298-8566 

TestAmerica Job ID: 160-6650-1 
Client Project/Site: Beta Chem site, Lenexa, KS 

For: 
Tetra Tech EM Inc. 
415 Oak Street 
Kansas City, Missouri 64106 

Attn: Danny O'Connor 

Authorized for release by: 
5/29/2014 4:25:19 PM 

Erika Gish, Project Manager II 
(314)298-8566 
erika.gish@testamericainc.com 

This report has been electronically signed and authorized by the signatory. Electronic signature is 
intended to be the legally binding equivalent of a traditionally handwritten signature. 

Results relate only to the items tested and the sample(s) as received by the laboratory. 
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Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

Case Narrative 
TestAmerica Job ID: 160-6650-1 

Job ID: 160-6650-1 

Laboratory: TestAmerica St. Louis 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: Beta Chem site, Lenexa, KS 

Report Number: 160-6650-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 
the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 
The samples were received on 5/13/2014 9:15 AM; the samples arrived in good condition, properly preserved and, where required, on ice. 
The temperature of the cooler at receipt was 19.0° C. 

CARBON-14 BY LSC 
Samples G1 (160-6650-1), G2 (160-6650-2), G3 (160-6650-3), G4 (160-6650-4), G5 (160-6650-5), G6 (160-6650-6), G7 (160-6650-7), G8 
(160-6650-8), G9 (160-6650-9), G10 (160-6650-10), HS-1 (160-6650-11), HS-2 (160-6650-12), HS-3 (160-6650-13), HS-4 (160-6650-14), 
HS-5 (160-6650-15), HS-6 (160-6650-16), HS-7 (160-6650-17) and HS-8 (160-6650-18) were analyzed for Carbon-14 by LSC in 
accordance with EERF C-01. The samples were prepared on 05/16/2014 and 05/27/2014 and analyzed on 05/16/2014, 05/17/2014, 
05/27/2014 and 05/28/2014. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 
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Case Narrative 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6650-1 
Project/Site: Beta Chem site, Lenexa, KS 

Job ID: 160-6650-1 (Continued) 

Laboratory: TestAmerica St. Louis (Continued) 
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CHAIN-OF-CUSTODY RECORD 
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Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. Job Number: 160-6650-1 

Login Number: 6650 List Source: TestAmerica St. Louis 

List Number: 1 

Creator: Daniels, Brian J 

Question Answer Comment 

Radioactivity wasn't checked or is </= background as measured by a survey True 
meter. 
The cooler's custody seal, if present, is intact. N/A 

Sample custody seals, if present, are intact. N/A 

The cooler or samples do not appear to have been compromised or True 
tampered with. 
Samples were received on ice. N/A 

Cooler Temperature is acceptable. True 

Cooler Temperature is recorded. True 

COC is present. True 

COC is filled out in ink and legible. True 

COC is filled out with all pertinent information. True 

Is the Field Sampler's name present on COC? True 

There are no discrepancies between the containers received and the COC. True 

Samples are received within Holding Time. True 

Sample containers have legible labels. True 

Containers are not broken or leaking. True 

Sample collection date/times are provided. True 

Appropriate sample containers are used. True 

Sample bottles are completely filled. True 

Sample Preservation Verified. True 

There is sufficient vol. for all requested analyses, incl. any requested True 
MS/MSDs 
Containers requiring zero headspace have no headspace or bubble is N/A 
<6mm (1/4"). 
Multiphasic samples are not present. True 

Samples do not require splitting or compositing. True 

Residual Chlorine Checked. N/A 

TestAmerica St. Louis 
Page 6 of 16 5/29/2014 



Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

Definitions/Glossary 
TestAmerica Job ID: 160-6650-1 

Qualifiers 

Rad 

Qualifier Qualifier Description 

U Result is less than the sample detection limit. 

Glossary 

Abbreviation These commonly used abbreviations may or may not be present in this report. 

D Listed under the "D" column to designate that the result is reported on a dry weight basis 

%R Percent Recovery 

CFL Contains Free Liquid 

CNF Contains no Free Liquid 

DER Duplicate error ratio (normalized absolute difference) 

Dil Fac Dilution Factor 

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample 

DLC Decision level concentration 

MDA Minimum detectable activity 

EDL Estimated Detection Limit 

MDC Minimum detectable concentration 

MDL Method Detection Limit 

ML Minimum Level (Dioxin) 

NC Not Calculated 

ND Not detected at the reporting limit (or MDL or EDL if shown) 

PQL Practical Quantitation Limit 

QC Quality Control 

RER Relative error ratio 

RL Reporting Limit or Requested Limit (Radiochemistry) 

RPD Relative Percent Difference, a measure of the relative difference between two points 

TEF Toxicity Equivalent Factor (Dioxin) 

TEQ Toxicity Equivalent Quotient (Dioxin) 
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Method Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6650-1 
Project/Site: Beta Chem site, Lenexa, KS 

Method Method Description Protocol Laboratory 

C-01-1 Carbon-14 (EERF C-01-1) EERF TAL SL 

Protocol References: 

EERF = EERF 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 
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Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

1 
Sample Summary 

TestAmerica Job ID: 160-6650-1 

Lab Sample ID Client Sample ID Matrix Collected Received 

160-6650-1 G1 Solid 05/09/14 15:30 05/13/14 09:15 

160-6650-2 G2 Solid 05/09/14 15:32 05/13/14 09:15 

160-6650-3 G3 Solid 05/09/14 15:34 05/13/14 09:15 

160-6650-4 G4 Solid 05/09/14 15:36 05/13/14 09:15 

160-6650-5 G5 Solid 05/09/14 15:38 05/13/14 09:15 

160-6650-6 G6 Solid 05/09/14 15:40 05/13/14 09:15 

160-6650-7 G7 Solid 05/09/14 15:42 05/13/14 09:15 

160-6650-8 G8 Solid 05/09/14 15:44 05/13/14 09:15 

160-6650-9 G9 Solid 05/09/14 15:46 05/13/14 09:15 

160-6650-10 G10 Solid 05/09/14 15:48 05/13/14 09:15 

160-6650-11 HS-1 Solid 05/09/14 16:00 05/13/14 09:15 

160-6650-12 HS-2 Solid 05/09/14 16:02 05/13/14 09:15 

160-6650-13 HS-3 Solid 05/09/14 16:04 05/13/14 09:15 

160-6650-14 HS-4 Solid 05/09/14 16:06 05/13/14 09:15 

160-6650-15 HS-5 Solid 05/09/14 16:08 05/13/14 09:15 

160-6650-16 HS-6 Solid 05/09/14 16:10 05/13/14 09:15 

160-6650-17 HS-7 Solid 05/09/14 16:12 05/13/14 09:15 

160-6650-18 HS-8 Solid 05/09/14 16:14 05/13/14 09:15 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6650-1 
Project/Site: Beta Chem site, Lenexa, KS 

Client Sample ID: G1 
Date Collected: 05/09/14 15:30 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-1 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2CT+/-) 

Total 

Uncert. 

(2(7+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 45.7 1.99 5.32 5.00 1.07 pCi/g 05/16/14 07:58 05/16/14 19:21 1 

Client Sample ID: G2 
Date Collected: 05/09/14 15:32 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-2 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2a+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 9.08 1.03 1.42 5.00 1.04 pCi/g 05/16/14 07:58 05/16/14 20:31 1 

Client Sample ID: G3 
Date Collected: 05/09/14 15:34 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-3 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2a+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 3.80 0.840 0.935 5.00 1.09 pCi/g 05/16/14 07:58 05/16/14 21:06 1 

Client Sample ID: G4 
Date Collected: 05/09/14 15:36 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-4 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2a+/-) 

Total 

Uncert. 

(2a+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 27.8 1.60 3.40 5.00 1.06 pCi/g 05/16/14 07:58 05/16/14 21:41 1 

Client Sample ID: G5 
Date Collected: 05/09/14 15:38 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-5 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2a+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 15.9 1.27 2.13 5.00 1.06 pCi/g 05/16/14 07:58 05/16/14 22:16 1 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6650-1 
Project/Site: Beta Chem site, Lenexa, KS 

Client Sample ID: G6 
Date Collected: 05/09/14 15:40 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-6 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2CT+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 223 4.26 24.5 5.00 1.09 pCi/g 05/16/14 07:58 05/16/14 22:51 1 

Client Sample ID: G7 
Date Collected: 05/09/14 15:42 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-7 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2CJ+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 30.1 1.65 3.65 5.00 1.06 pCi/g 05/16/14 07:58 05/17/14 00:01 1 

Client Sample ID: G8 
Date Collected: 05/09/14 15:44 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-8 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2ct+/-) 

Total 

Uncert. 

(2a+/-) . RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 21.6 1.44 2.74 5.00 1.08 pCi/g 05/16/14 07:58 05/17/14 00:36 1 

Client Sample ID: G9 
Date Collected: 05/09/14 15:46 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-9 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2CT+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 71.2 3.03 8.27 5.00 1.59 pCi/g 05/27/14 09:23 05/27/14 20:43 1 

Client Sample ID: G10 
Date Collected: 05/09/14 15:48 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-10 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2a+/-J 

Total 

Uncert. 

(2a+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 7.03 1.28 1.49 5.00 1.57 pCi/g 05/27/14 09:23 05/27/14 21:31 1 
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Client Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6650-1 
Project/Site: Beta Chem site, Lenexa, KS 

Client Sample ID: HS-1 
Date Collected: 05/09/14 16:00 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-11 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2CJ+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 119 3.84 13.4 5.00 1.58 pCi/g 05/27/14 09:23 05/27/14 21:55 1 

Client Sample ID: HS-2 
Date Collected: 05/09/14 16:02 

Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-12 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 438 7.30 47.9 5.00 1.61 pCi/g 05/27/14 09:23 05/27/14 22:19 1 

Client Sample ID: HS-3 
Date Collected: 05/09/14 16:04 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-13 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-J 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 960 14.5 105 5.00 1.94 pCi/g 05/27/14 09:23 05/27/14 22:43 1 

Client Sample ID: HS-4 
Date Collected: 05/09/14 16:06 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-14 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 23.8 1.92 3.20 5.00 1.60 pCi/g 05/27/14 09:23 05/27/14 22:57 1 

Client Sample ID: HS-5 
Date Collected: 05/09/14 16:08 

Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-15 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 361 6.61 39.5 5.00 1.60 pCi/g 05/27/14 09:23 05/27/14 23:21 1 
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Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

Client Sample Results 
TestAmerica Job ID: 160-6650-1 

Client Sample ID: HS-6 
Date Collected: 05/09/14 16:10 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-16 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 120 3.86 13.5 5.00 1.58 pCi/g 05/27/14 09:23 05/27/14 23:45 1 

Client Sample ID: HS-7 
Date Collected: 05/09/14 16:12 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-17 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(20+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 55.6 2.73 6.60 5.00 1.61 pCi/g 05/27/14 09:23 05/28/14 00:09 1 

Client Sample ID: HS-8 
Date Collected: 05/09/14 16:14 
Date Received: 05/13/14 09:15 

Lab Sample ID: 160-6650-18 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2o+/-) . RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 42.8 2.44 5.23 5.00 1.61 pCi/g 05/27/14 09:23 05/28/14 00:34 1 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6650-1 
Project/Site: Beta Chem site, Lenexa, KS 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Lab Sample ID: MB 160-122581/1-A 
Matrix: Solid 
Analysis Batch: 122924 

Analyte 

MB MB 

Result Qualifier 

Carbon-14 0.3378 U 

Lab Sample ID: LCS 160-122581/2-A 
Matrix: Solid 
Analysis Batch: 122924 

Analyte 

Carbon-14 

Lab Sample ID: 160-6650-6 MS 
Matrix: Solid 
Analysis Batch: 122924 

Analyte 

Sample Sample 

Result Qual 

Carbon-14 223 

Lab Sample ID: 160-6650-1 DU 
Matrix: Solid 
Analysis Batch: 122924 

Analyte 

Sample Sample 

Result Qual 

Carbon-14 45.7 

Lab Sample ID: MB 160-123906/1-A 
Matrix: Solid 
Analysis Batch: 124118 

Analyte 

MB MB 

Result Qualifier 

Carbon-14 0.3829 U 

Lab Sample ID: LCS 160-123906/2-A 
Matrix: Solid 
Analysis Batch: 124118 

Analyte 

Carbon-14 

Count 

Uncert. 

(2o+/-) 

Total 

Uncert. 

(2o+/-) 

0.640 0.641 

Spike 

Added 

LCS LCS 

Result Qual 

84.4 71.38 

Spike 

Added 

MS MS 

Result Qual 

DU DU 

Result Qual 

45.25 

Count 

Uncert. 

(2o+/-) 
0.931 

Spike 

Added 

LCS LCS 

Result Qual 

84.4 83.41 

5.00 

Total 

Uncert. 

(2o+/-) 

8.09 

Total 

Uncert. 

(2o+/-) 

35.0 

Total 

Uncert. 

(2a+/-) 

5.28 

Total 

Uncert. 

(2(7+/-) RL 

0.932 5.00 

Total 

Uncert. 

(2CT+/-) 
9.58 

Client Sample ID: Method Blank 
Prep Type: Total/NA 
Prep Batch: 122581 

MDC Unit Prepared Analyzed Dil Fac 

1.07 pCi/g 05/16/14 07:58 05/16/14 18:11 

Client Sample ID: Lab Control Sample 
Prep Type: Total/NA 
Prep Batch: 122581 

RL 

5.00 

MDC Unit 

1.07 pCi/g 

RL 

5.00 

MDC Unit 

%Rec. 

%Rec Limits 

85 67 - 124 

Client Sample ID: G6 
Prep Type: Total/NA 
Prep Batch: 122581 

%Rec. 

%Rec Limits 

1.08 pCi/g 117 29-128 

Client Sample ID: G1 
Prep Type: Total/NA 
Prep Batch: 122581 

RL 

5.00 

MDC Unit 

1.08 pCi/g 

RER 

RER Limit 

0.04 T 

Client Sample ID: Method Blank 
Prep Type: Total/NA 
Prep Batch: 123906 

MDC Unit Prepared Analyzed 

1.58 pCi/g 05/27/14 09:23 05/27/14 19:55 1 

Client Sample ID: Lab Control Sample 
Prep Type: Total/NA 
Prep Batch: 123906 

RL 

5.00 

MDC Unit %Rec 

%Rec. 

Limits 

1.59 pCi/g 99 67.124 
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QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6650-1 
Project/Site: Beta Chem site, Lenexa, KS 

Method: C-01-1 - Carbon-14 (EERF C-01-1) (Continued) 

Lab Sample ID: 160-6650-18 MS 
Matrix: Solid 
Analysis Batch: 124118 

Analyte 

Sample Sample 

Result Qual 

Carbon-14 42.8 

Lab Sample ID: 160-6650-9 DU 
Matrix: Solid 
Analysis Batch: 124118 

Analyte 

Sample Sample 

Result Qual 

Carbon-14 71.2 

Spike 

Added 

84.4 

MS MS 

Result Qual 

115.8 

DU DU 

Result Qual 

66.74 

Total 

Uncert. 

(2CT+/-) 
13.1 

Total 

Uncert. 

(2o+/-) 

7.79 

RL 

5.00 

RL 

5.00 

MDC Unit 

1.55 pCi/g 

%Rec 

86 

MDC Unit 

1.58 pCi/g 

Client Sample ID: HS-8 
Prep Type: Total/NA 
Prep Batch: 123906 

%Rec. 

Limits 

29-128 

Client Sample ID: G9 
Prep Type: Total/NA 
Prep Batch: 123906 

RER 

RER Limit 

0.28 1 
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QC Association Summary 
Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

TestAmerica Job ID: 160-6650-1 
u 

Rad 

Prep Batch: 122581 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-6650-1 G1 Total/NA Solid LSC_Dist_Susp 

160-6650-1 DU G1 Total/NA Solid LSC_Dist_Susp 

160-6650-2 G2 Total/NA Solid LSC_Dist_Susp 

160-6650-3 G3 Total/NA Solid LSC_Dist_Susp 

160-6650-4 G4 Total/NA Solid LSC_Dist_Susp 

160-6650-5 G5 Total/NA Solid LSC_Dist_Susp 

160-6650-6 G6 Total/NA Solid LSC_Dist_Susp 

160-6650-6 MS G6 Total/NA Solid LSC_Dist_Susp 

160-6650-7 G7 Total/NA Solid LSC_Dist_Susp 

160-6650-8 G8 Total/NA Solid LSC_Dist_Susp 

LCS 160-122581/2-A Lab Control Sample Total/NA Solid LSC_Dist_Susp 

MB 160-122581/1-A Method Blank Total/NA Solid LSC_Dist_Susp 

Prep Batch: 123906 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-6650-9 G9 Total/NA Solid LSC_Dist_Susp 

160-6650-9 DU G9 Total/NA Solid LSC_Dist_Susp 

160-6650-10 G10 Total/NA Solid LSC_Dist_Susp 

160-6650-11 HS-1 Total/NA Solid LSC_Dist_Susp 

160-6650-12 HS-2 Total/NA Solid LSC_Dist_Susp 

160-6650-13 HS-3 Total/NA Solid LSC_Dist_Susp 

160-6650-14 HS-4 Total/NA Solid LSC_Dist_Susp 

160-6650-15 HS-5 Total/NA Solid LSC_Dist_Susp 

160-6650-16 HS-6 Total/NA Solid LSC_Dist_Susp 

160-6650-17 HS-7 Total/NA Solid LSC_Dist_Susp 

160-6650-18 HS-8 Total/NA Solid LSC_Dist_Susp 

160-6650-18 MS HS-8 Total/NA Solid LSC_Dist_Susp 

LCS 160-123906/2-A Lab Control Sample Total/NA Solid LSC_Dist_Susp 

MB 160-123906/1-A Method Blank Total/NA Solid LSC_Dist_Susp 

4' 

in 

¥ 
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Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

Case Narrative 
TestAmerica Job ID: 160-6999-1 

Job ID: 160-6999-1 

Laboratory: TestAmerica St. Louis 

Narrative 

CASE NARRATIVE 

Client: Tetra Tech EM Inc. 

Project: Beta Chem site, Lenexa, KS 

Report Number: 160-6999-1 

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed. In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below. Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method. In some cases, due to interference or analytes present at high concentrations, samples were diluted. For diluted samples, 
the reporting limits are adjusted relative to the dilution required. 

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein. All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods. TestAmerica's operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below. 

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available. Any exceptions 
to NELAP requirements are noted in this report. Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory. 

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below. 

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header. All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client." 

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT 
The samples were received on 6/9/2014 9:15 AM; the samples arrived in good condition, properly preserved and, where required, on ice. 
The temperature of the cooler at receipt was 21.1° C. 

CARBON-14 BY LSC 
Samples BG-1 (160-6999-1), BG-2 (160-6999-2), BG-3 (160-6999-3), BG^» (160-6999-4) and BG-5 (160-6999-5) were analyzed for 
Carbon-14 by LSC in accordance with EERF C-01. The samples were prepared on 06/17/2014 and analyzed on 06/18/2014. 

The carbon 14 soil samples are non-homogeneous. They ran "as received" and were not dried and ground. Sample contain small rocks, 
roots, and some samples are mud: BG-1 (160-6999-1), BG-2 (160-6999-2), BG-3 (160-6999-3), BG-4 (160-6999-4), BG-5 (160-6999-5). 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 
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Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

Case Narrative D 
TestAmerica Job ID: 160-6999-1 

Job ID: 160-6999-1 (Continued) 

Laboratory: TestAmerica St. Louis (Continued) & 

' © •  
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E3 
CHAIN-OF-CUSTODY RECORD 

TETRATECH EM INC. Date: 1,-L-ilI 
8090-Flint-Str-eet Page: ^ of j_ 

-tene^&rKefis-crs-6&2*1-4 Project No: . T; 
(01-3)»994-£600 Shipment Method: ^/fv 

Number of Coolers Shipped: / 

Project Name: 
Chenst 

Jb Analyses (Preservative Turn-around Time 
Requested: 

12 
C 

Project Name: 
Chenst V 

S v 
CS. 
«*) 
« "  
s 

!*• 

J c 3 
C 
c 

R M
at

rix
 T

yp
e 

Turn-around Time 
Requested: 

12 
C 

Project Manager: 
V 
S v 
CS. 
«*) 
« "  
s 

!*• 

J c 3 
C 
c 

R M
at

rix
 T

yp
e 

Turn-around Time 
Requested: 

12 
C 

Sample^^T^g' 
(Signature) 3s^_ 

V 
S v 
CS. 
«*) 
« "  
s 

!*• 

J c 3 
C 
c 

R M
at

rix
 T

yp
e 

S 
0 
1 Laboratory Comments: Sample Number: Date: Time: I 

V 

J c 3 
C 
c 

R M
at

rix
 T

yp
e 

S 
0 
1 Laboratory Comments: 

86- /  g-3a-m tzcs  * 5 /• 

66-Z I !%n X 5 / 

£6-3  lit1! j( 5 / 
£ 6 - 4  mi X 1 

B6-5  •]/ IZZO X 5 1 

k 

X" 

99 Cha n of Cu stodv 

, 

160-69 99 Cha n of Cu stodv 

X 

160-69 99 Cha n of Cu stodv 

i 

160-69 99 Cha n of Cu stodv 4 i 

^ = 
Is 

Matrix: S = Soil M = Sediment W = Water A = Air 

Preservatives: 1 = Ice 2 = HCI 3 = H2S04 4 = NaOH 5 = HN03 

Relinquished (k 
(S/gntrtureJ 

ReceivedBv;. . 
(HsnatureiU^f^/ Cjc£Z4XA 

Date: 
&.9- /4  

Time: 
OQa< 

Relinquished By: ReceivecfBy: Date: Time: 
(S/gnofureJ (Signature) 
Relinquished By: Received By: Date: Time: 
CS/gnQture; (Signature) 

» 
White = Tetra Tech Yellow = Laboratory Pink = Return to Tetra Tech 
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Login Sample Receipt Checklist 

Client: Tetra Tech EM Inc. Job Number: 160-6999-1 

Login Number: 6999 List Source: TestAmerica St. Louis 
List Number: 1 
Creator: Clarke, Jill C 

Question Answer Comment 

Radioactivity wasn't checked or is </= background as measured by a survey True 
meter. 
The cooler's custody seal, if present, is intact. N/A 

Sample custody seals, if present, are intact. N/A 

The cooler or samples do not appear to have been compromised or True 
tampered with. 
Samples were received on ice. N/A 

Cooler Temperature is acceptable. True 

Cooler Temperature is recorded. True 

COC is present. True 

COC is filled out in ink and legible. True 

COC is filled out with all pertinent information. True 

Is the Field Sampler's name present on COC? N/A 

There are no discrepancies between the containers received and the COC. True 

Samples are received within Holding Time. True 

Sample containers have legible labels. True 

Containers are not broken or leaking. True 

Sample collection date/times are provided. True 

Appropriate sample containers are used. True 

Sample bottles are completely filled. True 

Sample Preservation Verified. True 

There is sufficient vol. for all requested analyses, incl. any requested True 
MS/MSDs 

Containers requiring zero headspace have no headspace or bubble is N/A 
<6mm (1/4"). 
Multiphasic samples are not present. True 

Samples do not require splitting or compositing. True 

Residual Chlorine Checked. N/A 

TestAmerica St. Louis 
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Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

Definitions/Glossary 
TestAmerica Job ID: 160-6999-1 

Qualifiers 

Rad 

Qualifier Qualifier Description 

U Result is less than the sample detection limit. 

Glossary 

Abbreviation These commonly used abbreviations may or may not be present in this report. 

• Listed under the "D" column to designate that the result is reported on a dry weight basis 

%R Percent Recovery 

CFL Contains Free Liquid 

CNF Contains no Free Liquid 

DER Duplicate error ratio (normalized absolute difference) 

Dil Fac Dilution Factor 

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metats/anion analysis of the sample 

DLC Decision level concentration 

MDA Minimum detectable activity 

EDL Estimated Detection Limit 

MDC Minimum detectable concentration 

MDL Method Detection Limit 

ML Minimum Level (Dioxin) 

NC Not Calculated 

ND Not detected at the reporting limit (or MDL or EDL if shown) 

PQL Practical Quantitation Limit 

QC Quality Control 

RER Relative error ratio 

RL Reporting Limit or Requested Limit (Radiochemistry) 

RPD Relative Percent Difference, a measure of the relative difference between two points 

TEF Toxicity Equivalent Factor (Dioxin) 

TEQ Toxicity Equivalent Quotient (Dioxin) 
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Method Summary 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6999-1 
Project/Site: Beta Chem site, Lenexa, KS 

Method Method Description Protocol Laboratory 

C-01-1 Carbon-14 (EERF C-01-1) EERF TAL SL 

Protocol References: 

EERF = EERF 

Laboratory References: 

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566 
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Sample Summary 
Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

TestAmerica Job ID: 160-6999-1 

Lab Sample ID Client Sample ID Matrix Collected Received 

160-6999-1 BG-1 Solid 05/30/14 12:05 06/09/14 09:15 

160-6999-2 BG-2 Solid 05/30/14 12:11 06/09/14 09:15 

160-6999-3 BG-3 Solid 05/30/14 12:14 06/09/14 09:15 

160-6999-4 BG-4 Solid 05/30/14 12:17 06/09/14 09:15 

160-6999-5 BG-5 Solid 05/30/14 12:20 06/09/14 09:15 
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Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

Client Sample Results 
TestAmerica Job ID: 160-6999-1 

Client Sample ID: BG-1 Lab Sample ID: 160-6999-1 
Date Collected: 05/30/14 12:05 Matrix: Solid 
Date Received: 06/09/14 09:15 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2a+/-) 

Total 

Uncert. 

(2CT+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 0.510 U 0.804 0.806 5.00 1.36 pCi/g 06/17/14 19:02 06/18/14 07:01 1 

Client Sample ID: BG-2 
Date Collected: 05/30/14 12:11 
Date Received: 06/09/14 09:15 

Lab Sample ID: 160-6999-2 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2CT+/-) 

Total 

Uncert. 

(2O+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 0.254 U 0.832 0.832 5.00 1.44 pCi/g 06/17/14 19:02 06/18/14 07:25 1 

Client Sample ID: BG-3 
Date Collected: 05/30/14 12:14 

Date Received: 06/09/14 09:15 

Lab Sample ID: 160-6999-3 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2a+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 0.0362 U 0.721 0.721 5.00 1.27 pCi/g 06/17/14 19:02 06/18/14 07:49 1 

Client Sample ID: BG-4 
Date Collected: 05/30/14 12:17 
Date Received: 06/09/14 09:15 

Lab Sample ID: 160-6999-4 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2A+/-) 

Total 

Uncert. 

(2o+/-) RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 0.247 U 0.811 0.811 5.00 1.40 pCi/g 06/17/14 19:02 06/18/14 08:13 1 

Client Sample ID: BG-5 
Date Collected: 05/30/14 12:20 
Date Received: 06/09/14 09:15 

Lab Sample ID: 160-6999-5 
Matrix: Solid 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Analyte Result Qualifier 

Count 

Uncert. 

(2O+/-) 

Total 

Uncert. 

(2O+/-J RL MDC Unit Prepared Analyzed Dil Fac 

Carbon-14 0.432 U 0.818 0.819 5.00 1.38 pCi/g 06/17/14 19:02 06/18/14 08:37 1 

Page 10 of 12 

TestAmerica St. Louis 

6/24/2014 



QC Sample Results 
Client: Tetra Tech EM Inc. TestAmerica Job ID: 160-6999-1 
Project/Site: Beta Chem site, Lenexa, KS 

Method: C-01-1 - Carbon-14 (EERF C-01-1) 

Lab Sample ID: MB 160-127248/1-A 
Matrix: Solid 
Analysis Batch: 127418 

Count 

MB MB Uncert. 

Result Qualifier (2o+/-) Analyte 

Carbon-14 -0.2477 U 

Lab Sample ID: LCS 160-127248/2-A 
Matrix: Solid 
Analysis Batch: 127418 

Analyte 

Carbon-14 

0.791 

Total 

Uncert. 

(2a+/-) 
0.791 

Spike 

Added 

LCS LCS 

Result Qual 

5.00 

Total 

Uncert. 

(2o+/-) 

81.55 9.36 

Client Sample ID: Method Blank 
Prep Type: Total/NA 
Prep Batch: 127248 

MDC Unit Prepared Analyzed 

1.43 pCi/g 06/17/14 19:02 06/18/14 02:13 1 

Client Sample ID: Lab Control Sample 
Prep Type: Total/NA 
Prep Batch: 127248 

RL 

5.00 

MDC Unit 

1.37 pCi/g 

%Rec 

97 

%Rec. 

Limits 

67.124 
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Client: Tetra Tech EM Inc. 
Project/Site: Beta Chem site, Lenexa, KS 

QC Association Summary 
TestAmerica Job ID: 160-6999-1 

Rad 

Prep Batch: 127248 

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch 

160-6999-1 BG-1 Total/NA Solid LSC_Dist_Susp 

160-6999-2 BG-2 Total/NA Solid LSC_Dist_Susp 

160-6999-3 BG-3 Total/NA Solid LSC_Dist_Susp 

160-6999-4 BG-4 Total/NA Solid LSC_Dist_Susp 

160-6999-5 BG-5 Total/NA Solid LSC_Dist_Susp 

LCS 160-127248/2-A Lab Control Sample Total/NA Solid LSC_Dist_Susp 

MB 160-127248/1-A Method Blank Total/NA Solid LSC_Dist_Susp 
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KJJ KANSAS 
University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

Report of Analysis for Beta-Chem for C-14 

Two staff members handled all samples. 
All samples were handled with a new pair of gloves on fresh absorbent paper.. 
Duplicate samples were taken of all samples, but wipes. 
Solid and liquid sample aliquots were placed in 20 ml vials. Wipe samples were placed in 7 ml vials. 
Samples were counted in a calibrated Beckman 6500 Liquid Scintillation Counter - first for one minute and 
then dark adapted and counted for five minutes. Values are net cpm. (sample minus background) 

June 23, 2014 Chain of Custody Record (Beginning with Bulked CS) 

Samples: 2 liquid CS and FL, 19 solids received on June 23, 2014 at 13:45 
Samples Counted on June 24, 2014 

ND - no measurable radiolabel C-14 contamination 

Beckman LS6500 SN 7069785 
NIST Traceable Standards 

Notes: 

789 aluminum powder 
243 copper powder 
271 iron powder 
249 Barium rods 
1055 lithium aluminum hydride 

ND 
ND 
ND 
ND 
ND 

851 sodium borohydride 
182 sodium borohydride 
213 phosphorous pentasulfide 
783 palladium 
760 3,4,-dichloro-propiophenone 

ND 
ND 
ND 
ND 
ND 

250 lithium 
597 tin (powder) 
556 sodium methoxide 
570 lithium aluminum hydride 
248 calcium hydride 

ND 
ND 
ND 
ND 
ND 

258 sodium hydride 
736 sodium hydride 
110 sodium methoxide 
234 sodium sticks 

ND 
ND 
ND 
ND 

Bulked FL (alcohols, aromatic, amines) 
Bulked CS (halogenated hydrocarbons) 

3448 dpm/ml 1553 pCi/g 
682 dpm/ml 307 pCi/g 
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University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

Report of Analysis for Beta-Chem for C-14 
Beckman LS6500 SN 7069785 

NIST Traceable Standards 

June 23, 2014 Chain of Custody Record (Beginning with 25) 

Samples: 45 samples, solids - received June 24, 2014, at 1400 
Samples Counted on June 25, 2014 

807 sodium amide-WR, flammable, corrosive 
ND 226 phosphorous pentoxide-WR, corrosive 
ND 214 magnesium powder-flammable solid 
ND 504 chlorophenyl magnesium bromide-light sensitive, air sensitive, WR, flam 
ND 224 aluminum chloride-WR, corrosive 
190 207 lithium-corrosive, WR, flammable solid 

ND 844 lithium aluminum hydride-WR, flam solid, 
ND 1061 hexamethylene tetramine-flam solid 
ND 591 lithium aluminum chloride-WR, corrosive 
ND 25 sodium cyanoborohydride-WR, flam solid 
ND 217 magnesium-flam solid 
ND 274 zinc granules-flam solid 

ND 751 trimethyl borate-flam liquid, WR 
100 745 sodium ethoxide-flam solid, WR 
110 743 butyl lithium-WR, flam solid 
1000 731 butyl lithium-WR, flam solid 
300 658 methyl isothiocyanate-WR, flam liquid 
ND 477 sodium ethoxide-WR, flam 

ND 326 chlorosulfonic acid-WR, corrosive 
ND 242 barium rod-WR, flam, corrosive 
ND I 19 sec-butyl lithium-air reactive, WR, flam, corrosive 
ND 34 borane tetrahydrofuran-WR, flam 
120 18 methyl magnesium bromide-WR. flam 
140 17 methyl magnesium bromide-WR, flam 

378 1019 unk screened non-hazardous 3775 dpm/ml 1700 pCi/g 
90 1018 unk screened non-hazardous 905 dpm/ml 408 pCi/g 
1600 1017 unk screened non-hazardous 15,975 dpm/ml 7196 pCi/g 
MOO 905 unk screened non-hazardous 10,680 dpm/ml 4810 pCi/g 
720 903 unk screened non-hazardous 7160 dpm/ml 3225 pCi/g 
200 892 unk screened non-hazardous 2005 dpm/ml 903 pCi/g 
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University of Kansas 
fyj J VNJ^ ','c * 2330 Crowell Drive / 137 Kurata 
IVU KANSAS Lawrence, KS66047-3714 

(785) 864-2851 

ND 233 barium rod-WR, flam, corrosive 
ND 507 chloropropionyl chloride—flam, corrosive 
ND 169 barium rod-WR, flam, corrosive 
ND 494 pthaloyl dichloride-corrosive, toxic 
70 144 methyl magnesium bromide-WR, flam 
ND 493 pthaloyl dichloride-corrosive, toxic 

700 870 unk screened non-hazardous 6965 dpm/ml 3137 pCi/g 
ND 771 acetyl chloride-WR, flam liquid, corrosive 
90 1001 unk screened non-hazardous 950 dpm/ml 428 pCi/g 
ND 739 titanium (IV) chloride-WR, corrosive, flam 
700 887 unk screened non-hazardous 7075 dpm/ml 3186 pCi/g 
1500 999 unk screened non-hazardous 15,905 dpm/ml 7164 pCi/g 

ND 738 titanium (IV) chloride-WR, corrosive, flam 
I 10 765 acetyl chloride-WR, flam liquid, corrosive 
900 918 unk screened non-hazardous 9000 dpm/ml 4054 pCi/g 

Note: Lithium, Magnesium, etc., all lead to high (5o to 98%) luminescence. These dpm/ml 
values are listed to the left and are likely not real. The dpm/ml, etc to the right are real counts 
and show no luminescence in its measurement. 
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University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

Report of Analysis for Beta-Chem for C-14 
Beckman LS6500 SN 7069785 

NIST Traceable Standards 

June 25, 2014 Chain of Custody Record (Beginning witih 1029) 

Samples: I I liquid, 71 wipes received on June 25, 2014 
Samples counted on June 26 

Ident # 

1029 12768 dpm/ml 5752 pCi/g 
1036 41987 dpm/ml 18913 pCi/g 
1037 55913 dpm/ml 25186 pCi/g 
1049 1976 dpm/ml 890 pCi/g 
1052 1854 dpm/ml 8354 pCi/g 
1065 6245 dpm/ml 2813 pCi/g 

1069 81 dpm/ml 36 pCi/g 
7 299 dpm/ml 135 pCi/g 
46 4 dpm/ml 2 pCi/g 
IA 7671 dpm/ml 3456 pCi/g 
OA 8973 dpm/ml 4042 pCi/g 

Wipe Smears - 6/25 

Cont# dpm/IOOcm2 pCi/IOOcm2 

17 35 dpm/ 00cm2 16 pCi/100cm 
18 50 dpm/ 00cm2 23 pCi/100cm 
25 192 dpm/ 00cm2 87 pCi/100cm 
34 598 dpm/ 00cm2 269 pCi/100cm 
1 10 9056 dpm/ 00cm2 4079 pCi/IOOcm 

119 2687 dpm/ 00cm2 1210 pCi/100cm 
144 1971 dpm/ 00cm2 888 pCi/100cm 
169 226 dpm/ 00cm2 102 pCi/100cm 
182 465 dpm/ 00cm2 210 pCi/IOOcm 
207 251 dpm/ 00cm2 1 13 pCi/100cm 

213 1230 dpm/ 00cm2 554 pCi/100cm 
214 1357 dpm/ 00cm2 611 pCi/100cm 
217 680 dpm/ 00cm2 306 pCi/IOOcm 

I  r\  I  l l l l  I ' M V l U M i Y O f  

KJJ KANSAS 
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224 
226 

233 
234 
242 
243 
248 

249 
250 
258 
271 
274 

477 
493 
494 
504 
507 

533 
556 
570 
590 
591 

597 
658 
731 
736 
737 

743 
745 
751 
760 
765 

771 
783 
789 
807 
844 

KJJ KANSAS 

4437 dpm/ 00cm 
1265 dpm/ 00cm 

1578 dpm/ o
 

o
 

n 3
 

606 dpm/ 00cm 
575 dpm/ 00cm 
226 dpm/ 00cm 
1578 dpm/ 00cm 

916 dpm/ E
 u 

o
 

o
 

592 dpm/ 00cm 
442 dpm/ 00cm 
703 dpm/ 00cm 
1465 dpm/ 00cm 

275 dpm/ 00cm 
65 dpm/ 00cm 
214 dpm/ 00cm 
260 dpm/ 00cm 
176 dpm/ 00cm 

181 dpm/ 00cm 
762 dpm/ 00cm 
103 dpm/ 00cm 
4915 dpm/ 00cm 
1 5 3  dpm/ 00cm 

66 dpm/ 00cm 
1305 dpm/ 00cm 
938 dpm/ 00cm 
1 1 4 0  dpm/ 00cm 
2 1 1  dpm/ 00cm 

734 dpm/ 00cm 
387 dpm/ 00cm 
209 dpm/ 00cm 
295 dpm/ 00cm 
248 dpm/ E

 u 
o

 
o

 

1 5 8  dpm/ 00cm 
274 dpm/ 00cm 
464 dpm/ 00cm 
466 dpm/ 00cm 
359 dpm/ o

 
o

 
n 3

 

University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

1999 pCi/ 00cm 
570 pCi / 00cm 

71 1 pCi/ 00cm 
272 pCi/ 00cm 
259 pCi/ 00cm 
1 0 2  pCi/ 00cm 
71 1 pCi/ 00cm 

4 1 3  pCi / 00cm 
267 pCi / 00cm 
199 pCi / 00cm 
3 1 7  pCi / 00cm 
660 pCi / 00cm 

124 pCi/ 00cm 
29 pCi/ 00 cm 
96 pCi/ 00cm 
1 1 7  pCi/ 00cm 
79 pCi / 

E
 

u
 

o
 

o
 

82 pCi / 00cm 
343 pCi/ 00cm 
46 pCi / 00cm 
2214 pCi / 00cm 
69 pCi / 

E
 

u
 

o
 

o
 

30 pCi / 00cm 
588 pCi/ 00cm 
422 pCi/ 00cm 
5 1 4  pCi / 00cm 
95 pCi / 00cm 

3 3 1  pCi/ 00cm 
174 pCi/ 00cm 
94 pCi / 00cm 
1 3 3  pCi/ 00cm 
1 1 2  pCi / 

E
 

u 
o

 
o

 

71 pCi/ 00cm 
1 2 3  pCi / 00cm 
209 pCi/ 00cm 
2 1 0  pCi/ 

E
 

u 
o
 

o
 

1 6 2  pCi/ 00cm 
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8 5 1  
870 
887 
892 
903 
905 

9 1 8  
999 
1001 
1 0 1 7  
1018  

1 0 1 9  
1029 
1 0 3 6  
1037 
1049 

1052 
1055 
1061 
1065 
1069 

' *  / I  |  ! Ml:  ^NIVLHSI  \ \  Ol  
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1 3 3  dpm/ 00cm 
1065 dpm/ 00cm 
168 dpm/ 00cm 
202 dpm/ 00cm 
266 dpm/ 00cm 
80 dpm/ 00cm 

761 dpm/ 00cm 
95 dpm/ 00cm 
69 dpm/ 00cm 
69 dpm/ 00cm 
61 dpm/ 00cm 

46 dpm/ 00cm 
48 dpm/ 00cm 
34 dpm/ 00cm 
38 dpm/ 00cm 
53 dpm/ 00cm 

57 dpm/ 00cm 
6975 dpm/ 00cm 
149 dpm/ 00cm 
1 0 3  dpm/ 00cm 
65 dpm/ 00cm 

University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

60 pCi/IOOcm 
480 pCi/IOOcm 
76 pCi/IOOcm 
91 pCi/IOOcm 
120 pCi/IOOcm 
36 pCi/IOOcm 

342 pCi/IOOcm 
43 pCi/IOOcm 
31 pCi/IOOcm 
31 pCi/IOOcm 
27 pCi/IOOcm 

21 pCi/IOOcm 
22 pCi/IOOcm 
15 pCi/IOOcm 
17 pCi/IOOcm 
24 pCi/100cm 

26 pCi/IOOcm 
3 1 4 2  pCi/IOOcm 
67 pCi/IOOcm 
46 pCi/IOOcm 
29 pCi/IOOcm 



University of Kansas 
\S I I i\ K I c A c 2330 Crowe11 Drive / 137 Kurata 
J\IJ KANSAS Lawrence, KS 66047-3714 

(785) 864-2851 

Report of Analysis for Beta-Chem for C-14 
Beckman LS6500 SN 7069785 

NIST Traceable Standards 

June 26, 2014 Chain of Custody Record (Beginning with Bulked Solid) 

Samples: 34 solid, 17 wipes samples received on June 26, 2014 
Samples counted on June 27 

BSB 178 dpm/g 80 pCi/g 
173 -2 dpm/g <1 pCi/g 
209 9 dpm/g 4 pCi/g 
220 54 dpm/g 24 pCi/g 
221 52 dpm/g 23 pCi/g 
227 55 dpm/g 25 pCi/g 

236 57 dpm/g 25 pCi/g 
251 872 dpm/g 393 pCi/g 
254 0 dpm/g <1 pCi/g 
256 0 dpm/g <1 pCi/g 
296 1373 dpm/g 618 pCi/g 
512 0 dpm/g <1 pCi/g 

559 92 dpm/g 41 pCi/g 
566 4 dpm/g 2 pCi/g 
571 18 dpm/g 8 pCi/g 
572 7 dpm/g 3 pCi/g 
581 3 dpm/g 1 pCi/g 
594 0 dpm/g <1 pCi/g 

686 69 dpm/g 31 pCi/g 
797 29 dpm/g 13 pCi/g 
803 96 dpm/g 43 pCi/g 
832 0 dpm/g <1 pCi/g 
833 2 dpm/g 1 pCi/g 
834 86 dpm/g 38 pCi/g 

835 14 dpm/g 6 pCi/g 
836 8 dpm/g 4 pCi/g 
837 10 dpm/g 4 pCi/g 
838 6 dpm/g 3 pCi/g 
839 6 dpm/g 3 pCi/g 
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840 -1 dpm/g < 1 pCi/g 

847 40032 dpm/g 18032 pCi/g 
860 9420 dpm/g 4243 pCi/g 
880 1 12 dpm/g 51 pCi/g 
993 182 dpm/g 82 pCi/g 

Wipes 

Cont # 

7 3006 dpm/ 00cm2 1354 pCi/IOOcm2 

46 94 dpm/ 00cm2 42 pCi/IOOcm2 

173 446 dpm/ 00cm2 201 pCi/IOOcm2 

209 458 dpm/ 00cm2 206 pCi/IOOcm2 

221 201 dpm/ 00cm2 91 pCi/IOOcm2 

227 1002 dpm/ 00cm2 451 pCi/IOOcm2 

236 356 dpm/ 00cm2 160 pCi /100cm2 

254 1005 dpm/ 00cm2 452 pCi/IOOcm2 

256 882 dpm/ 00cm2 397 pCi/100cm2 

296 4638 dpm/ 00cm2 2089 pCi/IOOcm2 

512 462 dpm/ 00cm2 208 pCi/IOOcm2 

559 272 dpm/ 00cm2 122 pCi/100cm2 

572 1395 dpm/ 00cm2 628 pCi/IOOcm2 

581 567 dpm/ 00cm2 255 pCi/IOOcm2 

594 1530 dpm/ 00cm2 689 pCi/IOOcm2 

797 1269 dpm/ 00cm2 572 pCi/IOOcm2 

833 190 dpm/ 00cm2 86 pCi/IOOcm2 



University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

Report of Analysis for Beta-Chem for C-14 
Beckman LS6500 SN 7069785 

NIST Traceable Standards 

l/f § nn. uNivmsi ivol* 

J\JJ KANSAS 

June 26, 2014 Chain of Custody Record (Beginning with 333) 

Samples: 12 liquid, 11 wipes samples received on June 27, 2014 
Samples counted on June 28 

Samples 406, 411, and 425 were not counted. Very reactive red. 

333 65525 dpm/ml 29516 pCi/g 
424 289346 dpm/ ml 130336 pCi/g 
439 536684 dpm/ml 241750 pCi/g 
440 1500336 dpm/ml 675827 pCi/g 
444 no count 
450 91 dpm/ml 42 pCi/g 

461 21 1 18 dpm/ml 9512 pCi/g 
469 858093 dpm/ml 386528 pCi/g 
UNC 2534242 dpm/ml 1141550 pCi/g 

Wipe Samples-6/26/2014 
(333 with UNC and 333) 
(wipe 424 was not found) 

Ident # dpm/100cm2 pCi/IOOcm2 

333 46,764 dpm/100cm2 21,065 pCi/IOOcm 
406 32,486 dpm/100cm2 14,633 pCi/IOOcm 
41 1 36,739 dpm/100cm2 16,549 pCi/IOOcm 

425 48,717 dpm/100cm2 21,944 pCi/IOOcm 
439 369,903 dpm/100cm2 166,623 pCi/IOOcm 
440 105,532 dpm/100cm2 47,537 pCi/IOOcm 
444 206,629 dpm/100cm2 93,076 pCi/IOOcm 
458 8,760 dpm/100cm2 3,946 pCi/IOOcm 
469 108,024 dpm/100cm2 48,659 pCi/IOOcm 

424 missing wipe 
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Report of Analysis for Beta-Chem for C-14 
Beckman LS6500 SN 7069785 

NIST Traceable Standards 
June 27, 2014 Chain of Custody Record Beginning with 27 

Samples received June 30, 2014 
I I solid 
27 liquid 
20 wipes 

27 
79 
142 
228 
235 
241 
259 
480 
404 
489 
491 
509 
515 
538 
547 
553 
627 
633 
670 
697 
707 
720 
749 
752 

Wipes -

27 805 dpm/IOOcm2 

79 124 dpm/IOOcm2 
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142 
228 
235 
241 
259 
480 
484 
489 
491 
509 
5 1 5  
538 
547 
752 
24 
1 4 1  
5 1 7  
1060 
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473 dpm/ 00cm 
1 3 7 1  dpm/ 00cm 
256 dpm/ E

 
u
 

o
 

o
 

763 dpm/ 00cm 
302 dpm/ 00cm 
261 dpm/ 00cm 
683 dpm/ 00cm 
437 dpm/ 00cm 
146 dpm/ 00cm 
236 dpm/ 00cm 
2 1 2  dpm/ 00cm 
86 dpm/ 00cm 
495 dpm/ 00cm 
1944 dpm/ 00cm 
49 dpm/ 00cm 
2 1 9  dpm/ 00cm 
1 8 1 8  dpm/ 00cm 
142 dpm/ E

 
u
 

o
 

o
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Report of Analysis for Beta-Chem for C-14 
Beckman LS6500 SN 7069785 

NIST Traceable Standards 

July 2, 2014 Chain of Custody Record Beginning with 43 

Samples received July 2, 2014 
I 12 solid (s) 
71 liquid (I) 
72 wipes 

43 1 21 dpm/ml 9 pCi/ml 
50 1 43 dpm/ml 19 pCi/ml 
147 1 55 dpm/ml 25 pCi/ml 
210 1 48 dpm/ml 22 pCi/ml 
222 1 5 dpm/ml 2 pCi/ml 
223 1 12 dpm/ml 5 pCi/ml 

225 s 198 dpm/g 89 pCi/g 
255 s 6 dpm/g 3 pCi/g 
263 s 7 dpm/g 3 pCi/g 
267 s 3 dpm/g 2 pCi/g 
275 s 43 dpm/g 19 pCi/g 
304 s < bkg ND pCi/g 

318 1 2 dpm/ml 1 pCi/ml 
376 1 3 dpm/ml 2 pCi/ml 
387 1 122 dpm/ml 55 pCi/ml 
409 1 2040 dpm/ml 919 pCi/ml 
413 1 c bkg 
415 1 17111 dpm/ml 7707 pCi/ml 

455 1 <bkg dpm/ml pCi/ml 
436 s 33498 dpm/g 15089 pCi/g 
453 1 7251 dpm/ml pCi/ml 
460 1 
467 s 213 dpm/g 96 pCi/g 
473 s 6 dpm/g 3 pCi/g 

482 s 20 dpm/g 9 pCi/g 
488 s 14 dpm/g 6 pCi/g 

lum 

air reactive/only 50 ul of sample - no count 
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499 
174 
407 
414 

508 
511 
513 
523 
525 

527 
534 
537 
546 
563 
602 

603 
621 
640 
643 
652 
660 

277 
713 
725 
733 
734 
743 

741 
746 
748 

756 
764 
772 

775 
776 
777 

778 

f l i t! flMVi.R.sUY OF KJU KANSAS 
University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

s < bkg dpm/g pCi/g 
s 
c 

5 dpm/g 2 pCi/g 
J 

1 reactive, sludge Not valid analysis 

s 3 dpm/g 2 pCi/g 
1 892 dpm/ml 402 pCi/ml 
s 3 dpm/g 2 pCi/g 
s 2 dpm/g 1 pCi/g 
s 8 dpm/g 4 pCi/g 

reactive not counted 

s 10 dpm/g 5 pCi/g 
s 6 dpm/g 3 pCi/g 
1 1233 dpm/ml 555 pCi/ml 
s 7 dpm/g 4 pCi/g 
s 3 dpm/g 2 pCi/g 
s 7 dpm/g 3 pCi/g 

s 2 dpm/g 1 pCi/g 
s 5 dpm/g 2 pCi/g 
1 . 415 dpm/ml 187 pCi/ml 
s < bkg dpm/g 
s 4 dpm/g 2 pCi/g 
s 12 dpm/g 6 pCi/g 

s 9 dpm/g 4 pCi/g 
s 167 dpm/g 75 pCi/g 
1 4589 dpm/ml 2067 pCi/ml 
s 13 dpm/g 6 pCi/g 
s 5 dpm/g 2 pCi/g 
s 6 dpm/g 3 pCi/g 

s 3 dpm/g 1 pCi/g 
s 6 dpm/g 3 pCi/g 
s 11 dpm/g 5 pCi/g 

s 61 dpm/g 27 pCi/g lum/2 
s 7 dpm/g 3 pCi/g 
s <bkg dpm/g 

s 7 dpm/g 3 pCi/g 
1 3154 dpm/ml 1421 pCi/ml 
s 2 dpm/g 1 pCi/g 

s 2 dpm/g 1 pCi/g 
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782 
787 

793 
495 
801 
802 
815 
818 

980 
1070 

LB 
CS-2 
80 
137 
218 
232 
307 
361 
386 
478 
479 
481 
485 
490 
495 
498 
521 
532 
552 
561 
575 
578 
587 
595 

612  
644 
645 
648 

649 

l / I  I  i ' N l ' . - l . l l M I Y U i  KJU KANSAS 

s 5 dpm/g 2 
s 12 dpm/g 6 

University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

pCi/g 
pCi/g 

s 3 dpm/g 1 pCi/g 
s 4 dpm/g 2 pCi/g 
s 10 dpm/g 4 pCi/g 
s 3 dpm/g 1 pCi/g 
s 2 dpm/g 1 pCi/g 
1 ND lum 

1 ND lum 
1 ND lum 

1 8276 dpm/ml 3728 pCi/ml 
1 3586 dpm/ml 1615 pCi/ml 
1 8 dpm/ml 4 pCi/ml 
1 6 dpm/ml 3 pCi/ml 
s 14 dpm/g 6 pCi/g 
s <bkg dpm/g 
1 780 dpm/ml 351 pCi/ml 
1 7 dpm/ml 3 pCi/ml 
1 1 dpm/ml 1 pCi/ml 
1 20 dpm/ml 9 pCi/ml 
1 7 dpm/ml 3 pCi/ml 
s <bkg dpm/g 
1 1826 dpm/ml 822 pCi/ml 
s <bkg 
1 ND lum 
s 4 dpm/g 2 pCi/g 
1 4633 dpm/ml 2086 pCi/ml 
1 10 dpm/ml 4 pCi/ml 
s <bkg 
s 17 dpm/g 7 pCi/g 
s <bkg 
s <bkg 
s 6 dpm/g 3 pCi/g 
s 4 dpm/g 2 pCi/g 

s 16 dpm/g 7 pCi/g 
s 108 dpm/g 49 pCi/g 
s <bkg 
s 15 dpm/g 7 pCi/g 

18 dpm/ml 8 pCi/ml 
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University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

654 s <bkg dpm/g pCi/g 
661 s 24 dpm/g 1 1 pCi/g 
664 1 70 dpm/ml 31 pCi/ml 
677 s 12 dpm/g 5 pCi/g 
693 s 20 dpm/g 9 pCi/g 
696 1 138 dpm/ml 62 pCi/ml 
699 1 4 dpm/ml 2 pCi/ml 
709 1 82 dpm/ml 37 pCi/ml 
719 1 <bkg high quench - bkg cpm 
735 s <bkg high quench - bkg cpm 
744 1 <bkg high quench - bkg cpm 
730 1 121 dpm/ml 55 pCi/ml 
752 1 34 dpm/ml 15 pCi/ml 
758 1 3214 dpm/ml 1448 pCi/ml 
761 s 6 dpm/g 6 pCi/g 
767 1 178 dpm/ml 80 pCi/ml 
768 s <bkg pCi/g 
769 s 1 dpm/g 1 pCi/g 
781 s 59 dpm/g 26 pCi/g 
791 s 13 dpm/g 6 pCi/g 
796 1 ND high quench 
799 s <bkg pCi/g 
816 1 ND high quench 
828 s <bkg pCi/g 
829 1 ND lum 
830 1 48 21 pCi/ml 
984 1 <bkg 
1042 1 <bkg lum 

22 s <bkg 
38 I 3 dpm/ml I pCi/ml 
184 s 2 dpm/g I pCi/g 
240 s <bkg 
253 s 7 dpm/g 3 pCi/g 

260 s I dpm/g I pCi/g 
276 s 19 dpm/g 8 pCi/g 
37 I 3 dpm/ml I pCi/ml 
487 I ND high quench 
496 I ND high quench 

502 I 35 dpm/ml 16 pCi/ml 
516 s <bkg 
524 s 5 dpm/g 3 pCi/g 
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KANSAS 
University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

530 s 170 dpm/g 77 pCi/g 
562 s 4 dpm/g 2 pCi/g 

576 s 2 dpm/g 1 pCi/g 
600 s 6 dpm/g 3 pCi/g 
606 1 ND 
609 s 34 dpm/g 15 pCi/g 
637 s 15 dpm/g 7 pCi/g 

638 s 64 dpm/g 29 pCi/g 
687 s 84 dpm/g 38 pCi/g 
705 s 445 dpm/g 20 pCi/g 
750 1 773 dpm/ml 348 pCi/ml 
773 s 3 dpm/g 1 pCi/g 

invalid count / Isc no count 

800 s 14 dpm/g 6 pCi/g 
1057 s 10 dpm/g 5 pCi/g 
1058 s 6 dpm/g 3 pCi/g 
1062 s 3 dpm/g 1 pCi/g 
1066 s 9 dpm/g 4 pCi/g 

High Activity Samples - Separate Cooler 

929 s 
921 s 
922 s 
869 s 
903 s 

863 s 
883 s 
675 s 
927 s 
924 s 

389 I 
1054 
459 I 
393 I 
847 s 

639 I 
391 I 
109 I 
492 I 



University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

362 s 

780 I 
66 I 
940 I 

Wipe Samples - July 2, 2014, beginning with 22 on page 8 of I I 

22 27 dpm/ 00 cm2 12 pCi/100 cm2 

38 205 dpm/ 00 cm2 92 pCi/100 cm2 

43 1009 dpm/ 00 cm2 454 pCi/100 cm2 

50 665 dpm/ 00 cm2 30 pCi/100 cm2 

147 689 dpm/ 00 cm2 310 pCi/100 cm2 

174 1407 dpm/ 00 cm2 634 pCi/100 cm2 

184 281 dpm/ 00 cm2 127 pCi/100 cm2 

222 495 dpm/ 00 cm2 223 pCi/100 cm2 

223 518 dpm/ 00 cm2 233 pCi/100 cm2 

225 1266 dpm/ 00 cm2 570 pCi/100 cm2 

240 98 dpm/ 00 cm2 44 pCi/100 cm2 

253 1156 dpm/ 00 cm2 521 pCi/100 cm2 

255 1524 dpm/ 00 cm2 686 pCi/100 cm2 

260 230 dpm/ 00 cm2 103 pCi/100 cm2 

263 406 dpm/ 00 cm2 183 pCi/100 cm2 

267 600 dpm/ 00 cm2 270 pCi/100 cm2 

276 263 dpm/ 00 cm2 118 pCi/100 cm2 

304 951 dpm/ 00 cm2 428 pCi/100 cm2 

376 661 dpm/ 00 cm2 298 pCi/100 cm2 

318 973 dpm/ 00 cm2 438 pCi/100 cm2 

371 92 dpm/ 00 cm2 41 pCi/100 cm2 

387 815 dpm/ 00 cm2 367 pCi/100 cm2 

407 26126 dpm/ 00 cm2 11768 pCi/100 cm2 

415 24968 dpm/ 00 cm2 11247 pCi/100 cm2 

435 96316 dpm/ 00 cm2 43386 pCi/100 cm2 

453 42449 dpm/ 00 cm2 19121 pCi/100 cm2 

460 118804 dpm/100 cm2 53515 pCi/100 cm2 

473 695 dpm/ 00 cm2 313 pCi/100 cm2 

488 1882 dpm/ 00 cm2 850 pCi/100 cm2 

487 46 dpm/ 00 cm2 21 pCi/100 cm2 
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University of Kansas 
I /  ATIC A C 2330 CroweU Drive / 137 Kurata 
KANSAS Lawrence, KS66047-3714 

(785)864-2851 

488 477 dpm/ 00 cm2 215 pCi/100 cm2 

494 269 dpm/ 00 cm2 121 pCi/100 cm2 

499 615 dpm/ 00 cm2 277 pCi/100 cm2 

518 351 dpm/ 00 cm2 158 pCi/100 cm2 

511 368 dpm/ 00 cm2 166 pCi/100 cm2 

513 1194 dpm/ 00 cm2 538 pCi/100 cm2 

516 481 dpm/ 00 cm2 217 pCi/100 cm2 

523 404 dpm/ 00 cm2 182 pCi/100 cm2 

524 126 dpm/ 00 cm2 57 pCi/100 cm2 

525 1404 dpm/ 00 cm2 632 pCi/100 cm2 

527 1959 dpm/ 00 cm2 882 pCi/100 cm2 

530 780 dpm/ 00 cm2 352 pCi/100 cm2 

534 921 dpm/ 00 cm2 415 pCi/100 cm2 

537 297 dpm/ 00 cm2 133 pCi/100 cm2 

546 666 dpm/ 00 cm2 300 pCi/100 cm2 

562 251 dpm/ 00 cm2 113 pCi/100 cm2 

563 1596 dpm/ 00 cm2 717 pCi/100 cm2 

576 501 dpm/ 00 cm2 226 pCi/100 cm2 

733 729 dpm/ 00 cm2 328 pCi/100 cm2 

734 1870 dpm/ 00 cm2 842 pCi/100 cm2 

637 656 dpm/ 00 cm2 295 pCi/100 cm2 

740 1913 dpm/ 00 cm2 862 pCi/100 cm2 

741 8237 dpm/ 00 cm2 3710 pCi/100 cm2 

643 1086 dpm/ 00 cm2 489 pCi/100 cm2 

746 630 dpm/ 00 cm2 284 pCi/100 cm2 

748 376 dpm/ 00 cm2 169 pCi/100 cm2 

750 127 dpm/ 00 cm2 57 pCi/100 cm2 

756 4827 dpm/ 00 cm2 2174 pCi/100 cm2 

772 850 dpm/ 00 cm2 383 pCi/100 cm2 

773 301 dpm/ 00 cm2 136 pCi/100 cm2 

775 418 dpm/ 00 cm2 188 pCi/100 cm2 

777 2517 dpm/ 00 cm2 1133 pCi/100 cm2 

778 1506 dpm/ 00 cm2 673 pCi/100 cm2 

782 1330 dpm/ 00 cm2 599 pCi/100 cm2 

787 1119 dpm/ 00 cm2 504 pCi/100 cm2 

793 745 dpm/ 00 cm2 336 pCi/100 cm2 

795 1564 dpm/ 00 cm2 7045 pCi/100 cm2 



University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

801 1358 dpm/100 cm2 612 pCi/100 cm 
1057 88 dpm/100 cm2 40 pCi/100 cm 
1068 77 dpm/100 cm2 35 pCi/100 cm 

1067 11 1 dpm/100 cm2 50 pCi/100 cm 
1066 20 dpm/100 cm2 9 pCi/100 cm 
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University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

Report of Analysis for Beta-Chem for C-14 
Beckman LS6500 SN 7069785 

NIST Traceable Standards 

July 24, 2014 Chain of Custody Record Beginning with 167 

Samples received July 21, 2014 

Solid 135 , 
liquid 98 
wipes 196 

plus samples of I of 3 which are not marked I or s 

360 unknown (corrosive/oxidizer) 
1067 I-iodo-3-nitrobenzene (flammable solid) 
10 ammonium persulfate (oxidizer) 
52 acetic anhydride (water reactive) 
247 boron tribromide (air and water reactive) 
405 phosphorous oxychloride (water reactive) 
408 boron tribromide (air and water reactive) 
412 butyl lithium (water reactive) 
423 cyclopropyl magnesium (water reactive) 
441 borane-methyl sulfide complex (water reactive) 
443 sec-butyl lithium I.3M (water reactive) 
445 chlorosulfonic acid (oxidizer) 
449 Phosphorous oxychloride (water reactive) 
456 butyl lithium (water reactive) 
457 potassium tert-butoxide (water reactive) 
466 methyl lithium (water reactive) 
468 phosphorous tribromide (water reactive) 
368 unknown (flammable/oxidizer) 
557 sodium nitrate (oxidizer) 
593 platinium (IV) oxide (oxidizer) 
610 ammonium nitrate (oxidizer) 

|  /  J  I  I H I . U N I V I . f C s l i V U !  

KJU KANSAS 

Box I 

167 
170 

46 
24 

dpm/g 
dpm/g 

21 
I I 

pCi/g 
pCi/g 
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183 
188  
192 
197 

230 
270 
402 
430 
431 
432 

433 
434 
454 
472 
478 
503 

529 
543 
544 
551 
568 
569 

580 
628 
630 
632 
635 
636 

663 
666 
669 
694 
698 
701 

717 
718 
721 
762 
763 

|  f i l l ,  t i S i V I . K S f  i  V  

KANSAS 
University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

12 dpm/g 6 pCi/g 
42 dpm/g 19 pCi/g 
1 1 dpm/ml 5 pCi/ml (polymi 
36 dpm/ml 16 pCi/ml 

70 dpm/g 32 pCi/g 
<bkg dpm/g 
6019 dpm/ml 2711 pCi/ml 
107806 dpm/g 48561 pCi/g 
27 dpm/ml 12 pCi/ml 
15 dpm/ml 7 pCi/ml 

10840 dpm/g 4883 pCi/g 
39272 dpm/ml 17690 pCi/ml 
50 dpm/g 23 pCi/g 
<bkg dpm/g 
<bkg dpm/g 
21 dpm/g 9 pCi/g 

3 dpm/g 1 pCi/g 
130 dpm/ml 59 pCi/ml 
<bkg dpm/g 
<bkg dpm/g 
<bkg dpm/g 
<bkg dpm/g 

6 dpm/g 3 pCi/g 
1 12 dpm/g 51 pCi/g 
2 dpm/g 1 pCi/g 
332 dpm/g 150 pCi/g 
<bkg dpm/g 
4 dpm/g 2 pCi/g 

188 dpm/ml 85 pCi/ml 
12 dpm/g 5 pCi/g 
343 dpm/ml 155 pCi/ml 
341 dpm/ml 154 pCi/ml 
23 dpm/ml 10 pCi/ml 
13 dpm/ml 6 pCi/ml 

7 dpm/g 3 pCi/g 
1 159232 dpm/ml 522177 pCi/ml ? high 
1 dpm/g 1 pCi/g 
1 dpm/g 1 pCi/g 
<bkg dpm/g 

402 unknown (flammable oxidizer) 
(low quench and low lumex) 

433 diazald (self-reactive) 
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KANSAS 
University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

766 1 109 dpm/ml 49 pCi/ml 

808 1 12 dpm/ml 6 pCi/ml 
812 s 43 dpm/g 19 pCi/g 
852 s 15 dpm/g 7 pCi/g 
946 1 8 dpm/ml 4 pCi/ml 
975 1 <bkg dpm/ml 
988 1 841 dpm/ml 379 pCi/ml 

Page 3 of 11 

1063 s 38 dpm/g 17 pCi/g 
1081 1 8388 dpm/ml 3778 pCi/ml 
1085 s 116 dpm/g 52 pCi/g 
97 1 5123 dpm/ml 2308 pCi/ml 
159 s 3 dpm/g 2 pCi/g 
172 s 8 dpm/g 4 pCi/g 

175 s 4 dpm/g 2 pCi/g 
191 s 29 dpm/g 13 pCi/g 
194 s 34 dpm/g 15 pCi/g 
195 s <bkg dpm/g 
231 1 36 dpm/ml 16 pCi/ml 
257 s 28 dpm/g 13 pCi/g 

261 s 76 dpm/g 34 pCi/g 
269 s 92 dpm/g 41 pCi/g 
278 s <bkg dpm/g 
500 s 21 dpm/g 9 pCi/g 
505 1 22 dpm/ml 10 pCi/ml 
522 s <bkg dpm/g 

574 1 1 dpm/ml 1 pCi/ml 
667 s 4 dpm/g 2 pCi/g 

939 1 3001 dpm/ml 1352 pCi/ml 
947 1 <bkg dpm.ml 
951 1 <bkg dpm/ml 
956 1 2 dpm/ml 1 pCi/ml 

Page 4 of 11 

1020 1 40756 dpm/ml 18359 pCi/ml 
1021 1 572 dpm/ml 257 pCi/ml 

1085 potassium nitrate (oxidizer) 
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University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

1022 1 6938 dpm/ml 3125 pCi/ml 
1024 1 6348 dpm/ml 2860 pCi/ml 
1025 1 10696 dpm/ml 4818 pCi/ml 
1026 1 4851 dpm/ml 2185 pCi/ml 
1027 1 5846 dpm/ml 2633 pCi/ml 
1028 1 35084 dpm/ml 15804 pCi/ml 

1030 1 25075 dpm/ml 1 1295 pCi/ml 
1031 1 27268 dpm/ml 12283 pCi/ml 
1032 1 5670 dpm/ml 2554 pCi/ml 
1033 1 7010 dpm/ml 3158 pCi/ml 
1034 1 500 dpm/ml 226 pCi/ml 
1035 1 463 dpm/ml 209 pCi/ml 

1050 1 2898 dpm/ml 1305 pCi/ml 
1051 1 895 dpm/ml 403 pCi/ml 
1075 1 8 dpm/ml 4 pCi/ml 
1076 s 142 dpm/g 64 pCi/g 
1079 s 3 dpm/g 1 pCi/g 
1084 s 9 dpm/g 4 pCi/g 

1090 1 1452 dpm/ml 654 pCi/ml 

Page 5 of 1 1 — Box 3 

6 s 2 dpm/g 1 pCi/g 
11 s 15 dpm/g 7 pCi/g 
13 1 5 dpm/ml 2 pCi/ml 
85 1 5 dpm/ml 2 pCi/ml 
86 1 2 dpm/ml 1 pCi/ml 

87 1 4 dpm/ml 2 pCi/ml 
145 s 5 dpm/g 2 pCi/g 
158 s 7 dpm/g 3 pCi/g 
138 1 A cr

 
&

 

dpm/ml 
160 s 3 dpm/g 2 pCi/g 
166 s 7 dpm/g 3 pCi/g 

168 s 11 dpm/g 5 pCi/g 
171 s 13 dpm/g 6 pCi/g 
180 s 14 dpm/g 6 pCi/g 
181 s 28 dpm/g 13 pCi/g 
187 s 6 dpm/g 3 pCi/g 
189 s 141 dpm/g 64 pCi/g 
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KJJ KANSAS 
University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

190 s <bkg dpm/g 
193 s 11 dpm/g 5 pCi/g 
196 s <bkg dpm/g 
200 s 4 dpm/g 2 pCi/g 
201 s <bkg dpm/g 
203 s <bkg dpm/g 

205 s 60 dpm/g 28 pCi/g 

Page 6 of 1 1 

206 s 34 dpm/g 15 pCi/g 
216 s <bkg dpm/g 
219 s 7 dpm/g 3 pCi/g 
237 s 47 dpm/g 22 pCi/g 
238 s 6 dpm/g 3 pCi/g 

239 s <bkg dpm/g 
266 s 5 dpm/g 2 pCi/g 
272 s 132 dpm/g 60 pCi/g 
273 s 1 19 dpm/g 53 pCi/g 
281 s 137 dpm/g 62 pCi/g 
282 s 29 dpm/g 13 pCi/g 

360 1 362 163 pCi/ml 
483 1 146 dpm/ml 66 pCi/ml 
486 s 17 dpm/g 8 pCi/g 
497 s <bkg dpm/g 
519 1 75 dpm/ml 34 pCi/ml 
531 s 41 dpm/g 19 pCi/g 

542 s 523 dpm/g 236 pCi/g 
554 s <bkg dpm/g 
564 s 2 dpm/g 1 pCi/g 
567 s <bkg dpm/g 
577 s 6 dpm/g 3 pCi/g 
584 s 3 dpm/g 1 pCi/g 

589 s 26 dpm/g 12 pCi/g 

Page 7 of 1 1 

596 s 6 dpm/g 3 pCi/g 
651 s 105 dpm/g 48 pCi/g 
657 1 30 dpm/ml 14 pCi/ml 



University of Kansas 
I/J j j»' A °c 2330 CroweU Drive / 137 Kurata ISJU KANSAS Lawrence, KS66047-3714 

~ " (785)864-2851 

672 1 144 dpm/ml 65 pCi/ml 
681 s 66 dpm/g 30 pCi/g 

682 s 6 dpm/g 3 pCi/g 
683 s 5 dpm/g 2 pCi/g 
691 s 436 dpm/g 197 pCi/g 
711 s 5 dpm/g 2 pCi/g 
703 1 2363 dpm/ml 1064 pCi/ml 
708 s 4 dpm/g 2 pCi/g 

714 s 19 dpm/g 9 pCi/g 
722 s 90 dpm/g 41 pCi/g 
723 s 5 dpm/g 2 pCi/g 
843 s 5 dpm/g 2 pCi/g 
857 s 32 dpm/g 15 pCi/g 
885 s 5 dpm/g 2 pCi/g 

945 1 15198 dpm/ml 6846 pCi/ml 
952 1 <bkg dpm/ml 
958 1 4 dpm/ml 2 pCi/ml 
962 <bkg dpm/ml 
964 1 2 dpm/ml 1 pCi/ml 
966 1 8 dpm/ml 4 pCi/ml 

968 1 4 dpm/ml 1 pCi/ml 

Page 8 of I I 

972 I 3 dpm/ml I pCi/ml 
1098 I 3 dpm/ml I pCi/ml 
1039 I <bkg dpm/ml 

153 <bkg 

1040 I dpm/ml 
1041 I dpm/ml 
1043 s 
1059 s 
1064 s 
1067 s 
1068 s 
1071 s 
1072 s 
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2330 Crowell Drive / 137 Kurata 

KAN SAO Lawrence, KS 66047-3714 
(785) 864-2851 

1073 s 
1080 s 
1086 s 
1087 1 dpm/ml 
1088 1 dpm/ml 
1089 1 dpm/ml 

10 s 
14 1 dpm/ml 
52 1 dpm/ml 
64 1 dpm/ml 
67 1 dpm/ml 
165 s 

page 9 of 1 1 

960 1 dpm/ml 
961 1 dpm/ml 
973 1 dpm/ml 
1053 1 dpm/ml 

Box 4 

96 s 
185 s 
186 s 
199 s 
247 I 
311 s 
405 I 
408 I 
410 I 
412 s 
416 I 
417 I 
419 s 
423 I 
441 I 
442 s 
443 I 
445 I 
449 I 
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Page 10 of 11 

University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

452 s 
456 s 
451 I 
457 s 
463 s 
465 s 
466 s 
468 I 
540 I 
582 s 
590 s 
688 I 
755 s 
1000 I 
I 105 s 
I 107 s 
1010 I 
1117 s 
368 I 

I of 3 

4 
146 
148 
176 
2 1 2  

244 
246 
252 
557 
560 
574 
586 
592 
593 
604 
607 
610 
613 
614 
629 
646 



651 
659 
665 

692 
712 
724 
732 
792 
794 
805 
813 
820 
848 
855 
858 
861 
862 
868 
871 
873 
875 
881 
884 
896 
897 
898 
899 

909 
910 
932 
933 
941 
946 
967 
986 
997 
998 
1002 
1003 
1004 
1005 
1006 
1007 
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1008 
1009 
101 I 
1 0 1 2  

1013 
1014 
1015 
1 0 1 6  
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Wipe Samples - July 24, 2014, beginning with 6 pm I of 4 and M-l and 80 on I 
(five minute counts) 

6 81 dpm/ 00 cm2 37 pCi/100 cm 
85 3575 dpm/ 00 cm2 1610 pCi/100 cm 
86 613 dpm/ 00 cm2 276 pCi/100 cm 
87 725 dpm/ 00 cm2 326 pCi/100 cm 
97 1074 dpm/ 00 cm2 483 pCi/100 cm 
125 363 dpm/ 00 cm2 164 pCi/100 cm 
138 1031 dpm/ 00 cm2 464 pCi/100 cm 
145 4817 dpm/ 00 cm2 2170 pCi/100 cm 
146 681 dpm/ 00 cm2 306 pCi/100 cm 
148 320 dpm/ 00 cm2 144 pCi/100 cm 
053 790 dpm/ 00 cm2 356 pCi/100 cm 
058 475 dpm/ 00 cm2 214 pCi/100 cm 
159 269 dpm/ 00 cm2 121 pCi/100 cm 
160 109 dpm/ 00 cm2 49 pCi/100 cm 
166 80 dpm/ 00 cm2 36 pCi/100 cm 
168 934 dpm/ 00 cm2 421 pCi/100 cm 
170 6264 dpm/ 00 cm2 2822 pCi/100 cm 
172 318 dpm/ 00 cm2 143 pCi/100 cm 

180 543 dpm/ 00 cm2 245 pCi/100 cm 
181 280 dpm/ 00 cm2 126 pCi/100 cm 
187 1270 dpm/ 00 cm2 572 pCi/100 cm 
190 165 dpm/ 00 cm2 74 pCi/100 cm 
191 998 dpm/ 00 cm2 450 pCi/100 cm 
194 1023 dpm/ 00 cm2 461 pCi/100 cm 
195 106 dpm/ 00 cm2 48 pCi/100 cm 
196 1288 dpm/ 

r4 E u 
o
 

o
 580 pCi/100 cm 



197 
200 
201 
203 
205 
206 
212  
216  
219 
231 

237 
238 
239 
244 
246 
252 
257 
266 
269 
272 
278 
281 
282 
312 
360 
483 
486 
497 

500 
531 
542 
567 
607 
794 
805 
933 
939 
1053 
1059 
1064 
1068 
1071 
1072 

E MI. UNIVI.K.SI I V Oh 

KANSAS 
University of Kansas 
2330 Crowell Drive / 137 Kurata 
Lawrence, KS 66047-3714 
(785) 864-2851 

137 dpm/ 00 cm2 62 pCi/ 00 cm2 

333 dpm/ 00 cm2 150 pCi/ 00 cm2 

94 dpm/ 00 cm2 42 pCi / 00 cm2 

127 dpm/ 00 cm2 57 pCi/ 00 cm2 

588 dpm/ 00 cm2 265 pCi/ 00 cm2 

980 dpm/ 00 cm2 441 pCi / 00 cm2 

402 dpm/ 00 cm2 181 pCi/ 00 cm2 

1485 dpm/ 00 cm2 669 pCi / 00 cm2 

283 dpm/ 00 cm2 127 pCi/ 00 cm2 

191 dpm/ 00 cm2 86 pCi/ 00 cm2 

780 dpm/ 00 cm2 351 pCi/ 00 cm2 

665 dpm/ 00 cm2 300 pCi/ 00 cm2 

1333 dpm/ 00 cm2 600 pCi/ 00 cm2 

932 dpm/ 00 cm2 420 pCi / 00 cm2 

452 dpm/ 00 cm2 204 pCi/ 00 cm2 

1141 dpm/ 00 cm2 514 pCi / 00 cm2 

777 dpm/ 00 cm2 350 pCi / 00 cm2 

3381 dpm/ 00 cm2 1523 pCi / 00 cm2 

764 dpm/ 00 cm2 344 pCi / 00 cm2 

220 dpm/ 00 cm2 99 pCi/ 00 cm2 

89 dpm/ 00 cm2 40 pCi/ 00 cm2 

129 dpm/ 00 cm2 58 pCi/ 00 cm2 

1245 dpm/ 00 cm2 561 pCi/ 00 cm2 

1 17 dpm/ 00 cm2 53 pCi / 00 cm2 

2199 dpm/ 00 cm2 991 pCi / 00 cm2 

135 dpm/ 00 cm2 61 pCi/ 00 cm2 

516 dpm/ 00 cm2 232 pCi / 00 cm2 

700 dpm/ 00 cm2 315 pCi/ 00 cm2 

207 dpm/ 00 cm2 93 pCi/ 00 cm2 

588 dpm/ 00 cm2 265 pCi/ 00 cm2 

833 dpm/ 00 cm2 375 pCi/ 00 cm2 

141 dpm/ 00 cm2 64 pCi/ 00 cm2 

436 dpm/ 00 cm2 196 pCi/ 00 cm2 

615 dpm/ 00 cm2 277 pCi/ 00 cm2 

472 dpm/ 00 cm2 213 pCi / 00 cm2 

1730 dpm/ 00 cm2 779 pCi/ 00 cm2 

1349 dpm/ 00 cm2 695 pCi/ 00 cm2 

25,082 dpm/ 00 cm2 1 1,298 pCi / 00 cm2 

787 dpm/ 00 cm2 355 pCi / 00 cm2 

251 dpm/ 00 cm2 1 13 pCi / 00 cm2 

162 dpm/ 00 cm2 73 pCi/ 00 cm2 

345 dpm/ 00 cm2 155 pCi/ 00 cm2 

106 dpm/ 00 cm2 47 pCi / 00 cm2 
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1087 180 dpm/ 00 cm2 81 pCi/ 00 cm 
1088 174 dpm/ 00 cm2 78 pCi/ 00 cm 
Collidine 615 dpm/100 cm2 277 pCi/ 00 cm 

80 879 dpm/ 00 cm2 396 pCi/ 00 cm 
137 464 dpm/ 00 cm2 209 pCi / 00 cm 
218 201 dpm/ 00 cm2 91 pCi/ 00 cm 
232 661 dpm/ 00 cm2 297 pCi / 00 cm 
307 6758 dpm/ 00 cm2 3044 pCi / 00 cm 
361 3830 dpm/ 00 cm2 1725 pCi / 00 cm 
386 96 dpm/ 00 cm2 43 pCi / 00 cm 
475 224 dpm/ 00 cm2 101 pCi/ 00 cm 
479 940 dpm/ 00 cm2 423 pCi/ 00 cm 
481 327 dpm/ 00 cm2 147 pCi/ 00 cm 
485 171 dpm/ 00 cm2 77 pCi/ 00 cm 
490 350 dpm/ 00 cm2 158 pCi/ 00 cm 
495 213 dpm/ 00 cm2 96 pCi/ 00 cm 
498 475 dpm/ 00 cm2 214 pCi / 00 cm 
582 99 dpm/ 00 cm2 45 pCi / 00 cm 
521 211 dpm/ 00 cm2 95 pCi / 00 cm 
532 64 dpm/ 00 cm2 29 pCi/ 00 cm 
552 784 dpm/ 00 cm2 558 pCi/ 00 cm 

561 90 dpm/ 00 cm2 41 pCi / 00 cm 
578 153 dpm/ 00 cm2 69 pCi / 00 cm 
595 279 dpm/ 00 cm2 125 pCi/ 00 cm 
719 332 dpm/ 00 cm2 150 pCi/ 00 cm 
730 68 dpm/ 00 cm2 31 pCi / 00 cm 
735 156 dpm/ 00 cm2 70 pCi/ 00 cm 
744 57 dpm/ 00 cm2 26 pCi/ 00 cm 
758 271 dpm/ 00 cm2 122 pCi / 00 cm 
761 163 dpm/ 00 cm2 74 pCi / 00 cm 
781 404 dpm/ 00 cm2 182 pCi / 00 cm 
791 1264 dpm/ 00 cm2 569 pCi / 00 cm 
796 1 18 dpm/ 00 cm2 53 pCi/ 00 cm 
799 22 dpm/ 00 cm2 10 pCi/ 00 cm 
828 1 13 dpm/ 00 cm2 51 pCi/ 00 cm 
66 13055 dpm/ 00 cm2 5881 pCi/ 00 cm 
109 5348 dpm/ 00 cm2 2409 pCi / 00 cm 
362 4784 dpm/ 00 cm2 2155 pCi / 00 cm 
389 20116 dpm/ 00 cm2 9061 pCi/ 00 cm 

391 2763 dpm/ 00 cm2 1245 pCi / 00 cm 
398 4212 dpm/ 00 cm2 1897 pCi / 00 cm 
492 86766 dpm/ 00 cm2 39084 pCi/ 00 cm 
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495 18610 dpm/100 cm2 8383 pCi/100 cm2 

639 4106 dpm/100 cm 1850 pCi/100 cm2 

780 383324 dpm/100 cm 172668 pCi/100 cm2 

847 10306 dpm/100 cm 46423 pCi/100 cm2 

869 1980 dpm/100 cm2 892 pCi/100 cm2 

1054 3925 dpm/100 cm2 1768 pCi/100 cm2 

1 331 dpm/100 cm2 149 pCi/100 cm2 

10 438 dpm/100 cm2 197 pCi/100 cm2 

52 413 dpm/100 cm2 186 pCi/100 cm2 

64 552 dpm/100 cm2 249 pCi/100 cm2 

67 523 dpm/100 cm2 236 pCi/100 cm2 

96 183 dpm/100 cm2 83 pCi/100 cm2 

165 341 dpm/100 cm2 154 pCi/100 cm2 

167 277 dpm/100 cm2 125 pCi/100 cm2 

170 762 dpm/100 cm2 343 pCi/100 cm2 

183 399 dpm/100 cm2 179 pCi/100 cm2 

185 3548 dpm/100 cm2 1598 pCi/100 cm2 

186 3608 dpm/100 cm2 1625 pCi/100 cm2 

188 772 dpm/100 cm2 348 pCi/100 cm2 

192 188 dpm/100 cm2 85 pCi/100 cm2 

197 302 dpm/100 cm2 136 pCi/100 cm2 

199 861 dpm/100 cm2 388 pCi/100 cm2 

230 854 dpm/100 cm2 385 pCi/100 cm2 

270 314 dpm/100 cm2 141 pCi/100 cm2 

311 1082 dpm/100 cm2 487 pCi/100 cm2 

402 1096 dpm/100 cm2 494 pCi/100 cm2 

405 330300 dpm/100 cm2 148783 pCi/100 cm2 

408 9661 dpm/100 cm2 4352 pCi/100 cm2 

410 39138 dpm/100 cm 17630 pCi/IOOcm2 

412 33376 dpm/100 cm2 15034 pCi/IOOcm2 

416 46046 dpm/100 cm2 20741 pCi/100 cm2 

419 17803 dpm/100 cm2 8019 pCi/100 cm2 

423 4211 dpm/100 cm 1897 pCi/100 cm2 

429 26230 dpm/100 cm2 1 1815 pCi/100 cm2 

430 459629 dpm/100 cm2 202986 pCi/100 cm2 

441 77150 dpm/100 cm2 34752 pCi/100 cm2 

442 210690 dpm/100 cm2 94905 pCi/100 cm2 

449 192408 dpm/100 cm2 86670 pCi/IOOcm2 

451 153822 dpm/100 cm2 69289 pCi/100 cm2 

452 7268 dpm/100 cm 3274 pCi/100 cm2 

456 11669 dpm/100 cm 5256 pCi/100 cm2 

465 38197 dpm/100 cm2 17206 pCi/100 cm2 
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468 25936 dpm/ 00 cm2 11277 pCi/ 00 cm 
473 1059 dpm/ 00 cm2 477 pCi/ 00 cm 
478 493 dpm/ 00 cm2 222 pCi / 00 cm 
503 248 dpm/ 00 cm2 157 pCi/ 00 cm 
529 609 dpm/ 00 cm2 274 pCi/ 00 cm 
540 403 dpm/ 00 cm2 181 pCi/ 00 cm 
543 691 dpm/ 00 cm2 311 pCi/ 00 cm 
544 286 dpm/ 00 cm2 129 pCi/ 00 cm 
580 702 dpm/ 00 cm2 316 pCi/ 00 cm 

666 668 dpm/ 00 cm2 301 pCi/ 00 cm 
717 495 dpm/ 00 cm2 223 pCi / 00 cm 
755 1028 dpm/ 00 cm2 463 pCi / 00 cm 
762 1752 dpm/ 00 cm2 789 pCi / 00 cm 
813 197 dpm/ 00 cm2 89 pCi / 00 cm 
988 56509 dpm/ 00 cm2 25455 pCi / 00 cm 
1063 292 dpm/ 00 cm2 131 pCi / 00 cm 
1085 284 dpm/ 00 cm2 128 pCi / 00 cm 

198 180 dpm/100 cm2 81 pCi/100 cm not on chain of custody 

M-1 off base N 274 dpm/ 00 cm2 123 pCi/100 cm2 

M-2 off base E 190 dpm/ 00 cm2 86 pCi/100 cm2 

M-3 Bath Fl 102 dpm/ 00 cm2 46 pCi/100 cm2 

M-4 St Sec Fl 99 dpm/ 00 cm2 45 pCi/100 cm2 

M-5 St E CF 124 dpm/ 00 cm2 56 pCi/100 cm2 

M-6 St Ne F 154 dpm/ 00 cm2 69 pCi/100 cm2 

M-7 Ne stor W 227 dpm/ 00 cm2 102 pCi/100 cm2 

Ex Wall 144 dpm/ 00 cm2 65 pCi/100 cm2 

Roof 130 dpm/ 00 cm2 59 pCi/100 cm2 

W Stack 528 dpm/ 00 cm2 238 pCi/100 cm2 

E Stack 137 dpm/ 00 cm2 62 pCi/100 cm2 

W Stack 2 3859 dpm/ 00 cm2 174 pCi/100 cm2 

H-l 1 5674 dpm/ 00 cm2 2556 pCi/100 cm2 

H-16 42151 dpm/ 00 cm2 18987 pCi/100 cm2 

H-l 7 24084 dpm/ 00 cm2 10849 pCi/100 cm2 

H-l 9 12457 dpm/ 00 cm2 5611 pCi/100 cm2 

H-24 18006 dpm/ 00 cm2 8111 pCi/100 cm2 

Air Filters (Sample information - time, vol, bkg cpm, count written on collection bag) 
Count of filter recorded as dpm or pCi per volume of air. 

Date Time Vol bkg cpm count 
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ft3 a/0 a/0 

AM57I4 307 dpm / 138 pCi / May 7 7:39:55 953.0 0/45 3/78 
AM5I2I4 586 dpm / 264 pCi / May 12 8:30 806.9 0/37 7/114 0/96 
AM5I4I4 1161 dpm / 523 pCi / May 14 7:41.38 931.21 0/37 3/276 0/233 
AM5I6I4 764 dpm / 344 pCi / May 16 8:26 1 104.7 0/37 0/93 
AM522I4 9724 dpm / 4380 pCi / May 22 4:08:20 556.7 0/31 6/1176 
AM5I3I4 1095 dpm / 493 pCi / May 13 6:07:59 712.7 0/45 0/175 0/147 
AM630I4 251 dpm / 113 pCi / June 30 7:59:28 1061.1 0/33 4/57 
AM78I4 388 dpm / 175 pCi / July 8 8:06:44 1086.6 0/43 1/94 
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APPENDIX E 

DATA VALIDATION REPORT 



Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

Site: Beta Chem site 

Laboratory: Test America Laboratories, St. Louis, Missouri 

Data Reviewer: Jessica Vickers, Tetra Tech, Inc. (Tetra Tech) 

Review Date August 11, 2014 

Sample Delivery Group (SDG): 160-6650-1 

Sample Numbers: 
G l ,  G 2 ,  G 3 ,  G 4 ,  G 5 ,  G 6 ,  G 7 ,  G 8 ,  G 9 ,  G 1 0 ,  H S - 1 ,  H S - 2 ,  H S - 3 ,  H S - 4 ,  H S - 5 ,  H S - 6 ,  H S - 7 ,  a n d  H S - 8  

Matrix/Number of Samples: 18 Soil Samples 

The data were qualified according to the U.S. Environmental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Inorganic 
Superfund Data Review" (9240.1-51, January 2010) and Chapter 8 of "Multi-Agency Radiological 
Laboratory Analytical Procedures Manual (MARLAP, 402-B-04-001A, July 2004). In addition, the Tetra 
Tech document "Review of Data Packages from Subcontracted Laboratories" (February 2002) was used 
along with other criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with the project specific data 
package. 

I, Jessica A. Vickers, certify that all.data validation criteria outlined in the above referenced documents 
were assessed, and any qualifications made to the data were in accordance with those documents. 

August 11, 2014 

Certified by Jessica A. Vickers, Chemist Date 

103X9025140061 SDG 160-6650-1 



DATA VALIDATION QUALIFIERS 

U — The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit. 

J — The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ — The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample and may be biased high. 

J- — The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample and may be biased low. 

UJ — The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit, which is estimated. 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot 
be verified. 

103X9025140061 1 SDG 160-6650-1 



DATA ASSESSMENT 

Sample delivery group (SDG) 160-6650-1 included eighteen (18) environmental soil samples collected on 
May 9, 2014. The samples were analyzed for the radioactive isotope of carbon (carbon-14) using a liquid 
scintillation counter (Method C-01-1) following the Department of Energy's Environmental 
Measurements Laboratory (EML) Procedures Manual HASL-300. The following summarizes the data 
validation that was performed. 

RADIOLOGICAL ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

All samples were received by the laboratory and analyzed within the customary holding time of 6 months 
from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not used with radiological analyses. The laboratory duplicate and LCS results 
provided adequate data on precision and accuracy. No data were qualified. 

III. Blanks 

No measurable detections of carbon-14 were detected in the method blanks associated with this SDG. No 
data were qualified. 

IV. Laboratory Control Sample (LCS) 

Percent recoveries for the LCS analyses were within established control limits. No data were qualified. 

V. Comments 

The laboratory duplicate results were well within their quality control limits for relative error ratio (RER). 

VI. Overall Assessment of Data 

Overall data quality is acceptable, with no qualifications added. All data are usable as qualified for their 
intended purposes. 

103X9025140061 3 SDG 160-6650-1 



Tetra Tech, Inc. 
DATA VALIDATION REPORT 

LEVEL II 

Site: Beta Chem site 

Laboratory: Test America Laboratories, St. Louis, Missouri 

Data Reviewer: Jessica Vickers, Tetra Tech, Inc. (Tetra Tech) 

Review Date August 11, 2014 

Sample Delivery Group (SDG): 160-6999-1 

Sample Numbers: 
BG-1, BG-2, BG-3, BG^, and BG-5 

Matrix /Number of Samples: 5 Background Soil Samples 

The data were qualified according to the U.S. Enviromnental Protection Agency (EPA) Region 7 
documents entitled "Contract Laboratory Program National Functional Guidelines for Inorganic 
Superfund Data Review" (9240.1-51, January 2010) and Chapter 8 of "Multi-Agency Radiological 
Laboratory Analytical Procedures Manual (MARLAP, 402-B-04-001 A, July 2004). In addition, the Tetra 
Tech document "Review of Data Packages from Subcontracted Laboratories" (February 2002) was used 
along with other criteria specified in the applicable methods. 

The review was intended to identify problems and quality control (QC) deficiencies that were readily 
apparent from the summary data package. The following sections discuss any problems or deficiencies 
that were found, and data qualifications applied because of non-compliant QC. The data review was 
limited to the available field and laboratory QC information submitted with the project specific data 
package. 

I, Jessica A. Vickers, certify that all data validation criteria outlined in the above referenced documents 
were assessed, and any qualifications made to the data were in accordance with those documents. 

August 11, 2014 

Certified by Jessica A. Vickers, Chemist Date 

103X9025140061 1 SDG 160-6999-1 



DATA VALIDATION QUALIFIERS 

U — The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit. 

J — The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

J+ — The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample and may be biased high. 

J- — The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample and may be biased low. 

UJ — The analyte was analyzed for, but was not detected above the reported sample 
quantitation limit, which is estimated. 

R — The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot 
be verified. 

103X9025140061 2 SDG 160-6999-1 



DATA ASSESSMENT 

Sample delivery group (SDG) 160-6999-1 included five (5) environmental soil samples collected on May 
30, 2014. The samples were analyzed for the radioactive isotope of carbon (carbon-14) using liquid 
scintillation counter (Method C-01-1) following the Department of Energy's Environmental 
Measurements Laboratory (EML) Procedures Manual HASL-300. The following summarizes the data 
validation that was performed. 

RADIOLOGICAL ANALYSIS 

I. Holding Time and Chain of Custody (COC) Requirements 

All samples were received by the laboratory and analyzed within the customary holding time of 6 months 
from sample collection to analysis. No data were qualified. 

II. Matrix Spike/Matrix Spike Duplicate (MS/MSD) 

MS/MSD analyses are not used with radiological analyses. The laboratory duplicate and LCS results 
provided adequate data on precision and accuracy. No data were qualified. 

III. Blanks 

No measurable detections of carbon-14 were detected in the method blank associated with this SDG. No 
data were qualified. 

IV. Laboratory Control Sample (LCS) 

Percent recoveries for the LCS analyses were within established control limits. No data were qualified. 

V. Comments 

All background sample results were non-detect. 

VI. Overall Assessment of Data 

Overall data quality is acceptable, with no qualifications added. All data are usable as qualified for their 
intended purposes. 

103X9025140061 3 SDG 160-6999-1 




