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May 30, 1 9 9 6  

Fernald Environmental Management Project 
Letter No. C:EC:96-0076 

Mr. David A. Kee, Director 
Air & Radiation Division 
United States Environmental Protection Agency 
7 7  West Jackson Boulevard 
Chicago, IL 6 0 6 0 4 - 3 5 9 0  

Dear Mr.  Kee: 

FERNALD ENVIRONMENTAL MANAGEMENT PROJECT - 1995 STACK TEST REPORTS - 
LAUNDRY CONTAMINATED CLOTHING DRYERS AND THE EAST OLIVER FILTER NASH 
VACUUM PUMP 

Enclosed are the 1 9 9 5  stack test reports for the periodic confirmatory testing of the Laundry 
Contaminated Clothing Dryers and the East Oliver Filter Nash Vacuum Pump. Submission of 
these reports t o  your office is pursuant t o  Clean Air Act ,  paragraph D of the 1 9 8 6  Federal 
Facilities Compliance Agreement. The stack test results confirm the estimated low levels of 
emissions as required by 40 CFR 61.93(b)(4)( i ) ,  and also verify that the sources are being 
operated in compliance with their respective permits. 

If you have any questions regarding these stack tests, please call Tim Miller of m y  staff a t  
(51 3 )  648-41 9 8 .  

Terence D. Hagen 
Director 
Environmental Compliance 

TDH:TEM:mhv 
Enclosures 

C: Without Enclosures 

S. M. Beckman, FERMCO 
K. 0. Klee, FERMCO 
T. E. Miller, FERMCO 
E. P. Skintik, DOE-FN 

With Enclosures 

AR Coordinator , 4 sq 8 
AW&P Files 
File Record Storage Copy 108.14 
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Compound 

Total Particulate 

- 
Executive Summary 

~~ 

Emission Rate 
(lbhr)" 

5.00E-03 

Hayden Environmental Group, Inc. was retained by Fernald Environmental Restoration 
Management Corporation to determine the particulate, radionuclide, and total uranium 
emission rates of the East Oliver Filter Nash Vacuum Pump exhaust at their Ross, Ohio 
facility. The evaluation was performed to demonstrate compliance with Ohio Environmentd 
Protection Agency regulations restricting emissions from stationary sources. Emission 
samples were collected and analyzed using USEPA Reference Methods for stationary source 
sampling. The tests were conducted on May 10, 1995. The results of the tests are 
summarized below: 

Compound 

Summary of East Oliver Filter Nash Vacuum Pump Emissions 

Emission Rate 
P ci/hr)b 

Gross Beta /I 

II Total Uranium I 4.48E-04 II 

ll 271 with 
100 std. dev. 

Gross Alpha II 570 with 
106 std. dev. II 

pounds per hour 
picocuries per hour 
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1.0 Introduction 

Hayden Environmental Group, Inc. was retained by Fernald Environmental Restoration 
Management Corporation (FERMCO) to perform a compliance particulate, radionuclide, 
and total uranium emissions evaluation on the East Oliver Filter Nash Vacuum Pump 
exhaust at their Ross, Ohio facility. The evaluation was performed on May 10, 1995. A 
single test run was conducted using USEPA Reference Methods 1, 2, 3, 4, 5, and 114. Mr. 
Tim Miller of FERMCO coordinated the test schedule with plant operations. The emission 
tests were performed by the Hayden test team of Mr. Bruce Sarven and Mr. Bert Forsyth. 
The emission samples were analyzed by DataChem Laboratories located in Salt Lake City, 
Utah. 

2.0 Process Description 

The East Oliver Filter is used to filter sump liquor or sump water. The soap liquor and slop 
water feeds are neutralized with lime then passed through the Oliver Filter at a rate of 2,000 
gallons per hour. The Oliver filter is a rotary vacuum filter precoated with dicalite 
(diatomaceous earth). 

The Nash vacuum pump produces the vacuum that moves the feed liquor or water through 
the Oliver filter. The vacuum pump is equipped with moisture separation systems which 
reduce the amount of water vapor discharged to the atmosphere. The discharged water 
vapor can contain radioactive (primarily uranium) compounds, lime, and other miscellaneous 
solids filtered from the liquor/slurry feed. 

3.0 Sampling Site Description 

The emissions from the East Oliver Filter are vented through a 10 inch diameter circular 
stack. Two sampling ports were located at 90" angles from each other. The sampling ports 
were located 84 inches or 8.4 stack diameters downstream from the last flow disturbance 
(elbow) and 37 inches or 3.7 stack diameters upstream from the next flow disturbance 
(elbow). A drawing of the sampling site is provided in Figure 3.1. 

1 
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4.0 Sampling and Analytical Procedures 

The sampling and analytical procedures conformed to the most recent revisions of USEPA 
Reference Methods for stationary sources. Specifically, USEPA Reference Methods 1, 2, 
3, 4, 5, and 114 were used. A brief description of each procedure is included below: 

4.1 

4.2 

4 3  

4.4 

4.5 

Measurement Sites (USEPA Method lA) 
The location of measurement sites and the number of traverse points were 
determined using USEPA Reference Method lA, "Sample and Velocity Traverses for 
Stationary Sources with Small Stacks or Ducts." 

Velocities and Volumetric Flow Rates (USEPA Method 2C) 
The stack gas velocity and volumetric flow rates were determined using USEPA 
Reference Method 2, "Determination of Stack Gas Velocity and Volumetric Flow 
Rate in Small Stack or Ducts (Standard Pitot Tube)." The stack gas velocity was 
measured on a Dwyer oil filled manometer using a calibrated S-type pitot tube. The 
stack gas temperature was measured with a calibrated type "IC' thermocouple and 
Omega digital temperature readout. 

Drv Molecular Weight (USEPA Method 3) 
The stack gas dry molecular weight was determined using USEPA Reference Method 
3, "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular 
Weight." Several grab samples were collected and analyzed during each test with 
Fyrite combustion gas analpers which directly measure concentrations of 0, and 
co,. 
Moisture (USEPA Method 4) 
The stack gas moisture content was determined using USEPA Reference Method 4, 
"Determination of Moisture Content in Stack Gases." The samples were collected 
in a series of chilled impingers. The moisture collected within the impingers was 
analyzed by gravimetric analysis. 

Particulate Matter (USEPA Method 5C) 
The particulate emissions were determined using USEPA Reference Method 5C, 
"Determination of Particulate Emissions from Stationary Sources with Small Stacks 
or Ducts." The samples were collected isokinetically from a single representative 
point through a heated glass lined probe, a heated (248"+/-25") tared glass fiber 
filter, and a series of cooled impingers (to condense the moisture). The nozzle, 
probe, and glassware before the filter was rinsed and brushed with acetone. The 
acetone rinse was placed in a tare-weighed beaker. The contents of the impingers 
were collected and all of the glassware behind the filter was rinsed with deionized 
water. The DI rinse was collected in a separate tare-weighed beaker. The acetone 
and DI water were both evaporated at temperatures below their boiling points. The 
filter and acetone residue were analyzed by gravimetric analysis to determine the 
filterable particulate mass collected. The DI water residue was analyzed by 
gravimetric analysis to determine the condensible particulate mass collected. The 
total particulate was obtained by adding the filterable and condensible particulate 
emission rates. A drawing of the particulate sampling train is provided in Figure 4.1. 

3 ,  
v 



4.6 Radionuclide and Total Uranium (USEPA M-114) 
The Radionuclide and total uranium emissions were determined using USEPA 
Reference Method 114, "Test Methods for Measuring Radionuclide Emissions from 
Stationary Sources." The radionuclide analysis was performed on the total 
particulate. The uranium was dissolved, oxidized to the hexavalent state, and 
extracted using a suitable solvent. The samples were analyzed for total uranium by 
colorimetry (Method A-5) and laser phosphoremetry. The total gross alpha activity 
was determined using an alpha counter (Method Ad). The total gross beta activity 
was determined using a beta counter (Method B-4). The total gamma isotopic 
activity was determined using a high resolution gamma detector (Method G-1). 

The Hayden Environmental Group Inc. Air Sampling Quality Assurance Program includes 
procedures for equipment calibration that follow USEPA and manufacturers guidelines, use 
of and strict adherence to standard published procedures, and traceability protocols for the 
recording and calculation of data. 

4 
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5.0 Test Results 

Table 5.1 summarizes the East Oliver Filter Nash Vacuum Pump exhaust stack gas 
conditions. The stack gas velocity averaged 12.8 feet per second ( f p s ) .  The volumetric flow 
rate averaged 418 actual cubic feet per minute (acfm) or 351 dry standard cubic feet per 
minute (dscfm) at 124°F. The stack gas concentration of oxygen and carbon dioxide were 
21.0% and O.O%, respectively. 

Table 5.2 summarizes the East Oliver Filter Nash Vacuum Pump exhaust particulate 
emissions. The average stack gas filterable particulate concentration was 7.87E-04 grains per 
dry standard cubic feet (gr/dscf) or 1.12E-07 pounds per dry standard cubic foot (lb/dscf). 
The filterable particulate emission rate averaged 2.37E-03 pounds per hour (lb/hr). The 
average stack gas condensible particulate concentration was 8.72E-04 gr/dscf or 1.25E-07 
lb/dscf. The condensible particulate emission rate averaged 2.63E-03 lb/hr. The average 
total particulate emission rate was 5.00E-03 lb/hr. 

Table 5.3 summarizes the East Oliver Filter Nash Vacuum Pump exhaust total uranium 
emissions. The average stack gas uranium concentration was 3.40E-01 mil l igrams per cubic 
meter (mg/m3) or 2.12E-08 lb/dscf. The uranium emission rate averaged 4.48E-04 Ib/hr. 

Table 5.4 summarizes the East Oliver Filter Nash Vacuum Pump exhaust gross alpha 
radionuclide emissions. The average stack gas gross alpha concentration was 2.70E-02 
picocuries per dry standard cubic foot (pci/dscf) with a standard deviation of 5.02E-03 
pcvdscf. The gross alpha emission rate averaged 570 picocurries per hour (pci/hr) with a 
standard deviation of 106 pci/hr. 

Table 5.5 summarizes the East Oliver Filter Nash Vacuum Pump exhaust gross beta 
radionuclide emissions. The average stack gas gross beta concentration was 1.29E-02 
pcildscf with a standard.deviation of 4.76E-03 pci/dscf. The gross beta emission rate 
averaged 271 pci/hr with a standard deviation of 100 pci/hr. 
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~ 6.0 Discussion and Interpretation 

One of the sampling ports was not accessible during the test. The sampling port was sealed 
shut and could not be opened. Therefore the air flow measurements were performed on 
only one sampling port. 

The filtration system shut down before a post-test air flow measurement could be performed. 
Both a pre-test and a post-test air flow are required to be performed and averaged together 
for USEPA Reference Method 5C calculations. Since the process is considered to be steady 
state and the post-test air flows were not representative,the pre-test air flow was used t6 
calculate the air flows and emission rates. 

The silica gel impinger was broken sometime between the end of the sample m and the 
beginning of the sample recoveries. The broken impinger had no effect on the integrity of 
the sample, However, it made calculating a stack gas moisture impossible. Therefore an 
estimate of the stack gas moisture was used to calculate the air flows. 

The negative weight was recorded for the filter catch. It is not uncommon for the net weight 
change of the particulate filter to be negative on sources with very low particulate loadings. 
The filter edge is typically partially damaged by normal use in a Method 5 sampling train. 
When the filter is recovered, the loose filter material from the edge of the filter holder and 
frit are also recovered with the filter to the extent possible. Follo&g recovery of the filter, 
the filter holder and frit are brushed and rinsed with acetone to recover any particulate and 
filter residue that could not be recovered by physical means. This portion of the particulate 
is included in the acetone rinse fraction. The portion of filter material not recovered with 
the filter fraction is reflected in the weight gain of the acetone rinse. The sample from th is  
test run showed a positive total particulate weight gain. 

12 
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METHOD 1 TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

INSIDE OF FAR WALL TO OUTSIDE OF NIPPLE: 

LUSIDE OF NEAR WALL TO OUTSIDE OF NIPPLE: 

- /3 " 

-3'  

STACK I.D.: 10 " 

NEAEEST UPSTREAM DISTURBANCE: 3 7  (5 7 @/#) 

2/ 4 9 ' (6 - 4 L9/4 ) NEAREST DOWNSTREAM DISTURBANCE: 
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SAhIPLE RECOVERY DATA 

Filter So: 6% ),\? Glassware Set No: Sample Box No: 5 
IMPNGER DATA 

Gravimetric: / Vclumetric: 

RECOVERED SAMPLE 

Description of Particulate on Filter: b v ~ /  w w t  V IJe lc  

Color of Silica Gel: 2 0 %  nu@ 

Recovered By: f l j  
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APPENDIX B 

LABORATORY DATA 



Method EPA Method 5,40  CFR 
Analysis: Particulates 
DCL Set ID: S95-0498-BE 

Case Narrative 

Client: Hayden Environmental Group, Inc. 
Account: 3025 
Matrix: WatedAcetone 

General Set Information: There were eight field samples in this set. 

Method Summary: The beakers were uniquely marked and rinsed with ASTM type II water, 
and then placed in a 180°C oven for at least one hour. The beakers were then placed in a 
desiccator for at least three hours before obtaining a tare weight. The corresponding entire 
sample was poured into each beaker, then rinsed well with ASTM type II water or acetone (as 
appropriate for each sample) to remove all dissolved solids. The water samples were placed in 
the 97°C oven to evaporate. The acetone samples were allowed to evaporate in a hood before 
being placed in the 97°C oven. The evaporated samples were dried at 103°C for at least an 
hour and transferred to a desiccator. After being in the desiccator for at least three hours, 
they were weighed again. The difference in weight is the result. Samples were weighed until 
two consecutive results showed a difference in weight of no more than 0.0004 gram. 

Method and Sample QC data: LCS recovery was 97.4%. The method blank was below the 
CRDL. 

MD Analysis: A matrix duplicate was not performed because all sample was consumed in 
the analysis. 

Sample Calcd.&on: The final results are calculated in mg/L. Example for sample EO 3872: 

( 8 1 - 67 9 8 9- 81.6 6 29 9) x ( 10 0 Omg/g)  = , mg/L (0.154L) 

I-- I 0 0 1  



DATA--- 
CHEM L A B O R A T O R I  E S  

COVER FORM (TYPE I) 
SINGLE METHOD ANALYSES 

SUMMARY INFORMATION 

7 6 7 8  
Form RLIWS63H-V1.O 

06159521345631 
Page 1 

A sorenson Company . 

Date Reported.. . . .: 
Date Printed......: 15-JUH-95 21:34 
DCL client ~roup..: 895-0498-BE 

Hayden Environmental Group, Inc. 
Attention: David Robinson 
561 Congress Park Drive 
Dayton, OH 45459 

Client Sample ID 

BL-57150-1 
QC-57150-1 
REAG BLK 
REAG BLK 
E O - 1  
EO-1 
LO-1 
LO- 1 
PLD BLK 
PLD BLK 

Lab Sanple ID 

BL-57150-1 
QC- 57 150-  1 
EO 3869 
EO 3870 
EO 3872 
EO 3873 
EO 3875 
EO 3876 
EO 3879 
EO 3880 

Client Ref Number.:Not Provided 
Release Number....: Not Provided 

Analysis nethod...:EPA 5 

Ana 1 ys W C y n  thia A d a m  

960 West Levoy Drive / Salt / (801) 266-770 8 0 2  
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FOXTI RLIHS63H-V1.O FORM H ( T Y P E  I )  

SINGLE METHOD ANALYSES 06159501245655 
Page 2 

SAMPLE GROUP C O M M E N T S  

Date Printed......: 15-JUE-95 01:24 
DCL Client Group..: 895-0498-BE 

Client Name..........: Hayden Environmental Group, Inc. 
Release riumber....:riot Provided 

GenOKal Information 

The DCL QC Database maintains all numerical figures which are input from the pertinent data 
source. These data have'not been rounded to significant figures nor have they been moisture corrected. 
Reports generated from the system, however, list data which have been rounded to the number of 
significant figures requested by the client or deemed appropriate for the method. This may create 
minor discrepancies between data which appear on the QC summary Forms (Forms B-G) and those that would 
be calculated from rounded analytical results. Additionally, i f  a moisture correction is performed, 
differences will be observed between the QC data and the surrogate data reported on Form A (or other 
report forms) and corresponding data reported on QC summary Forms. In these cases, the Form A will 
indicate the "Report Basis- as well as the moisture value used for making the correction. 

S m b o l  Definitions 

riD - riot Detected above the MDL or IDL (LLD or MDC for radiochemistry). 
B - For organic analysis the qualifier indicates that this analyte was found in the method blank. 
J - The qualifier indicates that the value is between the UDL and the PQL. It is also 

For inorganic analysis the qualifier signifies the value is between the IDL and PQL. 

used for indicating an estimated value for tentative!y identified compounds in mass 
spectrometry where a 1:l response is assumed. 

960 West LeVoy Drive / S a l t  Lake City, Utah 84123-2547 / (801)  266-7700 
FAX (801)  268-9992 
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Date 
Analyte Ana 1 yz ad HDL Result Flag Dilution CRDL 

+Pa r t icu la res 125-HAY-95 0 O : O O  10 RD I 10 

- - - - 
Form RLIHS63A-Vl. 0 - FORM A (TYPE I )  

06159501245655 SINGLE METHOD ANALYSES DATA-- Page 3 CHEM SAMPLE ANALYSIS D A T A  SHEET 
L A B O R A T O R I  E S  
A sorenson company 

Date Printed......: 15-JUU-95 01:24 
client sample Name:BL-57150-1 

Client Name .......... : Hayden Environmental Group, Inc. DCL sample Name...: B~-57150-1 
Client Ref Number....: Not Provided 
sampling Site..... ... : Not Applicable Matrix............: WATER 
Release Bumber.......: Not Provided Date sampled ...... :Not Applicable 
Date Received. ....... : Not Applicable O A s  Received O D r i e d  
DCL Client Group ..... :s95-0490-B~ 

Reporting Units. ..:mg/L 

DCL Preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation Uethod...: Not Applicable 
Aliquot weight/volume: 100 mL 
Net Weight/Volume .... : Not Required 

DCL Analysis ~roup:c9555063 
Analysis uethod...:160.3 
Instrument Type...: GRAV 
Instrument ID.....: Balance 
Column Type ....... :Not Applicable 

OS0029 0 0 4  

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / ( 8 0 1 )  266-7700 
FAX (801)  268-9992 
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Analyte 

DATA 

Date 
Ana 1 yz ed HDL Result Flag Dilution CRDL 

FORM A (TYPE I )  
SINGLE METHOD ANALYSES 

Client Name..........: 
Client Ref Number....: 
Sampling site........: 
Release Number.......: 

Date Received... ..... : 
DCL Client Group... ..: 
DCL Preparation ~ r o u p :  
Date Prepared.. .... ..: 
Preparation Method...: 
Aliquot Weight/Volume: 
Net weight/volume .... : 

Analytical Results 

SAMPLE ANALYSIS D A T A  SHEET 

nayden Environmental ~ r o u p ,  ~ n c .  
Not Provided 
Not Applicable 
Not Provided 

Not Applicable 
S95-0498-BE 

Not Applicable 
Not Applicable 
Not Applicable 
100 mL 
Not Required 

Form RLIHS63A-V1.O 
06159501245655 

Page 4 

Date Printed.. . . . .: 15-JUm-95 01:24 
client sample Name: QC-57150-1 
DCL Sample Name...: QC-57150-1 

Matrix............: WATER 
Date Sampled ...... :Not Applicable 
Reporting units ... :mg/L 

O A s  Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis Hethod...:160.3 
Instrument ~ y p e  ... : GRAV 
Instrument ID.....: Balance 
Column Type ....... : N o t  Applicable 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801)  268-9992 



A Sorenson Company 

Analyte 
Particulates 

FORM A (TYPE I )  
ANALYSES 

Date 
Analyzed UDL Result Flag Dilution CRDL 

25-UAY-95 0O:OO 10 AD 10 

SINGLE METHOD 

SAMPLE ANALYSIS 

Client Name..........: Hayden Environmental Group, Inc. 
Client R e f  Number .... :Not Provided 
Sampling site........: Rell 1000006737 
Release Number... .... : lot Provided 
Date Received ........ : 18-UAY-95 0 O : O O  
DCL Client Group... ..: s95-0498-BE 
DCL Preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation nethod...: Not Applicable 
Aliquot Weight/Volume: 216 mL 
Net Weight/Volume .... : Not Required 

DATA SHEET 

Form RLIHS63A-V1.O 
06159501245655 

Page 5 

S954P06R 

Date Printed......: 15-JUU,-95 01:24 
Client Sample lame:=AG BLX 1200153662 
DCL sample Name...:Eo 3869 

n&triX............:ACETAE 
Date Sampled ...... : 11-UAY-95 0 O : O O  
Reporting Units ... :mg/L 
Report Basis ...... : W A S  Received D D r i e d  

DCL Analysis Group:G9555063 
Analysis nethod...: 160.3 

Instrument ID.....: Balance 
Column Type... .... :Not Applicable 
Instrument Type...: GRAV 

6 0 6  
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / ( 8 0 1 )  266-7700 

FAX (801)  268-9992 



FORM A (TYPE I )  
SINGLE M E T H O D  ANALYSES 

Date 
Analyte Ana 1 yzed HDL Result  lag Dilution 
Particulates 125-HAY-95 0o:Oo 10 ND 

CHEM SAMPLE ANALYSIS 
L A E O R A T O R I  E S  

CRDL 
10 

A sorenson company 

Client Name..........: 
Client Ref Number....: 
sampling site ........ : 
Release Number.......: 

Date Received... ..... : 
DCL Client Group.....: 

DCL Preparation Group: 
Date Prepared ........ : 
Preparation nethod.. .: 
Aliquot Weight/Volume: 
Net weight/volume .... : 

Hayden EnViKOnmental Group, Inc. 
Not Provided 
RelU 1000006737 . 
Not Provided 

18-HAY-95 0O:OO 
S95-0498-BE 

Not Applicable 
Not Applicable 
Not Applicable 
370 mL 
Not Required 

7678 
Form RLIHS63A-V1.O 

Page 6 
06159501245655 

D A T A  SHEET 

Date Printed.. . . . .: 15-JUII-95 Olr24 
Client Sample Name:REAG BLK 1200153666 
DCL Sample Name.. . : EO .3870 

Matrix............: WATER 
Date sampled ...... : 11-HAY-95 0 O : O O  
Reporting units ... :mg/L 
Report Basis ...... : m X s  Received O D r i e d  

DCL Analysis Group:G95,55063 
Analysis Method...: 160.3 
Instrument Type. ..:GRAV 
Instrument ID.....: Balance 
Column Type ....... :Not Applicable 

0 ~ 0 0 3 ~  
0 0 7  

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / ( 8 0 1 )  266-7700 
FAX (801)  268-9992 
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Ana 1 yte 
Particulates 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

Date 
Analyzed UDL Result Flag Dilution CRDL 

25-HAY-95 0 0 : 0 0 1  10 110 10 

SAMPLE ANALYSIS D A T A  SHEET 

Client same..........: Hayden Environmental Group, Inc. 
Client Ref Number....: Not Provided 
Sampling Site.. ...... : RelH 1000006737 
Release Number.......: Not Provided 

Date Received........: 18-UAY-95 0O:OO 
DCL Client Group.....: 595-0498-BE 

DCL Preparation Group: Not Applicab 
Date Prepared ........ : Not Applicab 
Preparation Uethod...: Not Applicab 
Aliquot Ueight/Volume: 1 5 4  mL 
Net Weight/volume .... : Not Required 

e 
e 
e 

Form RLIHS63A-V1.O 

Page 7 
06159501245655 

Date Printed......: 15-JUa-95 01:11 
Client sample Name: 20-1 1200153663 
DCL Sample Name...:CO 3872 

UatKiX............: ACETNE 
Date Sampled ...... : 10-UAY-95 0 O : O O  
RepOKting units ... :mg/L 
Report Basis ...... : a A s  Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis Uethod...: 160.3 
Instrument Type. . . : GRAV 
Instrument ID.....: Balance 
Column Type ....... :Not Applicable 

Q Q Q Q r n  
6 6 8  

960 West LeVoy Drive / Salt Lake City,  Utah 84123-2547 / (801)  266-7700 
FAX (801)  268-9992 



r 2’678 

Date 
Analyte Analyzed HDL Result F l a g  Dilution CRDL 
,Particulates 1 2 5 - H A Y - 9 5  0 O : O O  I 10 20 10 

CHEM L A B O R A T O R 1  E S  

A sorenson Company 

FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES 

SAMPLE ANALYSIS DATA SHEET 

Client lame..........: Hayden Environmental Group, Inc. 
Client Ref Number....: Not Provided 
Sampling site ........ : Rel# 1000006737 
Release Eumber.......: Not Provided 

Date Received...... ..: 18-HAY-95 0 O : O O  
DCL client Group.....: s ~ s - o ~ ~ ~ - B E  

DCL Preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation nethod...: Not Applicable 
Aliquot Weight/Volume: 440 mL 
Net Weight/Volume .... : Not Required 

Form RLIHS63A-V1.0 
06159501245655 

Page 8 

Date Printed......: 15-JUB-95 01:24 
Client sample Name: EO-1 1200153667’ 
DCL Sample Name...:EO 3873 

Hatrix............: WATER 
Date Sampled. ..... : 10-HAY-95 0 O : O O  
Reporting Units ... :mg/L 
Report Basis ...... : B A S  Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis nethod...:160.3 
Instrument Type.. .: GRAV 
Instrument ID.....: Balance 
Column Type ....... :Not Applicable 

960 West LeVoy Drive / Salt  Lake City, Utah 84123-2547 / (801)  266-7700 
FAX (801)  268-9992 



FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

Analyte 

CHEM SAMPLE ANALYSIS 
L A E O R A T O R I  E S  

Date 
Analyzed UDL Result Flag Dilution CRDL 

A Sorenson Company 

Pa r t i cu 1 a tes (25-UAY-95 OO:OO( 10 

Client Same..........: Hayden Environmental Group, Inc. 
Client R e f  Bumber....: Not Provided 
Sampling Site ........ : ~ e l W  1000006737 
Release Sumber.. ..... : Not Provided 

30 10 

Date Received........: 18-UAY-95 0 O : O O  
DCL Client Group.....: ,595-0498-BE 

DCL Preparation croup: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation nethod...: Not Applicable 
Aliquot Weight/Volume: 240 mL 
Net Weight/Volume .... : Not Required 

D A T A  SHEET 

7678 
FOXTI RLIHS63A-V1.O 

06159501245655 
Page 9 

S954P06W 

Date Printed......:lS-JUu-95 01:24 
Client Sample Name:LO-1 1200153664 
DCL sample Name...:.~ 3875 

UatriX ............ :ACETNE 
Date sampled ...... : 09-UAY-95 0O:OO 
Reporting units ... :mg/L 
Report Basis ...... : B A S  Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis nethod...:160.3 

Instrument ID.....: Balance 
Column Type ....... :Not Applicable 
Instrument Type...: GRAV 

00003's 010 
960 West LeVoy Drive / Salt Lake City,  Utah 84123-2547 / (801)  266-7700 

FAX (801)  268-9992 



- - - - FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES DATA= 

a E & f  SAMPLE ANALYSIS 
L A B O R A T O R I  E S  

Date 
Ana lyte Analyzed HDL Resu 1 t 

D A T A  SHEET 

Flag Dilution CRDL 

A sorinson Company 

Particulates I Z S - H A Y - ~ S  OO:OO 10 ND 

7 6 7 8  
Form RLIIiS63A-V1.O 

Page 10  
06159501245655 

10 

S954P06X 

Client Name..........: Hayden Environmental Group,. Inc. 
Client Ref Number....:Not Provided 
sampling site ........ : ~ e l H  1000006737 
Release Number.......: Not Provided 

Date Received..... ... : 18-nAY-95 0 O : O O  
DCL Client Group.....: 895-0498-BE 

DCL Preparation Group: Not Applicable 
Date Prepared.... .... : Not Applicable 
Preparation Method...: Not Applicable 
Aliquot Weight/Volume: 349 mL 
Net Weight/Volume .... : Not Required 

Analytical Results 

Date Printed......: 15-JUS-95 01:24 
Client Sample Name: LO-1 l200153668 
DCL sample  name...:^^ 3876 

Matrix............: WATER 
Date sampled ...... : 09-UAY-95 0O:OO 
Reporting Units ... :mg/L 
Report Basis ...... : B A S  Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis Method...: 160.3 
Instrument ~ype...: GRAV 
Instrument ID.....: Balance 
Column Type ....... :Not Applicable 

960 West LeVoy Drive / S a l t  Lake City,  Utah 84123-2547 / (801 )  266-7700 
FAX (801)  268-9992 



- 
DATA- 

CHEM L A B O R A T O R I  E S  

Date 
Analyte Analyzed MDL Result 
Particulates 125-MAY-95 0O:OO 1 10 ND 

A Sorenson Company 

Flag Dilution CRDL 
10 

FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES 

SAMPLE ANALYSIS D A T A  SHEET 

Client Name..........: Hayden Environmental Group, Inc. 
Client Ref Number....: Not Provided 
sampling Site........:  el# 1000006737 
Release Bumber.......: Not Provided 

Date Received ........ : 18-MAY-95 0 O : O O  
DCL Client Group ..... : S95-0490-BE 
DCL Preparation Group: Not Applicable 
Date Prepared.. ...... : Not Applicable 
Preparation Method...: Not Applicable 
Aliquot Weight/volurne: 230 mL 
Net weight/volume .... : Not Required 

Form RLIHS63A-V1.O 

Page 11 
06159501245655 

Date Printed......: 15-JUE-95 01:24 
client sample Name: ?LD BLK 1200153665 
DCL sample Name...:HO 3879 

Matrix............: ACETNE 
Date sampled ...... : 11-HAY-95 0 O : O O  
Reporting units ... :mg/L 
Report Basis ...... :@As Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis nethod...:160.3 
Instrument Type.. .: GRAV 
Instrument ID.....: Balance 
Column Type.... ... : Not Applicable 

.- . 0 1 2  
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801)  266-7700 

FAX (801)  268-9992 



Form 
F O R M  A (TYPE I) 

SINGLE M E T H O D  ANALYSES 

Analyte 

CHEM SAMPLE ANALYSIS 
L A B O R A T O R I  E S  

Date 
Analyzed UDL Result Flag Dilution CRDL 

A sorenson Company 

Particulates 125-UAY-95 0O:OO 

Client Name..........: Hayden Environmental Group, Inc. 
Client Ref Number....: Not Provided 
sampling site........:  ell 1000006737 
Release Number... .... : Not Provided 

10 AD I 10 

Date Received. ....... : 18-flAY-95 0O:OO 
DCL Client Group. .... :S95-0498-BE 
DCL Preparation Group: Not Applicable 
Date Prepared..... ... : Not Applicable 
Preparation nethod...: Not Applicable 
Aliquot Weight/Volume: 430 mL 
Net Weight/volume .... : Not Required 

Page 
D A T A  SHEET 

6 1 8  

RLIHS63A-V1.O 
06159501245655 
12 

Date Printed......: 15-Jun-95 01:24 
client Sample Name:ILD BLK 1200153669 
DCL sample Name...:xo 3880 

flatrix..... ....... :WATER 
Date Sampled ...... : 11-UAY-95 0 O : O O  
Reporting Units.. .: mg/L 
Report Basis ...... : a A s  Received O D r i e d  

DCL Analysis GKOUp:G9555063 
Analysis nethod...: 160.3 

Instrument ID.....: Balance 
Column Type.. ..... : Not Applicable 
InStCUment Type ... : GRAV 

Analytical Results 

0 1 3  
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801)  266-7700 

FAX (801)  268-9992 



* 7 6 7 8  

Date 
Analyte Analyzed 

FORM B (TYPE I) A - - - - SINGLE M E T H O D  ANALYSES . Form RLIHS63B-V1.O 
06159501245655 DATA== Page 13 

QUALITY CONTROL DATA SHEET CHEM LABORATORY CONTROL SAMPLE (LCS) ' 

A Sorenson Company 

QC 
F l a g  Percent Q? Target Result Recovery Limits 

Client Name..........: 
Release Number.......: 

TS 

natrix...... ......... : 
Reporting units.... ..: 

726. 97.4 I 80.0/120. 25-MAY-95 00:001 746. 

LCS source...........: 

DCL Preparation Group: 
Date Prepared ........ : 
Preparation Method...: 

Date Printed......: 15-Jum-95 01:21 
Hayden Environmental Group, Inc. DCL Sample Name...:qC-57150-1 
Not Provided 

WATER Analysis Method...: 160.3 
mg/L Instrument Type...: GRAV 

DCL Analysis Group:G9555063 

Instrument ID.....: Balance 
Column Type ....... : Not Applicable 

Not Applicable 
Not Applicable 
Not Applicable QC Limit Type.....:Method 

'00610-39 - 
0114 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801)  266-7700 
FAX (801)  268-9992 



7 6 7 8  - - FORM C (TYPE I) - - SINGLE METHOD ANALYSES Form RLIHS63C-V1.O 
06159501245655 DATA= Page 14 CHEM QUALITY CONTROL DATA SHEET 

L A B O R A T O R I  E S  BLANK SAMPLE 
A sorenson company 

Date 
Analyte Analyzed Result 
TS 25-MAY-95 00:001 - 8 . 0 0  

client Name..........: 
Release Number.......: 

CRDL 
10.0 

Matrix...............: 
Reporting units. ..... : 

DCL Preparation Group: 
Date Prepared.. ...... : 
Preparation Uethod...: 

Analytical Results 

Date Printed......:lS-JUB-gS 0 1 : 2 4  
Hayden Environmental Group, InC. DCL Sample Name...: BL-57150-1 
Not Provided 

WATER Analysis nethod...:160.3 
DCL Analysis Group:G9555063 

mq/L Instrument Type...: GRAV 
Instrument ID.....: Balance 
Column Type ....... : Not Applicable 

Not Applicable 
Not Applicable 
Not Applicable 

960 West LeVoy Drive / S a l t  Lake City, Utah 84123-2547 / (801)  266-7700 
FAX (801 )  268-9992 



7 6 7 8  

CHEM L A B O R A T O R 1  E S  

A sorenson company 

nethod.. . .: 160.3) 5 
Analyte.. . : TS OR PnamC(rLATB 
natrix.. .. : WATXB 

Blank Results 
Sample ID Sample name 
S95550VJ BL-57150-1 

us Results 
sample ID sample N a m e  
S9555OVK QC-57150-1 

QC Date 
25-MAY-1995 

QC Date 
2 5-MAY - 19 9 5 

QUALITY CONTROL REPORT 

Blank LOW0 L 
Result Limit 
-a. 0 0  -10.0 

LCS Amount 
Result spiked 
726. 746. 

Fotm RLIHS65-V1.O 
06069522533261 

Page 1 

G9555063 

Date Printed....: 06-JUU-1995 22:53 
Group name......: 69555063 

units...........: mg/L 
Analyst .......... -&  

Percent  owe r 
Recovery Limit 2x: Flags 

97.4 8 0 . 0  120. n p  

960 West LeVoy Drive / Salt  Lake City, Utah 84123-2547 / (801 )  266-7700 
FAX (801 )  268-9992 



Information pertalnlng to this datapackage is divided into the four cattgOrieS listed below (see colored divider 
sheets for an lnventory Ust of each category). If an item on the inventory is not appUcable. an WA- Is placed in the 
comsponding check box A Case Narrauve immedlakly precedes this Table of Contcnts and contains pertinent 
information about this datapackage. 

I Data Review and Approval Form 

Analytical Fonns ...................... Yellow 
Sample Tracking Documentation . . . . . . . . . . .  Pink 
Analytical Documentation . . . . . . . . . . . . . . . . .  Blue . 
RawData . .  .......................... Green 

., I Analytical or Environmental Report Form 

Setcomments 

Applicable QC Sheets 

Analytical Forms 
Inventory Checklist 

CaseNarrative 

IRDMISReports 

GC/MSTICs 

Cover Form 

Sample Group Comments (Form H) 

Sample Analysis Data Sheet (Form A) 

Laboratory Control Sample (Form B) 

Blank Sample (Form C) 

Matrix Spike Sample (Form D) 

Matrix Spike/Matxlx Spike Duplicate Sample (Form F) 

surrogate ~ u m m a ~ ~  worm G) 

Initial Calibration Form 

ConUnuing Calibration Form ' 

Serial DfluUon Form 

Ehdrln Breakdown or BFB/DFIPP GC/MS Tuning Form 

Analytical Forms 
Reviewer Checklist 

x 
& 

X 
X 
X 
k 

The Analytical Forms Inventory Checklist above is complete. 
The Case Narrative was completed In accordance wlth procedures in DCL SOP XX-DC-020. 
"Datapackage Preparation and Validation." 
Only the correct =port forms m used O M I S  or Commerdal Forms or RIdMS Fonns). 
All fields on the nport forms are complete with the c o m t  information, including signatures. 

Results for all samples are reported per client q u e s t  

Units. methods, and dates are correct 

-& Sample and/or set comments  IT complete. 00004~ 

Assembled by: 04/&&.r Reviewed 
/Date 

yss 



Sample Tracking Documentation 
Inventory Checklist 

LlMS Grouplng Reports 

DataChem Laboratories (DCL) Chain-of-Custody Record 

DCL Sample Work order 

Copy of numbered Nonconfonnance/Conective Action Report (NC/CAR) 

Copy of Cllent-Related Problem Report (CPR) 

Sample Tracking Documentation 
Reviewer Checklist 

The Sample Tracldng Documentation Inventory Checklist above is complete. 
DCL Chaln-of-Custody Record provides signatures for the sample portion reported in this data 

DCL Chaln-of-Custody Record was completed in accordance with procedures in DCL SOP XX- 

Methods specified on the Sample Work Order we= performed or an explanation for deviations is 
provided. 

Special inshctfons on the Sample Work Order were followed. 
Project Management instructions on the Project Protocol Worksheet were followed. 

Client's q u e s t s  were met or an explanation is pxwided In the Case Narrative. 

Package. 

DC-006 "Chatn-Of-Custody and Laboratory Tracking." 

NC/CAR and/or CPR weze completed in accordance with procedures in DCL SOP QC-DC-006 
"Nonconformance/Corrective Action &port INC/CAEU pro~edures." 

- .  



Date: 6-JUN-1995 22:21 
User: ADAMS 

Analysis Run Name: G9555063 

Samples: 10 

c 7 6 7 8  
DataChem Laboratories 

LIMS - Sample Master System 
Analysis Group Report 

Pos 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

--- 
Laboratory 
Sample Name ----------- 
BL-57150-1 
QC-57150-1 
EO 3869 
EO 3870 
EO 3872 
EO 3873 
EO 3875 
EO 3876 
EO 3879 
EO 3880 

Field 
Sample Name ----------- 
BL-57150-1 
QC-57150-1 
REAG BLK 
REAG BLK 
EO- 1 
EO-1 
LO- 1 
LO- 1 
FLD BLK 
FLD BLK 

END OF LISTING ----- ----- 

Laboratory 
Sample ID 

S9555OVJ 
S9 5 5 5 OVK 
S954P06R 
S954PO6S 
S954P06T 
S954PO6V 
S954PO6W 
S954PO6X 
S954PO6Y 
S954PO6Z 

---------- 

Page: 1 

Group ID: G9555063 

RLIMS15-V1.1 

Laboratory 
Group Name ---------- 
S9 5 -0 4 9 8-BE 
S95-0498-BE 
S95-0498-BE 
S9 5 - 04 9 8 -BE 
S9 5- 04 98-BE 
S9 5-04 98-BE 
S95-0498-BE 
S9 5-04 9 8-BE 
S9 5-04 9 8-BE 
S9 5 - 04 9 8-BE 

Accnt 
Number 

03025 
03025 
03025 
03025 
03025 
03025 
03025 
03025 
03025 
03025 

------ 



al 
0 
a 

n Y - 
2 
a al 

Particulates 

I 
7 6 7 8  



7 6 1 8  1 - -  
Sample Work Order 

QC Clearance: - 
Project Manager: Keith R. Nicholson 
Client: Hayden Environmental Group, Inc. 
Account: 03025 Sample Medium: ACETNE 
Project/Task: COMM-ENV 
Date Received: 18-May-1995 

Date for Mailing Report: /7-Jun-1995 

DCL Root Set. ID: S95-0498* 
DCL lab. Name: EO 3869-EO 3880 
Total # Sampier: 8 

Earliest Sampling Date: 9-May-1995 
Preparation Type: 

000036 
Other Sections Receiving Sample Portions: IM, WA 

DataChem Laboratories/ 960 West LeVoy Drive / Salt Lake City, Utah 84125 
Form: \\‘0:.04-S\VV2.1? PRINTED SllSlXQOS 16:4Q 
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‘ , .Z#- .  - 

subject: I a b o r a t o ~  Services 1 Sabcontractfng 
FERMCO RFP # PES-80706 

&ar Sir or Madarn: 

We me submitting a proposal in response to the above request and would like to receive 
a quotation born your firm for laboratory seNiccs, Your firm‘s name was given to us by 
FERMCO as a gualified subcontract laboratory. 

We request a firm, fixed cost proposal to provide analytical support for the scope of work 
included with this letter. To summiwe the analytical scope of work 

Provide an- by USEPA Method 5 (4OCFR Part 61) for three field samples from 
Source EP8-013 and one field sample from EP11-002. Filter, probe rinse (Acetone), 
and backhalf N O )  samples will be included as well as quality control samples (see 
below). samples are to be analyzed for total particulate. 

FoUowingpartialltcl adpis, the hctions for &field saznple sball be composited 
and analyzd to total activity and uranium per EPA Method 114, and according to, 
the protocol Shawn in Table 2 ofthe scope of& .I 

Proposed cost shall include cost to d y z c  and report results for all field samples 
and quality control samples. Quality cmtrol samples to be included in the sample 
sets: 

1. 

2’ 

3. 

- Ttvo field blank acetone rinse samples, two field blank filters, two laboratory 
filter blanks (supplied by Hayden), laboratory matrix spikc/spike duplicate, 
and two Container blJlnte ’Q00049 

- 4  Pmatnsr 



TALLY SHEET 

RELEASE #: 

DATE SHIPPED: 17-May-95 
MATERIAL: 

1000006737 (Can 1 of 1) - PO#: 95-H053 (DCL-SLC) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

ANALYSIS: Total U; Gross NB; Particulates; Gamma Scan 

Composite 

Number 

REAG Buc 
RE4G Bu( 
REAG BUC 

€0-1 
€0-1 
€0-1 

LO-1 
LO-1 
LO-1 

FLD. ELK 
FLD. BLK 
FLD. BLK 

Sample Lot Number 

H050 -725 - PO47-6737 
NOSO-725-PO47-6737 
NQ50 -725 -PO47 -6737 

NQSO-725 -PO47-6737 
NO50 -725 - PO47-6737 
JIv050 -725- PO47 -6737 

N050-725-PO47 -6737 
NOSO -725 - PO47-6737 
NO50 -725 -PO47 -6737 

NOSO-725 - PO47 -6737 
NOSO-725-PO47-6737 
NO50 -725 -PO47 -6737 

Sample 
Container 

Size 

PRRl DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

Analid 
FACTS 
Number 

200153657 
2001 53662 
2001 53666 

2001 53658 
2001 53663 
200153667 

200153659 
2001 53664 
2001 53668 

200153660 
2001 53665 
2001 53669 

- 
& O S  
Weight 

IbS 

0.106 
0.51 1 
0.943 

0.1 06 
0.423 

- 

1.1 28 

0.1 01 
0.542 
0.934 

0.1 06 
0.476 
1.1 63 

- 
6.537 

- 
Tare 

Weight 
Ibs. 

0.088 

- 
0.141 
0.141 

0.088 
0.141 
0.1 41 

0.088 
0.141 
0.141 

0.088 
0.141 
0.141 

- 
1.48C 

7 6 7 8  
Page 1 of 1 

- 
Net 

Neight 
Ibs. - 
0.01 a 
o m  
0.802 

0.01 e 
0.282 
0.987 

0.01 3 
0.401 
0.793 

0.01 e 
0.335 
1.022 

- 
5.OSi 



BADQE: 
'OanoN:L& R f i  1ccq 

4TE: 

ME: 
5-17-q5 

07- 

PAQE: 

1 OF Lf 
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ED'MAY 17,  1995 08:57:36 
ROUP A SYSTEM 87 SMEARS FOR FREE RELEASE ( 1 . 1  MINI 

GROSS REMOV. REWOV. TIME OF AMPLE GROSS UMBER ALPHA B-g d P L a  dpm-8 - 8 COUNT 

2 -0 0 0 8 : 5 8 : 4 5  
4 09 : 00:06 

0 
2 4 

1 4 4 09:01:27 
1 

2 
0 4 -0 4 09: 02: 4 8  

2 -0 0 0 9 : 0 4 : 1 0  
0 1 -1  09:05: 3 0  
0 

-0 
1 1 ' 2  -1  09:06:51 
1 6 2 8 09 : 0 8 :  13 
0 2 -0 0 09: 09: 34 9 

2 -0 0 09: 12: 16 
2 10 

0 09:13:37 
11 0 
12 1 2 2 

1 
2 
3 
4 
5 

1 5 -1  09:10:55 

i 
n 
U d 

n r n " C " - 5-n-55 
IPERATION COMPLETE 

000053 
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r A 

ection: ER 26 . .  . 

RG93 
DIDE 26 3 ,  

POTENTIAL HAZARDS 

IRE OR EXPLOSION 

Plammable/combustible material; may be ignited by heat, sparks or flames. 
irapors may travel to a source of ignition and flash back. 
Xmtainer may explode in heat of fire. 
lapor explosion hazard indoors, outdoors or in sewers. 
tunoff to oewer may create fire or explosion hazard. 

Iay be poisonous if inhaled or absorbed through skin. 
rapore may cause dizziness or suffocation. 
:ontact may irritate or burn skin and eyes. 
'ire may produce irritating or poisonous gases. 
1UnOff from fire control or dilution water may cause pollution. 

EMERGENCY ACTION 

:eep unnecessary people away; isolate hazard area and deny entry. 
Xay upwind; keep out of low areas. 
'ositive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. 
solate for 1/2 mile in all directions if tank, rail car or tank truck is 
involved in fire. 
ALL Emergency Response Telephone Number on Shipping Paper first. 
If Shipping Paper not available or no answer, CALL CHEXTREC AT 
1-800-424-9300. 
f water pollution occurs, notify the appropriate authorities. 

RE 

pall Fires: Dry chemical, C02,  water spray or alcohol-resiotant foam. 
1 not use dry chemical extinguishers to control fires involving 
iitrmethane or nitroethane. 
lrge Fires: Water spray, fog or alcohol-resistant foam. 
we container from fire area if you can do it without risk. 
ply cooling water to sides of containers that are exposed to flames 
mtil well after fire is out. Stay away from ends of tanks. 
Ir massive fire in cargo area, uoe unmanned hose holder or monitor 
lozzles; if this is impossible, withdraw from area and let fire burn. 
thdraw immediately in case of rising sound from venting safety device 
lr any discoloration of tank due to fire. 

U OR LEAK 

ut off ignition sources; no flares, smoking or flames in hazard area. 
op leak if you can do it without risk. 
ter spray may reduce vapor; but it may not prevent ignition in closed 
paces. 

Page 1 



r - -  
Section: ER 26 

Small S p i l l s :  
material and 

Large S p i l l s :  

167 '8  
05/17/19 

Take up w i t h  sand or other noncombustible absorbent 
place i n t o  containers for l a t e r  disposal .  
Dike f a r  ahead of l i q u i d  s p i l l  f o r  l a t e r  disposal.  

'IRST A I D  

Move v i c t i m  to fresh a i r  and c a l l  emergency medical care; i f  not 
breathing, g i v e  a r t i f i c i a l  respiration; i f  breathing i s  d i f f i c u l t ,  g i v e  
oxygen. 

I n  case o f  contact  w i t h  material,  immediately f l u s h  eye8 w i t h  running 
water €or a t  l e a s t  1 5  minutes. Wash akin w i t h  soap and water. 

Remove and i s o l a t e  contaminated clothing and shoes a t  the s i t e .  

Page 2 
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7 .  Comments on Cooler Condition (#a) 

I 12. An all temperatraes within project spcc5c guidelines? > e m  - 

L 

Cooler Cooler 
EssiYCd- T U P O m  - 
1 Mm5 G34' 2 2  ,A, MC95 oc 
2-2.1-212-OC 
L M C 9 5 Q C S M C 9 5 2 L - 2  
4 M C 9 5 2 9 L . e A M c s s . c  
L M C M a C 1 0 M C 9 5 T : L M C M O C  

Tun0 
cooler 

~~~ 

11 MC95 2 

1 
BRIEFLY DESCRIBE PROBLEM: 

D c l i v d  to: 

Delivered by: 
hjcnhirnrpr 

SipnramlD.p/T rme 

*RESPONSE REQUIRED WITHIN 24 
m o m  MANAGER'S COMMENTS: 
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U 
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. . . . . . . . . . . . . .  . . .  - . . . .  .v., . ' .  4 6. .4 8 . .  
.... . .  

.... . . . .  

. .  . .  

Analytical Documentation 
Inventory Checklist 

. -  
........ . - r . . . . . .  . . .  . . .  . . .  

. _ _ _  ..: . 
. _  . .  '.. i 

. .  . .  
. .  

. .  . .  Copy of TCLP Preparation Logbook pages ' 
Copy of Sample Preparation Nokbook/Logbook Pages _ _  - _ _  . . ;. 
Copy of Analyst's Notebook/Method Logbook Pages .', . . 

' ' 

. .  

.. ~ . 
I , .  . 

. .  
: I__ . 

Copy of Instrument Injection Logbook/Instrument Logbook/Run Log Pages ., 
. .  

Percent Sollds/Percent Molsture Results 

Copy of Reagent Logbook Pages 

Copy of Working Standard Preparation Logbook Pages 

Copy of Secondary or Intermediate Standard Preparation Logbook Pages 

Copy of PrLmary Standard or Concentrated Stock Standard Preparation Logbook Pages. 

Certificates of Analysis for Standards 

Copy of Standard Veriflcatlon Logbook Pages (includlng documentation for spiklng 
solutions and callbration standards) 
copy of Preparation Logbooks for solutions prepared by QC 

AU other miscellaneous documentation associated with this set (descxibe) 

UCrrRJ m LJ,'JR Qc 

hdytical Documentation 
Reviewer Checklist 

The Analytical Documentation Invmtoxy Checklist above is complete. 
Basic documentation procedures were followed ln accordance Nth DCL SOP XX-DC-004 ' 

"Ardytlcal Data Record Keeping.' 

All notebook and logbook pages contain 
. . . . . .  

number. book number. Utle..and available space for 
. -  . . . . . . . . . . .  . . .  . .-::-,;;. ;::;.,t. * ' .  . . .  - .-. .J:: . . .  '::. :.:. ':. . . .  : . . . . . . . . . . . . .  

. .  
...... . . . . . . . . .  .. - .. i- .. - 1  :. 

pagination (if requirtd). 

'All notebook &d logbook -&.were s!gned &d daw by the and review& before 
. . .  . c o r n .  . .  i'i ._ ?.- . 

. . . . .  . . .  . . . . .  .... - .-;. , ._ . . -:_ - . . - . 
._. . . . . .  

- -  - 
. . . . . . .  - . . . . . .  ... - .__.. _ _  ._ . . . . . . . . . . . . .  --i -..-..-..- :-.e.. . .  

All copies are leglble. 

Standard preparation is documented & accordance with DCL SOP XX-DC 
. :e- ....... - . .  

, and 

.,<..- :. 
Documentation is prwided to vtrlfy. s01utiO&~ and spndng solutions 

. . . . . .  - . . _  . . . . . . .  . .  

Assembled by: 

. . .  a. 3/95 
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DataChem Laboratories 

0 2 1  Page lo7 BookA 



DataChem Laboratories 
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. . . . . . . . . . . . . . .  - .  .. . . . . .  

Witnessed & Understood by me, 
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Raw Data 
Inorganic Department 

Inventory Checklist 

- -  I Analytical protocol sheets 

I Analysis summary sheets 

Instrument print-outs of the calibration standards and approprlate QC 

Instrument pdnt-outs of each exposure or instrumental reading of the IniUal analysis 

Instrument print-outs of each exposure or instrumental reading of subsequent analyses 

Chromatograms and/or strip charts 

Analysis worksheets 

Muddle sheets or other calculation sheets 

Raw Data 
Inorganic Department 

Reviewer Checklist 

The Raw Data Inventory Checkllst above Is complete. - - - - -_ 
Specific analytical protocols are followed for particular contract requirements. 
Prlntouts of raw data are leglble. 
Prlnt-outs are dated and signed as required. 

Instrument ID# is recorded on raw data. 
Conditions of instrument setup are noted. 
Standard and reporting units are listed. 
Chmat0gra.m~ and/or strip charts axt Wed comctly. 
Crossouts art perfoxmcd as required (lnlttaled and dated wit31 an qIanaUon ifneeded). No 
wrrtxtion fluid or corrtctlon tape has been used on any raw data 
Dilutions are clearly noted. 

All wdghts. dilution. and volumes used to obtata the nported values a n  ~ ~ ~ ~ r d e d .  

Data not used arc crossed off and the reason for mn-use is cxplatned sul3dcntly. 
- 

Assembled by: 
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Hayden Environmental Group, Inc. 
561 Congress Park Drive 
Dayton, OH 45459 
Attention: David Robinson 

ANALYTICAL REPORT Form ARF-AL 
Page ' 1 of 2 
Part ' 1 of 1 

Agency Identification NumberS95-0498 - AE 
Account No. 91025 

Sampling Collection and Shipment 
Sampling Site Rei# l O W 2  Date of Collection M~J-, 

Date Samples Received at Laboratoryllag 18: 1995 

- 

Analysis 
Method of AnalysisGravimetric 

Date(s) of AnalysisJune05.W 

Analytical Results 

Parameter Dot requented. 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801)  266-7700 
A Sorensqq Company 



a - - - - 
DATA- 

CHEM L A B O R A T O R 1  E S  

A Sorenson Company 

ANALYTICAL REPORT 
4 6 7 8  

Form ARF-C 
Page 2 of 2 

Date 
Agency Identification NumberS95-0498 - AE 

General Set Camtents 

The samples in this set were collected on 70 mm glass fiber filters that have no 
tare weights. The samples were analyzed for gross weight and reported in grams. 
Note: Glass fiber filters are not recommended for total weight analysis. 

Sample Comments 
Laboratory 

EO 3868 
EO 3871 
EO 3874 
EO 3877 

Number -- Comment -- 
See set comment. 
See set comment. 
See set comment. 
See set comment. 

960 West LeVoy Drive / Salt  Lake City,  U t a h  84123-2547 / (801) 266-7700 
A Sorenson ComDanv 
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Rcp.  
Group 

3 Sample Work Order 
Q C  Clearance: - 
Project Manager: Keith R. Nicholson 
Client: Rayden Environmental Group, Inc. 

.Account: 03025"=" Sample Medium: FILTER 
Project/Task: COMM-ENV 
Date Received: 18-May-1995 
DacfiTM%ling Report: 7-JUsl985 Preparation Type: 

DCL Root Set ID: S95-0498* 
DCL Lab. Name: EO 3868-EO 3877 
Total # Samples: 4 

Earliest Sampling Date: 9-May-1995 
, L 

Minerals Analysis Latest Latest N ~ .  of Split Storage Analycic/Prep. 
Analytes Requested Prep. Date Anal. Date Simp. ID Location Method lnst. 

AERr&&tt3 +A\ UUM 4 fa w 

3659 ( 3 - 6 - 3  0 o3JT 9 07473 
Other Sections Receiving Sample Portions: IW, 2 

DataChem Laboratories/ 960 West LeVoy Drive / Salt Lake City, Utah 84123 
F o ~ :  WO I .M -S\V \'?.I? PRINTED spa/ioos 1 ~ 4 o  
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e--- 

, 
J z f l .  1w 

Dear Sir or Madam: 

We arc submitting a proposal in response to the above request and would like to receive 
a quotation from your firm for laboratory services. Your firm's name was given to us by 
FERMCO as a qualified subcontract laboratory. 

We request a Em, fixed cost proposal to provide analytical support for the scope of work 
included with this letter. To summarize the analytical scope of work 

1. Provide analysis by USEPA Method 5 (4- Part 61) for three field samples from 
Source EP8-013 and one field sampIe from EP1140Z FiItcr, probe rinse (Acetone), 
and backhalf R O )  samples will be included as wen as qdiq control samples (see 
below). Samples are to be analped for total particulate. 

3. Proposed cost shall include to analyze and report r d t s  for all field sarupks 
and quality control samples. Quality control samples to be included in the sample 
sets: 

- pcrf0-e mhation sample, to be supplied by FERMCO, and 
for total Uranium in the same manner as the composites (Item 6, scope of 
work). 

- IItvo field blank acetone h e  Samptes, two field blaok f i l t a  two laboratooq 
filter bI& (supplied by Hayden), laboratory matrix Spike/spike dqlicate, 
and two container blanks Cp00074 

mmw 



TALLY SHEET 

RELEASE #: 

DATE SHIPPED: 17-May-95 
MATERIAL: 

1000006737 (Can 1 of 1) 
PO #: 95-H053 (DCL-SLC) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

ANALYSIS: Total U; Gross A/B; Particulates; Gamma Scan 

Composite 
Sample 
Number 

REAG BUC 
REAG BLK. 
REAG. BLK. 

EO-1 
EO-1 
EO-1 

LO-1 
LO-1 
LO-1 

FLD. BLK 
FLD. BLK 
FLD. BLK 

Lot Number 

NO50-725 -PO47 -6737 
NOSO-725-PO47-6737 
NOSO-725 - PO47-6737 

NO50-725 -PO47 -6737 
NO50-725 -PO47-6737 
NO50 -725 - PO47 -6737 

ff050-MS-PO47 -6737 
NO50 -725 - PO47-6737 
ffO50-725-PO47-6737 

NO50 -725 - PO47 -6737 
NO50-725-PO47 -6737 
ff050-72S-PO47 -6737 

Sample 
Container 

Size 

-3 
1L PLST 
1L PLST 

PETRI DISH 
1 L  PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

AnaLid 
FACTS 
Number 

4GGa 
2001 53662 
2001 53666 

6 1  5- 
200153663 
200153667 

ZlGZ& 
2001 53664 
2001 53668 

6 5 3 6 3  
2001 53665 
200153669 

- 
&OS3 

Weigh1 
Ibs. 

0.1 O( 
0.51 
0.94: 

0.1 a 
0.42: 
1.121 

0.1 0' 
0.54; 
0.95 

0.101 
0.471 
1.16: 

- 

- 
6.53 

F 7 6 7 8  
Page 1 of 1 

- 
Tare 

Neight 
Ibs. - 
o.oee 
0.141 
0.141 

0.08E 
0.141 
0.141 

0.08E 
0.141 
0.141 

0.08E 
0.141 
0.141 

- 
1.48( 

Net 
Neight 

Ibs. 

0.01 8 
0.370 
0.802 

0.01 8 
0.282 
0.987 

0.01 3 
0.401 
0.793 

0.01 8 
0.335 
1.022 

- 

- 
5.051 

000075 
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Radiological Records 

Files 

fh. D a n  Notifbd by: 

OQOQ?6 
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WED HAY 17,  1995 0'8:57:36 
GROUP A SYSTEM # 7  SMEARS FOR FREE RELEASE ( 1 . 1  MINI 

i 7678 
GROSS REMOV. REMOV. TIME OF 

COUNT 
SAMPLE GROSS 
NUMBER ALPHA 8-g d P L a  dpm3-g 

0 2 -0 0 08: 58: 45  
09  : O O :  06 1 4 2 4 

1 4 2 4 09:01:27 
4 09  :02: 48 0 4 -0 

09:04:10 0 2 -0 0 
-1  09:05:30 0 1 -0 

1 1 2 -1 09:06:51 
1 6 2 8 0 9  : 08: 13  
0 2 -0 0 09 :09: 34 

1 5 -1  09: 10: 55 
09:12:16 

2 

09:13:37 

1 
2 
3 
4 
5 

i 
. 9  

10  
11 0 2 -0 0 
12 1 2 2 0 

2 -  n v -I 
r n " C " n " - 5-17-4s 

OPERATION COMPLETE 



7-L f E D  MAY 1 7 ,  l Y Y 3  Iu: u*: *a 
;ROUP A SYSTEM U7 SMEARS FOR FREE RELEASE (1.113lIN) 

SAMPLE GROSS GROSS REMOV . REMOV. ",. TIME OF -. 
JUYBER ALPHA B-g m L a  dpm-8-p hi COUNT 

1 0 2 -0 0 10:05:55 

O!  IPERATION COYPLETE 



i *  

Section: ER'26 . . .  - .  05/17/19 r f l  
%G93 
;UIDE 26 3 ,  

POTENTIAL HAZARDS 

?IRE OR EXPLOSION 

~~aam~able/combustible material; may be ignited by heat, sparks or flames. 
Vapor6 may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
RuMff to eawer may create fire or explosion hazard. 

Hay be poisonous if inhaled or absorbed through skin. 
Vapors may cause dizziness or suffocation. 
Contact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
-off from fire control or dilution water may cause pollution. 

EMERGENCY ACTION 

Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. 
Positive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. 
Isolate for 112 mile in all directions if tank, rail car or tank truck is 
involved in fire. 

C A U  Emergency Response Telephone Number on Shipping Paper firet. 
If Shipping Paper not available or no answer, CALL CHEMTREC AT 
1-800-424-9300. 

If water pollution occurs, notify the appropriate authorities. 

[RE 

' ~ 1 1  Fires: Dry chemical, C02,  water epray or alcohol-resistant foam. 
10 not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. 
arge Fires: Water spray, fog or alcohol-resistant foam. 
#eve container from fire area if you can do it without risk. 
pply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 
or massive fire in cargo area, use unmanned hose holder or monitor 
nozzles; if t h i s  is impossible, withdraw from area and let fire burn. 
ithdraw a d i a t e l y  in case of rising eound from venting safety device 
or any discoloration of tank due to fire. 

hut off ignition sources; no flares, smoking or flames in hazard area. 
top leak if you can do it without risk. 
ater  spray may reduce vapor; but it may not prevent ignition in closed 
spaces. 

Page 1 
800080 



r ' *  ' 1 6 1 8  
ection: ER 26 05/17/19 

Small Spills: Take up with sand or other noncombustible absorbent 

Large Spills: Dike far ahead of liquid spill for later disposal. 
material and place into containers for later disposal. 

Hove victim to fresh air and call emergency medical care; if not 
breathing, give artificial respiration; if breathing is difficult, give . 
oxygen. 
In case of contact with material, immediately flush eyes with running 
water €or at least 15 minutes. Wash skin with soap and water. 

Aemwe and isolate contaminated clothing and shoes at the site. 

Page 2 
000081 
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- -  
DATACHEM kB0RATORlES COOLER RECEIPT CHECKLIST 

cooler Cooler amn Cooler 
z k r u m -  

- M a 5  0%‘ 20 %,,a MC9S oc 11 MC95 2 
2 M c 9 5 o c ~ L L M c 9 s o c 1 2 - ~  

3 L O C L - O C L - F  
4MC9S29MC95214-OC 
,5-210-.CL-OC- 

MUBPONSE REQUIRED WITHXN 24 HOURS* 
PROJlXl’MANAGER’S COMMENIS: 



.- p 
N 

30 v, 

4 

e 
V - - 

C 1111 



7 6 7 8  
DataChem Laboratories 

PROJECT RESOURCE UTILIZATION SUMMARY 
Date: 5DI I $ ,  

Analytes/Method: kRJ - 
DCL Reference #: 
Company/Agency Name: 

5 5 r- 4 9 -6 
FbL74& E‘..- “:r 

Major Instrumentation 
C r d u  4 %-s;c 

LABOR 

Total Hours 
.z 

SUPPLIES 

Item I Quantity 
I 

EQUIPMENT USAGE 

8QQO8S 

DataChem r.nboratorier/ 980 West LeVoy Drive / Salt Lake City. Utah 84123 
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CHEM L A  I O  n A T  o a i t s  

wnmRE OFACE 
10 JULIET LANE sum m 
BALTIMORE. MARYLAHD 21236-1220 
410 494-3612. FAX 410 529-5355 RICHLANO. WASHINGTON 99352-4116 

509 943-5858. FAX 509 943-5654 
CINCINNATI. OHIO 45242-3706 
513 733-5336. FAX 513 733-5347 801 26bm FAX &I1 268-9992 

SALTUIECIIYORIQ 
96owEnLevDYDRIvE 
SALT WQ m. UTAH 84123-2547 

LEADING ANALYllCAL CHEMISTRY INTO THE 2lsT C m  



A Sorenson Company 

COVER FORM (TYPE I) 
SINGLE METHOD ANALYSES 

SUMMARY INFORMATION 

Hayden Environmental Group, Inc. 
Attention: David Robinson 
561 Congress Park  Drive 
Dayton, OH 45459 

Client Sample ID 

EL-57496-1 
QC-57496-1 
REAG ELK 
$0-1 
EO-1 
LO-1 
FLD BLK 

Lab Sample ID 

EL-57496-1 
QC-57496-1 
EO 3881 
EO 3882 
EO 3882UD 
EO 3883 
EO 3884 

Form RLIMS63M-V1.O 

Page 1 
0622951 1295286 

G954SQOV 

JUN 2 2 1995 Date Reported.. ... : 
Date Printed......: 22irw-95 llr29 
DCL Client Group..: 895-0498-PB 

Client Ref Number.:Not Provided 
Releaae Number....:Not Provided 

Analysis Uethod...:EPA 114 A-5 

Lp-d/ - 
Reviewer :,Norman K. ChriZtensmn H-rYd - 
Laboratory Supervisor: Norman K. Christensen 

0 0 1  
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 

FAX (801) 268-9992 



Form RLIMS63H-V1.O 

Page 2 
06229511295286 

FORM H (TYPE I )  
SINGLE M E T H O D  ANALYSES 

SAMPLE GROUP COMMENTS 

- - - - - - 
DATA- 

CHEM L A B O R A T O R I  E S  

A Sorenson Company 

Date Printed......: 22-JW-95 llr29 
DCL Client Group..: 895-0498-pB 

Release Number....:Not Provided 
Client Name..........: Hayden Environmental Group, Inc. 

SamOle Group Comments 

EO 3882. The developed color of this sample was brownish-yellow, versus clear, 
bright yellow of the standards. 

Possible positive interferences could have been in the extract of sample 

General Information 

The DCL QC Database maintains all numerical figures which are input from the pertinent data 
source. These data have not been rounded to significant figures nor have they been moisture corrected. 
Reports generated from the system, however, list data which have been rounded to the number of 
significant figures requested by the client or deemed appropriate for the method. This may create 
minor discrepancies between data which appear on the QC Summary Forms (Forms 8-0) and.those that would 
be calculated from rounded analytical results. Additionally, if a moisture correction is performed, 
differences will be observed between the QC data and the surrogate data reported on Form A (or other 
report forms) and corresponding data reported on QC Summary Forms. In these cases, the Form A will 
indicate the "Report Basis. as well as the moisture value used for making the correction. 

Symbol Definitions 

- 

ND - 
B -  

J -  

Not Detected above the MDL or IDL (LLD or HDC for radiochemistry). 
For organic analysis the qualifier indicates that this analyte was found in the method blank. 
For inorganic analysis the qualifier signifies the value is between the IDL and PQL. 
The qualifier indicates that the value is between the HDL and the PQL. It is also 
used for indicating an estimated value for tentatively identified compounds in mass 
spectrometry where a 1:l response is assumed. 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



FORM A .(TYPE I) 
SINGLE METHOD ANALYSES 

Date 

7 
Form 

Page 

4nalyte Analyzed 
Jranium (20-JUN-95 OO:OO 

RLIMS63A-V1.O 
06229511295286 
3 

HDL Result Flag Dilution CRDL 
ND 1 I 50 

SAMPLE ANALYSIS DATA SHEET 

Client Name..........: Hayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site......;.:Not Applicable 
Release Number.......:Not Provided 

Date Received........: Not Applicable 
DCL Client Group. .... : S95-0498-FE 
DCL Preparation Group:Not Applicable 
Date Prepared........: 20-JUN-95 0 O : o O  
Preparation Method...: EPA 114 A-5 
Aliquot Weight/Volume: Not Applicable 
Net Weight/Volume....r Not Required 

Date Printed......: 22-Jw-95 llr29 
Client Sample Name:BL-57496-1 
DCL Sample Name...:BL--57496-1 

Matrix............: F/LIQ 
Date Sampled. ..... :Not Applicable 
Reporting Units...: ug/sample 

O A s  Received O D r i e d  

DCL Analysis Group:G955NOOQ 
Analysis Hethod...:EPA 114 A-5' 
Instrument Type...:VIS SPEC 
Instrument ID.....:100-20 
Column Type.......:Not Applicable 

960 West LeVoy Drive / Salt Lake C i t y ,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES 

Analyte 
Ur anlum 

SAMPLE ANALYSIS DATA SHEET 

Date 
Analyzed MDL Result Flag Dilution CRDL 

20-JUN-95 0O:OO 2100 I 1  50 

Client Name..........: Hayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........: Not Applicable 
Release Number.......:Not Provided 

Date Raceived........:Not Applicable 
DCL Client Group.....: S95-0498-PE 

DCL Preparation Group:Not Applicable 
Date Prepared........: 20-JUN-95 0O:OO 
Preparation Method...: EPA 114 A-5 
Aliquot Weight/Volume: Not Applicable 
Net Weight/Volume. ... : Not Required 

Analytical Results 

Form RLIMS63A-VI. 0 

Page 4 
06229511295286 

Date Printed......: 22JDmr-95 Ur29 
Client Sample Name:QC-57496-1 
DCL Sample Narne...:QC-57496-1 

Matrix............: F/LIQ 
Date Sampled ...... :Not Applicable 
Reporting Units ... :ug/sample 

O A s  Received U D r i e d  

DCL Analysis Group:G955NOOQ 
Analysis Hethod...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: 100-20 
Column Type.. ..... :Not Applicable 

Sample Comments 

Target = 2250 ug/sample 

080898 

0 0 4  
- 

I 960 West LeVoy Drive / Salt Lake C i t y ,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 
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Date 

DATA 

bnalyte Analyzed 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

MDL Result Flag Dilution CRDL 

SAMPLE ANALYSIS D A T A  SHEET 

llient Name..........: Hayden Environmental Group, InC. 
:lient Ref Number....:Not Provided 
Sampling Site........: Re10 1000006737 
lelease Number.......:Not Provided 

)ate Received........:16 -MAY-95 00:OO 
)CL Client Group.....: S95-0498-FE 

)CL Preparation Group: Not Applicable 
)ate Prepared ........ : 20-JUN-95 0O:OO 
'reparation Method...: EPA'114 A-5 
iliquot Weight/Volume: Not Applicable 
let Weight/Volume....: Not Required 

lnalytical  Results 

Form RLIMS63A-V1.O 

Page 5 
06229511295286 

S954SOlP 

Date Printed......: 22-Jw-95 11:29 
Client Sample Name:agAG BLI[ 1153657.62.66 
DCL Sample Name...:BO 3881 

Uatrix............: P/LIQ 
Date Sampled......:ll-MAY-95 0O:OO 
Reporting Units...: ug/sample 
Report Basis.... ..:nAs Received O D r i e d  

DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: 100-20 
Column Type.......:Not Applicable 

960 West LeVoy Drive / Salt  Lake City,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



A Sorenson Company 

Date 
Analyte Analyzed n m  
Uranium 20-JUN-95 0 O : O O  

FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES 

Result Flag Dilution CRDL 
1500 1 5 0  

SAMPLE ANALYSIS DATA SHEET 

Client Name...... .... :Hayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........: R q l Y  1000006 
Release.Number.......r Not Provided 

Date Recaived........:le-HAY-95 00 
DCL Client Group ..... : S95-0498-FE 

37 

0 0  

DCL Preparation Group: Not Applicable 
Date Prepared. ....... : 20-JUN-95 0O:OO 
Preparation Method...: EPA 114 A-5 
Aliquot Weight/Volume: Not Applicable 
Net Weight/VoLume .... :Not Required 

Form RLIMS63A-V1.O 

Page 6 
0622951 1295286 

S954SOlG 

Date Printed......: 22-Jw-95 11129 
Client Sample Name:BO-1 )153658 ,63 .67  
DCL Sample Name...:BO 3882 

Matrix............: F/LIQ 
Date Sampled. ..... :10-HAY-95 0O:OO 
Reporting Units...: ug/sample 
Report Basis......: O A s  Received O D r i e d  

DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Tppe...:VIS SPEC 
Instrument ID.....: 100-20 - 
Column Type.......:Not Applicable 

- - -  
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801)  266-7700 

FAX (801)  268-9992 



CHEM L A B O R A T O R I  E S  

Analyte 
Uranium 

A Sorenson Company 

Date 
Ana 1 y z ed MDL Result Flag Dilution CRDL 

20-JUN-95 0 0 : 0 0 1  1500 1 50 

FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES 

SAMPLE ANALYSIS DATA SHEET 

Client Name..........: Hayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........: Rel# 1000006737 
Release Number.......:Not Provided 

Date Received........:18-MAY-95 0O:OO 
DCL Client Group. .... : S95-0498-RE 
DCL Preparation Group:Not Applicable 
Date Prepared........: 20-JUN-95 0 O : O O  
Preparation Method...: EPA 114 A-5 
Aliquot Weight/Volume: Not Applicable 
Net Weight/Volume .... :Not Required 

Form RLIMS63A-V1.O 

Paae 7 
06229511295286 

" 

S955N03F 

Date Printed......: 22-m'H-95 11~29 
Client Sample Name:BO-l 1153658,63,67 
DCL Sample Name...:EO 38821LD 

Matrix............: F/LIQ 
Date Sampled ...... :Not Provided 
Reporting Units...: Ug/sample 
Report Basis ...... : O A s  Received O D r i e d  

DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: lOO-20 
Column Type ......'. :Not Applicable 

960 West LeVoy Drive / S a l t  Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



A Sorenson Company 

Analyte 
Uranium 

FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES 

Date 
Analyzed MDL Result Flag Dilution CRDL 

20-JUN-95 00:OO ND 1 5 0  

SAMPLE ANALYSIS DATA SHEET 

Client Name..........: Hayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........:Rel# 1000006737 
Release Number.......: Not Provided 

Date Received. ....... :18-mY-95 0O:OO 
DCL Client Group.....: S95-0498-FE 

DCL Preparation Group: Not Applicable 
Date Prepared........: 20-JUN-95 0O:OO 
Preparation Method...: EPA 114 A-5 
Aliquot Weight/Volume: Not Applicable 
Net Weight/Volume.. ..: Not Required 

Form RLIMS63A-V1.O 
06229511295286 

Page 8- ~ - - 

s9 5 4  SOlH 

Date Printed......: 22-Jw-95 llr29 
Client Sample Name: LO-1 (153659,64,68 
DCL Sample Name...:BO 3883 

Matrix............: P/LIQ 
Date Sampled......: 09-MAY-95 0 O : O O  
Reporting Units. ..:ug/sample 
Report Basis ...... : O A s  Received O D r i e d  

DCL Analysis Group: G955NOQQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....:100-20 
Column Type.......:Not Applicable 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



7 6 7 8  

Analyte 
Uranium 

F O R M  A (TYPE I) 
SINGLE M E T H O D  ANALYSES 

Date 
Analyzed MDL Result Flag Dilution CRDL 

20-JUN-95 0O:OO I ND I 1 50 

CHEM SAMPLE ANALYSIS DATA SHEET 
L A B O R A T O R I  E S  

Form RLIMS63A-Vl. 0 
. 06229511295286 

A Sorenson Company 

Date Printed......: ZZJW-95 11x29 
Client Sample Name:- BLR 1153660t65.69 

Client Name .......... :Hayden Environmental Group, Inc. DCL Sample Name...:BO 3884 
Client Ref Number....:Not Provided 
Sampling Site........: Relt 1000006737  Matrix............: F/LIQ 
Release Number.......:Not Provided Date Sampled......:ll-MAY-95 0 O : O O  

Date Received........: 18-MAP-95 0O:OO Report Basis ...... : n A s  Received O D r l e d  
DCL Client Group. .... : S95-0498-PE 

Reporting Units...: ug/iample 

DCL Preparation Group:Not Applicable 
Date Prepared. ....... : 20-JUN-95 0 O : O O  
Preparation Method...: EPA 114 A-5 
Aliquot Weight/Volume:Not Applicable 
Net Weight/Volume.. ..: Not Required 

DCL Analysis Group:C955NOOQ 
Analysis Method...: EPA.114 A-5 
Instrument Type...: VIS SPEC 
Instrument ID.....: 100-20 
Column Type.......:Not Applicable 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX ( A 0 1  1 26R-QQQ7 



7 6 1 8  

Analyte 
Uranium 

FORM B (TYPE I) 
SINGLE METHOD ANALYSES 

A - - - - - 
DATA- 

Date Percent QC QC 
Analyzed Target Result Recovery Limits Flag 

20-JUN-95 0 O : O O  Lrro 1 2100 I p L .L 

QUALITY CONTROL DATA SHEET CHEM LABORATORY CONTROL SAMPLE (LCS) 
A Sorenson Company 

Client Name..........: 
Release Number.......: 

Matrix...............: 
Reporting Units......: 

LCS Source...........: 

DCL Preparation Group: 
Date Prepared ........ : 
Preparation Method...: 

Analytical Results 

Rayden Environmental Group, Inc. 
Not Provided 

P/LIQ 
ug /s amp 1 e 

Not Applicable 
20-JUN-95 0 O : O O  
EPA 114 A-5 

Date Printed......: 
DCL Sample Name...: 

DCL Analysis Group: 
Analysis Method...: 
Instrument Type...: 
Instrument ID.....: 
Column Type.......: 

QC Limit Type.....: 

L 

Form 

Page 

RLIMS63B-V1.O 
0622951 10 1295286 

22-Jw-95 11x29 
OC-5 7 4 9 6-1 

0955NOOQ 
EPA 114 A-5 
VIS SPEC 
100-20 
Not Applicable 

Method 

Sample Comments 

Target = 2250 ug/sample 

960 West LeVoy Drive / S a l t  Lake City, Utah 84123-2547 / (801) 266-7700 
. FAX (801). 268-9992 



CHEM L A B O R A T O R I  E S  

Analyte 
Uranium 

A Sorenson Company 

Date 
Anal y z ad Result CRDL 

20-JUN-95 0O:OO ND 50 

FORM C (TYPE I )  
SINGLE METHOD ANALYSES 

QUALITY CONTROL DATA SHEET 
BLANK SAMPLE 

Client Name .......... :Bayden Environmental Group, Inc. 
Release Number.......:Not Provided 

Katrix...............: P/LIQ 
Reporting Units......: ug/iample 

DCL Preparation Group: Not Applicable 
Date Prepared ........ : 20-JmJ-95 0 O : O O  
Preparation Method...: EPA 114 A-5 

Analytical Results 

7 6 7 8  
Form RLIMS63C-V1.0 

Page 11 
0622 95 112 95286 

Date Printed......: 22-559-95 llr29 
DCL Sample Name...:BL--57496-1 

DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: 100-20 
Column Type.......:Not Applicable 

00.0097 
- 0 1 1  

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



DATA- 
CHEM L A B O R A T O R I  E S  

Analyte 
Uranium 

A Sorenson Company 

QC QC Date Sample Duplicate 
Analyzed Result Result Mean Range RPD Limits Flag 

20-JUN-95 0 O : O Q  1500 1500 I 1500 0.000 l0.W 

7 6 7 8  
FORM E (TYPE I )  

SINGLE METHOD ANALYSES 

QUALITY CONTROL DATA SHEET 
MATRIX DUPLICATE SAMPLE 

Client Name..........: Hayden Environmental Group, Inc. 
Release Number.......: Not Provided 

Form RLIMS63E-V1.0 
0622951 1295286 

Pane 12 

Date Printed.... ..:22-inm-95 llr29 
DCL Sample Name...:= 3882110 

DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: 100-20 
Column Type.......:Not Applicable 

Matrix...............: F/LIQ 
Reporting Units......: ug/sample 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



7 6 1 8  

Method: EPA 114 A-5 
Analysis: Uranium 
Preparation Method: EPA 114 A-5 
LIMS Gmup #: G955NOOQ 
DCL Set ID: S95-0498-FE 

L ~ r n  o n  A I o n i e s  
A S D R E Y S O l  COMPANY 

Case Narrative 

Client: Hayden Environmental Group 
Account: 3025 
Matrix: FLIQ 

General Set Information: Samples were analyzed for uranium according to method EPA 114 A-5 
using visible spectrophotometry. 

&lethod Summary: The method was based on the measurement of a uranium-dibenzoylmethane 
complex. Absorbance was measured at 415nm. U r d u m  was first oxidized to uranium (VI) by 
potassium permanganate. An acid-deficient aluminum nitrate, tetrapropylammonium nitrate 
solution acted as a salting solution to quantitatively extract the uranium into a methyl isobutyl 
ketone (MIBK) solvent. The organic solvent was then scrubbed with an aciddeficient solution 
of aluminum nitrate containing tartrate, oxalate, and (ethy1enedinitrilo)tetraacetic acid. Ferrous 
sulfamate was then added to remove interfering ions. Dibenzoylmethane, in a mixture of ethyl 
alcohol and pyridine, was added to the MIBK phase to develop the color. 

Sample Preparation: The samples were prepared as composites of glass fiber filter samples and liquid 
samples. 

Dilution(s): None required. 

Method and Sample QC data: The method blank (BL-57496-1) was below the LOD. The LCS 
(QC-57496-1) recovery was 92.2%. 

MD Analysis: The RPD between EO 3882 and EO 3882MD was 0.00. 

Instrument QC: The ICV recovery was 91.8%, and the ICB was below the LOD. All other 
calibration verifications and blanks met method specified acceptance criteria 

Flagging Codes: None. 

NC/CAR: No NC/CARs were required for this set. 



Miscellaneous Comments: The developed color of sample EO 3882 was brownish-yellow, and the 
developed color of the standards was a clear, bright yellow. It is possible that there were 
positive interferences in the sample. 

Date 
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DATA@ 
Datapackage Table of Contents CHEM L 1 1 0 1 1 1 0 1 1 1 1  

A aoitm&oi C O ( I ? A ~ V  

Information pertaining to this datapackage is divided into the four categories listed below (see colored dfvider 
sheets for an inventory llst of each categov). If an item on the invent0rY 1s not applicable. an "NA" is placed in the 
corresponding check box. A Case Narrative immediately precedes this Table Of Contents and coritaLns perttnent 
information about this datapackage. 

. 

Analytical Forms ...................... Yellow 
Sample Tracking Documentation . . . . . . . . . . .  Pink 
Analytical Documentation . . . . . . . . . . . . . . . . . .  Blue 
R a w D a t a . .  .......................... Green 

@ Sample Analysis Data Sheet (Form A) N 

Laboratory Control Sample (Form B) 

Initial Calibration Form 

Continuing Calibration Form 

Serial Dilution Form 

B 
t>cl ~ 1 -  Sample perm c) 

h4atri.x Spike Sample worm D) 

Matrix Duplicate Sample (Form E) 

l"/pl Endrin Breakdown or BFB/DFPP GC/MS Tuning Form 

Internal Standard Form 

Analfical Forms 
Inventory Checklist 

D<I Case Narrative 

Analytical or Environmental Report Form 

GC/MS TICS Applicable QC Sheets 

Analyhcal Forms 
Reviewer Checklist 

The Analytical Forms Inventory Checklist above is complete. 
The Case Narrative was completed in accordance wlth procedures in DCL SOP XX-DC-020. 
"Datapackage Prepaxation and Validation." 

Only the correct report forms are used (IRDIvIIS or Commerciat Forms or RLIMS Forms). 
AU fields on the report forms are complete with the correct information, including signatures. 
Results for all samples are reported per client request. 

x 
>I_ 
& Unlts. methods, and dates are correct. 

- x Sample and/or set comments are complete. 



sample Tracking Documentation 
Inventory Checklist 

LdMS Grouping Reports 

DataChem Laboratories DCL) Chain-of-Custody Record 

u<1 M ~ L  sample work order 

. Copy of numbered Nonconformance/Corrective Action Report (NC/CAR) 

Copy of Client-Related Problem Report (CPR) 

Sample Tracking Documentation 
Reviewer Checklist 

x 
- X 

- x 
- x 

. 

I .  

The Sample Tracking Documentation inventory Checklist above is complete. 

DCL Chain-of-Custody Record provides signatures for the sample pomon reported tn this data 
package. 
DCL Chatn-of-Custody Record was completed in accordance with procedures in DCL SOP XX- 

Methods speclfied on the Sample Work Order were performed or an explanation for deviations is 
provided. 
Special instructions on the Sample Work Order were followed. 
Project Management instructions on the Project Protocol Worksheet were followed. 

Client's requests were met or an explanation is provided in the Case Nanative. 
NC/CAR and/or CPR were completed in accordance with procedures in DCL SOP QC-DC-006 
"NonconfoImance/Corrective Action Report (NC/CAR) Procedures." 

DC-006 "Chaln-Of-Custody and Laborato~ Thcldrig." 



DataChem Laboratories 
LIMS - Sample Master System 

Analysis Group Report 

Date: 21-JUN-1995 1O:Ol 
User: COPENHAFER 

Page: 1 
RLIMS15-V1.l 

Analysis Run Name: G955N00Q Group ID: G955N00Q 

Samples: 7 

Pos 

1 
2 
3 
4 
5 
6 
7 

--- 
Laboratory 
Sample Name ----------- 
BL-57496-1 
QC-57496-1 
EO 3881 
EO 3882 
EO 3882MD 
EO 3883 
EO 3884 

Field 
Sample Name 

Laboratory 
Sample ID 

BL-57496-1 
QC-57496-1 
REAG BLK 
EO-1 
EO-1 
LO-1 
FLD BLK 

END OF LISTING ----- ----- 

S95 5NO 3C 
S955N03D 
S954S01F 
S954S01G 
S955N03F 
S95 4S01H 
S954SOlJ 

Laboratory 
Group Name ---------- 
S95-0498-FE 
S95-0498-FE 
S95-0498-FE 
S95-0498-FE 
S95-0498-FE 
S95-0498-FE 
S95-0498-FE 

Accnt. 
Number 

03025 
03025 
03025 
03025 
03025 
03025 
03025 

------ 



7 6 7 8  

'Gross Beta 

Gross Alpha 

Total Uranium 

.. 
Q, 
Y 

d 

0 

c .- 
3 
0 

W 
.- - 
K 

z 
W 



SamDle Work Order 

Rep. Ion Chrornatography/UV-VIS Latest Latest NO. of Split Storage Analysis/Prep. 
Group Analytes Requested Prep. Date Anal. Date Samp. ID Location Method Inst. 

7 6 1 8  

I 

m 

Q C  Clearance: 

Project Manager: Keith R. Nicholson 
Client: Hayden Environmental Group, 

Account: 03025 

Project/Task: COMM-ENV 
Date Received: 

Date for 

FE Uranium 4 

DCL Root Set ID: S95-0498-FE 

DCL Lab. Name: EO 3881-EO 3884 

Total # Samples: 4 

Sample Medium: F/LIQ 

EPA 114 A-5 R 

Earliest Sampling Date: 9-May-1995 

Preparation Type: 

/ Date 

Section Manager Approval: 
Norman K. Christensen 

OOQIOS 
Other Sections Receiving Sample Portions: IM, IW, WA 

DataChem Laboratories/ 060 West LeVoy Drive / Salt Lake City, Utah 84123 
Form: \V01.04-S\ \~2 .12  PHIKTED SlZSllSSS 11:46 
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7 6 7 8  

~trtcmur Sem'cc 
warn Laboratories 
960 west Lrvoy Drive 
a t  Lakc city, UT 84123 

Subject Laboratory Services / Subcontracting 
FERMCO RFP # PES-80706 

Dear Sir or Madam: 

We are submitting a proposal in response to the above request and would like to receive 
a quotation from your firm for laboratory services. Your firm's name was given to us by 
FERMCO as a qualified subcontract laboratory. 

We request a firm, fixed cost proposal to provide amIytical support for the scope of work 
included with this letter. To summarize the analytical scope of work 

1. Provide analysis by USEPA Method 5 (4OCFR Part 61) for three field samples from 
Source EP8-013 and one field sample fiom EP11-002. Filter, probe rinse (Acetone), 
and backhalf N O )  samples will be included as well as quality control samples (see 
below). Samples are to be analyzed for total particulate. 

' 2. Following particulate analysis, the fractions for each field sample shall be cornposited 
and analyzed to total activity and uranium per EPA Method 114, and according to, 
the protocol showi in Table 2 of the scope of work. 

3. Proposed cost shall include cost to analyze and report results for all field samples 
. and quality control samples. Quality control samples to be included in the sample 
sets: 

- Performance evaluation sample, to be supplied by FERMCO, and analyzed 
for total Uranium in the same manner as. the composites (Item 6, scope of 
work). 

- Two field blank acetone rinse samples, two field blank filters, two laboratory 
filter blanks (supplied by Hayden), laboratory matrix spike/spike duplicate, 
and two container blanks. 80011% 

# A  



TALLY SHEET 

+ 

RELEASE #: 

DATE SHIPPED: 17-May-95 
MATERIAL: 

1 OOOO06737 (Can 1 of 1) 
PO #: 95-H053 (DCL-SLC) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

Composite 
Sample 
Number 

REAG BLK 
REAG. BLK 
REAG. B M  

EO-1 
EO-1 
EO-1 

LO-1 
LO-1 
LO-1 . 

FLD. BLK. 
FLD. BLK. 
FLD. BLK. 

ANALYSIS : Total U; Gross A B ;  Particulates; Gamma Scan 

Lot Number 

WO50-725-PO47-6737 
W050 -725 -PO47 -6737 
WOSO-725-PO47-6737 

W050-725 -PO47 -6737 
W050 -725 -PO47 -6737 
W050-725 -PO47-6737 

W050-MS-PO47 -6737 
WO50-725 - PO47 -6737 
W050-725-PO47-6737 

WO50-725-PO47-6737 
W050 -725 -PO47 -6737 
WO50-725-PO47-6737 

Sample 
Container 

Size 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

Anatid 
FACTS 
Number 

2001 53657 
2001 53662 
2001 53666 

2001 53658 
2001 53663 
2001 53667 

2001 53659 
2001 53664 
2001 53668 

2001 53660 
2001 53665 
2001 53669 

- 
Gross 
Weight 

Ibs. 

0.1 06 
0.51 1 
0.943 

0.106 
0.423 
1.128 

0.1 01 
0.542 
0.934 

0.106 
0.476 
1.163 

- 

- 
6.537 

- 
Tare 

Neight 
Ibs. 

0.08E 
0.141 
0.1 41 

0.08E 
0.141 
0.141 

0.08E 
0.141 
0.1 41 

0.08E 
0.1 41 
0.141 

- 

- 
1.48( 

Page 1 of 1 

- 
Net 

Neight 
Ibs. - 
0.01 a 
0.370 

0.01 a 

0.802 

0.282 
0.987 

0.01 3 
0.401 
0.793 

0.01 0 
0.335 
1.022 

- 
5.051 



I -  
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ED MAY 17,  1995 08:57:36 
ROUP A SYSTEM #7 SMEARS FOR FREE RELEASE ( 1 . 1  MINI 7 6 7 8  

AMPLE GROSS GROSS REMOV. REMOV. TIME OF 
UMBER ALPHA B - g  dPm-a demJ-g COUNT 

1 0 2 -0 0 08:58:45 
2 1 4 2 4 09: 00:06 
3 1 4 2 4 09: 01 : 27 
4 0 4 -0 4 09: 02: 48 
5 0 2 -0 0 09:04:10 

0 1 -0 -1 09:05:30 
1 1 2 -1 09:06:51 
1 6 2 8 09:08:13 

9 0 2 -0 0 09: 09: 34 
2 1 5 -1 09:10:55 10 

11 0 2 -0 0 09:12:16 
09: 13: 37 

4 2  
12 1 2 2 0 

i 
n 
U -I 

r n C n " " - 5-17-5 

PERATION COMPLETE 

00011s 



E D  MAY 1 7 ,  1995  10:04:45 ut 

4 6 7 8  R O U P  A S Y S T E M  1 7  S M E A R S  FOR F R E E  R E L E . 4 S E  ( l . l < , M I N )  

A M P L E  G R O S S  G R O S S  REMOV. REMOV. ". T I M E  OF -. 

L'?iBER A L P H A  B-€3 dpm-a dpm-B-g :\. C O U N T  

1 0 2 -0 0 10:05:55  

P E R A T I O N  C O Y P L E T E  . Of 



05/17/19 e( . .- 

RG93 
JIDE 26 

POTENTIAL HAZARDS 

[RE OR EXPLOSION 

?lammable/combustible material; may be ignited by heat, sparks or flames. 
Japors may travel to a source of ignition and flash back. 
Zontainer may explode in heat of fire. 
Tapor explosion hazard indoors, outdoors or in sewers. 
lunoff to sewer may create. fire or explosion hazard. 

3ALTH HAZARDS 

lay be poisonous if inhaled or absorbed through skin. 
Tapors may cause dizziness or suffocation. 
:ontact may irritate or burn skin and eyes. 
?ire may produce irritating or poisonous gases. 
lunoff from fire control or dilution water may cause pollution. 

EMERGENCY ACTION 

Ceep unnecessary people away; isolate hazard area and deny entry. 
jtay upwind; keep out of low areas. 
'ositive pressure self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. 
:solate for 1/2 mile in all directions if tank, rail car or tank truck is 
involved in fire. 
:ALL Emergency Response Telephone Number on Shipping Paper first. 
If Shipping Paper not available or no answer, %ALL CHEMTREC AT 
1-800-424-9300. 
:f water pollution occurs, notify the appropriate authorities. 

RE 

mall Fires: Dry chemical, C02, water spray or alcohol-resistant foam. 
o not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. 
arge Fires: Water spray, fog or alcohol-resistant foam. 
ove container from fire area if you can do it without risk. 
pply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 
or massive fire in cargo area, use unmanned hose holder or monitor 
nozzles; if this is impossible, withdraw from area and let fire burn. 
ithdraw immediately in case of rising sound from venting safety device 
or any discoloration of tank due to fire. 

ILL OR LEAK 

hut off ignition sources; no flares, smoking or flames in hazard area. 
top leak if you can do it without risk. 
ater spray may reduce vapor; but it may not prevent ignition in closed 
spaces. 

Page 1 0003.17 



Section:  ER 2 6  

Small S p i l l s :  
material  and 

Large S p i l l s  : 

FIRST A I D  r 

Take up w i t h  sand or other noncombustible absorbent 
p l a c e  i n t o  containqrs for l a t e r  disposal.  
Dike f a r  ahead of  l i q u i d  s p i l l  f o r  l a t e r  d i s p o s a l .  

Move vict im t o  fresh a i r  and c a l l  emergency medical care; i f  not 
breathing, g i v e  a r t i f i c i a l  respiration;  i f  breathing i s  d i f f i c u l t ,  g i v e  
oxygen. 

In case o f  contact  w i t h  material ,  immediately flush eyes w i t h  running 
water f o r  a t  l e a s t  1 5  minutes. Wash skin w i t h  soap and water. 

Remove and i s o l a t e  contaminated clothing and shoes a t  the s i t e .  

Page 2 000218 
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7.6V 8 
DATACHEM kBORATORlES COOLER RECEIPT CHECKLIST 

Cooler Cooler 
h x i ! d -  - -. 
1 M a s  b34‘  ,2L!2 6 MC95 ”c 

L L M C 9 5 o C . L M C 9 S 2 1 2 M C 9 5 ” c  

L M C 9 S O C L M C 9 S 2 1 3 M C 9 5 2  
4 - O C 9 - 2 1 4 M C 9 I ” C  
L M C 9 5 2 1 0 M C 9 S J 1 5 M C 9 5 ” C  

1. Client Name: w c o  8. IcepreSent Y e Q J  

3. TimeJDate of Receipt: /O 0 5 /8 -‘ir Comments: Em cd%A OdU/ 
2. Project/Task/Site: EL. 

4. # Coolers Received.-. 9. Temp Control: Resen 

5 .  10. 

11. 

6. 

i2suahA UrUl 
Cooler 
Received 
11 MC95 ”c 

custody Seals?: 
(CtrCk) 

7. Comments on Cooler Condition (#a) 

I W U H  12. Are all temperam within project specific guidelines? 

Delivered to: 

Delivered by: 
RojstManaga 

%RESPONSE REQUIRED WITHIN 24 HOURS% 
PROJEcr MANAGER’S COMMENTS: 
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. . .  

. .  -<, : ... ..; . :. .. 
' ',:SAMPLE DISPOSAL CONTROL FORH 

DataChem Laboratories ID Number: sc-oq?b- f6 Analyst: 

Date of Analysis: & b p f  Analyzed For: 
I ,  

DI s POSAL CLASS I FI CATI  ON^ 
Not 

Sample Number Hazardous Hazardous 

i i  
[ I  [ I  

[ I  I 1  
i i -  

'A runple ( a t  her miid or Iiquid) ir to be c l d e d  u 
h u u d o w  w u t e  upon dirpord if it d b i t r  aay of 
the foilowing tonditiom: 

(if duoifid u huudoua) 
1. If it or its extract contairu I d  of the ant- 

inurtr 2 thorn rpcd6ed ia Table 1. 

2. If it c o n t h  sipSunt ltrtlr of o&c ud- 
Vent89 

3. If it ir d v e  (pH 5 3 or.2 12.5). 
. .  

4. 11 it i, crplodri;;-j ; . . .  . . . . . .  . .  .( ................ - . . . . . . . . . . . . . . . . . .  . .  -...,::.z ....... ,,._ .: . . . . .  . . - .  * : _ . _ _ _ _  

. .  

. . _  . .  

Code* Explanation 

-1 -1-L.. 

LDA 
t 

DO04 
WOS 
DO18 
DO06 
001) 
0020 
0021 
DO12 
DO07 
002J 
0024 
002s 
002s 
0016 
DO17 
0028 
DOZY 
DOJO 

OOJl 
ooia 
ooia 
0013 R.uehlorobPeadl.ao 
0014 R m u c h L o r 0 8 ~ 0  
0008 
w11 
0009 
w14 
DO33 
W36 

,0037 
DO38 

OOU 
Do31 

0041 
DO41 
w11 nQu 

wia 

mu 
004a 

s .000  
100.0 

0 . 5  
1.0 
0 . )  
0.OJ 

100.0 
6 . 0  
1.0 

200.0-  
200.0- 
100.0' 
200.0- 
10.0 
7.s 
0 .3  
0 .7  
0.11 - 
0.01 
0 . 0 0 8  
0.11 
0.1 
1.0 

0.a 
10.0 

2ao.o 

1.0 
0.4 

2.0 
100.0 

S.0 
1.0 
S . 0  
0.7 
0.3 
0 .3  

400.0 
1.0 
1.0 

- .  



7 6 7 8  
DataChem Laboratories 

PROJECT RESOURCE UTILIZATION SUMMARY 
Date: b/Z I / 9 r  

DCL Reference f :  
I ’  

!??S- bYW- FE 
Company/Agency Name: hLy1c I  &&.@&J Gl/b@. 

Analytes/Method: &4niMc*, / A S?H? f= 718 - 91 
/ 

Major Instrumentation 

&f&- /oo-zo 

LABOR 

Total Hours 
/.r 

SUPPLIES 

EQUIPMENT 

so0124 

DataChem Laboratories/ 960 West LeVoy Drive / Salt Lake City, Utah 84123 



A 8ORENSOY COYPAMY 

Case Nanative 

Analysis: Gross Alpha/ Gross Client: Hayden Environmental Group 
Beta Account: 3025 

Preparation SOP#: WR-DC-200 Matrix: Filter/ Liquid 
Analysis SOP#: WR-EP-300 
DCL Set ID'S: S95-0498-DE 

General Set Information: The above sample set consisted of four filter samples with 
additional liquid material that was added upon completion of the dissolution of the 
filter. 

Method Summary: The sample was ashed in a muffle furnace, wet ashed using hydrofluoric 
acid followed by ashing with concentrated nitric acid. At this point, the additional 
liquid sample material was added and the combined volume was reduced to 
approximately 3 mL. The sample was transferred into a PMP container and diluted to 
50 mL. A 10 mL aliquot was removed to prepare the sample for analysis. The 
sample was evaporated and transferred to a flamed, acid-washed, stainless steel 
planchet and dried under infra-red lamps. After cooling, the prepared sample was 
counted on a gas proportional counter. 

Sample Preparation: The samples were analyzed according to procedure with no exceptions. 

Quality Control Data: 
Laboratory Control Sample: One LCS was analyzed within this data set 

and met a l l  QC requirements. 

Blank: One blank was analyzed within this data 
set and was within QC requirements. 

Matrix Spike/Matrix Spike Duplicate: One matrix spike and matrix spike 
duplicate was analyzed within this data set. 
The recovery for the matrix spike was 
105% and was flagged by QC. Upon 
review, it was determined that this result 
was acceptable. 



Instrument QC: All initial and continued calibrations were within QC requirements. 
J 

NUCAR: No NC/ CARS were required for this lot. 

Miscellaneous Comments: The contractual control Limits of 10 pCi/ sample for alpha and 
beta were met for al l  samples. 

I 9s 
Rohd Lully 'Date 



COVER FORM (TYPE I )  
SINGLE METHOD ANALYSES 

SUMMARY INFORMATION 

Hayden Environmental Group, Inc. 
Attention: David Robinson 
561 Congress Park Drive 
Dayton, OH 45459 

Client Sample ID Lab Sample ID 

EL-57147-1 BL-57147-1 
QC-57147-1 QC-57147-1 
REAG BLK EO 3881 
EO-1 EO 3882 
LO-1 EO 3883 
FLD BLK EO 3884 

Form RLIMS63M-V1.0 

Page 1 
06 149509532 2 99 

G954POlY 

Date Reported.....: 

Date Printcd......:14 ---95 09:53 
DCL Client Group..: 895-0498-DE 

Client Ref Number.:Not Provided 
Release Number....:Not Provided 

Analysis Method...: WR-EP-300 

Laboratory Supervisor: 

0 6  
960 West LeVoy Dr!--e / Salt Lake City, Utah 84123-2547 / (801) 266-7700 

3 



CHEM L A B O R A T O R I  E S  

FORM H (TYPE I) 
SINGLE METHOD ANALYSES 

SAMPLE GROUP COMMENTS 

Form RLIMS63H-V1.O 

Page 2 
06 1495095322 99 

A Sorenson Company 

Date Printed......:14--Jml-95 09x53 
DCL Client Group..: S95-0498-DE 

Client Name....... ... :Hayden Environmental Croup, Inc. 
Release Number....:Not Provided 

General Information 

The DCL QC Database maintains all numerical figures which are input from the pertinent data 
source. These data have not been rounded to significant figures nor have they been moisture corrected. 
Reports generated from the system, however, list data which have been rounded to the number of 
significant figures requested by the client or deemed appropriate for the method. This may create 
minor discrepancies between data which appear on the QC Summary Forms (Forms B-C) and those that would 
be calculated from rounded analytical results. Additionally, if a moisture correction is performed, 
differences will be observed between the QC data and the surrogate data reported on Form A (or other 
report forms) and corresponding data reported on QC Summary Forms. In these cases, the Form A will 
indicate the .Report Basis. as well as the moisture value used for making the correction. 

S-1 Definitions 

XD - Not Detected above the XDL or IDL (LLD or XDC for radiochemistry). 
B - For organic analysis the qualifier indicates that this analyte waa found in the method blank. 
J - The qualifier indicates that the value is between the XDL and the PQL. It ia also 

For inorganic analysis the qualifier signifies the value is between the IDL and PQL. 

used for indicating an estimated value for tentatively identified compounds in mass 
spectrometry where a 1:l response is assumed. 



A- sorenson Company 

An a 1 y t e 
Gross Alpha 

Gross Beta 

F O R M  A ( T Y P E  I) 
SINGLE M E T H O D  ANALYSES 

Date Detection ResultfError 
Ana 1 y z ed Limit iTPU Error Flag Dilution CRDL 

09-JUN-95 0O:OO 1.2E-1 1.6E-lf8.lE-2 1 10 

09-JUN-95 0O:OO 3.4E-1 9.9E-1i2.lE-1 I 10 
.f8.7E-2 

f2.9E-1 

SAMPLE ANALYSIS D A T A  SHEET 

Client Name..........:Rayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........:Not Applicable 
Release Number.......:Not Provided 

Date Received........:Not Applicable 
DCL Client Group.....: S95-0498-DE 

DCL Preparation Greup:G955002X 
Date Prepared.... .... : 09-JUN-95 0 O : O O  
Preparation Hethod...:WR-DC-200 
Aliquot Weight/Volume: 350.0 mL 
Net Weight/Volume....: Not Required 

Form RLIMS63A-V 1.0 
06149511294388 

Date Printed......: 14-Jrm-95 11:29 
Client Sample Name:BL-57147-1 
DCL Sample Name...:BL-57147-1 

Xatrix............: F/LIQ 
Date Sampled......:Not Applicable 
Reporting Units...: pCi/sample 

O A s  Received ODried 

DCL Analysis Group:G955802X 
Analysis Xethod...: WR-EP-300 
Instrument Type...: GPC 
Instrument ID.. . . . : HT-1000 -41 
Column Type.......:Not Applicable 

'0o'fJa-a Q ( j  5 

960 West LeVoy Drive ' S a l t  Lake C i t y ,  Utah 84123-2547 / (801) 266-7700 



A Sorenson Company 

halyte 
;rosa Alpha 

;rOSs Beta 

S 

Date Detection Result+Error 
Analyzed Limit fTPU Error Flag Dilution CRDL 

09-JUN-95 0Q:OQ 1.8E-1 7.OE121.3EO 1 10 

09-JUN-95 0O:OO 3.8E-1 5.6Elfl.OEO 1 10 
fl .4E1 

fl .lEl 

F 
F O R M  A (TYPE I) 

GLE M E T H O D  ANALYSES 

SAMPLE ANALYSIS D A T A  SHEET 

Client Name....... ... :Hayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........: Not Applicable 
Release Number.......:,Not Provided 

Date Received........: Not Applicable 
DCL Client Group ...., : S95-0498-DE 
DCL Preparation Group:G955802X 
Date Prepared.. ...... : 09-JUN-95 0 O : O O  
Preparation nethod...:wR-DC-200 
Rliquot Weight/Volume: 350.0 mL 
Net Weight/Volume.. . . : Not 'Required 

Form RLIMS63A-V1.O 
. 06149509532299 
Page 4 

S955802R 

Date Printed......:14-m-95 09:53 
Client Sample Name: QC-57147-1 
DCL Sample Name...:QC-57147-1 

Matrix............: F/LIQ 
Date Sampled......:Not Applicable 
Reporting Unita.. .: pCi./w sa- 

O A s  Received ODried 

DCL Analysia Group:C955802X 
Analysis Hethod...:WR-EP-300 
Instrument Type...:GPC. 
Instrument ID.....: HT-1000-A3 
Column Type.......: Not.Applicable 



FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

nalyte 
ross Alpha 

ross Beta 

SAMPLE ANALYSIS DATA SHEET 

Date Detection ResultiError 
Analyzed Limit iTPU Error Flag Dilution CRDL 

09-JUN-95 0O:OO 5.6E-1 S.lEOi6.8E-1 5 10 

09-JUN-95 00:OO 8.9E-1 5.5EOi7.3E-1 5 10 
fl. 2EO 

il. 3E0 

:lient Name...... .... :Hayden Environmental Group, Xne. 
:lient Ref Number....:Not Provided 
Sampling Site........: Rel# 1000006737 
ielease Number.......:Not Provided 

)ate Received........:l8 -MAY-95 00:OO 
)CL Client Group.....: S95-0498-DE 

)CL Preparation Group: G955802X 
)ate Prepared. ....... : 09-JUN-95 0O:OO 
'reparation Method...:WR-DC-200 
dlquot Weight/Volume: 10.0 mL 
let Weight/Volume. ... : Not Required 

Form RLIMS63A-Vl. 0 

Page 5 
06 1495095322 99 

S954PQ67 

Date Printed......:l4-JV19-95 09r53 
Client Sample Name:FtBAG BLR 1153657,62,66 
DCL Sample Name...:BO 3881 

Matrix............: P/LIQ 
Date Sampled......: 11-MAY-95 0O:OO 
Reporting Units.. . : pCi/€.Le 
Report Basis.. . . . . : N A B  Received OD? ied 

DCL Analysis Group:G955802X 
Analysis Method...:WR-EP-300 
Instrument Type...:GPC 
Instrument ID.. . . . : HT-1000 -A% 
Column Type.......:Not Applicable 

.OQgfl311P. 

0 0 7  
960 West LeVoy S'rive / Salt Lake C i t y ,  Utah 84123-2547 / (801) 26r-7700 



CHEM L A B O R A T O R I  E S  

malytt 
k o s s  Alpha 

k o a s  Beta 

A Sorenson Company 

Date 'netection ResultiError 
Analyzed Limit fTPU Error Flag Dilution CRDL 

09-JUN-95 0 O : O O  8.6E-1 4.2EOf7.8E-1 5 10 

09-JUN-95 0O:OO 9.9E-1 2.OEOf7.4E-1 - 10 
il .1EO 

fa. 4E-1 
c 

FORM A ( T Y P E  1) 
SINGLE M E T H O D  ANALYSES 

SAMPLE ANALYSIS D A T A  SHEET 

Client Name..........:Hayden Environmental GroupI InC. 
Client Ref Number....:Not Provided 
Sampling Site........: Rell 1000006737 
Release Number.......:Not Provided 

Date Received....,...: 18-MAY-95 0 O : O O  
DCL Client Group ..... :S95-0498-DE 
DCL Preparation Group:C955802X 
>ate Prepared.. ...... : 09-JUN-95 0O:OO 
Preparation Method...: WR-DC-ZOO 
Uiquot Weight/Volume: 10.0 mL 
Vet Weight/Volume .... : Not Required 

7 6 7 8  

Form RLIMS63A-V1.0 

Page 6 
06149509532299 

S954P06B 

Date Printed......:14 --JIRS-95 09t53 
Client Sample Wame:BO-l )153658,63,67 
DCL Sample Name...:BO 3882 

Matrix. ........... :F/LIQ 
Date Sampled......:lO-EIAY-95 0O:OO 
Reporting Units ... :pCi/HS&vvya&- 
Report Basis ...... : W A S  Received ODried 

DCL Analysis Group:G955802X 
Analysis Method...:WR-EP-300 
Instrument Type...: GPC 
Instrument ID.....: HT-1000-43 
Column Type ....... :Not Applicable 



F O R M  A ( T Y P E  I) 
SINGLE M E T H O D  ANALYSES 

1 Date betection ResultkError 
Analyte Analyzed Limit fTPU Error Flag Dilution CRDL 
Gross Alpha 09-JUN-95 0 O : O O  7.7E-1 6.5EOi8.4E-1 5 10 

Gross Beta 09-JUN-95 OOIOO 1.lEO 2.9EOi8.3E-1 S 10 
*l. SBO 

SAMPLE ANALYSIS D A T A  SHEET 

Form RLIMS63A-V1.0 

Page 7 
06 149509532 2 99 

S954P069 

Date Printed......:14--;TW-95 09x53 
Client Sample Name:L0-1 1153659,64,68 

Client Name........ ..:nayden Environmental Group, Inc. DCL Sample Name...:BO 3883 
Client Ref Number....:Not Provided 
Sampling Site........: RelO 1000006737 Matrix............: F/LIQ 
Release Number.......:Not Provided Date Sampled... ... :09-WAY-95 0 O : O O  

Date Received........: 18-MAY-95 0O:OO Report Basis ...... : B A S  Received UDried 
DCL Client Group ..... : S95-0498-DE 

Reporting Units ... : p C i / m S v  

DCL Preparation Group:G955802X 
Date Prepared..... ... : 09-JUN-95 0O:OO 
Preparation Method...: WR-DC-200 
Aliquot Weight/Volume:lO.O mL 
Net Weight/Volume. ... : Not Required 

DCL Analysis Group:G955802X 
Analysis Method...: WR-EP-300 
Instrument Type ... : GPC 
Instrument ID.. . . . : WT-1000 * *cy 
Column Type.......:Not Applicable 

I -  

.- 



A Sorenson Company 

Analyte 
Gross Alpha 

3ross Beta 

F O R M  A ( T Y P E  I) 
ANALYSES 

Date Detection ResultiError 
Ana 1 y z ed Limit fTPU Error Flag Dilution CRDL 

5.3EOi7.6E-1 5 10 

4.4EOf6.9E-1 5 10 

09-JUN-95 0O:OO 7.lE-1 

09-JON-95 0 O : O O  0.6E-1 
fl. 3E0 

fl.1EO 

SINGLE M E T H O D  

SAMPLE ANALYSIS 

Client Name..........:Hayden~Enoironmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........: Rel# 1000006737 
Release Number.......:Not Provided 

Date Received........: 10-HAY-95 0O:OO 
DCL Client Group ..... : S95-0490-DE 
DCL Preparation Group:G955802X 
Date Prepared. ....... : 09-JUN-95 0O:OO 
Preparation Hethod...: WFl-DC-200 
Aliquot Wcight/Volume: 10.0 mL 
Net Weight/Volume. ... :Not Required 

D A T A  SHEET 

Form RLIMS63A-Vl. 0 

Page 8 
06 1495095322 99 

S954PO6B 

Date Printed. ..... :14-=-95 09r53 
Client Sample Name: PLD ELK 1153660,65,69 
DCL Sample Name...:EO 3884 

Matrix............: F/LIQ 
Date Sampled......: 11-MAY-95 0 O : O O  
Reporting Units ... :pCi/wg&.,,.+& 
Report Basis ...... :@As Received ODried 

DCL Analysis Group:G955002X 
Analysis nethod... . : WR-EP-300 
Instrument Type...: GPC 
Instrument ID.. . . . : HT-1000-0s 
Column Type.......:Not Applicable 



CHEM L A B O R A T O R I  E S  

Analyte 
Gross Alpha 
Gross Beta 

A Sorenson Company 

Date Percent QC QC 
Analyzed Target Result Recovery Limits Flag 

69.7 101. 40.0/16 0. 09-JUN-95 0O:OO 6 8 . 8  
09-JUN-95 0 O : O Q  50.4 55.8 I 111. 50.0/150. 

FORM B (TYPE I) 
SINGLE METHOD ANALYSES Form RLIMS63B-V1.0 

0614951 1185670 
Page 3 

QUALITY CONTROL D A T A  SHEET 
LABORATORY CON.TROL SAMPLE (LCS) 

S955802R 

Date Printed.. .... : 14+1m-95 1l:lB 
Client Name..........: Hayden Environmental Group, Inc. DCL Sample Name...:QC-57147-1 
Release Number.......:Not Provided 

Matrix...............: P/LIQ Analysis Nethod...:WR-EP-300 
Reporting Units......: pCi/Sfs 

LCS Source.. ......... ~L-GWI i s L  Column Type.......:Not Applicable 

DCL Preparation Group:G955802X 
Date Prepared... ..... : 09-JUN-95 0O:OO 
Preparation Hethod...:WR-DC-200 

DCL Analysis Group:G955802X 

Instrument Type...:CPC 
Instrument ID.....: HT-1000 "4e 

3 - 4 0  I S C  alas 

QC Limit Type ..... :Method 

960 West LeVoy DrTYTe / Salt L a k e  C i t y ,  U t a h  84123-2547 / (8011 2"-7700 



- - FORM C (TYPE I) - - SINGLE METHOD ANALYSES Form RLIMS63C-VI .O 
06149511185670 DATA= Page 4 CH-M QUALITY CONTROL DATA SHEET 

89558024 
L A B O R A T O R I  E S  BLANK SAMPLE 

A Sorenson Company 

Analyte 
Gross Alpha 
Gross Beta 

Client Name..........; 
Release Number.......: 

Date 
Analyzed Result CRDL 

09-JUN-95 0O:OO 0.163 1 
09-JUN-95 0 O : O Q  0.992 4 

Matrix...............: 
Reporting Units......: 

DCL Preparation Group: 
Date.Prepared ........ : 
Proparation Method...; 

Analytical Results 

Date Printed.. . . . .: 14-Jomr-95 1l;lO 
Hayden Environmental Group. Inc. DCL Sample Name...:BL-57147-1 
Not Provided 

P/LIQ Analysis Method...:WR-EP-300 
pCl/sample Instrument Type...:GPC 

DCL Analysis Group:G955802X 

Instrument ID.....: HT-1000 
Column Type.......: Not Applicable 

G955802X 
09-JUN-95 0O:OO 
WR-DC-200 

960 West LeVoy D: -:re / Salt Lake Citv, Utah 84123-2547 / (801) 26-- -7700 



- - FORM F (TYPE I) - 

Analy t e 
Gross Alpha 
Gross Beta 

- 
SINGLE METHOD ANALYSES Form RLIMS63F-V1.0 - - - - - 0614951 1185670 = 

I -  

QC 
Flag QS Date Sample Spiked Spike Percent 

Analyzed Result Result Added Recovery Limits 
12-JUN-95 00:001 0.159 73.3 69.4 105. 45.0/105. t 

12-JUN-95 0o:Od 1.13 50.6 51.9 95.3 45.0/105. 

A So: 

4nalyte 

:ross Beta 
;ross Alnha 

- 
QUALITY CONTROL D A T A  SHEET Page 5 EM.  MATRIX SPIKE SAMPLE 

O R A T O R 1  E S  
renson Company MATRIX SPIKE DUPLICATE SAMPLE 

Date Duplicate Percent QC QC 
Ana 1 y z ad Result Recovery Mean Range RPD Limits Flag 

12-JON-95 0O:OO 66.9 96.1 70.1 6.42 9.2 O.OOO/SO.O 
12-JUN-95 0 O : O C  51.9 101. 51.3 1.35 2.6 0.000/50.0 

S954YOSH 

DCL Sample Name...:lIIS 0384711SD 



7 6 7 8  
Datapackage Table of Contents 

Information pertaining to this datapackage is dlvlded into the four Categories listed below (see mlored divldu 
sheets for an inventory list of each category). If an item on the inventory is not applicable. an %A" is placed in the 
corresponding check box. A Case Narrative immediately precedes thk Table of Contents and conralns pertinent 
information about this datapackage. 

Analytical Forms ...................... Yellow 
Sample Tracking Documentation . . . . . . . . . . .  Pink 
Analytical Documentation . . . . . . . . . . . . . . . . .  Blue 
R a w D a t a . .  .......................... Green 

Analytical Forms 
Inventory Checklist 

Case Narrative 

Analytical or Environmental Report Form 

Applicable QC Sheets 

Cover Form 

Sample Group Comments (Form H) A Surrogate Summaxy (Form G) 

Sample Analysis Data Sheet (Form AI 

Laboratory Control Sample (Form B) 

Blank Sample (Form C) 

Mamx Spike Sample (Form D) 

r;;l uatrlx SpikejMatriX spike ~ u p l l ~ a t e  Sample ~ o r m  FI 

Lcll 
Mtial Calibration Form 

ConUnulng Callbmtion Form 

Serial Dilution Form 

EIIW BR~MOWII or BFB/DFTPP GC/MS Tuntng F O ~  

Analytical Forms 
Reviewer Checklist 

The Analytical Forms Inventoq Checklist above is complete. 
The Case N a ~ ~ a t i v e  was completed in accordance wlth procedurts in DCL SOP XX-DC-020. 
"Datapadsage FVeparation and Validation." 
only the c o m t  nport forms rn used URDMIS or  omm men^ F O ~  or FUMS F O ~ ) .  

AU fields on the report forms are complete with the c o m t  information. including signatures. 
Results for all samples a~ reported per d e n t  q u e s t .  
Units. methods. and dates are c o m t  

X 
3 
& 
A 

Sample and/or set comments are complete. ~800138 . 
Dm 

blJ9 Iss'Reviewed by&A h&h d f W 5  
D.tc 



Sample Tracking Documentation 
Inventory Checklist 

LdMS Grouping Reports 

DataChem Iaboratorles @CL) Chaln-of-Custody Record 

DCL Sample Work Order 

Copy of numbered Nonconfonnance/Corrective Action Report (NC/CAFU 

Copy of Client-Related Problem Report (CPR) 

Sample Tracking Documentation 
Reviewer Checklist 

m e  Sample Tracking Documentation Inventoxy Checklist above is complete. 

DCL Chain-of-Custody*Record pmvides signatures for the sample portion reported in this data 

DCL Chaln-of-Custody Record was completed in accordance with procedures in DCL SOP XX- 
DC-006 "Chainof-Custody and Laboratory Tracking." 

Methods specified on the Sample Work Order were performed or an explanation for deviations is 
provided. 

Spedal instructions on the Sample Work Order were followed. 

Pmject Management instructions on the Project protocol Worksheet were followed. 

Client's requests were met or an explanation is provlded in the Case Narrative. 

"Nonconfo~~~.~ce/ComctWe AcUon Report (NC/cAR) proceduFts." 

1 
x 
4 
&- 

Package. 

J& NC/CAR and/or CPR were completed in accordance wlth procedures in DCL SOP QC-DC-006 
55 



DataChem Laboratories 
LIMS - Sample Master System 

Preparation Group Report 

Date: 14-JUN-1995 13:41 
User: LULLY 

Page: 1 
RLIMS15-V1.l 

Preparation Run Name: G955802X Group ID: G955802X 

Samples: 18 

Pos 

1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

--- 

a 

----- 

Laboratory 
Sample Name ----------- 
BL-57147-1 
QC-57147-1 
EO 3881 
EO 3882 
EO 3883 
EO 3884 
MXS 03841 
MXS 03842 
MXS 03843 
MXS 03844 
MXS 03845 
MXS 03846 
MXS 03847 
MXS 03847MS 
MXS 03847MSD 
IUS 03848 
MXS 03849 
MXS 03850 

Field 
Sample Name ----------- 
BL-57147-1 
QC-57147-1 
REAG BLK 
EO-1 
LO-1 
FLD BLK 
E14SW0800390 
E14SW0800393 
E14SW0800395 
E14SW0800398 
E14SW0800400 
E14SW0800403 
E14SW0800406 
4SW0800406MS 
SW0800406MSD 
E14SW0800409 
E14SW0800412 
E14SWO800415 

END OF LISTING ----- 

Laboratory 
Sample ID 

S955802Q 
S955802R 
S954P067 
S954P068 
S954P069 
S954P06B 
S954YO5C 
S954Y05D 
S954Y05F 
S954YOSG 
S954Y05H 
S954YO5J 
S954Y05K 
S954YO5L 
S954Y05M 
S954YOSN 
S954YO5P 
S954YOSQ 

---------- 
Laboratory 
Group Name ---------- 
S95-0498-DE 
S95-0498-DE 
S95-0498-DE 
S95-0498-DE 
S95-0498-DE 
S95-0498-DE 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 

Accnt. 
Number 

03025 
03025 
03025 
03025 
03025 
03025 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 

------ 





Sample Work Order 
QC Clearance: - 
Project Manager: Keith R. Nicholson 
Client: Hayden Environmental Group, Inc. 
Account: 03025 Sample Medium: F/LIQ 
Project/Task: COMM-ENV 
Date Received: 18-May-1995 

Date for Mailing Report:\7-Jun-1885 

DCL Root Set ID: S95-0498* 
DCL lab. Name: EO 3881-EO 3884 
Total # Samples: 4 

Earliest Sampling Date: 9-May-1995 
Preparation Type: 

Rep Radiochemistry Latest Latest N ~ .  of Split Storage Analysis/Prep. 
Group Analytes Requested Prep Date Anal Date Samp. ID Location Method Inst. 
CE Total Uranium 29-May-1995' 8-Jul-1995' 4 

DE Gross Alpha ^. 8-Jun-1995' 8-Jul-1995c- 4 I 
DE Gross Beta 8-Jun-1995' 8-Jul-1995' 4 

~ ~~ 

'Based an date of collecrion 

Special Instructions: 

Section Manager Approval: 
Charlie C. Walker Date 

00014: 
Other Sections Receiving Sample Portions: IM, IW 

DataChem Laboratories/ 880 West LeVoy Drive / Salt Lake City, Utah 84125 
Form: WOI .04-s \I*?'?. 12 PRlYTED 6/23/1091 16:40 



- e 
Y 

d 

Y a 
V 

6 w 
.- - 
b 





E e 
c 
c 2 0 0 

Y 

8 
t 
E 
c 0 a 

0 
0 
!i 

s 
P 
Y 

Q 
W 

a a 

3 
S 
Q 
t 



-.--. - 

Mjw Laboratorg Servfc~s / Subcontracting 
FERMCO RF'P # PES40706 

Dear Sir or Madam: 

We are subnu'tting a propod in response to the above request and would like to receive 
a quotation from your firm for laboratory services. Your firm's name was given to us by 
FERMCO as a qualified subcontract laboratory. 

We request a fiim, fixed cost proposal to provide analytical support for the scope of work 
included with this letter. To summa~lze the anaIytid scope of work 

1. Provide analysis by USEPA Metbod 5 (4- Part 61) for three field sampks from 
Source EP8-013 and one field sample from EP11-002. Fidtcr, probe rinse (Acetone), 
and backhalf K O )  samples will be included as well as quality eontro1 samples (see 
below). Samptcs are to be analyzed for total particulate. 

- P~rf0-e -tin sample, to be SCXmlitd FERMCO, d 
for total Uranium in the same mannct as the amposites (Item 6, scope of 
work). 

- ?tvo field blank acetone rhsc samples, two field blank &n, two labomtoy 
filter bla& (supplied by Hayden), laboratoxy matrix spikelspike duplicate, 
and two container blanks 

, 

000245 - 



TALLY SHEET 

RELEASE #: 

DATE SHIPPED: 17-May-95 
MATERIAL: 

1000006737 (Can 1 of 1) 
PO #: 95-H053 (DCL-SLC) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

ANALYSIS: Total U; Gross NB; Particulates; Gamma Scan 

Composite 
Sample 
Number 

REAG 8uc 
REAG. ELK 
REAG BLK 

EO-1 
€0-1 
EO-1 

LO-1 
LO-1 
LO-1 

FLD. BLK 
FLD. ELK 
FLD. BLK 

Lot Number 

WOSO-725 -PO47 -67% 
wO50-725-PO47-673i 
WoSO -725 - PO47 -67% 

W050-725 -PO47 -67% 
W050-725-PO47-673i 
Wo50-725-PO47-67% 

WOSO-725-PO47-6737 
IN050 -725 - PO47-6737 
W050-725 - PO47 -6737 

NOS0 -725 - PO47 -6737 
NOSO-725-PO47-6737 
NOS0 -725 -PO47 -6737 

Sample 
Container 

Size 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

Anatis/ 
FACTS 
Number 

200153657 
2001 53662 
200153666 

200153658 
2001 536a 
2001 53667 

200153659 
2001 53664 
2001 53668 

200153660 
2001 53665 
200153669 

- 
GrOSS 
Weight 

Ibs. 

0.1 o€ 
0.51 1 
0.94: 

0.1 of 
0.423 
1.1 2E 

0.1 01 
.0.54i 
0.934 

0.1 OE 
0.47€ 
1.169 

- 

- 
6.537 

7 6 ' 2 8  
Page 1 of 1 

- 
Tare 

Weight 
Ibs. 

0.08E 
0.141 
0.141 

0.089 
0.141 
0.141 

0.08E 
0.141 
0.141 

O.08E 
0.141 
0.141 

- 

- 
1.48C 

- 
Net 

Weight 
lbs. 

0.01 t 
0.37( 
0.80; 

0.01 I 
0.28; 
0.98; 

0.01 I 
0.401 
0.79: 

0.01 E 
0.33t 
1.02: 

- 

- 
5.05 



1 
1 Radiologid Retordr 

1 800148 
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‘ 6 6 7 8  rED MAY 17,  1 9 9 5  08:57:36 
:ROUP A SYSTEM 117 SMEARS FOR FREE RELEASE ( 1 . 1  HIN) 

;AMPLE GROSS GROSS REMOV. REHOV. TIME OF 
IUHBER ALPHA B-g d P m J  d p m 3 - g  COUNT 

1 0 2 -0 0 08:58:45 
2 1 4 2 4 09 : 00:06 
3 1 4 2 4 09:01:27 
4 0 4 -0 4 09:02:48 

0 1 -0 -1 09 : 05: 3 0  
1 1 2 -1 09:06:51 
1 6 2 8 09:08:13 

9 0 2 -0 0 09:09:34 
2 1 5 -1 09:10:55 10  

11 0 2 -0 0 09:12:16 
12 1 2 2 0 09: 13: 37 

5 0 2 -0 0 09:04:10 

i 
& & s-nqs 

IPERATION COMPLETE 
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lection: ER 26 . .  . . 05/17/19 

RC93 
DIDE 26 

POTENTIAL HAZARDS 

IRE OR EXPLOSION 

Flanrmrhle/combustible material; may be ignited by heat, sparks or flames. 
Vapors may travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in oewers. 
Runoff to sower may create fire or explosion hazard. 

Hay be poisonous if inhaled or absorbed through $kin. 
Vapors may cause dizziness or suffocation. 
antact may irritate or burn skin and eyes. 
Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

EMERGENCY ACTION 

Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. 
Positive pressure oelf-contained breathing apparatus (SCEA) and 
structural firefighters' protective clothing will provide limited 
protection. 
[solate for 1/2 mile in all directions if tank, rail car or tank truck is 
involved in fire. 
X U  Emergency Response Telephone Number on Shipping Paper first. 
If Shipping Paper not available or no answer, CAU CHEMTREC AT 
1-800-424-9300. 
:f water pollution occurs, notify the appropriate authorities. 

:RE 

ma11 Pireo: Dry chemical, CO2, water opray or alcohol-reoiotant foam. 
0 not use dry chemical extinguishers to control fires involving 
nitramethane or nitroethane. 
arge Fires: Water spray, fog or alcohol-resistant foam. 
ove container from fire area if you can do it without risk. 
pply cooling water to sides of containers that are exposed to flames 
until well after fire is out, Stay away from ends of tanks. 
or massive fire in cargo area, use unmanned hose holder or monitor 
nozzles; if t h i s  is impossible, withdraw from area and let fire burn. 
ithdraw Lnmediately in case of rising sound from venting safety dovlcm. 
or any discoloration of tank due to fire. 

hut off ignition sources; no flares, smoking or flames in hazard area. 
top leak if you can do it without risk. 
Bter w a y  may reduce vapor; but it may not prevent ignition in closed 

Page 3 



?&ion: ER 26 2 

;mall S p i l l s :  Take up w i t  sand or other noncombustible a 
material and place into containers for l a t e r  disposal.  

so1 

05/17/19 

ent 

a r g e  S p i l l s :  Dike f a r  ahead of l i q u i d  s p i l l  for l a t e r  disposal. 

Iove victim to fresh a i r  and c a l l  emergency medical care: i f  not 
breathing, g i v e  a r t i f i c i a l  respiration; if breathing is d i f f i c u l t ,  g i v e  
oxygen. 
:n case of contact w i t h  material, immediately f lush eyes w i t h  running 
water for a t  least  1 5  minutes. Wash s k i n  w i t h  soap and water. 
Lemove and i s o l a t e  contaminated clothing and shoes a t  the mite. 

Page 2 (000153 
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Tcmo COOlU Cooler Cooler 
Wsi!mi-  - ~~~ 

r M B S  034' a A L - 2 L - L  

2--*I-.C12-L 
3-2S-213-2 
4-29--14-.c - 2 10 MC95 2 L - 2. 

DATACHEM LABORATORIES COOLER RECEIPT CHECKLIST 

*RESPONSE REQUIRED WITHIN 24 HOURSO . . 
PROJECT MANAGER'S COMMEKIS: 



. 

C 

F 

6 
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SAMPLE DISPOSAL CONTROL FORM 

DataChem Laboratories ID Number: Analyst : 

Date of Analysis: Analyzed For: 

DISPOSAL  CLASSIFICATION^ 
N o t  

Sample Number Hazardous Hazardous Code' Explanation 

'A raraple (either rotid or liquid) is to be d@ed u 
h d m  wutc upon d i r p o d  if it exhibitr my of 
the following conditions: 

(id d d d  u huudotu) 
1. Xf it or i k  extract cont.ipr I d  of the antma- 

'bat8 2 thors rpcdded in Table 1. 

3. nit am- 2 5Oppm PCB. 

6 If it b dctamincd by the & d t  or maaqer 
tb.t the 88mpk b huudoor, poisonoub, 
tadc (e+, some d the patiade formulations). 
If this code is used, an explanation rnurt be 
prorided. 

_ _  . 

r.. 

. .  

5 . 000 
100.0 

0 . 5  
1.0 
0.1 
0.01 

100.0 
6.0 
5.0 

200.0.  
200.0* 
100.0. 
200.0- 

10.0 
7 . 1  
0 . 5  
0 .7  
0.11 
0.01 
0.008 
0.11 
0.5 
1.0 
1.0 

10.0 
100.0 

1.0 

5.0 ' 

1.0 
1.0 
0.7 

0.b ._.. 
0.1 

1oa.o 

1.0 



7 6 . 7 8  

Date 

PROJECT 

Personnel Total Hours 

DataChem Laboratories 
R ES 0 U R C E U T I L I Z AT I 0 N 

Item 

Date: 

DCL Reference #: 

Quantity 

SUMMARY 

Major Instrumentation 

Corn pan y/ Agenc y Name: 

Analytes/M et ho d: 

LABOR 

Total Hours 

SU PPLl ES 

I 

EQUIPMENT USAGE 

‘ O O U ~ 5 8  

DataChem Laboratoriee/ 960 West LeVoy Drive / Salt Lake City, Utah 84123 



Analyt~al Documenta~on 
Inventory Checklist 

Copy of TCLP Preparation Logbook Pages 

Copy of Sample Preparation Notebook/Logbook Pages 

Copy of Analyst's Notebook/Method Logbook Pages 

Copy of Instrument Injection Logbook/Instrument Logbook/Run Log Pages 

Percent Sollds/Percent Moisture Results 

Copy of Reagent Logbook Pages 

Copy of Working Standard Prepamtion Logbook Pages 

Copy of Secondary o r  Intennedlate Standard Preparation Logbook Pages 

Copy of Prlmary Standard or Concentrated Stock Standard Preparation Logbook Pages 

Certificates of Analysis for Standards 

Copy of Standard Verlflcation Logbook Pages (including documentation for spiklng 
soluUons and callbration standards) 
Copy of Preparation Logbooks for solutions prepared by QC 

All other miscellaneous documemtation associated with this set (describe) - 
. . - ........... .. -. - . 

Analytical Documentation 
Reviewer Checklist 

IC 
Lr; 
K 
4 

. .  

The Analytical Documentation Inventory Checklist above ls complete. 
Basic documentation procedures WCR followed in accordance with DCL SOP XX-DC-004 

AU notebook and logbook pages contatn 

. 
. ........ . . . . .  2 .-_. L2 

"Analytical Data . .  w o r d  Kteplng." 

pagination rtquirtd). . .  
. . . . . . .  

. . . . . .  

. .  
- - . . . . . . . . . .  





II Alpha standard Solution II 
sonree ID 

?*-a3q T S  L all5 
Concentration (pCi/mL or g) I Aliquot Added (mL or 9) Decay Corrected Acrinty (pC0 
6 4 9 p & / q  I 0.//)6 bg1*74 + 

ii Beta Standard Solation 

Self Absorption Cme-Date: Notebook: dA Page: 134 a C o e f I i a f m - a : 0 . q ~ 7 0  b:;-a?%’ c CJ.bdg 
Notebook: fit+ Page ‘r U COemoenu - a: a .S5  05 b:’p.ocCXo c 0.67aS 

Ir 
Self Absorption Curve - Date: 

1 



Book No. @ sl6 Page No. 122 7678 
1 1 I I I I 







7 6 7 8  
Book No. .A Page 55 

RADIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL IWEVORY 

INTERMEDIATE STANDARD LOG _ -  

t All .?dhities are referenced to the SO- datdtime. D-y corrections are to be made on the following page. 

To Page:-, 



-No. 2 Page 8 

RADIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

STANDARD SOURCE LOG 

Date Received: Received Sy: 

Place Sou= bkl Above 

*Use JrJian date and military h e  
Usage: , .  

DCL Balance ID N0.:@.6? 

000166 



U.S. Endronmontrl Rotoction Agony 
Enironmontrl Monitoring Systems laboratory-bs V q r s  

Nuclorr Radiation Assosrrnont Division 

. Calibration Cenificatc 

1- .I Plutonium-239 I 
kcauber 13, 1990 1 

Activity ol daughter radionuelids 



The manufaaurar n8t.r that 8aivilifM other than that of tho principal nuclide 
and of its daughter nuclides, if any. ware errimn.d/tnomr to be: 

Purity 

Random Enwt 
Tho prdrion of thir standard was ruch that tha WnifHd n luo  o( the radioactive - 
conointration of tho principal activity had a standard mor (rm) not greater than *, 0.13 % 

99.796 d i n a  l imb  arm given by t(rm) whwa t b o b t a i d  from the st-m t fsdor 
for tho wee of fr-m (n-11). 

n 

, 
Tho madmum uncrrwimy duo to tho ru8ssablr qmrnutk mom (dilution, counting, and 
L;nown uncuuinty of tho standard) ir obtained bv tha separato artthmtic iummation of the 
p o r i t h  and nogniw mrmat ic  omor 4 + d - d ' I. T?mu have been d m m d  nut to exxcqbd 

.by alpha emission. 

Fkmalo -238 0 033% of the total activity 
- Pu-240 4*6Xlo-f% of .the total activity 

m: -241 1.5%lO-% of the total actitrity . .  
-244 6 . 2X10°9% of the total activity 
-242 8.8x10a% of the total activity 8438268'": .J,.?.. .:.e.. 



7 6 9 8  
BookNo. a Page 61 

RADIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

INTERMEDIATE STANDARD LOG 

Intermediate Standard ID: X s L  - a/ 35 standard source ID: qsq -cl 

Reference DatelTie.: Yd/ iq% /=- RMI Source Log Ref. Boomage: 3 \ I 2 I 

Usage: 

t AhcWties are referenced to the so- datdtime. Decay cmreciions are to be made on the following page. 

To Page: 



BookNo. o> Page U 

ISOTOPE(S) 
\ 6r- yo 

RADIOCEIEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

STANDARD SOURCE LOG 

CONC. @Ci/g) ISOTOPE(S) CONC. (pCi/g) 

sox7  
6 

Vendor: F.?? Vendor Source ID:) v./qd 9 

7 6 5 6  

CAUTION . 'I 

ha Source Label Above 

Usage: 

DCL Balance ID No.:_/& 2 /x 



. .  
1. . . .  . .  - ._ 

U.S. Environmental Protsction Agency 
Environmental Monitoring Systems Laboratory-Las Vega6 

Nuclear Radiation Assessment Division 

Calibration Certificate 

Description 
28 .6  years W.ll.l.k 

Measurement Activity of drinciprl radionuclide 

*nnm pr warn of ttu8 wIU(mn 

1- -1 Strontium-90 1 
. c ~ ~ + 8 ~ ~ m l  February 11, 1994 1 

~ ~ ~~~ ~~ 

Activity of daughter radionuclide 

Total mart of this 80lytmn 

grams 
. .  

Approx. 5.0 

Method of measurement ’ 
The activity of the primary solution was measured 
by four pi efficiency tracing. 

The activity of the dilution was measured by liquid 
scintillation counting. 



7678 #_. . . . .. . . a -  &. '.. . ". 0 

,;ST :' 'J 

Purity 
A 

The manufacturer states that activities other than that Of the principal nuclide 
and of its daughter nuclides. if any. were estimated/known to be: 

I 1~~ of the principal aaivity (1) o.thers 

1 less than 1 7 1  of the principal activity equal to 

I 1 7 1  of the principal activity (3) 

The activity of impurity (1) is not (2) is not (3) is not 
included in the quoted figures of the principal activity. 

- 

Random Errors 

The precision of this standard was such that the cenified value of the radioactive 

concentration of the principal activity had a standard error (sm) not greater than +- 0 .2 % 
(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor 
for the degree of freedom (n-1)). 

n 
The maximum uncertainty due to the assessable swematic errors (dilution. counting, and 

' known uncertainty of the standard) is obtained by the separate arithmetic summation of the 
positive and negative systematic error ( + 6 - 6 ' ). These have been estimated not to exceed -- 
the overall uncenainty (often called accuracy) is an estimate of the possible divergence of 
the quoted result from the true value. It is a combination of random error [t(smfl at the 99.7% 
confidence limits and the worst case estimate of the syitematic errors ( +6 ,  -6  ' ) 
The overall uncertainty is therefore calculated on the basis of + t(sm) +a], - b(sm) +a] . 
and is 1-1, 1-1of the quoted radioactive concentration. 

I: 
~ 

Decay Schemes This standardmion is based on the following assumptions of the principle nuclide, its 
daughter nuclides and impurities (no allowance for mor in these assumptions or the 
assumption of quoted half-life have been induded in the statement of accuracy above). 

Strontium-90 decays 100 percent by beta emission 
to yttrium-90. 
emission . Yttrium-90 decays also by beta 

Chemical . Carrier content per gram of solution: 

Composition 1 0 0  micrograms strontium 
of Solution 

100 micrograms yttrium 
Preservative: 

Other components: 

0.1 - 1-1 HC1 

Remarks 

February 14, 1994 *Q80272 
Date Certificae Prepared 

Approval Signature 
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Raw Data 
Radiochemistry/Mixed-Waste Department 

Proportional Counting 
Inventory Checklist 

Section 1. Sample and QC Data 

Section 2. Instrument Performance and Callbration Data 

............... ......... .................. 

. . . . . . . . . . . . . . .  . . . .  !" : . =  
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. -. . .  
. . .  
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7 6 7 8  

Section 1. Sample and QC Data 
Proportional Counting 

Inventory Checklist 

~aboratory Control Sample WS) Instrument Print-Out 

2 BM Instrument print-out 

TJ  curacy Sample (MSI Instrument Mt-Out  

IJ m i o n  sample (MSD/MD) I n s m e n t  m t - o u t  

4 Field Sample Instrument Prlnt-Out 

ZJ ~ m m q  Instrument Prtnt-Outs spe-g approp~tc  backgrounds. efaciendes (unless 

corrected for a particular isotope of interest). and cross-talk values 
Computer/Manual Calculation Sheets summarkbg all calculattonal inputs and rtsults 

3 6  

. Section 1. Sample and QC Data 

Reviewer Checklist 
Proportional counting 

The Sample and QC Data tnvcnto~~ Checkllst above is compl&. 
~ l l  appp*te QC for the project was performed. 

All appprlatc QC data met acceptance criteria. Unacceptable QC data wtrt documented. and - 
justifications wcn provided for data used. 
Rlnt+uts arc initlaled and dated. >( - 

.. . _  . .  . .  

. .  

. .  . _  ._ . 
:. . . .  . ... . 

. .  
. .  

. . . .  -. . . 

. . ., . .: . . . . ... , 



DCL-STD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count T i e  

Dramr A: 1330 High 14400 sec. 

DataChem Laboratories AlphdBeta Counting Report 

RL06 12A.SLK 

Canberra HT-1000 System 

33.30% 0.37599999 7.5ao2469 
33.0490 0.044 9.2323008 
33.45% 0.122 7.1 16519 
34.1390 0.086 7.52921 34 

Beta- Window Efficiency Background Crosstalk 
Det An 0 - 65.8Yo 44.30% 3.31 2 0.995901 11 
Det AI2 0 - 65.340 44.4996 1.028 0.99997914 
bet A13 0 - 69.5% 42.67% 1.1900001 1.0001959 
Det A14 0 - 70.2% 45.59% 1.682 0.99723953 

Sample: MT 
GmSS 28 
GmSS 269 

Gmaa: 37 
Gmaa: 468 

G m s  10162 
GmrX 12879 

GlWtS 47 - 69 1 

Sample: BL47147-1 

Sampk: QC-57147-1 

Sampk MXS-03841 

Sample Factor: 1 
Net O.OOE+OO 4.094379 
Net O.OOE+OO 42802  

Net: l.lOE-O1 4.0529694 
Net: 9.12E-01 4.1974144 

Net: 4.22E+01 4.8238242 
Net: 4.95E+01 4.9074386 

Net: l.lOE-01 4.0616068 
Net: 1.19E+00 42426894 

Sample Factor: 1 

Sample Factor: 1 

SampleFactor: 1 

Jun 12,1995 1821:15 
pCi: O.OOE+OO 4.1276563 
pC1: 0.00E+00 4.2849027 
Jun 12,1995 18:21:15 

pC1: 1.50E-01 4.0722076 
pC1: 9.23E-01 4.1998666 
Jun 12,1995 1821:15 

pCI: 5.69E+01 t1.109368 
pCI: 5.22E+01 4.9!39056 
Jun 12,1995 l 8 2 l : l S  

pCI: 1.45E-01 4.0813111 
pCI: 1.17E+00 4.239n48 

Page 1 
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Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

IharvsrA: 1330 High 14400 Sec. 

DCL-STD.REP 

RL06 13A.SLK 

t 7 6 1 8  

Sample: MT 
G r o s s  26 
Grws: 265 

Sample: MXS63847MS 
GrOrS 6435 
G r O s  11389 

Sampb: MXS43847MSD 
G r O a  6145 
Gro- . 11113 

GrOSX 57 
GmSX 623 

sample: MXs-03848 

Sample Factor: 1 
Net: 0.00E40 4.094379 
Net 0.00E+00 4.2802 

Net: 268E+01 4.6553753 
Net: 4.40E+01 4.855327 

Net: 255E+01 4.6409171 
Net: 4.33E41 4.8505125 

Net 1.52E-01 4.0668007 
Net: 9.02E-01 4.233059 

Sample Factor: 1 

Sample Factor: 1 

Sample Factor: 1 

Jun 13,1995 0956:12 
pC1: O.OOE+OO 4.1276563 
pCI: O.WE+OO 4.2849027 
Jun 13,1995 0956:12 

pC1: 3.65E+01 4.8934045 
pCI: 4.45E+01 4.8659514 
Jun 13,1995 095612 

pC1: 3.43E+01 4.8630639 

Jun 13,1995 0956:12 

pC1: 8.91E-01 4.23026 

p a :  ~.VE+OI 4.897ain 

pCi: 2.01E-01 4.0881664 

Paae 1 



DCL-STD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count l ime 

1330 Hiah lMd0 -see 

DataChem Laboratories AlphdBeta Counting Report 

RLO612C.SLK 

Window Efficiency Background Crosstalk 
0 - 67.070 45.02% 1.256 1.00267 17 Det cn 

Det C12 0 - 70.196 44.81% 1.262 0.998051 58 
0 - 76.796 42.73% 1.252 0.991315 13 Det c13 

Beta: 

b 1.63 1.0033267 Det Cl4 O - 72.896 43.56% 

33.45% 
33.25% 
32.90% 
32.80% 

. 

0.112 7.9523106 
0.062 9.0144672 
0.114 8.3989506 
0.178 8.3991 48 

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

Det Cn 67.1-1 0096 

Det Ct2 70.2-10096 
Det C/3 76.8-1 00% 
Det CY4 72.9-1 0096 

Det Cn 

Beta 
Det CR 

Beta 
Det Cn 
A l P h  
Beta 
Det c14 
A l P h  
Betr 

A l P b  

A l P h  

Sample: MXS-03845 
G r O S  51 
G m m  1007 

GrOS 33 
GrOSS n 9  

GrO- 44 
GrO- 527 

G m s  24 
GfOm 2?l 

Sampk: MXS-03846 

Sample MXS-03847 

Sampk MT 

Sample Factor: 1 
Net  l.OOE-O1 to.0652835 
Net  2.93Ei.00 to2769665 

Net  7.60E-02 to.0517424 
Net  1.98E+00 to.2481209 

Net  6.90E-02 to.0617288 
Net  9.38E-01 102114261 

SampleFactor: 1 

Sample Factor: 1 

SampleFadoc 1 
Net  0.00E+00 to.0649369 
Net 0.00E+00 4.1965814 

Jun 12,1995 1821:15 

pC1: 2.93E+00 to.2l71122 
Jun 12,1995 18:21:15 

pCI: ' 1.03E-01 to.0700989 
pCI: 1.99E+00 4.2494169 
Jun 12,1995 18:2l:15 

pC1: 9.45E-02 4.084527 
pC1: 9.89E-01 to2229007 
Jun 12,1995 1 8 2 l : l S  

pCI: 0.00E+00 4.0891874 
pC1: 0.00E+00 4.203297 

PCI: 1.35E-01 to.0879113 

Page 1 
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Drawer Program Parameters RL0613A1 SLK 
High Voltage Amp. Gain Count Tlme 

Drawer A: 1330 High 60000 sec. 

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

Det An 65.9-1 00% 33.30% 0.37599999 7.5802469 

Det A13 69.6-100% 33.45% 0.122 7.116519 
Det A14 70.3-10096 34.13% 0.086 7.5292134 

Det AR 65.4-10096 33.04% 0.044 9.2323ooa 

Background Crosstalk 
44.30% 3.312 0.995901 11 Det An o - 65.8% 
44.49% 1.028 0.999979 14 Det An 0 - 65.3% 

Det AB 0 - 69.5% 42.67% 1.1900001 1 .OW 1959 
r Det A14 0 - 70.2% 45.59% 1.682 0.99723953 

Beta: Window Efficiency 

DCL-STD.REP 

DataChem Laboratories AlphdBeta Counting Report 

Sample: MT 
GrOJs 102 
GrOrs: '1111 

GrOSX 341 
Grosa: 1982 

. G r w c  376 
G r O S  1537 

G r O S  457' 
G r O S  2206 

Sample: EO 3881 

sample: EO 3882 

smpla: ~03ae.3 

Sample Factor: 1 
Net O.OOE+OO 4.065828 
Net O.OOE+OO 4.1954355 

Net 2.97E-01 4.0405961 
Net: 9 .27~41 4. i24iai7 

Net 2.54E-01 4.0488036 
Net: 3.29E-01 4.1224343 

Net: 3.71E-01 4.0491565 
Net: 4.96E-01 4.1459592 

Sample Factor: 1 

Sample Factot: 1 

SampleFaetoc 1 

Jun 13,1995 15:08:04 
pci: O.OOE+OO 4 . o a g w s  
pci: O.OOE+OO ~1.19a7156 
Jun 13,1995 15:08:04 

pCi: 4.05E-01 4.0553405 
pCI: 9.39E-01 4.1257242 
Jun 13,1995 1508:04 

pCI: 3.42E-01 4.0657193 
pCi: 3.47E-01 4.1292435 
Jun 13,1995 15:08:04 

pC1: 4.90E-01 4.0648788 
pCI: 4.90E-01 4.1442063 

Page 1 



7 6 7 8  

Drawer Program Parameters 
High Voltage Amp. Gain Count T i e  

Otarvet B: 1330 High 6OWO sec. 

DCL-STD.REP 

RL0613B1 S L K  

DataChem Laboratories AlphdBeta Counting Report 
Canberra HT-1000 System 

Sample: MT 
Gross: 110 
Gross 1440 

Gross: 361 
GmrS 171 1 

Gross: 110 
w 2023 

GrOS 154 
G r o S  1618 

Sample: EO3884 

sample: MT 

sample: MT 

Sample Factor: 1 
Net 0.00E+00 4.0412998 
Net O.WE+W 4.132218 

Net 2.95E-01 4.0435191 
Net: 7.38E-01 4.1175397 

Net 2.00E-02 4.0333776 
Net 6.53E-01 4.135222 

Net 4.40E-02 4.0379046 
Net 0.00E+00 4.1366726 

Sample Factor: 1 

SarnpleFactor: 1 

Sample Factor. 1 

Jun 13,1995 15:08:13 
pCI: O.OOE+OO 4.0562227 
pCI: 0.00E+00 4.1356371 
Jun 13,1995 15:08:13 

pCI: 3.91E-01 4.0577234 
pC1: 7.50E-01' 4.1195187 
Jun  13,1995 15:98:13 

p a :  6.90E-01 4.1429025 
Jun  13,1995 1508:13 

pC1: 6.02E-M 4.0518197 
pCi: O.WE+W 4.143762 

pCI: 2.87E-02 4.0478207 

Page 1 



-3-JUN-1995 1 0 : 0 8  

7 6 7 8  
R300-V1.0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

S D G  : NA 

:ROUP I D . .  ............... : G955802X 
,AMPLE NAME.............. : BL-57147-1 
W L E  I D . . . . . .  .......... : S955802Q 

'OUNTER ID. . . .  ........... 
OSITION NUMBER... . . . . . - .  
AMPLE ALPHA COU??T.....o* 

AMPLE COUNT 
AMPLE BETA COUNT.. . . . . . . 
W L E  ALPHA BACK GROUND. 
AMPLE BETA BACK GROUND.. 
AMPLE BACK GROUND TIME.. 

TIME. 

OLU ~................... 
AMPLE ALPHA EFF. . 
AMPLE ALPHA ATTN. 0 

LPHA TO BETA X TALK.. 0 

AMPLE BETA EFF ......... 
AMPLE BETA ATTN ......... 
ETA TO ALPHA X TALK.. . . . 
YSTEMATIC ERROR......... 

: HTlOOO 
: A2 

3 7 . 0  
468 .0  

: 240 .0  M I N .  
0 .0440  
1 . 0 2 8 0  

: 500.0 MIN.  
: 0.3500 L 
: 0.3304 
: 0 .4449  
: 0 .8745  
: 0.9462 
: 0.09232 
: 0.01000 
: 0 .1000  

RESULTS ALPHA 

RESULTS BETA 

ZTA ACTIVITY.. ..........',,..... : 2.8353+00 p C i f i  

ITA TPU. . . . . . . . . . . . . . . . . . . . . . . . 8 . 216E-01 pcifi 
ZTA LLD.. . . . . . . . . . . . . . . . . . . . . 8.008E-01 p C i f i  

ZTA TWO S I G  COUNT ERROR. . . . . . . . 
ZTA ~C........................ : 9.6543-01 pcifi X O*350L= 013374fc;w 

: 6.052E-01 
: 
: 



3-JUN-1995 10: 08 

7 6 ' 7 8  
R300-Vl. 0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

IOUp ID.... .  ............ : G955802X 
W L E  NAME.............. : QC-57147-1 
W L E  ID. . . . . . . . . . . . . . . .  : S955802R 

IUNTER ID............... : HTlOOO 
ISITION NUMBER.......... : A 3  

LMPLE BETA COUNT.. ...... : 12879.0  
LMPLE COUNT TIME........ : 240.0  M I N .  

LMPLE BACK GROUND TIME.. : 500.0 M I N .  
)LU ~................... : 0.3500 L 
W L E  ALPHA E F F . . . . . . . . .  : 0.3345 

W L E  ALPHA ATTN. ....... : 0.8674 
IMPLE BETA ATTN......... : 0.9447 

ITA TO ALPHA X TALK..... : 0.01000 
'STEMATIC ERROR......... : 0.1000 

LMPLE ALPHA COUNT. ...... : 10162 .0  

LMPLE ALPHA BACK GROUND. : 0.1220 
W L E  BETA BACK GROUND. . : 1 .1900  

iMPLE BETA EFF ......... : 0.4267 

iPHA TO BETA X TALK..... : 0.07117 

lPHA 
IPHA 
IPHA 
IPHA 
IPHA 

'TA 
TA 
TA 
TA 
TA 

ACTIVITY...........- ~ . . - -  

TWO S I G  COUNT ERROR. 

RESULTS ALPHA 

...... : 1.9913+02 ...... : 3.767E+00 ...... : 3.9203+01 

...... : 5 . i 5 4 ~ - 0 1  

...... : 4.003E-01 

RESULTS BETA 

L L U . . . . . . . . . . . . . . . . . . . . . . . .  

MDC. ........................ 
. 

1 . 595E+02 
2 . 905E+00 
3.140E+01 
8 . 998E-01 
1.082E+00 

x 
% 

A 

X 

c 



3-JUN-1995 16:15 R300-Vl.  0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

ROUP I D . . . . .  ............ : G955802X 
AMPLE NAME.... . . . . . . . . . .  : MXS 03847MS 
AMPLE I D . . . .  ............ : S954YO5L 

3UNTER ID. . . . . . . . . . . . . . .  

W L E  ALPHA COUNT....... 
W L E  BETA COUNT.. . . . . . . 
W L E  ALPHA BACK GROUND. 
-LE BETA BACK GROUND.. 
lMPLE BACK GROUND TIME.. 

lMPLE ALPHA EFF. . . . . . . . . 
MPLE BETA EFF . . . . . . . . 
W L E  ALPHA ATTN.. . . . . . 

3SITION NUMBER.r......oo 

9MPLE COUNT TIME.. 0 0 0 .  

)L ~................... 

LMPLE BETA ATTN. 
JPHA TO BETA X TALK. 

'STEXATIC ERROR. 0 0 0 0 

:TA TO ALPHA X TALK. . . . . 

HTlOOO 
A2 

6435 .0  
1 1 3 8 9 . 0  

2 4 0 . 0  M I N .  
0 .0440  
1 . 0 2 8 0  

5 0 0 . 0  M I N .  
0 .3000  L 

0 .3304  
0 .4449  
0 . 5 3 8 7  
0 .8887  
0 .09232 
0.01000 
0.1000 

RESULTS ALPHA 
v 

lPHA ACTIVITY.. . . . . . . . . . . . . . . . . : 73.37, PGIsbm 

PHA TWO S I G  COUNT ERROR....... : 5.751E+00 A 0.300 L * l;ra5 Q ~ I * -  
PHA TPU. . . . . . . . . . . . . . . . . . . . . . : o-300L = '"'* fG'- 

PHA LLD.. . . . .. . . . . . . . . . . . . . . . . : 
PHA MDC.. . . .... . . . . . . . . . . . . . . : 

2.4443+02 p C i / L  x 0,SOO L 

4.8253+01 p C i / L  
4.5723-01 p C i / L  h o*300L 0113'agc(;;arv\ 
6.267E-01 p C i / L  ;rro .33oL= 08IS80 pP"- 

RESULTS BETA 

TA ACTIVITY.. . . . . ... . . . . . . . . 1.686E+02 p C i / L  r( 6-300L 

TA TPU.. . . . . . . . . . . . . . . . . . . . . . 3.321E+01 p C i / L '  h 
TA LLD ...............e........ : 9.9473-01 p C i / L  

: 

: 
TA TWO SIG COUNT ERROR........ : 3 .2563+00  

rA ~Ce....................... : 1.199E+00 p C i / L  



3-JUN-1995 1 6 :  15 

7678 
R300-Vl. 0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

:OUT ID. . . . . . . . . . . . . . . . .  : G955802X 

LMPLE ID. . . . . . . . . . . . . . . .  : S954Y05M 
LMPLE NAME.............. : MXS 03847MSD 

)UNTER ID.. . . . . . . . . . . . . .  
I S I T I O N  NUMBER. . 
lVlPLE ALPHA COUNT. 0 

MPLE BETA' COUNT.. . . . . . . 
MPLE COUNT TIME. . . . . . . . 
ME'LE ALPHA BACK GROUND. 
MPLE BETA BACK GROUND. . 
MPLE BACK GROUND TIME. . 
L~................... 
MPLE ALPHA EFF......... 
MPLE BETA EFF ......... 
MPLE ALP= ATTN.... . . . .  
MPLE BETA ATTN......... 
PHA TO BETA X TALK.. . . . 
TA TO ALPHA X TALK. . . . . 
STEMATIC ERROR......... 

HTlOOO 
A3 

6145.0 
11113.0  

240.0 M I N .  
0.1220 
1 .1900 

500.0 M I N .  
0.3000 L 

0.3345 
0.4267 
0.5423 
0.8893 
0.07117 
0.01000 
0 .1000 

RESULTS ALPHA 

?HA ACTIVITY........... ..... .. : 2.2303+02 p C i / L  %01300L=bb*0PG'Isarrr\ 

?HA TPU ....................... : 4.4053+01 p C i / L  
?HA LLD....................... : 7.4693-01 p C i / L  
?HA ~C....................... : 9.6173-01 p C i / L  

I( ,300 LZ 1.G3b @ IS0* 

?HA TWO S I G  COUNT ERROR....... : 5.454E+00 ~ , g ~ ~  = I3.a>fcI6- 
1, O . b o O L =  o * a w t  PI- 

o . ~ ~ = ~ . a ~ ~ ~  PIS- 
RESULTS BETA 

'A ACTIVITY . . . . . . . . . . . . . . . . . . . : 
'A TWO S I G  COUNT ERROR.. . . . . . . : 
!A TPU. . . . . . . . . . . . . . . . . . . . . . . . : 
!A LLD...... .................. : ~ . ~ ~ s E + o o  pci/L o 0 . 3 0 o ~ =  e * ~ ~ ~ + ' ' -  
'A ~C........................ : 1.341E+00 p C i / L  1 r Q . 3 0 ~ ~ -  o**=L2et-:IS- 

1.7313+02 p C i / L  x 0.300L = 5LG3 PG' )a- 
3.377E+00 % 0.300 L : 1.0 I3 eci Is- 
3 . 409E+01 pcifi x 0.300 L = 1O*b3P0' ''- 



3-JUN-1995 1 0 ~ 0 8  R300-V1 . 0 

IUNTER ID-. . . . . . . . . . .  
ISITION NUMBER.. . . . . . . . 
W L E  ALPHA COUNT. . . . . 
W L E  BETA COUNT.. . . . . , . 
W L E  COUNT TIME. . . . . . . . 
W L E  ALPHA BACK GROUND. 
W L E  BETA BACK GROUND.. 
W L E  BACK GROUND TIME. . 
)LUME.................,. 
W L E  ALPHA Em.. . . . . . . . 
W L E  BETA EFF . . . . . . . . . 
W L E  ALPHA ATTN.... .... 
W L E  BETA ATTN..... .... 
ZTA TO ALPHA X TALK. . . , . 
?STEMATIC ERROR. . . ; . . . . . 
dPHA TO BETA X TALK. 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

G955802X 
MXS 03847  
S954Y05K 

HTlOOO 
c3 

44 .0  
5 2 7 . 0  

240 .0  M I N .  
0 .1140  
1 . 2 5 2 0  

500.0 M I N .  
0 .3000 L 

0 .3290 
0 .4273  
0 .5386 
0 .8887  
0 .08399  
0 .00991  
0.1000 

RESULTS ALPHA 



R300-Vl.  0 4-JUN-1995 0 9  :13 

D A T A C m  LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

ROUP ID. . . . . . . . . . . . . . . . .  : G955802X 
AMPLE N A M E . . . . . . . . . . . . . .  : EO 3881 
AMPLE I D o o . i . . . . . . . . . . . .  : S954P067  

OUNTER ID............... : HTlOOO 
OSITION NTJMBER.......... : A2 
APPLE ALPHA COUNT.. ..... : 341 .0  
AMPLE BETA COUNT........ : 1 9 8 2 . 0  
AMPLE COUNT TIME........ : 1000.0  M I N .  
FlMPLE ALPHA BACK GROUND. : 0 . 0 4 4 0  
AMPLE BETA BACX GROUND.. : 1 . 0 2 8 0  
AMPLE BACK GROUND TIME.. : 5 0 0 . 0  M I N .  
OLU~................... : 1 .0000  F i l t e r  
AMPLE ALPHA EE"......... : 0.3304 
W L E  BETA EE'F ......... : 0.4449 
AMPLE ALPHA ATTN........ : 0.4109 
M L E  BETA ATTN......... : 0 .8690  
LPHA TO BETA X TALK..... : 0.09232 
ETA TO ALPHA X TALK..... : 0.01000 
YSTEMATIC ERROR......... : 0.1000 

RESULTS ALPHA 
W 

LPHA ACTIVITY.... .............. : 1.028E+00 p C i / f l t  K 5 501ufc: 

LPHA TPU....... ................ : 2.435E-01 p C i / f l t  * 5 = I a a l 7 f C :  
LPHA LLD.. ..................... : 1 .2543-01  p C i / f l t  8 8 = Oeba7 
LPHA MDC.... ................... : 1.114E-01 p C i / f l t  X 5  = 0.557$ 

LPHA TWO S I G  COUNT ERROR....... : 1 .3673-01  A 5 = 0,683SP' 

RESULTS BETA 

n A  ACTIVITY...... ............. : 1.098E+00 p C i / f l t  %5 = 5-*qqc; 
ZTA TWO S I G  COUNT E X R O R . . . . . . . .  : 1.4493-01  = OJl5e 
ZTA TPU.. ...................... : 2.594E-01 p C i / f l t  5 = laaqT PG; 
ZTA LLD.. ...................... : 2.1293-01  p C i / f l t  5 = I.0br(5 
2TA ~C........................ : 1.770E-01 p C i / f l t  %s= Osee5 @ 

Lam % \:S&I& "6"e" 



4-JUN-1995 0 8 :  57 R300-Vl. 0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

ROUP ID. . . . . . . . . . . . . . . . .  : G955802X 
FLMPLE NAME.............. : EO 3882 
W L E  ID................ : S954P068 

3UNTER ID.. . . . . . . . . . . . . .  : HTlOOO 
3SITION NUMBER.......... : A 3  _ _ _  

W L E  ALPHA COUNT....... . : 3 7 6 . 0  
W L E  BETA COUNT........ : 1 5 3 7 . 0  
W L E  COUNT TIME.... . . . .  : 1000 .0  M I N .  
W L E  ALPHA BACK GROUND. : 0 . 1 2 2 0  
JMPLE BETA BACK GROUND.. : 1,1900 
W L E  BACK GROUND TIME.. : 500.0 M I N .  
)LU~................... : 1 . 0 0 0 0  Fi l t e r  
W L E  ALPHA EFF......... : 0 . 3 3 4 5  
W L E  BETA EFF ......... : 0 . 4 2 6 7  
W L E  ALPHA ATTN........ : 0 . 4 2 3 3  
W L E  BETA ATTN......... : 0 . 8 7 0 9  

ITA TO ALPHA X TALK..... : 0 . 0 1 0 0 0  
TSTEMATIC ERROR......... : 0.1000 

JPHA TO BETA X TALK..... : 0 . 0 7 1 1 7  

RESULTS ALPHA 
A C T I O  85 l s a m e  

,PHA ACTIVITY.................. : 8 . 4 7 0 3 - 0 1  p C i / f l t  %S = y*a3sf% 

,PHA T P U . . . . . . . . . . . . . . . . . . . . . . .  : 2 .2833-01  p C i / f l t  - 5  = fc; 
IPHA LLD...... ................. : 2.002E-01 p C i / f l t  2~5' l * o o r ~ C :  
9HA MDC. . . . . . . . . . . . . . . . . . . . . . . : 
iPHA TWO S I G  COUNT ERROR. : 1 . 5 6 8 3 - 0 1  = 4 7 S V Q G  

1 . 7 2 1 3 - 0 1  p C i / f l t  8 5 : O0gGOsfG 

RESULTS BETA 

T A  ACTIVITY................... : 4 . 0 6 7 3 - 0 1  p C i / f l t  x S  = 3.033fqc; 
:TA TWO SIG COUNT E R R O R . . . . . . . .  : 1 . 4 8 5 3 - 0 1  r r s  z o.waS@ 
:TA T P U . . . . . . . . . . . . . . . . . . . . . . . .  : L ~ ~ S E - O I  p C i / f l t  q s  = o ~ ~ . ( ~ s e ~  
:TA UD........................ : 2 . 3 8 3 3 - 0 1  p C i / f l t  * S  1. lqJqt.  
,TA MDC. .. . . . . . . . . . . . . . . . . . . . : 5 = 0.494 ec 1 . 9 7 8 3 - 0 1  p C i / f l t  

61 



4-,TUN-1995 0 8 :  57 
7 6 7 8  

R300-V1.O 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

? O W  ID................. : G955802X 
W L E  N A M E . . . . . . . . . . . . . .  : EO 3883 
W L E  ID................ : S954P069 

3UNTER ID.. ............. : HTlOOO 
XITION NUMBER.......... : A4 
WLE ALPHA COUNT....... : 457.0 
W L E  BETA COUNT........ : 2206.0 
W L E  COUNT TIME........ : 1000.0 MIN. 
W L E  ALPHA BACK GROUND. : 0.0860 
W L E  BETA BACK GROUND.. : 1.6820 
W L E  BACK GROUND TIME.. : 500.0 MIN. 
)L~................... : 1.0000 Filter 
W L E  ALPHA EFF.. ....... : 0.3413 
W L E  BETA EFF ......... : 0.4559 
W L E  ALPHA ATTN..... ... : 0.3918 
W L E  BETA ATTN.. ....... : 0.8661 
ITA TO ALPHA X TALK..... : 0.00997 
!STEMATIC ERROR... ...... : 0.1000 
JPHA TO BETA X TALK..... : 0.07529 

RESULTS ALPHA A C T l t l i y ~  1 5 ° F  

,PHA ACTIVITY........ .......... : 1.295E+00 pCi/flt X S  = b ~ 7 S  pG' 

,PHA TPU.. ..................... : 3.040E-01 pCi/flt 5s . liS7.QCi 

,PHA MDC.. ..................... : 1,5453-01 pCi/flt A 5  5 o ~ ~ ~ ~ ~ f c ;  

JPHA TWO SIG COUNT ERROR. . : 1.673E-01 AS = 0 , 8 3 b S P G '  

,PHA LLD. : 1.780E-01 pCi/flt A s  . 0,sq QG ...................... 
RESULTS BETA 

TA ACTIVITY............' ....... : 5.83m-01 pCi/flt ~ 5 =  a . w +  
T A  TWO SIG COUNT ERROR.. ...... : 1.6673-01 8 5 s  0-833sfc 
:TA TPU.. ...................... : 2.021E-01 pCi/flt rr5= Pa 
:TA LLD................ ........ : 
:TA MDC.. ...................... : 2.2083-01 pCi/flt Lioq c 2.6663-01 pCi/flt A 5 =  1-33'5c 



4-JUN-1995 08: 57 
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R300-Vl. 0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

OUNTER ID.-..........-.. : HTlOOO 
OSITION NUMBER.. . . . . . . . . : B2 
AMPLE ALPHA COUNT....... : 361.0 
AMPLE BETA COUNT.. . . . . . . : 1711.0 
AMPLE CODNT TIME........ : 1000.0 MIN. 
AMPLE ALPHA BACK GROUND. : 0.0660 
AMPLE BETA BACK GROUND. . : 0.9520 
AMPLE BACK GROUND TIME.. : 500.0 MIN. 
OLU~................... : 1.0000 Filter 
AMPLE ALPHA EFF......... : 0.3396 
AMPLE BETA EFF ......... : 0.4430 
AMPLE ALPHA ATTN........ : 0.3812 
AMPLE BETA ATTN......... : 0.8645 
LPHA TO BETA X TALK..... : 0.07203 
ETA TO ALPHA X TALK..... : 0.00998 
YSTEMATIC ERROR....... .. : 0.1000 

A 1 0 1  C;T ?"-&I 
LPHA ACTIV~TY.................. : 1.060E+00 pCi/flt *. 5= 

LPHA T P U . . . . . . . . . . . . . . . . . . . . . . .  : 2.579E-01 pCi/flt xs ' I*a*qsec 
LPHA LLD..............,...,.... : 1.611E-01 pCi/flt J L ~  0 * g 0 5 g ~  
LPHA MDC.. . . . . . . . . . . . . . . . . . . . . . : 1.410E-01 pCi/flt AS= 0 ~ 7 0 s @  

RESULTS ALPHA 

LPHA TWO SIG COUNT ERROR....... : 1.529E-01 5 z O,?bqS-& 

RESULTS BETA 

ETA ACTIVITY.............,..... : 8.821E-01 pCi/flt A 5 %  9*qI05pci 

ETA T P U . . . . . . . . . . . . . . . . . . . . . . , .  : 2.215E-01 pCi/flt x 5  = 14r075fG 
ETA LLD. . . . . . . . . . . . . . . . . . , . . . . : 2.068E-01 pCi/flt 5 = L*03q4cc. 
ETA MDC........................ : 1.720E-01 pCi/flt = O . s b ~ @  

ETA TWO SIG COUNT ERROR..,..... : 1.384E-01 a 5  = o.m=L+ 

n 
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Section 2. Instrument Performance and Calibration Data 

Proportional Counting 
Inventory Checklist 

Date and Tlme Calibrated. Callbration Check. Analysis Inlttals 

NIST Traceable Certiflcate(s). and Activity of Standard(s) 

Attenuation/horption -e(s) 

Instrument Efflclencles 

Alphameta crosstalk 

Statistical Results Used to Demonstrate Detector Reliability 

Results of Chi-square Tests Used to Evaluate Efflclency Checks 

Background Counts Obtalned for Each Detector 

Statistical Results Used to Demonstrate Background ReliabilltJr 

. Background Count Duration 

.......... - .... 

J c  x 
2L .x  

...... 

Section 2. Instrument Performance and Calibration Data 

_ _  
Proportional Counting 

Redewer Checklist - - - __ __ -->-_ __ 

The Instrument performance and Calibration Data Inventmy Checklist above ls complete. 

Spccl!lcd anatyttcal pmtocols m followed for particular contract nquhments. 
conditions of instrument setup art noted. 
NCR(s) noted. and affected instmmcnts not used. 
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Radionudide: PU-239 custorrrer: DATACHEM LABORATORIES 
HaIf Life: (2411 f 0.003) x 10'4 years P.0.No.: 7302 
cotnlog No.: EAB-239 Rcfamcc Due: July 1 1991 1- PSI. 
Source No.: Q-088 COntainedRadi-. 6,080 . . 

of sornrr 4 

. a w e t y p e :  PL 
b. Nature of d v e  deposir El- - m d d i f f u s i o a ~ o x i &  - 45- 

CAUTION! 

DO NOT WIPE 
ACTIVE AREA 

c Active d ~ / v o l u I l q  

c &vcc 100 pgram/anz gold 
dBacking: 0.2% mm sginles S& DELICATE SURFACE 

None detectd 

Mecbod ofCdilx&m 
,The mouIcc was assayed using a windowiess intanal gas 50w proportional counter. 

. 1 8 0 0 N o , K e y s t o n e ~ ,  . 
- Burbank, California 91504 
(818) 843 - 7000 

I 

.I 

. 



BETA 
I CERTIFICATE OF CALIBRATION 

STANDARD SOURCE 
Radionuclide: sr-90 
Half Life: 28.5 0.2 years 
catalog NO.: EAB-090 
Source No.: P-638 

Desariptioa of Source 
a. Capsule type: 
b. Nature of active deposit: 
c. Active diameter/volumc: 
d. Backing: 
e. cover: 

chsmncr: DATA- LABORATORIES 
P.O.No.: . 7302 
R e f e d  Date: June 15 1991 
contained Radiodvity: 3 0 . a  

.12m PSI: 

. de=- 

PL 
Distributed a d  evapontcd metallic salts 
45 mm 
stpinless stbel 
0.9 mg/cmz aluminitrA my1 

CAUTION! . 
DELICATE SURFACE 

00 NOT WIPE .' 
ACTIVE AREA 

Radioimpurities 

Method of Calibration 
?he sou= was prepared from a 
determind by a liquid scintiliatio 

U- ofMegsurement . 
z Systematic una- in instn 
b. Random unartainfy in assay: . - 4- 0 5 %  
c. Random uncertainty in weighing(s): - + 0.2% 
d. Total uncertainty a! the 99% conikhce level: - + 2.2% 

MST Traceability 

Notes 
'This calibration is implicitly -le to tfie National Insriarte of Stpodords d Technology. 

1. Nudear- data were t a b  fnmr T&~o of Lotopes', S e d  Edition, edited by V i  's. Shirley. 
2. IPL paitiapcrtes in an NIST mxammmt ~ ~ s u r p ~ o t  program b estnblish a d  ma'ntnjn implicit 

txaad~ility for a number of mrdides, based on thc blind assay (md later NIST artifidon) of 
Standaxd Refem- Mptcrirla. (As in NRC Regulptoy Guide 4.19 

-8QQZ93 LABORATORIES 
1800 No. Keystone Street., 
Burbank, California 91504 IPL Ref. No.: 379 - -  75 7 
(818) 843 - 7000 

c 
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DCL-STD.REP 

J 

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

Drswsr A: 1330 High 600 see. 

7678 

CKSOG1 a S L K  

Det A13 69.6-1 WYo 
Det AJ4 70.3-1 00% 

33.45% 
34.13% 1 0.122 7.116519 

0.086 7.52921 34 

Background Crosstalk Beta: Window Efficiency 
Det An' 0 - 65.89" 44.30% 3.312 0.995901 11 
Det AR 0 - 65.3% 44.49% 1.028 0.99997914 
Det A13 0 - 69.5% 42.67% 1.1 90000 1 1.0001959 
Det A14 0 - 70.296 45.59% 1.682 0.99723953 

Sample: CKS-001A 
' Gross: 7959 

Gross: 8693 

G r o w  9147 
Gross: 9609 

Gro- 795 1 
Gmirr 8344 

Gmst: 8025 
GmSS 0371 

Sample: CKS4024 

Sample: CKS403A 

Sample: CKS404A 

Sample Factoc 1 
Net: 7.96E+02 217.485875 
Net: 8.06E+02 217.679556 

Net: 9.15E+02 518.745438 
Net: 8.75E+02 t18.431018 

Net: 7.95E+02 t17.47703 
Net: 7.77Ei.02 t17.331055 

Net: 8.02E+02 t17.558163 
Net: 7.75E+02 517.32431 

SampleFactor: 1 

SampleFactor: 1 

Sample Factor: 1 

Jun 12,1995 14:34:41 
pCI: 1.08E+03 t23.651264 
pCI: 8.19E+02 ~17.976281 
Jun 12,1995 1434:41 

pCi: 1.25E+03 t25.553691 
pCI: 8.86€+02 t18.659958 
Jun 12,1995 14:34:41 

pCI: 1 .07Eh  t23.534703 
pCi: 8.20E+02 t18294919 
Jun 12,1995 14:34:41 

pCI: 1.06E+03 123.173982 
pCi: 7.66E+02 ~17.116251 

Page 1 



DCL-STD.REP 

Drawer Program Parameters 
High Voltage Amp. Galn Count Time 

DrawsrB: 1330 High 600 Sec. 

7 6 7 8  

CKSO612B.SLK 

Data C h em La bora t o ri es AI p hdB et a Cou n t i n g Rep0 rt 

Sample: CKSQOlA 
Gross: 8089 
Gross: 8865 

Gross: 8954 
GmOr 9431 

GrOoa. 7386 
Gross . 8305 

GrO- 7231 
GTO- 7546 

Sample: CKS402A 

Sample: CKSQO3A 

Sample: C K S W A  

Sample Factor. 1 
Net: 8.09E+02 t17.62805 
Net: 8.23E+02 t17.849637 

Net: 8.95E+02 218.546626 
Net: 8.78E+02 t18.420567 

Net: 7.39E+02 t16.844621 
Net: 7.59E+02 t17.16269 

Net: 7.23E+02 ~16.666942 
Net: 6.95E+02 216.414393 

Sample Factor. 1 

Sample Factor. 1 

SampleFactor. 1 

Jun 12,1995 1509% 
pC1: l.lOE+03 i23.997631 
pC1: 8.44E+02 218.31 1231 
Jun 12,1995 1509:31 

pCi: 1.19E+03 i24.600102 
pCI: 8.92E42 t18.730712 
Jun  12,1995 15W.31 

pCI: 1.06Eh i24.133603 
pCI: 8.02E+02 218.137521 
Jun 12,1995 15:W.31 

pCi: 9.88E+02 i22.785503 
pC1: 7.31 E+02 217265828 

Page 1 



DCL,STD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

h m r C  1330 High 600 sec. 

. .  

CKS0612C.Sl.K 

7 6 7 8  

33.45% 
33.25% 
32.9040 
32.800/0 

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

Det W l  67.1-1 00% 
Det Cf2 70.2-100% 
Det Cf3 76.8-10096 
Det U4 729-1 00% 

0.112 7.9523106 
0.062 9.0144672 
0.114 8.3989506 
0.178 8.399148 

Beta: Window Efficiency Baekgmund Crosstalk 
Det cn 0 - 67.0% 45.02% 1.256 1.0026717 
Det W 0 - 70.1% 44.81% 1.262 0.99805158 
Det C/3 0 - 76.7% 42.7wo 1.252 0.991315 13 
Det U4 0 - 72.8% 43.56% 1.63 1.0033267 

Sample: CKS401A 
G r o s r  8458 
GmSr 9148 

G r O S  8801 
Gross: 9607 

GrOSX 7573 
GrOss: 841 1 

GrOoS 8120 
G r O S  8455 

Sample: C K S W  

Sample: CKS-003A 

Sample: CKS-004A 

Sample Factor: 1 
Net: 8.46E42 t18.025631 
Net: 8.46E42 t18.101343 

Net 8.80E& i18.387488 
Net 8.80E+02 t18.475496 

N e t  7.57E+02 t17.056531 
Net: 7.76E& t17.342085 

N e t  8.12E+02 t17.661802 
N e t  7 . 7 6 E 4  t17.344337 

Sample Factor: 1 

SampleFador: 1 

SampleFador: 1 

Jun  12,1995 15:21:36 
pCI: 1.14E43 t24.273454 
pCI: 8.47E+M i18.110867 
J u n  12,1995 15:21:36 

pC1: 1.19E43 t24.910761 
p a :  8.85EA2 t18.572001 
J u n  12,1995 15:21:36 

pCi: 1.04Ef03 i23.355999 
pCi: 8.18E+02 218.28328 
Jun  12,1995 152l:36 

pCi: 1.11E+03 &4.257579 
pC1: 8.02E& t17.936857 

Page 1 



DCL-STD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count rune 

Dtarar A: 1330 High 600 Sec. 

CKS06 13A.SLK 

Sample: CKSOOlA 
' Gross: 821 3 

Gross: 8640 
Sample: CKS402A 

GrO- 8927 
GrOSS: 9472 

GrO= n38 
GrOrrs: 8455 

GrOSSZ 8132 , 

GrO= 8307 

Sample: CKS-003A 

Sample: CKS404A 

. .  

Sample Factoc 1 
Net: 8.21 E+02 ~17.7627 
Net 7.98E+02 217.602474 

Net 8.93E+02 t18.518639 
Net 8.64E+U2 t18.30704 

Net 7.74€+02 217.241344 
Net  7.89E+02 *17.469129 

Net  8.13E+02 217.674829 
Net 7.68E+02 t17244911 

Sample Factor. 7 

SampleFactoc 1 

SampleFador: 1 

Jun 13,1995 08:42:47 
pCI: l.llE+03 i24.025696 
pCl: 8.12E+02 217.897905 
Jun 13,1995 08:42:47 

pC1: 1.22E+03 i25.244519 
pCI: 8.74E+02 t18.53444 
Jun 13,1995 0@:42:47 

pCI: 1.04E+03 i23.217327 
pCI: 8.33E42 218.440672 
Jun 13,1995 OR4247 

pCI: 1.07E+03 a23.327963 
pCl: 7.59E+02 t17.037805 

Page1 . 



RADIOCHEMISTRY LABORATORY P 7 6 7 S w  
RADIOACTIVE MATERIAL INVENTORY 

INTERMEDIATE STANDARD LOG 

Date I . Amount Activity (pC i) Running Total (pCi) ’ 

Date: q -  2. i z  

Final Volume: 
Source I.D.: ?,!?-s’/b ‘ I  ‘ 

1.0. 

.i 
T 



i .  I I . ’. 

RADlOCHEMlSTRY LABORATORY , 7678- 

RADIO ACTlVE MATERIAL INVENTORY 
INTERMEDIATE STANDARD LOG 



. -  U.S. Endronrnentrl Protection Agoncy 
Environmontrl Monitoring Systems laboratory-trs ~ w r r  

Nuclorr RrdirUon As~ossmont Division 
. 

0 .  

Calibration Certificate 

~~ 

Measurement krivity of pdndprl rrdionuclidr 

December 13, 1990 I 
Activity of daughter radionuclide 

I- V- e .  . 5.0 

c 



Random Erron 

i 
i 

Chemical clrriw amtmt prr gram d rdutlon: oLhrroofqxnnnp: 
compt3sitim 
of solution 4M - N i t r i c  acid 

R.m.r iu  -238 0 . 033% of the total activity 
- Pu-240 4.6xl0-5%: of the total activity 

-: -241 1.5x10-3% of '&e total e d w  
-242 8.8x1048 of the total e v i w  
-244 6.2~10-9% of the total a C t i ~ W  

.a::::. . .. .. . . 

cI.viud 1/84 
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RADIOCHEMISTRY LABORATORY 

RADIOACTIVE MATERIAL. 
INVENTORY SOURCE LOG 

Vendor I.D.: .SPA 9454- oz 
Date- Received: - 3D - / 
RCL I.D.: 'dLIS4 - 2 

Isotopes/Form Activity (pC i) I 

CAUTION 

Mass 1 Date I 

I 

I 
Usage: 

. .  

00020s . . . ---.--a .*..-- . .. .. .-.....-.--... .-.. . . . . ..... :J. ... .. .. ..!.. 



US. Environmental Protectlon Agency 
Erivironmentaf Monitoring Systems Laboratory-Lss Vega. 

Nuclear Radiation A~sessment Division 

Calibration Cenificald 

Measurement Activity of principal radionuclide 

Activity of daughter radionucfide 

Told m8u of this colytion 

Method of measuremenf 

The activity of the pr imq solution 

by four pi efficienq tracing. 

masxed 

The activity of tl?e dilution was m u r e d  lqf liquid 
scintillation counting. 



. .. 

Purity Tho manufrauror nrcor lhm rairitior olhor man that uf  tho pfinciP.1 nuclido 
and of iu drughtor nudidor. if any. m r r  onimrtrd/lnown to k: 

Random Enm 

Chemiul 
Composition 

Canirr o m o m  p u  gram of colaion: 

of Solution 100 m i a ~ ~ r a m s  strontium 

100 micrograms yttrium 
h.rrn.llv0: 

Romartr 
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APPENDIX C 

CALCULATIONS 
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NOMENCLATURE 

4 = Area of sampling node ,  ft2 

A, = Cross-sectional area of stack at sampling site, ft2 

B, = Proportion water vapor in stack gas by volume 

CO = Percent carbon monoxide in stack gas by volume,dry basis, % 

CO, = Percent carbon dioxide in stack gas by volume, dry basis, % 

C,  = Pitot tube coefficient 

C, = Concentration of filterable particulate in stack gas, gr/dscf 

= Concentration of filterable particulate in stack gas, lb/dscf 

C, = Concentration of alpha particles in stack gas, pci/dscf 

c, = Concentration of beta particles in stack gas, pci/dscf 

Cc, = Concentration of condensible particulate in stack gas, gr/dscf 

C, = Concentration of condensible particulate in stack gas, lb/dscf 

GI = Concentration of uranium in stack gas, mg/m3 

Cu2 = Concentration of uranium in stack gas, Ib/dscf 

dia = Diameter of stack, Inches 

ER = Filterable particulate emission rate, lb/hr 

ER, = Gross alpha emission rate, pci/hr 

ER, = Gross beta emission rate, pcfir 

ER, = Condensible particulate emission rate, Ibbr 

ER, = Total uranium emission rate, lb/hr 

AH = Average pressure drop across orifice 

%I = Percent isokinetic sampling rate, % 

30002l.3 
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M, = Molecular weight of stack gas, dry conditions, Ib/lb-mole 

M, = Molecular weight of stack gas, stack conditions, lb/lb-mole 

Mn = Filterable particulate catch, mg 

Mn, = Gross alpha catch, pci 

Mn, = Gross beta catch, pci 

Mn, = Condensible particulate catch, mg 

Mn, = Total Uranium catch, Fg 

N, = Percent nitrogen in stack gas by volume, dry basis, % 

0, = Percent oxygen in stack gas by volume, dry basis, % 

Ap = Average velocity head of stack gas, inches H20 

JAp = Average square root of velocity head pressure, inches H20 

P, = Barometric pressure, inches Hg 

P, = Static pressure of stack gas, inches H,O 

P, = Absolute stack gas pressure, inches Hg 

Q, = Volumetric stack gas flow rate, stack conditions, acfm 

Qltd = Volumetric stack gas flow rate, dry standard conditions, dscfm 

e = Elapsed time of test, minutes 

T, = Average dry gas meter temperature, O F  

T, = Average stack gas temperature, OF 

V, = Mass of water collected, g 

V, = Volume of gas measured by dry gas meter, ft? 

VmC = Volume of dry gas meter corrected for leak rate, ft3 

Vd = Volume of dry gas meter corrected to standard conditions, ft3 



7 6  
V,, = Volume of water collected, standard conditions, ft3 

Vs = Stack gas velocity, fps 

y = dry gas meter calibration factor, dimensionless 

Note: Standard conditions = 68°F and 29.92 inches Hg. 
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EXAMPLE CALCULATION RUN # EO-1 

Md = (0.44xC0,) + (0.32~0,) + (0.28 x(N2 + CU)) 
Md=(0.44x0.0) + (0.32x21.0) + (0.28x79.0)=28.84 

1. Volume Metered, Standard Conditions (68"F, 29.92 In Hg) I 
(AH) 

V& = (17.647) X(V2 x(Y) x (Pd +(13.6) 
(T, + 460) 

(2.80) 

(13*' = 155.421 
(29.30) + - 

V& = (17.647)X(164.726)X(O.999)X 
(91.2 +460) 

3. Molecular Weight of Stack Gas, Stack Conditions 

M, = [M,x( 1 - BYIS)] + (1 8 xBYIS) 
MS=[28.84x(1 -0.OSO)J +(18~0.050) =28.30 

4. Static Pressure, inches H20 

5. Stack Gas Velocity, fps 

= (85.49)x(c$ x(&) x 

(124.3 +460) = 12-71 J (29.30)x(28.30) 
V' = (85.49)~(0.84)~(0212)~ 
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6. Stack Gas Flow Rate, acfin 

Qa = (60)x(VJx(5.454E-O3)x(Dia)* 
Qa =(60)~(12.77)~(5.454E-03)~(10)~ =417.9 

7. Stack Gas Flow Rate, dscf 

Qd=(17.647)x(417.9)x(1 -0.050)~ (29.30) = 35 1.2 
(124.3 + 460) 

8. Isonkinetic Variation, % 

=99.18 (124.3 +460)x(155.421) 
(29.30)~(12.77)~(1.35B-03)~(180)~(1- 0.050) 

%I=O.O944x 

9. Filterable Particulate Concentration, grldscf 

(0.0154) x(Mn) 
=,= ( V d  

10. Filterable Particulate Concentration, Ib,dscf 

C2 = (1.429E-O4)x(C,) 
Cz = (1.429E-O4)~(7.87E-04)=1.12E-07 

11. Filterable Particulate Emission Rate, lb/hr 

ER = <C,,X<Q&X(60) 
ER = (1.12E-07)~(351.2)~(60) =2.37E-03 



12. Condensible Particulate Concentration, gr/dscf 

(0.0154) x(Mn) c, = 
(V-1 

13. Condensible Particulate Concentration, lb,dscf 

Cz = (1.429E-04)x(C1) 
Cz = (1.429E -04) ~(8.72E-04) =1.25 E-07 

14. Condensible Particulate Emission Rate, lbhr 

15. Total Uranium Concentration, m@m3 

(Mn,) 
= ( V A  x (28.3 16) 

“1- (155.421) ~(28.316) 
- (15W = 3.40E-01 

16. Total Uranium Concentration, lb/dscf 

- (1500) = 2.12E-08 
“2- (155.421) x(l.OE+06) ~(453.59) 

17. Total Uranium Emission Rate, Ib/hr 



18. Gross Alpha Concentration, pcijdscf 

19. Gross Alpha Emission Rate, pci/hr 

“a = (Ca)x(Q,)x(60) 
ER, = (2.7OE-O2)~(351.2)~(60) =569.5 

20. Gross Beta Concentration. ocildscf 

21. Gross Beta Emission Rate. ocihr 
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z.;+riixz LOCATION : E a s t  O l i v e r  Vacclclrn Pump E x h a u s t  
DATE/'TII-lE : S / 1 0 / 9 5  0324-1433 
R O N  i t  : EO-1 F i l t e r a b l e  P a r t i c u l a t e / T o t a l  U r a n i u m  

STATIC  PRESSURE( "H20 ) :  
BAROPIETRIC:( "HG ) : 

SAMPLE T IME(  m i  n ) : 
ACTUAL PlETER VOLUME : 

S Q .  FtOOT / \P :  
kV6 O R I F I C E  /\HI 

AVG STACK TEMP OF: 
AVG METER TEMP OF: 

C p  P I T O T  : 
NOZZLE D I k . (  i nches) :  

METER GAMMA : 
LEAK KATE( I F > O . O 2 ) :  

C I R C  STACK? l = Y  ,O=N: 
9 1 A  OR D I M  ( i nches ) :  

%: 02 : 
% co2 : 

VOL CONDENSATE( n i l  ) : 
F I L T E R  GAIN( m g  ) :  

R I N S E  GAIN( m g  ) :  
ANALYTE #1 : 
r i o L E  LJEI GHT : 

pg/sarnple : 
PPM : 

-0 .os " HG 
29 - 3 0  
180 .oo vm( cor)- ) 
164 -726 DSCF 
0.212 
2 -80 
124.3 OR 
91.2 
0.84 
0.498 An( f t A 2  ) 
0.999 

1 A s (  f t A 2  ) 
12 - 0 0  
21 - 0 0  DRY MOLE WT 

0 .oo 

-9 -00 
16.94 

U r a n i u m  
238.0 
1500 

~ i a s  V e l o c i t y  ( v s ) :  12.77 

Stack Gas Flow ((2s): 

St -ack  G a s  Temp : 
Moistu i -e  ( H20 ): 

I s o k i n e t i c  : 

417.9. 
351.2 

124 
5 .OO 
99.18 

ST MOLE WT 
% H20 

NET WT( m g  ) 

29 -30 

164 -726 
155 -421 

504 -3 

1.35E-03 

0 . 5 5  

25 -84 
28 - 3 0  
5.00 

7.94 

FT/SEC 

ACFM 
DSCFM 

D e g  F 
% 

. %  

F I L T E R A B L E  PARTICULATE SUMMARY 

C o n c e n t r a t i o n  ( C s ) :  7.87E-04 Gr/DSCF 
1 .12E-07 l b / D S C F  

E m i s s i o n  R a t e  ( E r ) :  2.37E-03 l b /h r  

E M I S S I O N  DATA FOR Uranicrm 

C o n c e n t r a t i o n  ( C s ) :  2.12E-08 l b / D S C F  
3.40E-01 m g / m 3  

l b /h r  E m i s s i o n  R a t e  ( E r ) :  4.48E-04 



C L I E N T i F E O J E C T  ti : Fei-mco A 9 5 0 1 0  
S A H F L E  L O C A T  I O N  : East, O l i v e r  Vacuum Pump Exhaust 

R ur.4 tt : 
D A T E / T I P l E  : 5/10/95 0324-1433 

E 0 - 1 C o nd e n s a b 1 e Pa 1- t i c ci  1 a t  e 

S T A T I C  PRESSUFiE( " H 2 O  ): 
B A R O M E T R I C (  "HG ) :  

CJkt.lFLE T I M E (  m i  n ) : 
ACTUAL METER VOLUME : 

S Q .  ROOT / \P :  
AVG O R I F I C E  / \H: 

AVG S T A C K  T E W  "F:  
kVc; METER TEMP O F :  

Cp F ' I T O T  : 
NOZZLE O I A  .( i nches  ) :  

METER GkHMk: 
LEA6 R A T E (  IF>0.02): 

C I R C  STkCt:? 1='f ,O=N: 
D I A  OR D I M  ( i n c h e s ) :  

?g 021 : 
% c02 : 

VOL CONDENSATE( m l  ) :  
F I L T E R  GAI rJ (  mg ) :  

R I N S E  G A I N ( m g ) :  
A N A L Y T E  #1 : 
MOLE W E I G H T  : 

Iig/sarnple : 
PPM : 

-0 .05  
2'; .2*3 

180 .OO 
164.726 

0 -212 
2 -80 

124.3 
91.2 
0 - 8 4  

0.498 
0.999 

1 
10 .oo 
21  - 0 0  

0 .oo 

8.80 

"HG 

vm( cor r ) 
DSCF 

OR 

An( f t -2  ) 

ks(  f t "2 ) 

DRY MOLE WT 
ST  MOLE WT 

% H20 

NET WT( m g  ) 

29.30 

1 6 4  -726 
155.421 

584.3 

1.35E-03 

0 - 5 5  

28 - 8 4  
28.30 

' 5.00 

8 -80 

Gas V e l o c i % y  ( V s ) :  12.77 FT/SEC 

Stack G a s  Flow ( ( 2 s ) :  

Stack Gas Temp : 
M o i s t u r e  ( H 2 0 ) :  

I s o k i n e t i c  : 

417.9 ACFM 
351.2 DSCFM 

124 Deg F 
5 .OO % 

99.18 % 

FILTERABLE PARTICULATE SUMMARY 

Concen t ra t i on  ( C s ) :  8.72E-04 Gr/DSCF 
1.25E-07 lb/DSCF 

Emission Rate ( E r  ): 2.63E-03 lb/hr 

EMISSION DATA FOR 0 

Concen t ra t i on  ( C s ) :  

Emission Rate ( E r ) :  

.COMMENTS : 

NA lb/DSCF 
NA mg/1113 

NA lb/hr 



i:CIEt..ITil:'F;:OJECT It : F e 'I- 111 c 5) k ';I 5 0 1 0 
SAP1I:'LE CGCAT I O N  : E a s t  Olive)- Vacuum Pump Exhaust 
C)kTE/T I I * lE  : 5/10/95 0924-1433 
RlJN # :  E O - 1  Gross A l p h a  

STATIC PRESSURE( "HXI 1: 
B A R O M E T R I C (  " H G  ) :  

Sk f i lPLE T I M E (  m i  n ) : 
ACTUAL METER VOLUf-1E : 

Sa. ROOT / \P :  
AVG O R I F I C E  A H :  

AVG S T A C K  TEMP O F :  
AVG METER TEMP O F :  

C p  F ' I T O T  : 
bJOZZLE @ I f $  . ( i n c h e s  ) : 

M E T E R  GAMMA: 
L E A K  R A T E (  I F > O . O 2 ) :  

CIRC S T A C K ?  l = Y  ,O=N: 
D I A  OR DIP1 ( inches 1: 

7; 02 : 
% co2 : 

V O L  CONDENSATE( n i l  ) : 
Gross  A l p h a  ( P c i )  

G r o s s  Alpha  S t d  D e v  ( p c i  

c;ross B e t a  ( p c i )  
G r o s s  B e t a  s t d  dev ( p c i )  

-0 -05 " HG 29.30 
29.30 

180.00 Vm( c o r r  ) 164 -726 
164.726 DSCF . 155.421 

0.212 
2.80 

124.3 OR . ,584.3 
91.2 
0 -84 

0.498 A n (  f t - 2 )  . 1.35E-03 
0.999 

1 A s (  f t A 2  ) 0 .55 
10 -00  
21.00 DRY MOLE WT 28 -84 
0.00 S T  MOLE WT - 28.30 

% H20 5 -00 
4.20 
0.78 NET W T ( m g )  4 -98 

2 -00 
0.74 

S t a c k  G a s  F l o w  ( ( 2 s ) :  

S t a c k  Gas T e m p  : 
M o i s t u r e  (H20): 

I s o k i n e t i c  : 

417.9 ACFM 
351.2 DSCFM 

124 Deg F 
5 .OO % 

99.10 % 

I A l p h a  P a r t i c l e  S u m m a r y  

A l p h a  C o n c e n t r a t i o n  ( C s )  . 2.70E-02 p c i / D S C F  
A l p h a  S t d  Dev concent ra t  5.02E-03 p c i / D S C F  

A l p h a  E m i s s i o n  R a t e :  569.5 pc i /h r  
A l p h a  S t d  Dev Emiss ion  R 105.8 pci /hr  

I B e t a  P a r t i c l e  S u m m a r y  

I B e t a  C o n c e n t r a t i o n  ( C s ) :  
I B e t a  S t J  Dev c o n c e n t r a t i  

Be%a S t d  D e v  E m i s s i o n  R a  
Beta  E m i s s i o n  R a t e :  

1 .29E-02 pc i /DSCF 
4.76E-03 p c i / D S C F  

271.2 pc i /h r  
100.3 pci /hr  

COMMENTS : 
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APPENDIX D 

QUALITY ASSURANCE PROCEDURES AND RESULTS 
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QUALITY ASSURANCE PROCEDURES AND RESULTS 

~ 

The sampling equipment used in this test series has been calibrated in accordance with 
procedures outlined in the USEPA Reference Methods for stationary source sampling and 
also in the Quality Assurance Handbook for Air Pollution Measurement Systems. All 
pertinent calibration data for the equipment used in this test series are included in this 
appendix. The following calibration procedures are employed. 

a. 

b. 

C. 

d. 

e. 

f. 

Probe-tips (Nozzles) 
Probe-tips are inspected before use to detect damage or irregularities. If the nozzle 
shows signs of damage, it is repaired and measured before use. The nozzle diameter 
is determined in the field by measuring three diameters with a precision micrometer. 
The average of the three measurements is the nozzle diameter. 

Pitot Tubes 
The S-type pitot tubes are built to the design specifications cited in Reference 
Method 2 and are calibrated annually in a wind tunnel. Standard pitot tubes are 
supplied from the manufacturer with a coefficient of 0.99. The pitot tubes, 
connecting lines, and manometers are leak-checked in the field before and after each 
test run. 

Thermocouples 
Thermocouples are calibrated upon receipt and annually thereafter. The 
thermocouples are calibrated at 32"F, ambient temperature, 212"F, and approximately 
450°F. 

Fvrite h a l v e r s .  
The fynte analyzers are leak-checked on-site and the reagents are replenished as 
needed. 

Method 5 Control Consoles 
The dry gas meter and the orifice in the Method 5 control consoles are calibrated at 
six (6) points from 0 to 4 inches of mercury. The dry gas meter coefficient (y-factor) 
and the orifice constant (Delta H) are established from this calibration. The dry gas 
meter is calibrated after each test series to confirm the y-factors is used in all sample 
volume calculations. Hayden Environmental participates in the USEPA Method 5 
Dry Gas Meter Inter-Laboratory Performance Audit. 

Barometers 
The aneroid field barometers are calibrated with a stationary mercury column 
barometer prior to each use. The reference barometer is permanently mounted in 
the Hayden Environmental Laboratory. 
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.- DGhVORIRCE CALIBRATION 

Pb3 
DATE 4 f ~ $ 5  METER BOX KO. 
BAROMETRIC bRESSLW 2 q  - in. Hg REFERENCE METER NO. 133'/63'f 
CALIBRATOR m M W  REFERENCE Y I.O)G? 

,E METER me: 
e 

min. .. 
VACUUhl 

' - _  

5 
.-- 

I& 

-1 c 
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pi - '1 tietar Box % PJ-3 N-3 - 
LJZte 4/19/75 4/19/55 4/19/95 
Reference heter # 13344.37 1334557 1334637 
Y ReTerence 1.019 1.015 : . S i 9  
Earometr i c  Pressure 2'3 .2 2 9 . 2  L 1 . 2  
Ori f i ce  Setring H ( I '  H 2 G j  0.5 1 1.5 
T o t a l  Gas Volume Reference r ; .214 L;.q25 0 - 5 4  
fiver a g e Tempe r a t u  r e Ref e r e nc e 4 5 . 5  6 5 . 5  5s 

Average T2mFerature D r y  Gas Mtjter 6 7 . 3  6s 7 5  
T i m e  ( m i n  j 12.4 10 16 
Vacumn 5 5 5 

- .- 
Total Gas Volume D r y  Gas Mecer 5 5.562 6.504 

-. Meter Box # N-3 N-3 
Date 4/19/95 4/19/95 

- Reference Meter # 1334637 1334637 
Y Reference 1.018 1.018 
Barometric Pressure  29.2 29.2 

Total Gas Volume Reference 7.612 9.339 
Average Temperature Reference 65 65 
Total Gas Volume D r y  Gas Meter 7.765 9.453 

Ori f i ce  Se t t ing  A H ( "  H20) 2 3 

Average Temperature Dry Gas Meter 73 73.75 
T i m e  (min) 10 10 
Vacumn 5 5 

N-3 

1334637 
1.018 
29.2 

4 
10 -643 

65 
10.915 
73 -5 

10 
5 

34808 

Average y 
Average de l t a  H 

0.99876 
1.95167 

000228 
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THERMOCOUPLE CALIBRATION 

THERMOCOUPLE LD.: s rJ LENGTH: DATE: y-l\-\q 

Source 

Reference 
Thermometer 
Temperature 

OF 

Test 
Thermocouple Temperature Thermocouple 
Temperature Difference Simulator 

"F . OF DirpIay Setting 



THERMOCOUPLE CALIBRATION 

THEILMOCOUPLE LD.: 1- \ LENGTH: DATE: Y -Z? -37 

CALIBMTED BY: 91, 
REFERENCE THERMOMETER: F;<Lr kl'&h'L 't 4 3% 7D 

Source 

Reference 
Thermometer 
Temperature 

"F 

Test 
Thermocouple Temperature Thermocouple 
Temperature Difference Simulator 

"F "F Display Setting 
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I Executive Summary 

Compound 

Total Particulate 

Total Uranium (average) 

Hayden Environmental Group, hc.  was retained by Fernald Environmental Restoration 
Management Corporation to determine the particulate, radionuclide, and total uranium 
emission rates of the laundry contaminated clothing dryers at their ROSS, Ohio facility. The 
evaluation was performed to demonstrate compliance with Ohio Environmental Protection 
Agency regulations restricting emissions from stationary sources. Emission samples were 
collected and analyzed using USEPA Reference Methods for stationary source sampling. 
The tests were conducted on May 9, 1995. The results of the tests are summarized below: 

Emission Rate 
(lb/hr)a 

0.026 lbkr 

BDL 

Summary of Laundry Dryer Emissions 

Compound 

Gross Alpha 

Gross Beta 

Emission Rate 
WWb 

11,445 with 
1,479 std. dev. 

5,106 with 
1,461 std. dev. 

BDL = Below Analytical Detection Limits 
' pounds per hour 

picocuries per hour 
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1.0 Introduction 
. 7 6 7 8  

Hayden Environmental Group, Inc. was retained by Fernald Environmental Restoration 
Management Corporation (FERMCO) to perform a compliance particulate, radionuclide, 
and total uranium emissions evaluation on the laundry contaminated clothing dryers at their 
Ross, Ohio facility. The evaluation was performed on May 9, 1995. A single test run was 
conducted using USEPA Reference Methods 1, 2, 3, 4, 5, and 114. Mr. Tim Miller of 
FERMCO coordinated the test schedule with plant operations. The emission tests were 
performed by the Hayden test team of Mr. Bruce Sarven and Mr. Bert Forsyth. The 
emission samples were analyzed by DataChem Laboratories located in Salt Lake City, Utah. 

2.0 Process Description 

Three Cissell clothes dryers are used in drying washed (potentially) contaminated clothing. 
Each clothing dryer has a maximum operating capacity of 150 pounds per cycle. Each 
drying cycle is 60 minutes in duration. Therefore the maximum capacity of the combined 
dryers is 450 pounds per hour. Each dryer typically operates at an average of 104 pounds 
per hour. The emissions from the dryers are vented through a lint filter, a pre-filter, and 
a HEPA filter. 

3.0 Sampling Site Description 

The emissions from the hepa filter are vented through a 22 inch diameter circular stack. 
Two sampling ports were located at 90" angles from each other. The sampling ports were 
located 94 inches or 1.7 stack diameters downstream from the last flow disturbance (fan) and 
39 inches or 1.7 stack diameters upstream from the next flow disturbance (top of stack). A 
drawing of the sampling site is provided in Figure 3.1. 

1 
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4.0 Sampling and Analytical Procedures 

The sampling and analytical procedures conformed to the most recent revisions of USEPA 
Reference Methods for stationary sources. Specifically, USEPA Reference Methods 1, 2, 
3, 4, 5, and 114 were used. A brief description of each procedure is included below: 

4.1 

4.2 

4 3  

4.4 

4.5 

Measurement Sites (USEPA Method 1) 
The location of measurement sites and the number of traverse points were 
determined using USEPA Reference Method 1, "Sample and Velocity Traverses for 
Stationary Sources." 

Velocities and Volumetric Flow Rates (USEPA Method 21 
The stack gas velocity and volumetric flow rates were determined using USEPA 
Reference Method 2, "Determination of Stack Gas Velocity and Volumetric Flow 
Rate." The stack gas velocity was measured on a Dwyer oil filled manometer using 
a calibrated S-type pitot tube. The stack gas temperature was measured with a 
calibrated type "IC' thermocouple and Omega digital temperature readout. 

Drv Molecular Weight (USEPA Method 31 
The stack gas dry molecular weight was determined using USEPA Reference Method 
3, "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular 
Weight." Several grab samples were collected and analyzed during each test with 
Fyrite combustion gas analyzers which directly measure concentrations of O2 and 
co* 
Moisture WSEPA Method 4) 
The stack gas moisture content was determined using USEPA Reference Method 4, 
"Determination of Moisture Content in Stack Gases." The samples were collected 
in a series of chilled impingers. The moisture collected within the impingers was 
analyzed by gravimetric analysis. 

Particulate Matter (USEPA Method 5) 
The particulate emissions were determined using USEPA Reference Method 5, 
"Determination of Particulate Emissions from Stationary Sources." The samples were 
collected isokinetically through a heated glass lined probe, a heated (248"+/-25") 
tared glass fiber filter, and a series of cooled impingers (to condense the moisture). 
The nozzle, probe, and glassware before the filter was rinsed and brushed with 
acetone. The acetone rinse was placed in a tare-weighed beaker. The contents of 
the impingers were collected all of the glassware behind the filter were rinsed with 
deionized water. The DI rinse was collected in a separate tare-weighed beaker. The 
acetone and DI water were both evaporated at temperatures below their boiling 
points. The filter and acetone residue were analyzed by gravimetric analysis to 
determine the filterable particulate mass collected. The DI water residue was 
analyzed by gravimetric analysis to determine the condensible particulate mass 
collected. The total particulate was obtained by adding the filterable and condensible 
particulate emission rates. A drawing of the particulate sampling train is provided 
in Figure 4.1. 00023"1 
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4.6 Radionuclide and Total Uranium (USEPA M-114) 

The Radionuclide and total uranium emissions were determined using USEPA 
Reference Method 114, 'Test Methods for Measuring Radionuclide Emissions from 
Stationary Sources." The radionuclide analysis was performed on the total 
particulate. The uranium was dissolved, oxidized to the hexavalent state, and 
extracted using a suitable solvent. The samples were analyzed for total uranium by 
colorimetry (Method A-5) and laser phosphoremetry. The total gross alpha activity 
was determined using an alpha counter (Method A-4). The total gross beta activity 
was determined using a beta counter (Method B-4). The total gamma isotopic 
activity was determined using a high resolution gamma detector (Method G-1). 

The Hayden Environmental Group Inc. Air Sampling Quality Assurance Program includes 
procedures for equipment calibration that follow USEPA and manufacturers guidelines, use 
of and strict adherence to standard published procedures, and traceability protocols for the 
recording and calculation of data. 
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5.0 Test Results 767 '8  
Table 5.1 summarizes the laundry dryer HEPA filter exhaust stack gas conditions. The stack 
gas velocity averaged 35.1 feet per second ( f p s ) .  The volumetric flow rate averaged 6,068 
actual cubic feet per minute (acfm) or 5,181 dry standard cubic feet per minute (dscfm) at 
132°F and 2.5% moisture. The stack gas concentration of oxygen and carbon dioxide were 
21.0% and O.O%, respectively. 

Table 5.2 summarizes the laundry dryer HEPA filter exhaust particulate emissions. The 
average stack gas filterable particulate concentration was 5.76E-04 grains per dry standard 
cubic feet (gr/dscf) or 8.23E-08 pounds per dry standard cubic foot (lb/dsd). The filterable 
particulate emission rate averaged 0.026 pounds per hour ( lbh) .  The condensible 
particulate was below the analytical detection limits. Therefore the total particulate emission 
rate averaged 0.026 Ib/hr. 

Table 5.3 summarizes the laundry dryer HEPA filter exhaust total uranium emissions. The 
total uranium catch was below the analytical detection limit. 

Table 5.4 summarizes the laundry dryer HEPA filter exhaust gross alpha radionuclide 
emissions. The average stack gas gross alpha concentration was 3.68E-02 picocuries per dry 
standard cubic foot (pcildscf) with a standard deviation of 4.76E-03 pcildscf. The gross 
alpha emission rate averaged 11,445 picocunies per hour (pci/hr) with a standard deviation 
of 1,479 pci/hr. 

Table 5.5 summarizes the laundry dryer HEPA filter exhaust gross beta radionuclide 
emissions. The average stack gas gross beta concentration was 1.64E-02 pci/dscf with a 
standard deviation of 4.70E-03 pci/dscf. The gross beta emission rate averaged 5,106 pci/hr 
with a standard deviation of 1,461 pci/hr. 
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6.0 Discussion and Interpretation 

The negative weight was recorded for the filter catch. It is not uncommon for the net weight 
change of the particulate filter to be negative on sources with very low particulate loadings. 
The filter edge is typically partially damaged by normal use in a Method 5 sampling train. 
When the filter is recovered, the loose filter material from the edge of the filter holder and 
frit are also recovered with the filter to the extent possible. Following recovery of the filter, 
the filter holder and frit are brushed and rinsed with acetone to recover any particulate and 
filter residue that could not be recovered by physical means. This portion of the particulate 
is included in the acetone rinse fraction. The portion of filter material not recovered with 
the filter fraction is reflected in the weight gain of the acetone rinse. The sample from this 
test run showed a positive total particulate weight gain. 
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METHOD 1 TRAVERSE POLNT LOCATION FOR CIRCULAR DUCTS 

It 
LUSIDE OF FAR WALL TO OUTSIDE OF NIPPLE: 2 q  

1‘ LUSIDE OF NEAR WALL TO OUTSIDE OF NIPPLE: 

STACK I.D.: a?’(& b 

NEMCST UPSTREAM DISTURBANCE: 39” h. 7 D d  

NEAJXEST DOWNSTREAM DISTURBANCE: 9 Y  L 1/ / P/n ) 

. _. . 
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P. 7678 

Contents 

Final 

Initial 

Net 

IMPLNGER DATA 

Volumetric: 
J 

Gravimetric: 

RECOVERED SAMPLE 

Description of Particulate on Filter: LA,* - 
Color of Silica Gel: 

w V//449#2 

% @Lvc 

Recovered By: /?I 

! 



APPENDIX B 

LABORATORY DATA 



. . 1 6 7 8  

L I 8  0 II A T 0 II I C 1  
A SOREHSON COMPANY 

Case Narrative 

Method: €PA Method 5,40  CFR Client: Havd, 
Analysis: Particulates 
DCL Set ID: S95-0498-BE 

n Environmen 
Account: 3025 
Matrix: WaterlAcetone 

al Group, Inc. 

General Set Information: There were eight field samples in this set. 

Method Sumrnarg: The beakers were uniquely marked and rinsed with ASTM type 11 water, 
and then placed in a 180°C oven for at least one hour. The beakers were then placed in a 
desiccator for at least three hours before obtaining a tare weight. The corresponding entire 
sample was poured into each beaker, then rinsed well with ASTM type 11 water or acetone (as 
appropriate for each sample) to remove a l l  dissolved solids. The water samples were placed in 
the 97°C oven to evaporate. The acetone samples were allowed to evaporate in a hood before 
being placed in the 97°C oven. The evaporated samples were dried at 103°C for at least an 
hour and transferred to a desiccator. After being in the desiccator for at least three hours, 
they were weighed again. The difference in weight is the result. Samples were weighed until 
two consecutive results showed a difference in weight of no more than 0.0004 gram. 

Method and Sample QC data: LCS recovery was 97.4%. The method blank was below the 
CRDL. 

MD Analysis: A matrix duplicate was not performed because all sample was consumed in 
the analysis. 

Sample Calcnl@ion: The final results are calculated in mg/L. Example for sample EO 3872: 

001 
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A S o r e n s o n  Company 

Form RLIHS63H-V1.O 

Page 1 

COVER FORM (TYPE I) 
SINGLE METHOD ANALYSES 0615952 134563 I 

SUMMARY INFORMATION 

G9 543022 

Hayden Environmental Group, Inc. 
Attention: David Robinson 
561 Congress Park Drive 
Dayton, OH 45459 

D a t e  R e p o r t e d . .  . . .: 
Date  P r in t ed . . . . . . :  15-JUB-95 21:34 
DCL C l i e n t  GCOUp..: S95-0498-BE 

C l i e n t  Ref  Rumber. :Not  P r o v i d e d  
R e l e a s e  Number.. . . : N o t  P r o v i d e d  

A n a l y s i s  f lethod.. . :EPA 5 

Client sample ID 

EL-57150-1 
QC-57150-1 
REAG BLK 
REAG BLK 
EO-1 
EO-1 
LO-1 
LO-1 
PLD BLK 
PLD BLX 

L a b  Sample  ID 

EL-57 150  - 1 
QC-57150-1 
EO 3869 
EO 3870 

EO 3873  

EO 3876  
EO 3879 

EO 3872  

EO 3875  

EO 3880 

960 West LeVoy Drive / Salt Lake City, 84123-2547 / (801) 266-770 802 



F O R M  H (TYPE I) 
SINGLE METHOD ANALYSES 

Client Name..........: Hayden Environmental Group, Inc. 

c 7 6 ' 7 8  
Form RLIHS63H-Vl. 0 

06159501245655 
Page 2 

S A M P L E  G R O U P  C O M M E N T S  

Date Printed......: 15-Jm-95 01:24 
DCL client Group..: S95-0498-BX 

Release Number....:Not Provided 

General Inf orration 

The DCL QC Database maintains all numerical figures which are input from the pertinent data 
source. These data have not been rounded to significant figures nor have they been moisture corrected. 
Reports generated from the system, however, list data which have been rounded to the number of 
significant figures requested by the client or deemed appropriate for the method. This may create 
minor discrepancies between data which appear on the QC summary Forms (Forms B-G) and those that vould 
be calculated from rounded analytical results. Additionally, if a moisture correction is performed, 
differsnces will be observed between the QC data and the surrogate data reported on Form A ( o r  other 
report forms) and corresponding data reported on QC summary Forms. In these cases, the Form A will 
indicate the "Report Basis" as well as the moisture value used for making the correction. 

sprbol Definitions 

ND - 
B -  

J -  

Bot Detected above the PlDL or IDL (LLD or nDC for radiochemistry). 
For  organic analysis the qualifier indicates that this analyte was found in the method blank. 
For inorganic analysis the qualifier signifies the value is between the IDL and PQL. 
The qualifier indicates that the value is between the IDL and the PQL. It is also 
used for indicating an estimated value for tentatively identified compounds in mass 
spectrometry where a 1:l response is assumed. 

0 0 3  
960 West LeVoy Drive / Salt Lake City, U t a h  84123-2547 / (801) 266-7700 

FAX (801) 268-9992 



P 7 6 7 8  
Form RLIHS63A-V1 .O 

Page 3 
06159501245655 

Date 
Ana lyte Analyzed HDL Resu 1 t Flag Dilution CRDL 
,Particulates 25-HAY-95 0O:OO I 10 I RD I 10 

F O R M  A (TYPE I) 
SINGLE METHOD ANALYSES 

CHEM SAMPLE ANALYSIS 
L A B O R A T O R I  E S  
A sorenson company 

Client Name..........: Hayden Environmental Group, Inc. 
client Ref 8umber....:Not Provided 
Sampling site........: Not Applicable 
Release Number.......: Not Provided 

Date Received........: Not Applicable 
DCL Client Group.. . . .: S95-0490-BE 
DCL Preparation Group:Not Applicable 
Date Prepared.. . . .. . .: Not Applicable 
Preparation method...: Not Applicable 
Aliquot weight/Volume: 100 m L  
Net weight/Volume .... : N o t  Required 

D A T A  S H E E T  

Date Printed.. . . . . : 15-JUS-95 01:24 
client sample Name: BL-57150-1 
DcL sample Name...:BL-57150-1 

natrix ............. :WATER 
Date Sampled ...... :Not Applicable 
Reporting Units ... :mg/L 

f3As Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis method...: 160.3 
Instrument Type.. .: GRAV 
Instrument ID.....: Balance 
Column Type.. ..... : Not Applicable 

Analytical Results 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



- - - - FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES DATA- 

r Date 
Ana 1 p te Analyzed UDL Result Flag Dilution CRDL 

. mEM SAMPLE ANALYSIS 
L A B O R A T O R I  E S  
A sorenson Company 

Particulates 

Client Name..........: Hayden Environmental Group, Inc. 
Client Ref Number....: Not Provided , 

sampling site. ....... : ~ o t  Applicable 
Release Number.......: Not Provided 

25-UAY-95 00:001 10 730 I 10 

Date Received........: Not Applicable 
DCL Client Group.....: 995-0498-BE 

DCL Preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation Method. ..:Not Applicable 
Aliquot Weight/Volune: 100 mL 
Net weight/Volume .... : Not Required 

DATA SHEET 

7 6 7 8  
' Form RLIHS63A-V1.O 

06159501245655 
Page 4 

Date Printed......: 15-JUE-95 01:24 
Client sample Name:QC-57150-1 
DCL Sample Name...:QC-57150-1 

UatriX............: WATER 
Date Sampled ...... :Not Applicable 
Reporting units...: mg/L 

 AS Received O D r i e d  

DCL Analysis Group:G9:555063 
Analysis nethod...: 1 6 0 . 3  
Instrument Type.. . : GRAV 
Instrument ID.....:Balance 
Column Type ....... : No't Applicable 

0 0 5  

960 West'LeVoy Drive / Salt Lake City, U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



A sorenson company 

I Date 
Analyte Analyzed 
Part icu 1 a tes (25-HAY-95 0O:OO 

client Name..........: 
Client Ref Number....: 
sampling site........: 
Release Number.......: 

flDL Result Flag Dilution CRDL 
10 AD I 10 

Date Received........: 
DCL Client Group ..... : 
DCL Preparation croup: 
Date Prepared ........ : 
Preparation flethod.. . : 
Aliquot weiqht/volume: 
Net weight/Volume .... : 

Analytical Results 

FORM A (TYPE I) 
SINGLE M E T H O D  ANALYSES 

SAMPLE ANALYSIS D A T A  SHEET 

Hayden Environmental Group, Inc. 
Not Provided 

Not Provided 
Re1H 1000006737 

18-flAY-95 0 O : O O  
595-0490-BE 

Not Applicable 
Not Applicable 
Not Applicable 
216 mL 
Not Required 

F o ~  RLIHS63A-V1.O 
06159501245655 

Page 5 

S954P06R 

Date printed......: 15-JUm-95 01:24 
Client Sample Name:REAG ELK 1200153662 
DCL sample Name...:80 3869 

flattiX............:ACETAE 
Date sampled ...... : 11-HAY-95 0 O : O O  
Reporting units...: mg/L 
Report Basis ...... : W A S  Received Ooried 

DCL Analysis Group:G9555063 
Analysis flethod...: 160.3 
Instrument Type.. . : GRAV 
Instrument ID.....: Balance 
Column Type.. ..... :Not Applicable 

G O 6  
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 

FAX (801) 268-9992 
..... . -. I 



- - 76’58 - - - Form RLIHS63A-V1.O F O R M  A (TYPE I) ‘DATAG SINGLE METHOD ANALYSES 06159501245655 

Date 
Analyte Analyzed MDL Result Flag Dilution CRDL 
Pa r ti cula tes 25-MAY-95 OO:OO( 10 I BD 10 

CHEM SAMPLE ANALYSIS 
L A B O R A T O R 1  E S  
A so-renson Company 

Client Bame .......... :Hayden Environmental Group, Inc. 
Client Ref aumber....:iot Provided 
sampling site........:  el# 1000006737 
Release !iumber.......: B o t  Provided 

Date Received... ..... : 18-UAY-95 0 O : O O  
DCL Client GrOUp.....:S95-0498-B3 

DCL Preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation Xethod...: Not Applicable 
Aliquot weight/Volume: 370 mL 
Bet weight/Volume .... : Not Required 

D A T A  S H E E T  
Page 6 

S954P06S 

Date Printed......:lS-mm-95 01:11 
client sample Name:REIG BLX 1200153666 
DCL sample Name...:EO 3870 

MatriX............:WATER 
Date Sampled ...... : l l - n ~ ~ - 9 5  0 O : O O  
Repotting Units. ..:mg/L 
Report Basis ...... : H A S  Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis nethod...:160.3 
Instrument Type ... : GRAV 
Instrument ID.....: Balance 
Column Type. ...... :Not Applicable 

Analytical Results 

960 West LeVoy Drive / Salt Lake City, U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 
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Date 
Analyte Analyzed MDL Result Flag 

Form FORM A (TYPE I )  
SINGLE METHOD ANALYSES 

Dilution CRDL 

CHEM SAMPLE ANALYSIS 
L A B O R A T O R I  E S  

Particulates 

A sorenson Company 

25-MAY-95 0 O : O O  1 10 110 I I 10 

Client Name..........: nayden Environmental Group, Inc. 
Client Ref Number....: Not Provided 
Sampling Site.. ...... : Rell 1000006737 
Release Number.......: Not Provided 

Date Received........: 18-HAY-95 0 O : O O  
DCL Client Group.....:S95-0498-8E 

DCL Preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation nethod...: Not Applicable 
Aliquot weight/Volume: 154 m L  
Net Weight/Volume .... : Not Required 

D A T A  SHEET 
Page 

6 7 8  
RLIHS63A-V1.O 
06159501245655 
7 

Date Printed.. . . . .: 15-JUn-95 01:24 
Client sample Elare: 80-1 1200153663 
DCL Sample Name...:zO 3872 

Matrix... ......... : ACETNE 
Date Sampled......: 1 0 - ~ A Y - 9 5  0 O : O O  
Reporting Units ... :mg/L 
Report Basis......: B A S  Received U D r i e d  

DCL Analysis Group: G9555063 
Analysis nethod...: 160.3 
Instrument Type...: GRAV 
Instrument ID.....: Balance 
Column Type.......: Not Applicable 

M y t i c a l  Results 

0 6 8  
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 

FAX (801) 268-9992 



A~ sorenson Company 

Analyte 

FORM A (TYPE I )  
SINGLE METHOD ANALYSES 

Date 
Analyzed UDL Result Flag Dilution CRDL 

SAMPLE ANALYSIS DATA SHEET 

Particulates (25-UAY-95 0O:oO I 10 20 I 

Client E a m e . . . . . . . . . . :  Hayden Environmental Group, Inc. 
Client Ref Number....: Not Provided 
Sampling site........: Rel# 1000006737 
Release number.. . .... : Not Provided 

10 

Date Received........: 18-HAY-95 0 O : O O  
DCL Client aKOUp.....: 995-0498-BE 

DCL Preparation Group: Not Applicable 
Date Prepared. ....... : Not Applicable 
Preparation nethod...: Not Applicable 
Aliquot weight/Volume: 440 mL 
Net Weight/Volume .... : Not Required 

c 7 6 7 8  
Form RLIHS63A-V1.0 

06159501245655 
Page 8 

S954PO6V 

Date Printed......: 15-JUB-95 01:24 
Client Sample Name: EO-1 1200153667 
DCL Sample Name...:l!O 3873 

xatrix............: WATER 
Date sampled ...... :10-UAY-95 0 O : o O  
Reporting units...: mg/L 
Report Basis ...... : a A s  Received ODried 

DCL Analysis GrOUp:G9555063 
Analysis nethod...:160.3 
Instrument Type.. . : GRAV 
Instrument ID.....: Balance 
Column Type.......: Not Applicable 

0 0 9  
960 West LeVoy Drive / Salt Lake City, U t a h  84123-2547 / (801)  266-7700 

FAX (801)  268-9992 
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Form RLIHS63A-V1.0 F O R M  A (TYPE I) 

06159501245655 ANALYSES 

Analyte 
Pa rt i cu 1 a tes 

SINGLE METHOD 

Date 
Ana lysed MOL Result Flag Dilution CRDL 

25-HAY-95 00:OO 10 1 30 10 

mEM SAMPLE ANALYSIS 
L A B O R A T O R I  E S  

A sorenson company 

Client Hame..........: 
Client Ref Bumber....: 
sampling site........: 
Release number.. ..... : 
Date Received........: 
DCL client Group.....: 

DCL Preparation Group: 
Date Prepared ........ : 
Preparation nethod...: 
Aliquot Weight/Volume: 
Bet Weight/Volume .... : 

Hayden Environmental Group, Inc. 
Not Provided 

Not Provided 
ROlH 1000006737 

18-MAY-95 0O:OO 
595-0498-BE 

Not Applicable 
Not Applicable 
Not Applicable 
240 mL 
Not Required 

Page 9 
D A T A  S H E E T  

Date Printed......: 15-Jun-95 01:24 
Client sample Name: LO-1 1200153664 
DCL sample Name...: KO 3875 

MatriX............:ACETNE 
Date Sampled ...... : 09-MAY-95 0 O : O O  
Reporting Units...: mg/L 
Report Basis ...... : a A s  Received ODried 

DCL Analysis GrOUp:G9555063 
Analysis Method...: 160.3 
Instrument Type.. . : GRAV 
Instrument ID.....: Balance 
Column Type ....... : Not Applicable 

Analytical Results 

960 West LeVoy Drive / Salt Lake C i t y ,  Utah 84123-2547 / (801)  266-7700 
FAX (801) 268-9992 



ANALYSES 

Analyte 
Particulates 

DATA SHEET 

Date 
Ana 1 y z  ad MDL Result Flag Dilution - CRDL 

25-MAY-95 0 O : O O  10 I AD I 10 

A sorenson Company 

client Name..........: 
Client Ref Humber....: 
sampling site.. . . .. . .: 
Release aumber.......: 

Date Received...... ..: 
DCL Client Group.....: 

DCL Preparation Group: 
Date Prepared ........ : 
Preparation nethod...: 
Aliquot weight/Volume: 
Net Weight/Volume .... : 

Hayden Environmental Group, Inc. 
Not Provided 
Rell 1000006737 
Bot Provided 

18-MAY-95 0 O : O O  
595-0498-82 

Not Applicable 
Not Applicable 
Not Applicable 
349 mL 
Not Required 

Date Printed......: 
client sample Bame: 
DCL Sample Name.. .: 
Matrix.... ........ : 
Date Sampled ...... : 
Reporting Units.. . : 
Report Basis......: 

DCL Analysis Group: 
Analysis nethod.. . : 
Instrument Type.. .: 
Instrument ID.....: 
Column Type ....... : 

Form RLIHS63A-V1.O 

Page 10 
06159501245655 

S954P06X 

15-JUE-95 01:24 
LO-1 1200153668 
1 0  3876 

WATER 
09-MAY-95 0 O : O O  
mg/L 
D A s  Received O D r i e d  

G9 5 5506 3 
160.3 
GRAV 
Balance 
Not Applicable 

Analytical Results 

960 West LeVoy Drive / S a l t  Lake City, U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



'DATA 

r Date 
Analyte Analyzed MDL Result Plaq Dilution CROL 

F O R M  A ( T Y P E  I) 
SINGLE METHOD ANALYSES 

,Particulates 

CHEM SAMPLE ANALYSIS 
L A B O R A T O R I  E S  

25-MAY-95 0 O : O O  10 I AD I 10 

A- sorenson Company 

client Bame..........: 
Client Ref Number....: 
sampling Site.. ...... : 
Release sumber.......: 

Date Received.. . .. .. .: 
DCL client Group.. . . . : 
DCL Preparation Group: 
Date Prepared ........ : 
Preparation nethod.. . : 
Aliquot Weight/volume: 
Net Weight/Volume.. . . : 

Hayden Environmental Group, Inc. 
Not Provided 
Rell 1000006737. 
Not Provided 

18-HAY-95 0O:OO 
S9 5-0498-BE 

Not Applicable 
Not Applicable 
Not Applicable 
230 m L  
Not Required 

D A T A  S H E E T  

FOXXI RLIHS63A-V1.O 
06159501245655 

Page 11 

Date Printed......: 15-JUU-95 Olr24 
client sample Name: ILD BLX 1200153665 
DCL sample Name...: EO 3879 

Matrix. ........... :AcaTNE 
Date sampled ...... :ll-nAY-95 0 O : O O  
Reporting Units...: mg/L 
Report Basis ...... : a A s  Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis nethod...: 160.3 

Instrument ID.. . . . : Balance 
Column Type.......:Not Applicable 

Instrument Type...: GRAV 

Analytical Results 

-. . 

.-.. 0 1 2  
960 West LeVoy Drive / Salt Lake City, U t a h  84123-2547 / (801) 266-7700 

FAX (801) 268-9992 



- - b 76198 - - Form RLIHS63A-V1.0 - FORM A (TYPE I) 
06159501245655 SINGLE METHOD ANALYSES 'DATA= 

Date 
Analyte Ana 1 y z  ed UDL Result 
Pa r ticu 1 a tes 25-UAY-95 0O:OO 1 10 ID 

- 

CHEM SAMPLE ANALYSIS 
L A S O R A T O R 1  € 5  

Flag Dilution CRDL 
10 

A sorenson Company 

Client Name..........: Hayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........: Rell 1000006737 
Release riumber.......:Not Provided 

Date Received...... ..: 18-UAY-95 0 O : O O  
DCL client Group... ..: s 9 5 - 0 4 9 8 - ~ ~  
DCL Preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation Uethod...: Not Applicable 
Aliquot Weight/volume: 430 mL 
Net weight/Volume .... : Not Required 

D A T A  S H E E T  
Page 12 

99543062 

Date Printed......: 15-JUU-95 01:24 
Client Sample lame:?LD BLX )200153669 
DCL Sample Name...:EO 3880 

UatKiX............:WATER 
Date sampled ...... : 11-HAY-95 0o:OO 
Reporting Units ... :mg/L 
Report Basis ...... :@As Received O D r i e d  

DCL Analysis Group: ~ 9 5 5 5 0 6 3  
Analysis Hethod...: 160.3 
Instrument Type...: GRAV 
Instrument ID.....:Balance 
Column Type..... ..: Not Applicable 

960 West LeVoy Drive / Salt Lake C i t y ,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



p '2'678 
'L 

QC Q? Date Percent 

A sorenson Company 

Analyte Analyzed 

FORM .B ( T Y P E  I) 

Target Result Recovery Limits 

SINGLE M E T H O D  ANALYSES Form RLIHS63B-V1.O 
06159501245655 

Page 13 
QUALITY CONTROL D A T A  SHEET 

LABORATORY CONTROL SAMPLE (LCS) 
S 9  5 5 5OVK 

Date Printed.. .... : 15-JUn-95 Olr24 
Client Name..........: Hayden Environmental ~ r o u p ,  xnc. DCL sample ~ame...:qC-57150-1 
Release Number.. ..... :Not Provided 
MatriX........-......:WATER Analysis Method...: 1 6 0 . 3  

DCL Analysis GCOUp:G9555063 

Instrument ~ype...: GRAV Reporting units ...... :mg/L 
Instrument ID.....: Balance 
Column Type ....... :Not Applicable LCS Source...........: 

DCL Preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation Method...: Not Applicable QC Limit Type...;.:nethod 

960 West LeVoy Drive / Salt Lake City, U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



a 7 6 7 8  

Analyte 

- - - - 
'D&'I"'I'W 

CHEM L A B O R A T O R I  E S  

A Sorenson Company 

Date 
Analyzed R8SUlt CRDL 

FORM C ( T Y P E  I) 
SINGLE M E T H O D  ANALYSES 

TS 125-HAY-95 00:001 - 8 . 0 0  

QUALITY CONTROL D A T A  SHEET 
BLANK SAMPLE 

10.0  

Form RLIHS63C-V1.O 
06159501245655 

Page 14 

Date printed......: 15-Jum-95 O l r 2 4  
Client Asme..........: Hayden Environmental Group, Inc. DCL sample Name...:BL-57150-1 
Release Number.......: Not Provided 

Uatrix............ ... : WATER 
Reporting Units ...... : mg/L 

DCL preparation Group: Not Applicable 
Date Prepared ........ : Not Applicable 
Preparation Method.. .: Not Applicable 

DCL Analysis Group:G9555063 
Analysis nethod...:160.3 
Instrument ~ype...: GRAV 
Instrument ID.....: Balance 
Column Type.......:Not Applicable 

. .  
0 1 5  

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



A Sorenson Company 

nethod.. .. : 160.3# 5 
Analyte. - . : TS On P a u q a u r E  
tlatrix....:UZLTX% 

Blank Results 
Sample ID Sample Hame 
S9555OVJ EL-57150-1 

Lcs Results 
Sample ID Sample Eame 
S9 555OVK QC-5 7 150- 1 

QC Date 
2 5-MAY - 199 5 

QUALITY CONTROL REPORT 

QC Date 
25-UAY - 1 9 9 5  

Form RLIHS65-V1.O 
06069522533261 

Page 1 

Date Printed....:06-JUn-l995 22:53 
Group Name.. .... : 09555063 
Units.. ......... : mg/L Analyst. ......... -&  

Blank Lower 
Result Limit 
- 8 . 0 0  -10.0 10.0 np 

ZP:?; Flags - 

LCS Amount Percent Lower Upper 

726. 746. 97.4 8 0 . 0  120. n p  
Limit Flags - Result spiked Recovery Limit 

960 West LeVoy Drive / S a l t  Lake C i t y ,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



7 6 7 8  - - - B .  - 
c. - 

CHEM Datapackage Table of Contents 
L a 8  0 I A 1 0 1 I a S  

b SOI~1IOI COUP111 

I n f O r m a U O n  perta(ning to this datapackage Is dlvided into the four categ01IeS listed below (see colored dlvldu 
sheets for an inventory Ilst of each catcgoq). If an item on the inventory is not appllcable. an 7U- is placed in the 
correspondlng check box A Case Narrative lmmedlatcly precedes this Table of Contents and contains pertinent 
infomuon about this datapadrage, 

Analytical Forms ...................... Yellow 

Analytical Documentation . . . . . . . . . . . . . . . . .  Blue . 
Sample Trackmg Documentation . . . . . . . . . . .  Pink 
RawData.. ........................... Green 

Analytical Forms 
Inventory Checklist 

Case Narrative 

Analytical or Environmental Report Form 

Applicable QC Sheets 

CoverForm 

Sample GI-OUP Comments ~ o r m  H) 

Sample Analysis Data Sheet (Form 

~aboratory ConMl sample (~orm B) 

BM Sample p o r n  C) 

~atr lx spike Sample @om D) 

mmx  plicate sample perm E) 

Matrlx Spike/Makix Spike Dupllcate Sample (Form Fl 

surrogate summay ~ o r m  GI 

Lnttlal WbraUon Form 

Contrnutng WbratIon F O ~  . 

Serial Dfluuon Form 

Endrin Breakdown or BFB/DmP GC/uS lbning Form 

Analytical Forms 
Reviewer Checklist 

x 
& 

JL 
JS- 
X 
& 

?he Analytlcd Fonns Inventmy Checklist above is complete. 
The Case Narrattve was completed in accordance with procedurrs in DCL SOP XX-DC-020, 
"Datapackage Preparation and Validation." 
Only the comet report forms are used O M I S  or C0mmerda.l Forms or RLIMS Forms). 
All fields on the report foxms arc complete with the correct information. including s i g n a m .  

Results for all samples are repow per dent request 

Units. methods, and dates a n  corm% 

& Sample and/or set comments are complete. 008270 

Assembled by: 0 4 . & 6 . ~  Reviewed 
/me 

vm 



Sample Tracking Documentation 
Inventory Checklist 

LIMS Grouping Reports 

DataChem Laboratories (DCL) Chatn-of-custody Record 

DCL Sample work order 

Copy of numbered Nonconformance/CorrecUve Action Report (NC/CAR) 

Copy of Client-Related Problem Report (CPR) 

t '767'8 

Sample Tracking Documentation 
Reviewer Checklist 

& The Sample "racking Documentation Inventory CheckIist above is complete. 

DCL Chatn-of-Custody Record provides signatures for the sample portion reported in this data 
paclrage. 
DCL Chain-of-Custody Record was completed in accordance with procedures in DCL SOP XX- 
DC-006 "Chain-of-Custody and Laboratory Tracking." 

Methods specified on the Sample Work Order were performed or an explanation for deviations is 
pl-OVkkd. 

Special instructions on the Sample Work Order were followed. 
p r o f a 3  Management instructions on the h j e c t  Protocol Worksheet were followed. 

Client's requests were met or an explanation Is provided in the Case Nanathre. 

HC/CAR and/or CPR wut completed in accordance with procedures ln DCL SOP QC-DC-006 
" N o n c o n f ~ c c / C o r r c c U ~  AcUon Report (NC/CAFU procedurts." 

>( 

& 

2 
J!& 

- _ _  _ _  



Date: 6-JUN-1995 22:21 
User: ADAMS 

Analysis Run N a m e :  G9555063 

DataChem Laboratories 
LIMS - Sample Master Sys tem 

Analysis Group Report  

Samples:  10 

Pos 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10  

--- 
L a b o r a t o r y  
Sample N a m e  ----------- 
BL-5 7 150- 1 
QC-57 150- 1 
EO 3869 
EO 3870 
EO 3872 
EO 3873 
EO 3875 
EO 3876 
EO 3879 
EO 3880 

F i e l d  
Sample N a m e  

~ ~ ~ _ _ _  

BL-57150-1 
QC-57150-1 
REAG BLK 
REAG BLK 
EO-1 
EO- 1 
LO- 1 
LO-1 
FLD BLK 
FLD BLK 

Laboratory 
Sample I D  

S9555OVJ 
s 9 5  5 5 O V K  
S954P06R 
S954PO6S 
S954P06T 
S9 5 4 PO 6V 
S954PO6W 
S954PO6X 
S954PO6Y 
S954P06Z 

---------- 

Page: 1 
RLIMS15-V1.l 

Group I D :  G9555063 

L a b o r a t o r y  
Group N a m e  ---------- 
S95-04 9 8-BE 
S9 5-0 4 9 8-BE 
S9 5-0 4 9 8-BE 
S9 5 -04 98-BE 
S95-0498-BE 
S9 5 -0 4 9 8-BE 
S9 5-04 9 8-BE 
S9 5- 0 4 9 8 -BE 
S9 5-049 8-BE 
S9 5 -0 4 9 8-BE 

Accnt. 
Number 

03025 
. 03025 
. 03025 
. 03025 
. 03025 

03025 
. 03025 

03025 
. 03025 

03025 

. ------ 

----- END OF LISTING ----- 

. .  
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1 

QC Clearance: - 
Project Manager: Keith R. Nicholson 
Client: Hayden Environmental Group, Inc. 
Account: 03025 
Project/Task: COMM-ENV 
Date Received: 18-May-1995 

Date for Mailing Report:/7-Jun-1995 

7 6 7 8  Sample Work Order 
DCL Root Set ID: S95-0498* 

DCL Lab. Name: EO 3 8 6 9 4 0  3880 

Total # Samples: 8 
Sample Medium: ACETNE 

Earliest Sampling Date: 9-May-1995 
Preparation Type: 

Section Manager Approval: 

000274 
Other Sections Receiving Sample Portions: IM, WA 

DataChem Laboratories/ 960 West LeVoy Drive / Salt Lake City, Utah 84129 
Form: WOI.O+SWV?.tY PRINTED S/2J/lOOS 1649 
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Dear Sir or Madam: 

We are submitting a proposal in response to the above request and would like to receive 
a quotation from your firm for laboratory services. Your firm's name was given to us by 
FERMCO as a gualified subcontract laboratory. 

We request a firm, k e d  cost proposal to provide analytical support for the scope of 
included with this letter. To summanzt the anaIfical scope of work 

I. Provide anaEysis by USEPA Method 5 (4- Part 61) for three field samples &om 
Source EP8-013 and one field SampIe from EPl1-#2. Filter, probe rinse (Acetone), 
and backhalf R O )  samples will be indud& BJ Wen m quaIity control samples (see 
berow). samples are to be adyzed for total particulate. 

- 'Itvo field blank acetone rinse samples, two field blank filters, two Iaboratoq 
filter blanks (supplied by Hayden), laboratary matrix spike/spk duplicate, 

and two container blankr. QQ)e)%77 



TALLY SHEET 

RELEASE #: 

DATE SHIPPED: 17-May-95 
MATERIAL: 

1000006737 (Can 1 of 1) 
' PO#: 95-H053 (DCL-SLC) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

ANALYSIS: Total U; Gross NB; Particulates; Gamma Scan 

Composite 
Sample 
Number 

REAG BlK. 
REAG BLK. 
REAG ELK. 

EO-1 
EO-1 
EO-1 

LO-1 
LO-1 
LO-1 

FLD. BLK. 
FLD. ELK 
FLD. BLK. 

Lot Number 

W050-725-PO47-6737 
wO50-725-PO47 -6737 
WO50-725-PO47 -6737 

WOSO -725 -PO47 -6737 
WOSO -725 -PO47 -6737 
W50-725-PO47-6737 

W050-MS-PO47 -6737 
W050 -725 -PO47 -6737 
W050-725 -PO47 -6737 

WO50 - 72 5 - PO47 - 6737 
N050-725-PO47 -6737 
NO50 -725 -PO47 -6737 

Sample 
Container 

Size 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

Anatid 
FACTS 
Number 

2001 53657 
2001 53662 
2001 53666 

2001 53658 
2001 53663 
2001 53667 

2001 53659 
2001 53664 
2001 53668 

2001 53660 
200153665 
2001 53669 

- 
& O S  
Weight 

Ibs 

0.1 06 
0.51 1 
0.943 

0.1 06 
0.423 

- 

1.1 28 

0.101 
0.542 
0.934 

0.106 
0.476 
1.1 63 

6.537 

- 
Tare 

Weight 
Ibs. 

0.08e 

- 
0.141 
0.141 

0.08e 
0.141 
0.1 41 

o.oi3e 
0.1 41 
0.141 

0 . 0 8 ~  
0.141 
0.141 

- 
1.48C 

7 6 7 8  
Page 1 of 1 

- 
Net 

Weight 
Ibs. 

0.01 8 
0.370 
0.802 

0.01 8 
0.282 
0.987 

0.01 3 
0.401 
0.793 

0.01 8 
0.335 
1.022 

- 

- 
5.057 
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7 6 7 8  WED'MAY 1 7 ,  1995 0 8 : 5 7 : 3 6  
GROUP A SYSTEM 87 SMEARS FOR FREE RELEASE (1.1 MINI 

SAMPLE GROSS GROSS REMOV. REMOV. TIME OF 
NUMBER ALPHA B - g  dPm3 dpm3-g COUNT 

0 2 -0 0 0 8 :  5 8 : 4 5  1 
2 1 4 2 4 09 : 00:  06 
3 1 4 2 4 0 9 : 0 1 : 2 7  
4 0 4 -0 4 09 :  0 2 :  48 
5 0 2 -0 0 0 9 : 0 4 : 1 0  

0 1 -0 -1  09 :OS: 3 0  
1 1 2 -1  09 : 06: S 1 
1 6 2 8 0 9 : 0 8 : 1 3  

9 0 2 -0 0 0 9 :  0 9 :  34 
2 1 5 -1  09:  1 0 s  10 

11 0 2 -0 0 0 9 :  1 2 :  16 
12 1 2 2 0 0 9 : 1 3 : 3 7  
42 F n n u Q  

i 
n 
U -I U 

L " " - 5-n-3 

OPERATION COMPLETE 



7678 

io 3&?7df.i03 NOIJVII?dO 

0 

VHdV 
SSOX9 



i A '2 '678 
ection: ER 2 6  . . .  . - .  05/17/19 rr 

. .  

RG93 
UIDE 26 3 ,  

POTENTIAL HAZARDS 

IRE OR. EXPLOSION 

?launnable/combustible material; may be ignited by heat, sparks or flames. 
7apore may travel  to a source of ignition and f lash back. 
Zontainer may explode i n  heat of f i r e .  
lapor explosion hazard indoors, outdoors or i n  sewers. 
lunoff to eewer may create  f i r e  or explosion hazard. 

lay be poisonous i f  inhaled or absorbed through s k i n .  
'apors may cause dizziness or suffocation. 
bntact may i r r i t a t e  or  burn skin and eyes. 
' ire  may produce i r r i t a t i n g  or poisonous gases. 
.-off from f i r e  control or dilution water may cause pollution. 

EMERGENCY ACTION 

eep unnecessary people away; i s o l a t e  hazard area and deny entry. 
tay upwind; keep out of low areas. 
o s i t i v e  pressure self-contained breathing apparatus (SCBA) and 
structural f irefighters '  protective clothing w i l l  provide limited 
protection. 
solate for 1/2 mile i n  a l l  directions i f  tank, r a i l  car or tank truck is 
involved i n  f i r e .  
ALL Emergency Response Telephone Number on Shipping Paper f i r s t .  
I f  Shipping Paper not a v a i l a b l e  or no answer, CALL CHEMTREC AT 

E water pollution occurs, notify  the appropriate authorities. 
1-800-424-9300. 

all Fires: Dry chemical, CO2, water spray or alcohol-resistant foam. 

iitromethane or nitroethane. 
z g e  Fires: Water spray, fog or alcohol-resistant foam. 
Ive container from f i r e  area i f  you can do it without risk. 
'ply cooling water t o  sides of containers that are exposed t o  flames 
n t i l  well a f t e r  f i r e  is out. Stay away from ends of tanks. 
r massive f i r e  i n  cargo area, use unmanned hose holder or monitor 
ozzles; i f  t h i s  i s  impossible, withdraw from area and let  f i r e  burn. 
thdraw immediately in case of r i s i n g  Bound from venting safety device  
r any discoloration of tank due t o  f i r e .  

not use dry chemical extinguishers t o  control f i r e s  involving 

ut off  i g n i t i o n  sources; no f lares,  smoking or flames i n  hazard area. 
3p leak i f  you can do it without risk. 
ter spray may reduce vapor; but it may not prevent ignit ion i n  closed 
paces. 

Page 1 



1 6 1 8  r - -  
ection: ER 26 05/17/19 

Small S p i l l s :  Take up w i t h  sand or other noncombustible absorbent 

Large S p i l l s :  Dike far ahead of liquid s p i l l  for l a t e r  disposal. 
material and place into containers for l a t e r  disposal. 

IRST AID 

Kove victim to fresh a i r  and c a l l  emergency medical care; i f  not 
breathing, g i v e  a r t i f i c i a l  respiration; i f  breathing i s  d i f f i c u l t ,  give 
oxygen. 

In case of contact w i t h  material, immediately flush eyes w i t h  running 
water for a t  least 1 5  minutes. Wash s k i n  w i t h  soap and water. 

Remove and i s o l a t e  contaminated clothing and shoes a t  the s i t e .  

Page 2 
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DATACHEM LABORATORIES COOLER RECEIPT CHECKLIST- 7 6 7 8 

- @ N O .  

c 

* R E S P O N S E R E Q ~ W 2 4 H O U R S *  . . 
PROJECTMANAGER'S COMMENI'S: 

SAMPLE RECEIVING INCIDENT REPORT 
DCL Set LD: Client Sample #'s A f f d  

DCL Sample #'s A f f d :  

0 Cooler Temps out of Range 
0 Missing Cooler 0 lncomct Preservation Q Missing/Incomct Bottle Labels 
Q Bmken/Lealun * g Samples 
0 Missing SamoleslBottles 

BRIEFLY DESCRIBEPROBLEM: 

0 Missing Paperwork 

0 Low Sample Volume 0 Other 

0 Incorrect Bottle Type 

1 
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. .  

. . . .  . . . . . .  . .  . . . . . . . . . . .  .. - . .  

Analytical Documentation 
Inventory Checklist 

. .  . .  . . .  

- .  , .. -. . . -  

Copy of TCLP Preparation 
. . . . . .  

.. . .  .. - - . .- - . 
" + . .  

I.. 
. .  

. - .. . -. . 
Copy of Analyst's Notebook/Method Logbook Pages .'. 1,:: . .  

Copy of Instrument Injection Logbook/lnstnuncnt Lo 

Percent SoUds/Percent Molsture Results 

Copy of Reagent Logbook Pages 

Copy of Working Standard Preparation Logbook Pages 

Copy of Secondary or Intermediate Standard Preparation Logbook Pages 

Copy of primary Standard or Concentrated Stock Standard Prepamtion Logbook Pages 

. . . . .  . .  

Certitlcates of Apdysts for Standards 

Copy of Standard Verfflcation Logbook Pages (including documentatlon for splklng 
solutions and callbration standards) 
Copy of Preparation Logbooks for solutions prepared by QC 

AU other miscellaneous documentation associated with this set (describe) 

MCSRJ clctsl W M  Qc 

Analytical Documentation 
Reviewer Checklist 

. . .  
4 
X Basic documentation procedures u&e followed in accordance with DCL SOP Xx-DC-004 .' ' ' 

The AdyUca l  D&umentation Inventory Checklist above b complete. , :, 

. . . . . . . . . . . .  . .  
. . . . . .  . . . . . .  

. .  . . : ' .  - .  ._ . . . . . . . .  . .  - .*.+. 
"Analytlcal Data Record Keeping." . .  

. .  
. . .  All notcbook and logbook pages &tak &e number, book number. Utlc-and a&ablC&a& for' 
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I r DataChem Laboratories 
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DataChem Laboratories 
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c. .. 

Raw Data 
Inorganic Department 

Inventory Checklist 

Analytical protocol sheets 

Analysis gu~z~marsr sheets 

Instrument prht-outs of the callbration standards and appropriate QC 

Instrument prht-outs of each exposure or instrumental nadtng of the initial analysis 

Instrument prht-outs of each exposure or instrumental reading of subsequent analyses 

Chromatograms and/or smp charts 

Analysisworksheets 

@l Muddle sheets or other calculation sheets 

Raw Data 
Inorganic Department 

Reviewer Checklist 

__ - -x- The Raw Data Inventoxy Checkkt above is complete. __.______ . _ _  - -_ - 

SpeCiac analytical protocols axe followed for parttcular contract nquirements. 

FMntmts of raw data axe leglble. 

prfntouts are dated and signed as rtquirtd. 
.lnStnrment ID# is mcorded on raw data. 
conditions of instrument setup are noted. 
Standard and reportingunits axe listed. 
Chromatograms and/or strip charts a W e d  correctly. 

Crossouts arc pdonned as rcqulrcd (inttialed and dated with an cxplanatlon ifneeded). No 
cOrztctiOn fluid or correction tape has been used on any raw data 
Dllutlons an clear@ noted. 
All wdghts. dilutian. and volumes used to obtain the reported values arc recorded. 
Data not used arc crossed off and the reason for non-use is Bplatned sui3dcntly. 

. 
.. - 

. . . .  . .  
. . . .  . .  . . . . .  . . . .  . . . . . . . . . . . . . . . . . .  . . .  . . . .  _ _ _  ... . . . . . .  . .  . . .  . .  

. .  ..- 
. .  

. .  

. .  . . . . . .  
. . .  . . . .  .... . . . . . . . . .  ..- -. . .  000292 . _ .  

. . . . . . .  . . . . . . . . .  
. _. . . .  
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7 6 7 8  

Datcnirne Dessicated T .I -9  .r I s-32 - Project + 

Datenime Dessicated 7 - I  - 4 I ~3 0 Projcci f - 

Dateflime Dessicated 3 - I 3~ ) a- Project a" 
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CHEM L A B O R A T O R I  E S  
A Sorenson Company 

ANALYTICAL REPORT Form ARF-AL 
Page 1 of 2 
Part 1 of 1 

Date 
Agency Identification NumberSW-0498 AE 
Account No. 0 1 Q 2 5 m  

- 

Hayden Environmental Group, Inc. 
561 Congress Park Drive 
Dayton, OH 45459 
Attention: David Robinson - FAX (511) 418 U Q O  

Telephone (511) 418 1010 - 

Sampling Collection and Shipment 
Sapling S i t e  R - 1 0 0 0 0 0 6 7 1 7  Date of Collection -09.5 

Date Samples Received a t  Laboratory-18.5 

Method of Analysis Gravimetric 

Date(s) of AnalysisJllne 05:  1995 

Analysis 

Analytical Results 

I 

I 
I I I I I I 

t 
RD Parameter n o t  detected. 
IYB Parameter not requested. 

See comment on last page. ** See comment on last ~89.. 
( ) Parameter between LOD and LOO. 

960 West LeVoy Drive / Salt  Lake City, Utah 84123-2547 / (801) 266-7700 
A Sntonamn Pnmn--- 
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d - - - - ANALYTICAL REPORT FORD ARF-C DATA- Page 2 of 2 

CHEM L A B O R A T O R I  E S  JUN - -  8 1935 
A Sorenson Company 

Date 
Agency Identification NumberS95-0498 - AE 

General Set camnents 

The samples i n  t h i s  se t  were collected on 70 mm glass f i b e r  f i l t e r s  that have no 
tare weights. The samples were analyzed for gross weight and reported in grams. 
Note: Glass f iber  f i l ters  are  not recommended for t o t a l  weight analysis. 

Sample Caarments 
Laboratory 

EO 3868 
EO 3871 
EO 3874 
EO 3877 

Number -- Comment -- 
See set  comment. 
See set  comment. 
See set  comment. 
See set comment. 

960 West LeVoy Drive / Salt Lake City,  Utah 84123-2547 / (801) 266-7700 
A Sorensan Cnrnnnnv 





Sample Work Order 
QC Clearance: - 
Project Manager: Keith R. Nicholson 
Client: Rayden Environmental Group, Inc. 

-Account: 0 3 0 2 F  Sample Medium: FILTER 
QrojcctfTask: COMM-ENV 
Date Received: l&May-1995 

Date for Mailing Report: 7-Jun-1895 

DCL Root Set ID: S95-0498* 
DCL Lab. Name: EO 3868-EO 3877 
Total # Samples: 4 

Earliest Sampling Date: 9-May-1995 
Preparation Type: 

--.e- 6:-i . . - --y- - - cry 

Stonge Analysic/Prep. 
Location Method Inst. 

m 
Rep. 

G W P  

Section Manager Approval: 5 ) t J / ? f  
Date 

Latest No. of split I Minerals Analysis Latest 
Analytes Requested Prep. Date Anal. Date Simp. ID 

AE- +A%\ -add- 4 1  

000298 
L 

Other Sections Receiving Sample Portions: IW, d A  
DataChem Laboratories/ 960 West LeVoy Drive / Salt Lake City, Utah 84123 

Fo= WO1.M-S WV2.12 PRINTED SIPS/1991 16:49 
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W 

E 
L L a c z 0 
0 



1. Provide analysis by USEPA Method 5 (4OCFR Part 61) for three field samples fronr 
Source EP8-013 and one field sample from EP11-002. Fdtcr, probe rinse (Acetone), 
and badthaIf R O )  sampks will be included tu &ll as guality control samples (set 
beluw). Samptes are to be a d y d  for totat particulate, 

3. Proposed cost shall include cast to a n a l p  and report rcsplts for aIl field samples 
and Quality control samples, Quali?. CoptrOI s a q k  to be induded in the sample 
sets: 

. 

- Performince tvahlsLtion sample, to be supplied by FERMCO, and a n a l p d  
for tota Uraniam in the same manncr as the composit~~ (Item 6, scope of 
work). 

- 'Ib field bIank acetone rinse samples, two field blank 5 l t q  two laboratory 
mter bIanks (supplied by Hayden), laboratory matrix spikc/spike duplicate, 
and two container blanks 

800302 - 



TALLY SHEET 

RELEASE d: 

DATE SHIPPED: 17-May-95 
MATERIAL: 

1000006737 (Can 1 of 1) 
PO w: 95-H053 (DCL-SLC) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

ANALYSIS: Total U; Gross NB; Particulates; Gamma Scan 

Composite 
Sample 
Number 

REAG BLK. 
REAG. ELK. 
REAG ELK. 

EO-1 
€0-1 
EO-1 

LO-1 
LO-1 
LO-1 

FLD. ELK 
FLD. ELK 
FLD. ELK 

Lot Number 

NO50 -725 - PO47 -6737 
NO50-725-PO47-6737 
NOSO-725 -PO47 -6737 

1W50-725 -PO47 -6737 
NO50 -725-PO47-6737 
NO50 -725 -PO47 -6737 

N050-725 -P047-6737 
NO50 - 725 - PO47 -6737 
N050-725 -PO47 -6737 

NO50 -725 -PO47-6737 
NOSO-725-PO47-6737 
W050 -725 -PO47 -6737 

Sample 
Container 

Size 

5 m i .  
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

Analid 
FACTS 
Number 

G i G a  

6 1  5 3 E r  

TG& 

2001 53662 
2001 53666 - 
2001 53663 
200153667 

2001 53664 
2001 53668 

5 0 1  5366ot> 
200153665 
2001 53669 

* 

- 
GrOSS 
Neigh1 

Ibs. 

0.1 04 
0.51. 
0.94: 

0.1 a 
0.42: 
1.121 

0.1 0' 
0.54: 
0.95 

0.1 01 
0.471 
1.16: 

- 

- 
6.53 

c 7 6 1 8  
Page 1 of 1 

- 
Tare 
Neight 
Ibs. - 
0.088 
0.141 
0.141 

0.088 
0.141 
0.141 

0.088 
0.1 41 
0.141 

0.088 
0.141 
0.141 

- 
1.4U 

- 
Net 

Neight 
Ibs. 

0.01 I 
0.37( 
0.80; 

0.01 I 
0.28: 
0.98; 

0.01: 
0.40' 
0.79: 

0.01 I 
0.33! 
1.02: 

- 

- 
5.05 



P 7678 

BADGE: 

LoaTU)N:l-.& ""BVL\,t= /D L,& t,/ fl  Icrq 
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3D HAY 17,  1995 08:57:36 
LOUP A SYSTEM 87 SMEARS FOR FREE RELEASE ( 1 . 1  MINI 

* 7 6 1 8  

M P L E  GROSS GROSS REMOV. REMOV. TIME OF 
JMBER ALPHA B-g dPm3 dem3-g COUNT 

1 0 2 -0 0 08: 58:4S 
2 1 4 2 4 09:00:06 
3 1 4 2 4 09:01:27 
4 0 4 -0 4 09 : 02 : 48 
5 0 2 -0 0 09:04:10 

0 1 -0 -1 09:05:30 
1 1 2 -1 09:06:51 
1 6 2 8 09:08:13 

9 0 2 -0 0 09: 09: 34 
2 1 5 -1  09:10:55 10 

11 0 2 -0 0 09: 12: 16 
12 1 2 2 0 09:13:37 
1 2  

i 
A 
U -I 

r n n m  C 
V " " 5-n-s 

PERATION COMPLETE 

. 
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?&ion: ER 26 

1G9 3 
lIDE 26 

r 

- 1 6 1 8  
05/17/19 e l  . . ._ - _. 

POTENTIAL HAZARDS 

RE OR EXPLOSION 

'lmmnahle/combustible material; may be ignited by heat, sparks or flames. 
'apors may travel to a source of ignition and flash back. 
!ontainer may explode in heat of fire. 
'apor explosion hazard indoors, outdoors or in sewers. 
uno€€ to aewer may create fire or explosion hazard. 

ay be poisonous if inhaled or absorbed through skin. 
apors may cause dizziness or suffocation. 
ontact may irritate or burn skin and eyes. 
ire may produce irritating or poisonous gases. 
unoff from fire control or dilution water may cause pollution. 

EMERGENCY ACTION 

eep unnecessary people away; isolate hazard area and deny entry. 
tay upwind; keep out of low areas. 
Jsitive pressure Self-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
?toteaion. 
3olate for 1/2 mile in all directions if tank, rail car or tank truck is 
involved in fire. 
u;L Eatergency Response Telephone Number on Shipping Paper first. 
If Shipping Paper not available or no answer, CAU CHEHTREC AT 
1-800-424-9300. 
f water pollution occurs, notify the appropriate authorities. 

r a l l  Fires: D r y  chemical, C02,  water cpray or alCOhOl-reSiStant foam. 

itramethane or nitroethane. 
rge Fires: Water spray, fog or alcohol-resistant foam. 
ve container from fire area if you can do it without risk. 
ply cooling water to sides of containers that are exposed to flames 
ntil well after fire is out. Stay away from ends of tanks. 
r massive fire in cargo area, use unmanned hose holder or monitor 
Dzzles; if this is impossible, withdraw from area and let fire burn. 
thdraw imnrediately in case of rising sound from venting mafety device 
c any discoloration of tank due to fire. 

not use dry chemical extinguishers to control fires involving 

a t  off ignition sources; no flares, smoking or flames in hazard area. 
3p leak if you can do it without risk. 

spray may reduce vapor; but it may not prevent ignition in closed 
?aces. 

Page 1 



I 7 6 1 8  

!&ion: ER 26 05/17/19 

ball Spil ls:  Take up w i t h  sand or other noncombustible absorbent 
material and place into containers for later disposal. 
arge Spil ls:  Dike far ahead of l i q u i d  s p i l l  for later disposal. 

[ooa victim t o  fresh air and c a l l  emergency medical care; i f  not 
breathing, give a r t i f i c i a l  respiration; if breathing i s  d i f f i c u l t ,  give 
oxygen. 
:n caae of contact w i t h  material, immediately flush eyes w i t h  running 
water for a t  least 15 minutes. Wash skin w i t h  soap and water. 
1-e and isolate contaminated clothing and shoes at  the site.  

Page 2 (908303 
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DATACHEM LABORATORIES COOLER RECEIPT CHECKLIST 

7, Comments on Cooler Condition (#6) 

I 12. Are all tempvatarrs within project specific guidelines? 

@ N O *  

> e w  

SAMPLE RECEIVING INCIDENT REPORT 
DCL Set 19: Clitnt Sample WS Affected: 

DCL Sample #'s Aff& 

P Cooler T a p s  out of Range 
P Missing Cooler 

O Missing Paperwork 
0 Incomct presmatr 'on 

0 Incomct BoaleType 
0 MissingAncomct Bottle Labels 

P BrokenJLeaking Samples a LOW sample Voi- 0 other- 
0 Missinp: SamoleslBottIes 
BRlEFLY DESCRIBEPROBLEM: 

1 

Delivaed to: 

D e l i 4  by 
RojectMrproa 

I S- rmc 

MUBPONSE REQUIRED WITHIN 24 HOURS+# 
PRoJEcr MANAGER'S COMMENTS: 



v1 

u 4 

(2 
- - 

C 

1 

E 
5 



PROJECT 

Item 

DataChem Laboratories 
RESOURCE UTILIZATION 

Quantity 

7 6 7 8  

SUMMARY 

Major Instrumentation 
PJ 5 % & s i c  

4 f F 4 Y b - M  
c -  

DCL Reference #: 
CompanyfAgency Name: fi-7daA-c  ̂ e---q 

Analytes f Method: k P +  - 

Total Hours 
O L  

LABOR 

SUPPLIES 

EQUIPMENT USAGE 

000313 

DataChem Laboratories/ 060 West Levo) Drive / Salt Lake Citv. lJtnh R4125 



CHEM L A  I a R A T  o n i t s  
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A Sorenson Company 

COVER FORM (TYPE I) 
SINGLE METHOD ANALYSES 

SUMMARY INFORMATION 

Hayden Environmental Group, Inc . 
Attention: David Robinson 
561 Congress Park Drive 
Dayton, OH 45459 

Client Sarnmle ID 

BL-57496-1 
QC-57496-1 
REAG BLX 
EO-1 
EO-1 
LO-1 
PLD BLK 

Lab Sample ID 

BL-57496-1 
QC-57496-1 
EO 3 e e i  
EO 3882 
EO 3eezt.m 

EO 3884 
EO 3883 

Form RLIMS63M-Vl.O 

Page 1 
06229511295286 

Date Reported ...... 
* JJN 2 2 1995 

Date Printed......: 22-JUH-95 llr29 
DCL Client Group..: 895--0498--PE 

Client Ref Number.:Not Provided 
Release Number....: Not Provided 

Analysis Hethod...:EPA 114 A-5 

H-rf- - 
Laboratory Supervisor: Norman K. Christensen 

001 
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 

FAX (801) 268-9992 



A Sorenson Company 

FORM H (TYPE I) 
SINGLE METHOD ANALYSES 

SAMPLE GROUP COMMENTS 

Date Printed......: 
DCL Client Group..: 

Release Number....: 
lient Name...... .... :Hayden Environmental Group, Inc. 
ample Groap Comments 

3 3882. The developed color of this sample was brownish-yellow, versus clear, 
right yellow of the standards. 

Possible positive interferences could have been in the extract of sample 

Form RLIMS63H-Vl. 0 

Page 2 
062295 1 12 95286 

G954SOOV 

22-JUl&95 llt29 
S95-0498-Bg 

N o t  Provided 

eneral Information 

The DCL QC Database maintains all numerical figures which are input from the pertinent data 
3urce. These data have not been rounded to significant figures nor have they been moisture corrected. 
sports generated from the system, however, list data which have been rounded to the number of 
ignificant figures requested by the client or deemed appropriate for the method. This may create 
Lnor discrepancies between data which appear on the QC Summary Forms (Forms B-G) and those that would 
5 calculated from rounded analytical results,. Additionally, if a moisture correction is performed, 
ifferences w i l l  be observed between the QC data and the surrogate data reported on Form A (or other 
?port forms) and corresponding data reported on QC Summary Forms. In these cases, the Form A will 
idicate the "Report Basis" as well as the moisture value used for making the correction. 

pbol Definitions 

- 

ND - Not Detected above the MDL or IDL (LLD or HDC for radiochemistry). 
B - For organic analysis the qualifier indicates that this analyte was found in the method blank. 
J - The qualifier indicates that the value is between the MDL and the PQL. It is also 

For inorganic analysis the qualifier signifies the value is between the IDL and POL. 

used for indicating an estimated value for tentatively identified compounds in mass 
spectrometry where a 1:l response is assumed. 

960 West LeVoy Drive /Salt Lake City, Utah 84123-2547 / (801) 266-7700 
WAY t Q n i \  ~ C ; Q - O O O ~  



A Sorenson Company. 

alyte 
anium 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

Date 
Analyzed MDL Result Flag Dilution CRDL 

20-JUN-95 0O:OO I ND 1' 50 

SAMPLE ANALYSIS D A T A  SHEET 

.ient Name .......... :Bayden Environmental Group, Inc. 

.ient Ref Number....:Not Provided ' 

mpling Site........: Not Applicable 
lease Number.......:Not Provided 

te Received........:Not Applicable 
!L Client Group.....:S95-0498-PE 

L Preparation Group: Not Applicable 
te Prepared. ....... : 20-JDN-95 0O:OO 
eparation Method...:EPA 114 A-5 
iquot Weight/Volume:Not Applicable 
t Weight/Volume.. ..:Not Required 

Form RLIMS63A-V1.0 

Page 3 
' 06229511295286 

Date Printed......: 22-JUB-95 llr29 
Client Sample Name:BL-57496-1 
DCL Sample Name...:BL-S7496-1 

Matrix............: B/LIQ 
Date Sampled.. . . . .: Not .Applicable 
Reporting Units...:ug/sample 

O.As. Received ODried 

DCL Analysis Group: G955NOOQ 
Analysis Method...:EPA 614 A-5 
Instrument Tppe...:VIS SPEC 
Instrument ID.. . . . : 100-.20 
Column Type.. . . . . .: Not Applicable 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
WAY i n n i t  76Q-0007 



7 6 ' 1 8  

Analyte 
Uranium 

A Sorenson Company 

Date 
Analyzed MDL Result Flag Dilution CRDL 

20-JUN-95 0 O : O O  1 2100 I I 1  5 0  

Client Name..........: 
Client Ref Number....: 
Sampling Site.. . .... .: 
Release Number.......: 

Date Received........: 
DCL Client Group. .... r 
DCL Preparation Group: 
Date Prepared ........ : 
Preparation Method.. . : 
A1 iquo t We i gh t/Volume : 
Net Weight/Volume.. ..: 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

SAMPLE ANALYSIS DATA SHEET 

Hayden Environmental Group, Inc. 
Not Provided 
Not Applicable 
Not Provided 

Not Applicable 
S95-0490-FE 

Not Applicable 
20-JON-95 0O:OO 
EPA 114 A-5 
Not Applicable 
Not Required 

Form RLIMS63A-V1.O 

Page 4 
06229511295286 

S955N03D 

Date Printed......: 22-JvE1-95 11x29 
Client Sample Name:QC-57496-1 
DCL Sample Name...:QC-57496-1 

Matrix............: F/LIQ 
Date Sampled......:Not Applicable 
Reporting Units...: ug/sample 

O A s  Received (7Dried 

DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: 100-20 - 
Column Type ....... :Not Applicable 

Sample Comments 

Target = 2250 ug/rample 

000328 

960 West LeVoy Drive / Salt  Lake City,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



Client Name.-........:Hapden Environmental Group, lnc. 
Client Ref Number....:Not Provided 
Sampling Site......-.:Rel# 1000006737 
Release Number.......: Not Provided 

I Date 
Analyte Anal y z ad 

Date Received........: 18-HAY-95 0 O : O O  
DCL Client Group.....: S95-0498-PE 

MDL Result Flag Dilution CRDL 

DCL Preparation Group:Not Applicable 
Date Prepared........: 20-JUN-95 0 O : O O  
Preparation Method...:EPA 114 A-5 
Aliquot Weight/Volume: Not Applicable 
Net Weight/Volume .... :Not Required 

Uranium 120-JUN-95 0O:OO I I ND I 1  

Analytical Results 

50 

1 6 7 8  
Form RLIMS63A-V1.O 

Page 5 
06229511295286 

Date Printed......: 22-JUlJ-95 l l r 2 9  
Client Sample Name:agLLO BLX 1153657,62,66 
DCL Sample Name...:EO 3881 

Matrix.. . . . . . . . . . .: P/LIQ 
Date Sampled. ..... :11-HAY-95 0 O : O O  
Reporting tJnits...:ug/sample 
Report Basis......:OAs Received ODried 

DCL Analysis GtOUp:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID. - . . . : 100-20 
Column Type.......:Not Applicable 

0 0 5  

960 West LeVoy Drive /Salt Lake City,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



DATA 

Date 
Anal y z ad Analyte 

Ur an ium 120-JUN-95 0 O : O O  

CHEM L A E O R A T O R I  E S  

nm, Result Flag Dilution CRDL 
1500 I 1  50 

A- Sorenson Cornpiny 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

SAMPLE ANALYSIS DATA SHEET 

Client Name.... ...... :Bayden Environmental Group, Inc. 
Client Ret Numbet....:Not Provided 
Sampling Sfte........rRel# 1000006737 
Release Number.......:Not Provided 

Date Received ........ :18-1IAY-95 0 O : O O  
DCL Client Group.. ... rS95-0498-PE 
DCL Preparation Qroupr Not Applicable 
Date Prepared...... ..r 20-JUN-95 0O:OO 
Preparation Method...:EPA 114 A-5 
Aliquot Weight/Volume:Not Applicable 
Net Weight/Volurne.. ..: Not Required 

Date Printed......: 
Client Sample Name: 
DCL Sample Name.. . : 
Matrix.. ......... .: 
Date Sampled......: 
Reporting Units...: 
Report Basis......: 

DCL Analysis Group: 
Analysis Method.. . 
Instrument Type.. . : 
Instrument ID.. .. .: 
Column Type.......: 

Form RLIMS63A-V1.O 

Page 6 
0622951 1295286 

2 2 a - 9 5  11:29 
BO-1 1153658,63,67 
BO 3882 

P/LIQ 
10-MAY-95 0o:oo 
ug/sample 
O A s  Received ODried 

095 5NO OQ 
EPA 114 A-5 
VIS SPEC 
100-20 
Not Applicable 

0 0 6 .  
960 West LeVoy Drive / Salt Lake City', Utah 84123-2547 / (801.) 266-7700 

. .  FAX (801) 268-9992 



7 6 2 8  

I Date 
Ana 1 y z ed inaly t e 

Jranium 120-JUN-95 0O:OO 

DATA 
CHEM L A E O R A T O R I  E S  

HDL Result Flag Dilution CRDL 
1500 1 50 

A- Sorenson Company 

FORM A (TYPE 1) 
SINGLE M E T H O D  ANALYSES 

SAMPLE ANALYSIS D A T A  SHEET 

Form RLIMS63A-V1.O 

Page 7 
0622951 1295286 

Date Printed......: 22-Jw-95 llr29 
Client Sample Name:BO-l 1153658,63,67 

Client Name........ ..:Hayden Environmental Group, Inc. DCL Sample Name...:BO 388ZwD 
Client Ref Number....:Not Provided 
Sampling Site........:Rel# 1000006737 . Matrix...... ...... :F/LIQ 
Release NUmbeI.......:Not Provided 

Date Received........:lE-HAP-95 00100 
DCL Client Group. .... :S95-0490-FE 

Date Sampled.. .... :Not Provided 
Reporting Units...: ug/sample 
Report Basis ...... : O A s  Received ODrfed 

DCL Preparation Group: Not Applicable 
3ate Prepared..... ... : 20-JuN-95 0O:OO 
Preparation Method...:EPA 114 A-5 
Uiquot Weight/Volume: Not Applicable 
!?et Weight/Voluma .... : Not Required 

DCL Analysis Group:G955NOOQ 
Analysis Hethod...:mA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....:100-20 
Column Type.......:Not Applicable 

960 West LeVoy Drive /Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (8011 268-9992 



DATA- 
CHEM L A B O R A T O R I  E S  

1 Date 
Ana 1 y z ed 4nalyte 

Jranium (20-JUN-95 0 O : O O  

Client Name..........: 
Client Ref Number....: 
Sampling Site........: 
Release Number.......: 

MDL Result Flag Dilution CRDL 
ND I 1 50 

Date Received........: 
DCL Client Group.....: 

DCL Preparation Group: 
Date Prepared........: 
Preparation Method...: 
Aliquot Weight/Volume: 
Net Weight/Volume. ... : 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

SAMPLE ANALYSIS D A T A  SHEET 

Hayden Environmental Group, Inc. 
Not Provided 
Relt 1000006737 
Not Provided 

18-MAY-95 0o:oo 
S95-0490-FE 

Not Applicable 
20-JUN-95 0O:OO 
EPA 114 A-5 
Not Applicable 
Not Required 

Form RLIMS63A-V1.O 

Page 8 
0622951 1295286 

Date Printed......: 22--Jw-95 11x29 
Client Sample NamerL0-1 1153659,64,68 
DCL Sample Name...:EO 3883 

Matrix.. . . . . . . . . . .: F/LIQ 
Date Sampled ...... : 09-MAY-95 0 O : O O  
Reporting Units...: ug/sample 
Report B a s i s  ...... : O A s  Received ODried 

DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type.. .: VIS SPEC 
Instrument ID.....: 100-20 
Column Type.......:Not Applicable 

Analytical Results 

960 West LeVoy Drive /Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



DATA 

rnalyte 
lranium 

:lieat Name .......... :nayden Environmental Group, Inc. 
:lient Ref Number....:Not Provided 
Sampling Site... ..... :Rei# 1000006737 
Zelease Number.......:Not Provided 

Date 
Analyzed HDL Result Flag Dilution CRDL 

late Received...... ..:18-MAY-95 0O:OO 
)CL Client Group.....:S95-0498-FE 

20-JUN-95 0 O : O O l  ND 

)CL Preparation Group:Not Applicable 
>ate Prepared ........ : 20-JON-95 0O:OO 
?reparation Hethod...:EPA 114 A-5 
iliquot Weight/Volumc: Not Applicable 
Tet Weight/Volume .... : Not Required 

1 50 

Form RLIMS63A-V1.O 

Page 9 
06229511295286 

Date Printed......:22JW-95 11x29 
Client Sample Name:BLD BLX 1153660.65.69 
DCL Sample Name...:EO 3884 

Matrix............: F/LIQ 
Date Sampled......:ll -HAY-95 0 O : O O  
Reporting Units ... :ug/sample 
Report Basis ...... : n A s  Received ODried ' 

DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type.. . : VIS SPEC 
Instrument ID.....: 100-20 
Column Type ....... :Not Applicable 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
.FAX (801) 268-9992 



b 7678 - - FORM B (TYPE I) - - SINGLE METHOD ANALYSES Form RLIMS63B-V1.O 
. 06229511295286 
Page 10 
' 

D I T - =  
QUALITY CONTROL DATA SHEET 

S9 5 5NO 30 
CHEM LABORATORY CONTROL SAMPLE (LCS) 
A Sorenson Company. 

Analyte 
Uranium 

Date Printed ...... :22-JW-95 11x29 
Client Name. ......... : H a ~ d e n  Environmental Group, Inc. DCL Sample Name...:QC-57496-1 
Release Number.......:Not Provided 

Date Percent QC QC L imi. t s Rlag An a 1 y z ed Target Result Recovery 
20-JUN-95 0O:Od Z Z ~ O  2100 ?a -2 

Hatrix. .............. :?/LIP 
Reporting Units ...... :ug/sampie 
LCS Source...........: 

DCL Preparation Group:Not Applicable 
Date Prepared. ....... : 20-JUN-95 0 O : O O  
Preparation Method...:EPA 114 A-5 

DCL Analysis Group: G9SSNOOQ 
Analysis Method...:KPA 114 A-5 
Instrument Type. ..: VIS SPEC 
Instrument ID. .... : 1OU-20 
Column Type.......:Not Applicable 

QC Limit Type.. ... : Met,hod 

960 West LeVoy Drive / Salt Lake City,  Utah 84123-2547 / (801) 266-7700 
. FAX (8011. 268-9992 



FORM C (TYPE I) 
SINGLE METHOD ANALYSES 

Analyte 
Uranium 

CHEM QUALITY CONTROL D A T A  SHEET 
L A B O R A T O R 1  E S  BLANK SAMPLE 

Date 
CRDL Ana 1 y zed Result 

ND 5 0  20-JUN-95 0 O : O O  

A Sorenson Company 

Form RLIMS63C-V1.0 

Page 11 
0622951 1295286 

Date Printed......: 22imB-95 Ut29 
DCL Sample Name.. . : BbS7496-1 Client Name..........:Hayden Environmental Group, Inc. 

Release Number.......:Not Provided 

Hatrix...............: F/LIQ 
Reporting Units ...... :ug/sample 

DCL Preparation Group:Not Applicable 
Date Prepared ........ : 20-JDN-95 0 O : O O  
Preparation Hethod...:EPA 114 A-5 

DCL Analysis Group:G955NOOQ 
Analysis Uethod...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: lOO-20 
Column Type.......:Not Applicable 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801)  266-7700 
W A Y  1nn-b qco-nnn- . .  



- - FORM E (TYPE I) - - - SINGLE METHOD ANALYSES DATA- 

I rnalyte Analyzed 
Iranium I Z O - J U N - ~ S  oo:oo 

cHER/I QUALITY CONTROL DATA SHEET 
L A B O R A T O R I  E $  MATRIX DUPLICATE SAMPLE 
A Sosenson Company 

Result Result Mean Range RPD Limits Flag 
1 5 0 0  1500 1500 0.000 0.00 

Form RLIMS63E-V1.0 

Page 12 
06229511295286 

S955N03F 

960 West LeVoy Drive / S a l t  Lake City,  U t a h  84123-2547 / (801) 266-7700 -_- I - - - .  - - -  - - - -  



Method: €PA 114 A-5 
Analysis: Uranium 
Preparation Method: EPA 114 A-5 
LIMS Group #: G955NOOQ 
DCL Set ID: S95-0498-FE 

L A I  0 R A T O  R I L I  

A SORENSON C O Y P A W  

Case Nanative 

Client: Hayden Environmental Group 
Account: 3025 
Matrix: FLIQ 

General Set Information: Samples were analyzed for uranium according to method EPA 114 A-5 
using visible spectrophotometry. 

Method Summay: The method was based on the measurement of a uranium-dibenzoylmethane 
complex. Absorbance was measured at 415nm. Uranium was fmt oxidized to uranium (VI) by 
potassium permanganate. An acid-deficient aluminum nitrate, tetrapropylammonium nitrate 
solution acted as a salting solution to quantitatively extract the uranium into a methyl isobutyl 
ketone (MIBK) solvent. The organic solvent was then scrubbed with an acid-deficient solution 
of aluminum nitrate containing tartrate, oxalate, and (ethy1enedinitrilo)tetraacetic acid. Ferrous 
sulfamate was then added to remove i n t e r f e ~ g  ions. Dibenzoyhethane, in a mixture of ethyl 
alcohol and pyridine, was added to the MlBK phase to develop the color. 

Sample Preparation: The samples were prepared as composites of glass fiber filter samples and liquid 
samples. 

Diiution(s): None required. 

Method and Sample QC data: The method blank (BL-57496-1) was below the LOD. The LCS 
(QC-57496-1) recovery was 92.2%. 

MD Analysis: The RPD between EO 3882 and EO 3882MD was 0.00. 

Instnment QC: The ICV recovery was 91.896, and the ICB was below the LOD. All other 
calibration verifications and blanks met method specified acceptance criteria 

Flagging Codes: None. 

NCJCAR: No NCICARs were required for this set. 



7 6 1 8  
Miscellaneous Comments: The developed color of sample EO 3882 was brownish-yellow, and the 

developed color of the standards was a clear, bright yellow. It is possible that there were 
positive interferences in the sample. 

Date 

0 1 4  
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CHEM _-- .* 

- -- 
Datapackage Table of Contents 

L A I O ~ A ~ O R I ~ S  

A aoRcuoa coumav 

Information pertaining to this datapackage is dlvided into the four categories k ted  below (see colored divtder 
sheets for an inmbry Ilst of each category). If an item on the inventory is not applicable. an "NA" Is placed in the 
corresponding check box A Case Narrative immediately precedes this Table of Contents and contains pertinent 
infomatton about this datapackage. 

Analytical Forms ...................... Yellow 

Analytical Documentation . . . . . . . . . . . . . . . . .  Blue 
RawData . .  .......................... Green 
+ + + + + + + + + + 

Sample Tracking Documentation . . . . . . . . . . .  Pink 

Analyhcal 'Fonhs 
Inventory Checklist 

Case Narrative 

Analytical or Environmental Report Form 

Applicable QC Sheets 

Cover~orm Matrix Spike/Matdx Spike Duplicate Sample (Form F) 

Sample Group Comments (Form HI a Sample Analysis Data Sheet (Form A) EI 

Laboratory Control Sample (Form B) 

~ 1 -  Sample p o r n  C) 

~atr lx spike Sample p o r n  D) 

Matrlx Duplicate Sample (Form E) 

surrogate summary perm GI 

Initial Callbration Form 

Continuing Calibration Fonn 

Serlal Dilution Form 

Ld 

l"/pl Endrln Breakdown or BFB/DFI'PP GC/MS Tuning Form 

Internal Standard Form 

Analytical Forms 
Reviewer Checklist 

The Analytical Forms Inventory Checklist above is complete. 

The Case Narrative was completed in accordance with p r o c e d m  in DCL SOP XX-DC-020. 
"Datapackage FYepaxation and Validation." 

Only the correct report forms are used (IRDMIS or Commerdal Forms or RLIMS Forms). 
~ l l  fields on the report forms are complete with the c o m t  Information. including signatures. 

x 
x 
X 
>( x Results for all samples are reported per client request 

Units, methods, and dates are correct. 000329 
- x Sample and/or set comments are complete. 

3/95 
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. CHEM 

Sample Tracking Documentation 
Inventory ChecUst 

@ LlMS Grouping Reports 

1>(1 DCL Sample work Order 

DataChun Laboratories DCL) Chatn-of-Custody Record 

Copy of numbered Nonconfonnance/Corrective Atton Report (NC/CAR) 

Copy of Client-Related Problem Report (CPR) 

Sample Tracking Documentation 
Reviewer Checklist 

x 
- x 

The Sample Tracking Documentation Inventory Checklist above is complete. 

DCL Chain-of-Custody Record provides signatures for the sample portion reported in this data 
package. 

DCL Chain-of-Custody Record was completed in accordance with procedures in DCL SOP XX- 

Methods specified on the Sample Work Order were performed or an explanation for deviations is 
provided. 

Spedal instructions on the Sample Work Order were followed. 

Project Management instructions on the Project Protocol Worksheet were followed. 

Client3 requests were met or an explanation is provided in the Case Nanatlve. 

NC/CAR and/or CPR were completed in accordance with procedures in DCL SOP QC-DC-006 
"Nonconformance/Corrective Action Report (NC/CAR) Procedures." 

DC-006 %hafn-of-CuStOdy and Laborato~y ?2acldng." 

3 
& 

. . .  ..... . .  . 
. .  

_ .  . . 

. . .. - -. . . , . . ... . . .. , . .... ~. . 



Date: 21-JUN-1995 1O:Ol 
User: COPENHAFER . 

Analysis Run Name: G955N00Q 

Samples: 7 

DataChem Laboratories 
LIMS - Sample Master System 

Analysis Group Report 

Pos 

1 
2 
3 
4 
5 
6 
7 

--- 
Labor at ory 
Sample Name ----------- 
BL-57496-1 
QC-57496-1 
EO 3881 
EO 3882 
EO 3882MD 
EO 3883 
EO 3884 

Field 
Sample Name ----------- 
BL-57496-1 
QC-57496-1 
REAG BLK 
EO-1 
EO-1 
LO-1 ' 

FLD BLK 

END OF LISTING ----- ----- 

Labor at or y 
Sample ID 

S955N03C 
S955N03D 
S954S01F 
S954S01G 
S955N03F 
S95 4S01H 
S954SOlJ 

Page: 1 
RLIMS15-V1.l 

Group ID: G955NOOQ 

Laboratory 
Group Name --- -----__ 
S 9 5-0 4 9 8 -FE 
S 9 5-04 98-ET 
S95-0498-FE 
S 9 5 -0 4 9 8 -FE 
S 9 5-0 4 9 8-FE 
S 9 5-0 4 98-FE 
S9 5-0 4 9 8-FE 

Accnt. 
. Number 

. 03025 
, 03025 
. 03025 
,03025 
03025 
.03025 
03025 

800331 
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Sample Work Order 
QC Clearance: - 
Project Manager: Keith R. Nicholson 
Client: Hayden Environmental Group, 
Account: 03025 
Project/Task: COMM-ENV 
Date Received: 

Date for 

D C L  Root Set ID: S95-0498-FE 
D C L  lab. Name: EO 3881-EO 3884 

Total # Samples: 4 
Sample Medium: F/LIQ 

Earliest Sampling Date: 9-May-1995 
Preparation Type: 

Rep. ton Chrornatography/UV-VIS Latest Latest NO. of Split Storage Analysis/Prep. 
Group Ana I ytes Requested Prep. Date Anal. Date Sarnp. ID Location Method Inst. I 

;,FE Uranium 4 EPA 114 A-5 R 

Date 

Section Manager Approval: 

Norman K. Christensen 

Other Sections Receiving Sample Portions: IM, IW, WA 

DataChem Laboratories/ 060 West LeVoy Drive / Salt Lake City, Utah 84123 
Form: WOl.04-SWV2.12 PRINTED spsiisos 11:46 
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Sem'ce 
Laboratories 

960 west k v o y  Drive 
u t  Lalte city, UT 84123 

Subject Laboratory &rvices / Subcontracting 
FERMCO RF'P # PES40706 

Dear Sir or Madam: 

We are submitting a proposal in response to the above request and would like to receive 
a quotation &om your fhn for laboratory services. Your firm's name was given to us by 
FERMCO as a qualified subcontract laboratory. 

We request a firm, k e d  cost proposal to provide analytical support for the scope of work 
included with this Ietter. To summarize the analytical scope of work 

1. 

?. 2. 

3. 

Provide analysis by USEPA Method 5 (4OCFR Part 61) for three field sampks from 
Source EP8-013 and one fieId sample €tom EP11402. Filter, probe rinse (Acetone), 
and backhalf m0) samples will be included as well as quality control samples (see 
below). Samples are to be analyzed for total particulate. 

Following particulate analysis, the fractions for each field sample shall be cornposited 
and analyzed to total activity and d u m  per EPA Method 114, and according to, 
the protocol showrfin Table 2 of the scope of work 

Proposed cost shall include cost to analyze and report results for aIl field samples 
and quality control samples. Quality control samples to be included in the sample 
sets: 

- Performince evaluation sample, to be supplied by FERMCO, and analyzed 
for total Uranium in the same manner as' the composites (Item 6, scope of 
work). 

Two field bIank acetone rinse samples, two field blank filters, two laboratory 
filter blanks (supplied by Hayden), laboratory matrix spikc/sp&e duplicate, 
and two container blanks, 

- 

000329 



TALLY SHEET 
t 7 6 ' 5 8  

RELEASE #: 
PO #: 95-H053 (DCL-SLC) 
DATE SHIPPED: 17-May-95 
MATERIAL: 

1000006737 (Can 1 of 1) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

ANALYSIS : Total U; Gross NB; Particulates; Gamma Scan 

Composite 
Sample 
Number 

REAG ELK 
REAG. ELK. 
REAG ELK. 

EO-1 
EO-1 
EO-1 

LO-1 
LO-1 
LO-1 

FLD. ELK 
FLD. ELK. 
FLD. ELK 

Lot Number 

NO50 -725 - PO47 -6737 
NO50 -725 -P047-6737 
NO50 -725 - PO47 - 6737 

No50 -725 - PO47 -6737 
NO50 -725 - PO47 -6737 
NOSO-725 - PO47-6737 

NO50 -725 - PO47 -6737 
NO50 -725 - PO47 -6737 
NO50 - 72 5 - PO47 - 6737 

NOS0 -725 - PO47 -6737 
NO50 -725 - PO47 -6737 
NO50-725-PO47-6737 

Sample 
Container 

Size 

PETRI DISH 
1L PLST 
1L PLST 

P m I  DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

Anatid 
FACTS 
Number 

2001 53657 
2001 53662 
2001 536.66 

2001 53658 
2001 53663 
200153667 

2001 53659 
2001 53664 
2001 53668 

2001 53660 
2001 53665 
200153669 

- 
Gross 
Weigh! 

Ibs. 

0.1 O( 
0.51 
0.94: 

0.1 O( 
0.42: 
1.1 2( 

0.1 0' 
0.54: 
0.95 

0.1 O( 
0.471 
1.16: 

- 

- 
6.53 

- 
Tare 

Weight 
Ibs. 

0.08E 
0.141 
0.1 41 

O.08E 
0.1 41 
0.1 41 

0.08E 
0.141 
0.141 

O.08E 
0.141 
0.141 

- 

- 
1.48( 

Page 1 of 1 

- 
Net 

Neight 
Ibs. 

0.01 8 
0.370 
0.802 

0.01 0 
0.282 
0.987 

0.01 3 
0.401 
0.793 

- 

0.01 a 
0.335 
1.022 

- 
5.057 



Supervisor Notified Time 

Radiological Records 

Files 

Notiffed by: Date 





'ED MAY 17, 1995 O8:57:36 
;ROUP A SYSTEM 117 SMEARS FOR FREE RELEASE (1.1 MINI '2 '678 
;AMPLE GROSS GROSS REMOV. REMOV. TIME OF 
[UMBER ALPHA B-g dpm-a * dpm-B-g COUNT 

1 
2 
3 
4 
5 
6 .  

I 
9 
10 
1 1  
12 1 2 2 0 09: 13: 37 

2 -  c Q n C v 
* 

a " " n " - bd 5-17-3 

)PERATION COMPLETE 

0 
1 
1 
0 
0 
0 
1 
1 
0 
2 
0 

2 
4 
4 
4 
2 
1 
1 
6 
2 
1 
2 

-0 
2 
2 
-0 
-0 
-0 
2 
2 
-0 
5 
-0 

0 08: 58: 45 
4 09 : 00: 06 
4 09:01:27 
4 09:OZ: 48 
0 09:04:10 

-1 09 :05: 3 0  
-1 09: 0 6 :  51 
8 09:08:13 
0 09 :09: 34 

-1 09:10:55 
0 09: 12: 16 

0043343 
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Q 5 /  1 Section: ER 26 

Small S p i l l s :  Take up w i t h  sand o r  other noncombustible absorbent 

Large S p i l l s :  Dike f a r  ahead of l iquid s p i l l  f o r  l a t e r  d i s p o s a l .  
material  and place i n t o  containers for l a t e r  disposal.  

FIRST A I D  

Move vict im t o  fresh a i r  and c a l l  emergency medical care; i f  not 
breathing, g i v e  a r t i f i c i a l  respiration; i f  breathing i s  d i f f i c u l t ,  g i v e  
oxygen. 

I n  c a s e  of contact  w i t h  material,  immediately flush eyes w i t h  running 
water for a t  l e a s t  1 5  minutes. Wash skin w i t h  soap and water. 

Remove and i s o l a t e  contaminated clothing and shoes a t  the s i t e .  

Page 2 
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7 6 1 8  DATACHEM LABORATORIES COOLER RECEIPT CHECKLIST 

1. Client Name: w c o  8. IcePresent: Y& 
2. Project/Task/Site: E c- #;: (0-737- FrozcnlMelted 

3. TimeDate of Receipt: /Doo Sc-/8 - 7 .  Comments: Em c w  OdLy 

- 
0 Cooler Temps out of Range 
0 Missing Cooler 0 Incorrect Preservation 0 Missinghcomct Bottle Labels 
0 Brokedeaking Samples 0 Low Sample Volume 0 Other 
0 Missing SamulesiBottIes 

BRIEFLY DESCRIBEPROBLEM: 

0 Missing Paperwork 0 Incorrect Bottle Type 

1. 

# Coolers Receivd- 

custody seals?: 

Tamper Evident: 
Condition of Coolers: 

4. 

5.  

6. 

7. Comments on Cooler Condition (#6) 
I 12. Are all temperatures within project specific guidelines? 3lZuM 

1 

9. 

10. 

11. 

Temp Control: 

SAMPLE RECEIVING INCIDENT REPORT 
Client Sample #’s Affected: DCL Set LD: 

I Delivered to: 

%RESPONSE REQUIRED WITHIN 24 HOURS% 
PRo~cr MANAGER’S COMMENTS: 

000348 
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. . . . .  

. . .  

. ":' %HEM ._ ._ ' : 

. . . . . .  . . . . . . . . . . .  
- . I  1 :  2 L . 8 . i ;  

. .  
. .  . .  . . . . . . . . . .  . .  . .  

. . . . . . .  . . . . .  

ataChem Laboratories ID Number: %c-Oq?b- f6 Analyst: && 

ate of Analysis: 
I 1  

Analyzed For: 

DISPOSAL  CLASSIFICATION^ 
N o t  

ample Number Hazardous Hazardous 

[ I  
[ I  . .  

I 1  I 1  

i sample (ather d i d  or liquid) ir to be d d d  u 
iuudour w u t c  upon dirpord if it exhibit8 aay of 
he following conditions: 

&& (if d d e d  u h u u d o t u )  
1. If it or its at& contains I d  of the ant- 

i n m b  2 thors tpcdfied in Table 1. 

2. If it c o n t h  ai&& 

3. Ifit is torrodrs(pH 5 
V m k  

. .  . . . . . . . . . . . . . . . .  . . . . . . .  . ..() . . . . . . .  ...-_... .. > . . _ _  ........................... ; . . . .  . .  _. . . . . . . . . . . . . . .  .d.... . . . . . . . . . . . .  -... e?. <..'.............. . . . .  . . . . . . . . . .  ,. . .  

Code' Explanation 

0004 
was 
0018 
0006 
0019 
0020 
0021 
0011 
DO07 
0011 
0014 
001s 
0026 
D o l l  
0021 
0014 
Doll 
o o i a  
ooia 
0031 
0031 
0031 
0014 

¶ . 000 
100.0 

0 . 5  
1.0 
0 . 9  
0 . 0 1  

100.0 
6.0 
S.0 

100.0. 
zao.o* 
ma. a* 
zao.0- 

10.0 
1 . S  
0 . 3  
0.T 
0 . 1 3  
0.01 
0 .008  
0.13 
0.1 
3.0 
1.0 



7 6 1 8  
DataChem Laboratories 

PROJECT RESOURCE UTILIZATION SUMMARY 
Date: 612 i / S s  

DCL Reference #: 
Corn pan y / Agency Name: 

fir- W78- F' 

&y& &&I-)& 6iAup. 6% 
r r  

Analytes/Method: &Atliur\ / 1 sm F 718 - 9f 
/ 

Major Instrumentation 
&Ydl' / 0d - .b  

LABOR 

Total Hours 
x r  

SUPPLIES 

00635'2 

DataChem Laboratories/ 960 West LeVoy Drive / Salt Lake City, Utah 84133 
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L A B  o n  A 1 o i t a  
A SOREYSOY COYPAlY  

Case Nanative 

Analysis: Gross Alpha/ Gross Client: Hayden Environmental Group 
Beta Account: 3025 

Preparation SOW: WR-DC-200 Matrix: Filter/ Liquid 
Analysis SOP#: WR-EP-300 
DCL Set ID'S: S95-0498-DE 

General Set Information: The above sample set consisted of four filter samples with 
additional liquid material that was added upon completion of the dissolution of the 
filter. 

Method Summary: The sample was ashed in a muffle furnace, wet ashed using hydrofluoric 
acid followed by ashing with concentrated nitric acid. At this point, the additional 
Liquid sample material was added and the combined volume was reduced to 
approximately 3 mL. The sample was trawferred into a PMP container and diluted to 
50 mL. A 10 mL aliquot was removed to prepare the sample for analysis. The 
sample was evaporated and transferred to a flamed, acid-washed, stainless steel 
planchet and dried under infra-red lamps. After cooling, the prepared sample was 
counted on a gas proportional counter. 

Sample Preparation: The samples were analyzed according to procedure with no exceptions. 

Quality Control Data: 
Laboratory Control Sample: One LCS was analyzed within this data set 

and met all QC requirements. 

Blmrk: One blank was analyzed within this data 
set and was within QC requirements. 

Matrix SpikeIMatrix Spike Duplicate: One matrix spike and matrix spike 
duplicate was analyzed within this data set. 
The recovery for the matrix spike was 
105% and was flagged by QC. Upon 
review, it was determined that this result 
was acceptable. 



Instrument QC: All initial and continued calibrations were within QC requirements. 

NC/CAR: No NC/ CARs were required for this lot. 
1 

Miscellaneous Comments: The contractual control Limits of 10 pCi/ sample for alpha and 
beta were met for al l  samples. 

9 s  
'Date 
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CHEM L A B O R A T O R 1  E S  
A Sorenson Company 

COVER FORM (TYPE I )  
SINGLE METHOD ANALYSES 

SUMMARY INFORMATION 

Hayden Environmental Group, Inc. 
Attention: David Robinson 
561 Congress Park Drive 
Dayton, OH 45459 

Client SamDle Lab S a m l e  ID 

EL-57147-1 EL-57147-1 
QC-57147-1 QC-57141-1 
REAG ELK EO 3881 
EO-1 EO 3882 
LO-1 EO 3883 
FLD ELX EO 3884 

Form RLIMS63M-V1.0 

Page 1 
06149509532299 

G9 5 4PO 1Y 

Date Reported.....: 

Date Printed......:l.I -JDa-95 09:53 
DCL Client Group..: S95-0498-DE 

Client Ref Number.:Not Provided 
Release Number....:Not Provided 

Analysis Method...:WR-EP-300 

960 West LeVoy Drive / S a l t  Lake City,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 
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CHEM L A B O R A T O R 1  E S  

A Sorenson Company 

FORM H (TYPE 1) 
SINGLE METHOD ANALYSES 

SAMPLE GROUP COMMENTS 

Form RLIMS63H-Vl. 0 

Page 2 
06 1495095322 99 

Date Printed......:ll--JIRJ-95 09:53 
DCL Client Group..: S95-0498-DE 

Release Number.. . . : Not Provided Client ~ a m e  . . ........ : Hayden Environmental Group, Inc. 

General Information 

The DCL QC Database maintains all numerical figures which are input from the pertinent data 
source. These data have not been rounded to significant figures nor have they been moisture corrected. 
Reports generated from the system, however, list data which have been rounded to the number of 
significant figures requested by the client or deemed appropriate for the method. 
minor discrepancios between data which appear on the QC Summary Forms (Forms E-G) and those that would 
be calculated from rounded analytical results. Additionally, if a moisture correction is performed, 
differences w i l l  be observed between the QC data and the surrogate data reported on Form A (or other 
report forms) and corresponding data reported on QC Summary Forms. In these cases, the Form A will - 
indicate the .Report Basis. as well as the moisture value used for making the correction. 

SymJml Definitions 

This may create 

IfD - Not Detected above the MDL or IDL (LLD or MDC for radiochemistry). 
B - For organic analysis the qualifier indicates that this analyte vas found in the method blank. 
J - The qualifier indicates that the value is between the HDL and the PQL. It is also 

For inorganic analysis the qualifier signifies the value is between the IDL and PQL. 

used for indicating an estimated value for tentatively identified compounds in mass 
spectrometry where a I t 1  response is assumed. 
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Analyte 
Grass Alpha 

Gross Beta 

. DATA= 
CHEM L A B O R A T O R I  E S  

Date Detection ResulttError 
Ana 1 y z ed Limit fTPU Error Flag Dilution CRDL 

09-JOH-95 0 O : O O  1.2E-1 1.6B-li8.lE-2 1 10 

09-JUN-95 0 O : O O  3.4E-1 9.9E-li2.lE-1 1 10 
fO.7E-2 

f2.9E-1 

A Sorenson Company 

F O R M  A ( T Y P E  I) 
SINGLE M E T H O D  ANALYSES 

SAMPLE ,ANALYSIS D A T A  SHEET 

Client Name......,....:Hayden Environmental Group, Inc. 
Client Ref Numbsr....:Not Provided 
Sampling Site........:Not Applicable 
Release Number.......:Not Provided 

Date Received........:Not Applicable 
DCL Client Group.....: S95-0498-DE 

DCL Preparation GrauprG955802X 
Date Prepared... ..... : 09-JUN-95 0O:OO 
Preparation Hethod...:WR-DC-200 
Aliquot Weight/Volumc: 350.0 m L  
Net Weight/Volums.. ..: Not Required 

Form RLIMS63A-Vl . 0 

Page 3 
06149511294388 

Date Printed......:14-Jm?-95 U:29 
Client Sample Name:BL-57147--1 
DCL Sample Name...:BL-S7147-1 

Matrix............: F/LIQ 
Date Sampled......:Not Applicable 
Reporting Units. ..:pCi/sample 

O A s  Received ODried 

DCL Analysis Group:G955B02X 
Analysis Method...:WFt-EP-300 
Instrument Type.. . : GPC 
Instrument ID ..... : ~ ~ - l o o o - q a  
Column Type.......:Not Applicable 

960 West LeVoy Drive /Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 
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nalyte 
ross Alpha 

ross Beta 

FORM A (TYPE 1) 
SINGLE METHOD ANALYSES 

Date Detection Resultztrror 
Ana 1 y z ed Limit fTPU Error Flag JDilution CRDL 

09-JUN-95 0O:OO 1.8B-1 7.OElf1.3EO 1 10 

09-JUN-95 0O:OO 3.8E-1 5.6Elfl. OEO 1 10 
*l. 4El 

*l.lEl 

SAMPLE ANALYSIS D A T A  SHEET 

:lient Name..........:Hayden Environmental Group, Inc. 
:lient Ref Number....:Not Provided 
;ampling Site........:Not Applicable 
leleasa Humbar.......:Not Provided 

late Received........:Not Applicable 
ICL Client Croup.....:S95-0498-DE 

ICL Preparation Group:G955802X 
late Prepared........:09-JUN-95 0O:OO 
'reparation Method...:WR-DC-200 
.liquet Weight/Volume: 3 5 0 . 0  mL 
et Weight/Volumc....:Nof Required 

Form RLIMS63A-V1.O 

Page 4 
061 495095322 99 

Date Printed......:l4im8-95 09t53 
Client Sample Name:QC-57147-1 
DCL Sample Name...:QC-57147-1 

Matrix...... ...... :P/LIQ 
Date Sampled. ..... :Not Applicable 
Reporting Units...: p C i / w  sa* 

O A s  Received ODried 

DCL Analysis Group:G955802X 
Analysis Xcthod...:WR-EP-300 
Instrument Type...:GPC 
Instrument ID.. . . . : HT-lOOO-AS 
Column Type. ...... :Not Applicable 



DATA 

inalyte 
;ross Alpha 

k o s s  Beta 

F O R M  A (TYPE I )  
SINGLE M E T H O D  ANALYSES 

Date Detection Result2Error 
Ana 1 p z ed Limit iTPU Error Flag Dilution CRDL 

09-JON-95 0O:OO 5.6E-1 5.1EOf6.8E-1 5 :  LO 
fl.2EO 

il. 3E0 
09-JON-95 0 O : O O  8.9E-1 S.SEOi7.3E-1 5 10 

SAMPLE ANALYSIS DATA SHEET 

Client Name..........:Hayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........: R e l #  1000006737 
Release Number.......:Not Provided 

Date Received........:l8 --Y-95 0O:OO 
DCL Client Group... ..: S95-0498-DE 
DCL Preparation Group:G955802X 
Date Prepared...... ..: 09-JWN-95 0 O : O O  
Preparation Method...:WR-DC-200 
kliquot Weight/Volume:lO.O mL 
Yet Weight/Volume .... :Not Required 

Pnalytical Results 

7 6 7 8  
Form RLIMS63A-VI. 0 

Page 5 
. 06149509532299 

Date Printed ...... :14---95 09r53 

DCL Sample Name...:BO 3881 
’ Client Sample Name:aBAG ELI[ (153657,62,66 

Matrix............: F/LIQ 
Date Sampled......: 11 --Y-95 0O:OO 
Reporting Units...: pCi/E-kc- 
Report Basis ...... : m A s  Received ODried 

DCL Analysis Group:G955802X 
Analpsls Method...:WR-EP-300 
Instrument Type. ..:GPC 
Instrument ID.. . . . : HT-1000 - A Z  
Column Type.. . -. . . : Not Applicable 

000359 

960 West LeVoy Drive /Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 
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nalyte 
ross Alpha 

DATA 
CHEM L A B O R A T O R I  E $  

Date etection ResultiErros 
Analyzed Limit fTPU Error Flag Dilution CRDL 

A Sorenson Company 

09-JUN-95 0 O : O O l  8.6E-1 I 4.2EOf7.8E-1 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

I s  10 

SAMPLE ANALYSIS D A T A  SHEET 

09-JUN-95 0O:OO ross Beta 

:lient Name.....’.....:Hayden Environmental Group, Inc. 
:lient Ref Number....:Not Provided 
:ampling Site........:Rel# 1000006737 
Lelease Numbar.......:Not Provided 

fl. 1EO I 
9.9E-1 2.OEOf7.4E-1 S 10 

f8.4E-1 

)ate Received........:l8 - ~ Y - 9 5  0O:OO 
)CL Client Group.....:S95-0498-DE 

1CL Preparation Croup:G955802X 
late Prepared. ....... : 09-JuN-95 0O:OO 
‘reparation Method...rWR-DC-200 
.liquet Weight/Volumc: 10.0 e& 
et Weight/Volume.. ..:Not Required 

Form RLIMS63A-V1.O 

Page 6 
06149509532299 

Date Printad......:ll-JW-95 0 9 ~ 5 3  
Client Sample Namc:EO-l 1153658.63.67 
DCL Sample Name...:EO 3882 

Xatrfx............:F/LIQ 
Date Sampled ...... :10-UP-95 0 O : O O  
Repotting Units...: p C i / M S -  
Report Basis. ..... : m A s  Received ODried 

DCL Analysis Group:C955802X 
Analysis Mathod...:WR-EP-300 
Instrument Type...:GPC 
Instrument ID.. . . . : HT-1000  -43 
Column Type.......:Not Applicable 

ndlytical Results 



DATA 
CHEM L A B O R A T O R I  E S  

.alpte 
oss Alpha 

o m  Beta 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

Date Detection ResultfErros 
Analyzed Limit fTPU Error Flag IDilution CRDL 

6.5EOf8.4E-1 5 10 

2.9EOk8.3E-1 5 10 

09-JUN-95 0 O : O O  7.7E-1 

09-JUN-95 0O:OO 1.1EO 
il. 5EO 

i1. OEO 

SAMPLE 'ANALYSIS DATA SHEET 

lient Xame........ ..:Hayden Environmental Group, Inc. 
lient Ref Xumber....:Not Provided 
ampling Site........: Relt 1000006737 
elease Number.......:Not Provided 

3te Received........:18 -C(AP-95 0O:OO 
:L Client Group ..... :S95-0498-DE 
:L Preparation Group:G955802X 
itc Prepared.... .... : 09-JVN-95 0O:OO 
reparation Method...:WR-DC-20 
.iquot Weight/Volurne: 10.0 m~ 
!t Weight/Volume....:Not Requ red 

Form RLIMS63A-VI. 0 

Page 7 
06149509532299 

Date Printed......:lI-Jrm-95 09153 
Client Sample Name:LO-1 1153659,64,68 
DCL Sample Name...:EO 3883 

Matrix ............ :F/LIQ 
Date Sampled ...... : 09-MAX-95 0O:OO 
Reporting Units...: p C i / e S v  
Report Basis ...... : H A S  Received UDried 

DCL Analysis Group:G955802X 
Analysis Method...:wR-EP-300 
Instrument Type ... : GPC 
Instrument ID.. . . . : HT-1000 *Y 
Column Type ....... :Not Applicable 

'. 



A Sorenson Company 

ialyte 
'05s Alpha 

'oss Beta 

FORM A ( T Y P E  I )  
SINGLE METHOD ANALYSES 

Date Detection ResUlttError 
Analyzed Limit fTPU Error Flag Dilution CRDL 

09-JUN-95 0 O : O O  7 . U - 1  5.3EOf7.6E-1 s 10 

09-JWN-95 0O:OO 8.6E-1 4.4EOf6.9E-1 5 10 
kl. 3E0 

fl .lEO 

SAMPLE ANALYSIS D A T A  SHEET 

lient Name..........: Hayden Environmental Group, Inc. 
lient Ref Nuaber....:Not Provided 
ampting Site........: R e U  1000006737 
elease Number.......:Not Provided 

ate Received........: 18-HAP-95 0O:OO 
ZL Client Group.....: S95-0498-DE 

3L Preparation Group:G955802X 
ate Prepared. ....... : 09-JON-95 0O:OO 
reparation Xethod...:wff-DC-200 
Liquot Weight/Volume:lO.O ULL 

st Weight/Volume. ... : Not Required 

Form RLIMS63A-V1.O 

Page 8 
06 1495095322 99 

S954PO68 

Date Printed......:lI-JW-95 09:53 
Client Sample Name:- BLX 1153660,65,69 
DCL Sample Name...:EO 3884 

Xatrix..... ....... :P/LIQ 
Date Sampled.. .... :ll-XAY-95 0 O : O O  
Reporting Units...: p C i / M a -  
Report Basis ...... : m A s  Received (7Dried 

DCL Analysis Groug:G9558OZX 
Analysis xethod...:WR-EP-300 
Instrument Type.. . : GPC 
Instrument ID.. . . . : R T - 1 0 0 0 - 8 s  
Column Type ....... :Not Applicable 
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Analyte 
3ross Alvha 

FORM B (TYPE I)  
SINGLE METHOD ANALYSES 

Date Percent QC QC 
Ana 1 y zed Target Result Recovery Limits Flag 

69.7 101. 40.0/16 0. 09-JUN-95 0O:OO 68.8 

DATA 

111. 50. o/rso . 

Form RLIMS63B-V1.O 
0614QSl1185670 

3ross Beta 09-JUN-95 0O:Od 50.4 5 5 . 8  , 

-~ ~ 

Page 3 
QUALITY CONTROL DATA SHEET 

LABORATORY CONTROL SAMPLE (LCS) 
S955802R 

Date Printed ...... : 1 4 - J W - 9 5  1l:U 
Client Name..........: Hayden Environmental Group, Inc. DCL Sample Name...:QC-57141-1 
Release Number.. .... .: Not Provided 
Matrix...............: P/LIQ 
Reporting Units......: p C i / P s  

LCS Source.. ......... :?&-;US i s L  3115 

DCL Preparation Croup:C95fBO2X 
Date Prepared........: 09-JUN-95 0 O : O O  
Preparation Method...:WR-DC-200 

“4e 

Jr-40 I s L  ala5 

DCL Analysis Croup:G955802X 
Analysis Method...:WR-EP-300 
Instrument Type...: CPC 
Instrument ID.. ... : HT-1000 
Column Type.... ... : Not Applicable 

QC Limit Type ..... : Method 

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
B B Y  I Q n l \  3 C D - 0 0 0 9  



CHEM L A B O R A T O R I  E S  

Date 
Ana 1 y z ed Rnalyte 

09-JUN-95 0 O : O Q  Z r O S S  Alpha 

A Sorenson Company 

Result CRDL 
0.163 1 

FORM C (TYPE I) 
SINGLE METHOD ANALYSES 

09-JUN-95 0O:Od 0.992 Zross Beta 

QUALITY CONTROL DATA SHEET 
BLANK SAMPLE 

0 

Client  name..........^ ffayden Environmental Group, Inc. 
Release NUmber.......:Not Provided 

Matrix...............: F/LIQ 
Reporting Units......~ pCi/sample 

DCL Preparation Group:G955802X 
Date Prepared...... ..: 09-JUN-95 0 O : O O  
Preparation Method...:WR-DC-200 

Form RLIMs63c-V1.0 

Page 4 
0614951 1185670 

Date Printed ...... :14--95 llrl8 
DCL Sample Name...:BL-57147-1 

DCL Analysis Group:G955802X 
Analysis Method...:WR-EP-300 
Instrument Tppe...:GPC 
Instrument ID.....:HT-1000 
Column Type.......:Not Applicable 

0 1 2  
960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 

FAX 18011 268-9992 

000364 



DATA 
CHEM L A B O R A T O R I  E S  

Anal y t e 
Gross Alpha 

A Sorenson Company 

Date Sample Spiked Spike Percent QC QC 
Analyzed Result Result Added Recovery Limits Flag 

12-JUN-95 0O:Od 0.159 73.3 69.4 105. 4 5 . 0 / 1 0 5 .  t 

c 

Gross Beta 12-JUN-95 00:Od 1.13 50.6 51.9 95.3 4 5 . 0 / 1 0 5 .  * 

FORM F (TYPE I)  
SINGLE METHOD ANALYSES 

QUALITY CONTROL DATA SHEET 
MATRIX SPIKE SAMPLE 

MATRIX SPIKE DUPLICATE SAMPLE 

1 6 1 8  

Form RLIMS63F-V1.0 
06149511185670 

Page 5 

Date Printed......:14---9S 1l:lO 
Client Name..........:Xayden Environmental Group, Inc. DCL Sample Name...:MS 0384711s 
Release NUmber.......:Not Provided 

Matrix...............: WATER 
Reporting Units......: p C i / p  

DCL Analysis Group:G955802X 
Analysis nethod...:m-EP-300 
Instrument Type...:GPC 

1 Instrument ID. -. . .: 6tc ~ T - 1 0 0 0  

DCL Preparation Group:G955802X 
Date Prepared..... ... : 09-JON-95 0O:OO 
Preparation Method.. .: WR-EP-300 

Column Type.......:Not Applicable 

DCL Sample Name...rW.S 0384711SD I 
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F 7 6 1 8  D A U W  

CHEM Datapackage Table of Contents 
L A .  0 I I  I O I l l I  

1 IOIf1IOI WUPAW 

Infomatton putainlng to this datapackage is divided into the four Categories llsted below (see colored divider 
sheets for an Inventory Ilst of each category). If an item on the inventory is not applicable. an 'NA" is placed in the 
comspondlng check box A Case Narrative lmmedlately precedes this Table .of Contents and contains pertinexit 
information about this da-ackage. 

AnalyticalFoms ...................... Yellow . 
Sample Tracking Documentation . . . . . . . . . . .  Pink 
Analybcal Documentation . . . . . . . . . . . . . . . . .  Blue 
RawData ............................. Green . 

Analytical Forms 
Inventory Checklist 

Case Nanatlve 

I Data Review and Approval Form [ 1 Analytical or Enviro&ental Report Form 

CoverForm 

r;;l sample G ~ U P  comments p o r n  HJ 

Sample Analysis Data Sheet (Form A) 

Matrix Spike Sample (Form Dl 

Matrfx Spike/Matrlx Spike Dupllcate Sample (Form F) 

Initial Wbratlon Form 

ConUnutng Calibration Form 

surrogate summaxy ( ~ o r m  GI 

s u i a l ~ l u t i o n ~ ~ r m  

En- Breakdown or BFB/DFI'PP GC/MS Tuning Form 

Analytical Forms 
Reviewer Checklist 

The Analytical Forms Inventoxy Checklist above is complete. 
The Case Nanative was completed in accordance with proctdurts in DCL SOP XX-DC-020. 
"Datapackage FYcparatlon and Valldatlon." 
~ n l y  the wmxt =port forms are used ( I R D ~ ~  or comenia~ FO- or RIJMS F O ~ ) .  

AI fields on the report forms arc complete wlth the correct informatton. including signatures. 

Results for all samples arc reported per client q u e s t  
units, methocis, and dates are corzect 

Sample and/or set comments are complete. 

X 
.X 

OOQ3G.6 1 



Sample Tracking Documentation 
Inventory Checklist 

LIMS Grouping Reports 

DataChem Iaboratorles DCL) Chain-of-Custody Record 
- 

DCL Sample Work Order 

Copy of numbered Nonconformance/Con-ective Action Report (NC/CARJ 

Copy of Cllent-Related Problem Report (CPRI 

Sample Tracking Documentation 
Reviewer Checklist 

The Sample Tracktag Documentation Inventory Checklist above is complete. 

DCL Chain-of-Custody Record provides signatures for the sample portion reported in this data 

DCL Chaln-of-Custody Record was completed in accordance wlth procedures in DCL SOP XX- 
DC-006 “Chabof-cuStody and h b o r a t o ~ ~  Ttacldng.” 

Methods specified on the Sample Work Order were performed or an explanation for deviations is 
provided. 

special instn~ctians on the sample WO* order were followed 
prslect Management instructions on the Project protocol Worksheet were followed. 
Clients requests wcn met or an explanation is provided in the Case Nanatlve. 

NC/CAR and/or CPR wen completed in accordance with procedures in DCL SOP QC-DC-006 
”Nonwnfomance/chnxtiw Action Report (NC/CAR) proceduns.” 

package. 
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DataChem Laboratories 
LIMS - Sample Master System 

Preparation Group Report 

Date: 14-JUN-1995 13:41 
User: LULLY 

Preparation Run Name: G955802X 

Samples: 18 

Pos 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

--- 
Laboratory 
Sample Name ----------- 
BL-5 7 147-1 
QC-57147-1 
EO 3881 
EO 3882 
EO 3883 
EO 3884 
MXS 03841 
MXS 03842 
MXS 03843 
MXS 03844 
MXS 03845 
MXS 03846 
MXS 03847 
MXS 03847MS 
MXS 03847MSD 
MXS 03848 
NXS 03849 
MXS 03850 

Field 
Sample Name ----------- 
BL-57147-1 
QC-57147-1 
REAG BLK 
EO-1 
LO-1 
FLD BLK 
E14SW0800390 
E14SW0800393 
E14SW0800395 
E14SW0800398 
E14SW0800400 
E14SW0800403 
E14SW0800406 
4SW0800406MS 
SW0800406MSD 
E14SW0800409 
E14SW0800412 
E14SW0800415 

END OF LISTING ----- ---- 

Laboratory 
Sample ID 

S9SS802Q 
S955802R 
S954P067 
S954P068 
S954P069 
S954P06B 
S954YO5C 
S954YOSD 
S954Y05F 
S954Y05G 
S954Y05H 
S954YOSJ 
S954YO5K 
S954YO5L 
S954Y05M 
S954Y05N 
S954YOSP 
S954YO5Q 

---------- 

Page: 1 
RLIMS15-V1.l 

Group ID: G955802X 

Laboratory 
Group Name ---------- 
S95-0498-DE 
S95-0498-DE 
S95-0498-DE 
S95-0498-DE 
S95-0498-DE 
S95-0498-DE 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 
RX-0047-BC 

Accnt. 
Number 

03025 
03025 
03025 
03025 
03025 
03025 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 

------ 





QC Clearance: - 

Rep. 
Group 

CE 
DE 
DE 
EE 

7 6 7 8  
Sample Work Order 

DCL Root Set ID: S9!5-0498* 

Radiochemistry Latest Latest N ~ .  of Split Storage Analysis/Prep. 
Analytes Requested Prep. Date Anal. Date Sarnp. ID Location Method Inst. 

Total Uranium 29-May-199SC 8-Jul-1995' 4 
Gross Alpha . -n- % - 8-Jun-1995' 8-Jul-199SC- 4 .  I 
Gross Beta 8-Jun-1995' 8-Jul-1995' 4 
Gammascan 2 9 M a ~ - 1 9 9 5 ~  8-J~l-1995~ 4 w 

Project Manager: Keith R. Nit-olson 
Client: Hayden Environmental Group, Inc. 
9ccount: 03025 
%oject/Tark: COMM-ENV 
Bate Received: 18-May-1995 

late for Mailing Report:\7-Jun-1995 

DCL lab. Name: EO 3881-EO ""-4 
Total # Samples: 4 
Sample Medium: F/LIQ 

Earliest Sampling Date: 9-May-1995 
Preparation Type: 

~~~ 

B a e d  on dare or collecrion 

ipecial Instructions: 

, 
iection Manager Approval: 

Charlie C. Walker Date 

ther Sections Receiving Sample Portions: IM, IW 
DataChem Laboratories! 960 West LeVoy Drive / Salt Lake City, Utah 84123 

tm: WOI.M-SWV?.l? PRINTED 8l?Sll995 16:49 
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subject: Labaratow / Sobcontractfng 
FERMCO RFF # PES40706 

Dear Sir or Madazn: 

We are submitting a proposal in response to the above request and would like to receive 
a quotation from your firm for laboratory services. Your firm's name was given to us by 
FERMCO as a gualified SubcoIltract Iaboratory. 

We request a Em, fixed cost proposal to provide analytical support for the scape of work 
included with this Ietter. To summarize the adytial s a p  of work 

1. Provide analysis by USEPA Method 5 (4OCFR Part 61) for three field samples h 
Source EPWU and one fidd Sample from EPll-002 Fiizcr, probe rinse (Acetone), 
and baclchalf R O )  q 1 e s  will be included as well as quality control samples (see 
below). Samples are to be andytcd for total pattiadate. 

2. ~ " F o ~ ~ p s r t i e r r l a t e ~ ~ ~ ~ f o r ~ f i e l d y m p l e t h a I I b e E o m p o a i t e d  
and to totat actmity and d u p e r  EPAMethod 114, a d  W r d h g  tof 
thc p t o c o l  SboWnEpTab~c 2 afthe scope ofnort 

- Performince mhation sample, to be supplied by FERMCO, and nnayIIur 
for total Uranium in the same manner as the ampasites (Item 6, scope of 
work). 

- T h  field blank acetone rinse samples, two field blank filters, two laboratory 
filter blankc (supplied by Haydtn), Moratory matfix spik/spike duplicate, 
and two amtainer b h k s  000374 

Rn- r r b P *  



TALLY SHEET 

RELEASE d: 

DATE SHIPPED: 17-May-95 
MATERIAL: 

1000006737 (Can 1 of 1) 
PO It: 95-H053 (DCL-SLC) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

ANALYSIS: Total U; Gross NB; Particulates; Gamma Scan 

Composite 
Sample 
Number 

REAG BLK 
AEAG ELK 
REAG Buc 

EO-1 
€0-1 
EO-I 

LO-1 
LO-1 
LO-1 

FLD. ELK 
FLD. ELK 
FLD. ELK 

Lot Number 

NOSO-725 -PO47 -6737 
m50 -725 -PO47 -6737 
NOSO-725-PO47-6737 

m50-725 -PO47 -6737 
NO50 -725 -PO47 -6737 
NOSO-725 -PO47-6737 

NOSO-725 - PO47 -6737 
NOSO-725-PO47-6737 
NOSO-725-PO47-6737 

NO50-)25-PO47 -6737 
NO50 -725- PO47-6137 
NOSO-725 -PO47 -6737 

Sample 
Container 

Size 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

Anatid 
FACTS 
Number 

2001 53651 
2001 53662 
2001 53666 

200153656 
200153663 
2001 53667 

200153659 
2001 53664 
200153668 

200153660 
2001 53665 
2001 53669 

- 
& O S  
Neight 

Ibs. 

0.1 a 
0.51 1 
0.94: 

0.1a 
0.42: 
1 .12I 

0.1 01 
0.54; 
0.93 

'0.10( 
0.47t 
1.161 

- 

- 
6.53; 

7 6 7 8  
Page 1 of 1 

- 
Tare 

Weight 
Ibs. 

O.08E 
0.1 41 
0.141 

o.oee 
0.141 
0.141 

0.08E 
0.141 
0.141 

0.08E 
0.141 
0.141 

- 

- 
1.48( 

- 
Net 

Neight 
Ibs. 

0.01 e 
0.37c 
0.801 

0.01 e 
0.282 
0.987 

0.01 5 
0.401 
0.795 

0.01 e 
0.335 
1.022 

- 

- 
5.05 
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7 6 1 8  WED MAY 17,  1 9 9 5  08:57:36 
GROUP A SYSTEM 17 SMEARS FOR FREE RELEASE (1.1 WIN) 

SAMPLE GROSS GROSS REMOV. REMOV. TIME OF 
NUHBER ALPHA B-g dPmJ d P m 3 - g  COUNT 

0 
1 
1 
0 
0 
0 
1 
1 
0 
2 
0 

09: 13: 37 12 1 2 2 0 
CI r 
v 4 

n 
Y 

L " n w Q  - - 5-n*s 

- 9  
10 
11 

2 
4 
4 
4 
2 
1 
1 
6 
2 
1 
2 

-0 
2 .  
2 

-0 
-0 
-0 

2 
2 

-0 
5 

-0 

0 
4 
4 
4 
0 

-1  
-1 

8 
0 

-1  
0 

08:58:45 
09 : 00: 06 
09:01:27 
09 : 02: 4 8  
09:04:10 
09 : 05: 30  
09 : 06: 51 
09:08:13 
09: 09: 34 
09 : 10: 55  
09: 12: 16 

OPERATION COMPLETE 



ED MAY 1 7 ,  1995 1 0 : 0 4 : 4 5  W E  

P V 6 7 8  ROUP A SYSTEM #7 SMEARS FOR FREE RELEASE ( l . lt- , iMIN) 

4HPLE GROSS GROSS REMOV. REMOV. “..TIME OF : 
UYBER ALPHA B-g dw-a dpm-B-p h; COUNT 

1 0 2 -0 0 10:05:55 

-b 

PERATION COHPLETE O! 



9 6 1 8  
Section: ER 26 . .  . 

m 9 3  
XJIDE 26 

POTENTIAL HAZARDS 

'IRE OR EXPLOSION 

Flawnable/combustible material; may be ignited by heat, sparks 
Vapors taay t r a v e l  t o  a source of ignit ion and f lash back. 
Container may explode i n  heat of f i r e .  
Vapor explosion hazard indoors, outdoors or i n  sewers. 
Ruaoff t o  mower may create f i r e  or explosion hazard. 

. .  05/17/19 r l  

or flames. 

May be poisonous i f  inhaled or absorbed through s k i n .  
Vapors may cause dizziness or suffocation. 
Contact may i r r i t a t e  or burn skin and eyes. 
Fire may produce i r r i t a t i n g  or poisonous gases. 
ILunoff from f i r e  control or dilution water may cause pollution. 

EHERGENCY ACTION 

Keep unnecessary people away; isolate  hazard area and deny entry. 
Stay upwind; keep.out of low areas. 
Positive pressure relf-contained breathing apparatus (SCBA) and 

structural f i r e f i g h t e r s '  protective clothing w i l l  provide l i m i t e d  
protection 

Isolate f o r  1/2 mile i n  a l l  directions i f  tank, r a i l  car or tank truck is 
involved in f i r e ,  

CALL Emergency Response Telephone Number on Shipping Paper f i r s t .  
If Shipping Paper not a v a i l a b l e  or no answer, CAU CHEMTREC AT 
1-800-424-9300. 

tf water pollution occurs, notify  the appropriate authorities, 

tRZ 

-11 Fires: Dry chemfcal, CO2, water cpray or alcohol-resistant foam, 
10 not use dry chemical extinguishers t o  control f i r e s  involving 
nitromethane or nitroethane. 
arge Fires: Water spray, fog  or alcohol-resistant foam. 
love container from f i r e  area i f  you can do it without risk. 
.pply COolFrrg water t o  e i d e s  of containers that are exposed t o  flames 
u n t i l  well a f t e r  f i r e  is out. 
or massive fire in cargo area, use unmanned hose holder or monitor 
nozzles; i f  this $8 impossible, withdraw from area and let f i r e  burn. 
ithdraw immediately i n  c a s e  of riaing 8ound from venting 8afety dmvicr 
or any di.colorat$on o f  tank due to fire. 

Stay away from ends of tanka. 

hut off i g n i t i o n  sources; no flares, smoking or flames in hazard area. 
top leak i f  you can do it without risk. 
ater spray may reduce vapor; but it-may not prevent ignit ion i n  c losed 
rpaces, 

Page 1 808388 



- -  
,&ion: ER 26 

h a l l  Spil ls:  Take up w i t h  sand or other noncombustible 
material and place into containers for later disposal. 

7 6 1 8  
05/17/19 

absorbent 

a g e  Spil ls:  Dike far ahead of l i q u i d  s p i l l  for later disposal. 

:RST A I D  

Love victim to fresh a i r  and c a l l  emergency medical care; i f  not 
breathing, give a r t i f i c i a l  respiration; if breathing is d i f f i c u l t ,  give 
oxygen 
:n case of contact w i t h  material, immediately flush eyes w i t h  running 
water for a t  least 1 5  minutes. Wash skin w i t h  soap and water, 
Lemove and isolate contaminated clothing and mhoes a t  the site.  

Page 2 000381 
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1 6 ' 7 8  

L 

0 Cooler Temps out o f  Range 
0 Missing Cooler 0 Incomct Pmcrvah *on 0 h4issingAnccmaBotrleLsbels 
0 BrokerrlLeaking Samples Q Low Sample Volume 0 Other 
0 Misina SamuleslBottles 

0 Mirsing Paperwork 0 Incornct Bottle Type 

\ 

BRIPLY DESCRIBE PROBLEM. 
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SAMPLE DISPOSAL CONTROL FORM 

latachem Laboratories ID Number: Analyst : 

late of Analysis: Analyzed For: 

DISPOSAL CLASS I FI  CATION^ 
N o t  

Sample Number Hazardous Hazardous 

... 

CodeS Explanation 

- 1 lm&. 

LOA W 
)co. ... t h l e  rm/U ................. ..... 

W04 
wos 
0018 
0006 
0019 
0020 
0021 
0022 
WOt 
WZJ 
0024 
w2s 
0026 
W16 
w21 
0028 
OOZY 
0030.  

0011 
0012 
0031 
0014 

W U  
WOS 
W14 
WJS 
W 16 
W 17 
MIS 
0010 
W l l  
00 19 

00 i a  

wos 

1.000 
100.0 

0.S 
1.0 
0.S 
0.01 

100.0 
6.0 
1.0 

200.0- 

200.0- 
10.0 

1 . 5  
0.S 

2ao.o- 
aoo .o- 



PROJECT 

Date 

DataChem Laboratories 
RESOURCE UTILIZATION 

Personnel Total Hours 

SUMMARY 

~ 

Date: 

DCL Reference #: 
Company/Agency Name: 

Aualytesl Method: 

Major Instrumentation 

LABOR 

Total Hours 

SUPPLIES 

I 

~ 

I 

EQUIPMENT USAGE 

Item I Quantity 
I 



I 7 6 7 8  

Analytical Documentation 
Inventory Checklist 

~ o p y  ox lcw mparatlon Logbook Pages 

Copy of Sample Preparation Notebook/Logbook Pages 

Copy of Analyst's Notebook/Method Logbook Pages 

Copy of Instrument Injection Logbook/Instrument Logbook/Run Log Pages 

Percent Solids/Penent Moisture Results 

Copy of Reagent Logbook Pages 

Copy of Working Standard Preparation Logbook Pages 

Copy of Secondary or Intermediate Standard Preparation Logbook Pages 

Copy of Rimary Standard or Concentrated Stock Standard Preparation Logbook Pages 

Certlllcates of Analysis for Standards 

Copy of Standard Veficatlon Logbook Pages (including documentation for spiking 
solutions and calibration standards) 
Copy of Preparation Logbooks for solutions prepared by QC 

AU other miscellaneous documentation associated with this set (describe) 

Ed 

Analytical Documentation 
Reviewer Checklist 

The Analytical Documentation Inventory Checklist above is complete. 
Basic documentation procedures were followed in accordance with DCL SOP XX-DC-004 
"Analyttcal Data Record Keeping." 

AU notebook A d  logbook pages contain page number, book number. Utle. and available space for 
pagtnation (ifrequhd). 
AU notebook and logbook pages were slgned and dated by the analyst and reviewer before 
copying. 
All copies am legible. - t  - 
Standard preparation is d 
Fbeparation. 'Ilaceabiltty and Veritlcation" or by WR-DC-001 "Ibe 
use of Radloactfve standard Referenn Matcrlals." 

Documentation b p m d e d  to Very. that standard calibxation solutions and spiking solutions are 
traceable to a vendor ceraflcate. 

.- . ,I. 

-. >_ 

1 -  - 
n - _  

accordance with DCL SOP XX-DC-019 Stan- purity, 
Ition. Prepaxation. and 

- _ _  
000387 
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I 7 6 1 8  
Book No. 404h Page No. 121 



Book No. & % Page No. 122 

7 6 7 8  
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7 6 1 8  
BookNo. 2 Page 55 

RADIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 
INTERMEDIATE STANDARD LOG 

. .  

1 e v i t i s  are referenced to the source datdtime. Decay corrections are to be made on the Following page. 

To Page: 



-No. 2 Page 8 

- 

Vendor Source ID: / - 
V e n d o c u  P P  

RADIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

STANDARD SOURCE LOG 

Date Received: Received By: 

7 6 1 8  

Place Sou= Label Above 

*Use Julian date and military t h e  
Usage: , .  

DCL Balance ID No.:-(oZ 6Ct 



U.S. Environmantrl Protoetion Agency 
Environmontrl Monitoring Systems bborrtoy-bs Vogrs 

Nuclorr Rrdirtfon A8808SmOnt Division 
I .  

. Calibration Certificate 

Measurement 

Activity of drughtrr rrdiocruclida 

I- - .  . 5.0 

The activity of the primary solution was reamred 

by an in* gas flaw pmprtional cormter. 

The activity of the dilution was measuted by 
licnlid- tim m*a. . .  

... 



7 6 7 8  

The manufacturer mates thn aaivitiO8 other than thn of tho principal nuclide 
and of tu daughter nuciider, if any, were ertimated/knoum to bx 

Purity 

Th. activity of impurhv(1) b not (2) knot (3) b not 
Included in ttw qwtod faurn d tho principal utkhy. 

. - . 

Random Errors 
Tho procision of this sundrrd was such th11 tJw anift nluo of tho radioactive - 
concimr.tic-n of tho pcincipal activity had a mndard mor (sm) not greater than f 0.13 % 

( ~ h .  89.7% confidonco limits arm giwn by t(sm1 W)mo t b obtained from the studem t fanor 
foc the degraa of fr- (n-1)). 

n .  

Plutonilmr239 and inpuritks were assured to decay 100 percent 
by alpha mission. 

Chemical 
Composition 
ofsdution 

ClnW amtont por gram d Wution: 

-238 Rmuisr  
- -240 

V: -241 
-242 
-244 

0.033% 
4.6xl0-5% 
1.5x10-38 

6.2~10% 
8.8x16% 

of the total a d v i t y  
of .the total activity 
of the total activitqr 
of the total e l d w  
of the total activiey 



7 6 7 8  
BookNo. 2 Page 61 

c 

IntennediateStandardJD: SSL.  - 2 /35  Standard Source ID: d q S q - 4  

Reference Date/Tirne': %/ 19% /=- RMI Source Log Ref. BooWage: a I 2 
L 

RADIOCaEMIsTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

INTERMEDIATE STANDARD LOG 

Date Inits. solvent Activity (pCi)t Final Weight Conc. @Ci/g)t i t n y  

J O f . l I 4 j  rw aA)L,+i?02 H a  br 0 100. oqa4 a-. C C S , ~  y A\* 

r\ 
2. 

3. 

4. 

Date Inits. Aliquot Activity (pa)? Balance (pCi)t Destination 
1 

C , M S  M S D  
6/sfis- f z L  0#3l< 7geq05 a\3&.b62 &S6deiX 

4~ 

~ ~ ~ ~~ 

m.adiVities are referenced to the source datdtime. Decay corredions are to be made on the following page. 

To Page: 



WIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

STANDARD SOURCE LOG 

1 

ISOTOPE(S) CONC. (pCig) ISOTOPE(S) CONC. (pCi/g) 
\ 6 r -  yo J o x 7  

, 

CAUTION 'I 

Plaa Source Label Above 

Usage: 
*Use Julian date aud military time 

DCL Balance ID No.: I d  2 6 , f f  
Aliquot Adivity @Ci) Balance @Ci) Destination Witness 

IWiW 9r92* Z ~ O S q ,  wo d1-2/.S P?K 

I I 
I I 



.... _. ._ . . . ... ;.. 
U.S. Environmental Protection Agency 

Environmental Monitoring Systems Lsboratory-Las Vegas 
Nuclear Radiation Assessment Division 

Calibration Certificale 

. .  
. .  
a. _- 

\ 

. .. i 

Measurement Activity of principal radionuclide 

Activity of daughter radionuclide 

Total mats of this solution 

. .  grams Approx. 5.0 

Method of measurement . 
The activity of the primary solution was measured 
by four pi efficiency tracing. 

The activity of the dilution was measured by liquid 
scintillation counting. 

800399 



. .---., 
Purity 

L 

The manufacturer states that activities other than that Of the principal nuclide 
and of its daughter nuclides. if any. were estimated/known to be: 

1 1 0 . j  of the principal activity (1) others 

I less than 1 7 1  of the principal aaivity 

1 ~~~~ [%] of the principal activity 

equal to 

The activity of impurity (1) is not (2) is not (3) is not 
included in the quoted figures of the principal activity. 

Random Errors 

The precision of this standard was such that the certified value of the radioactive 

concentration of the principal activity had a standard error (sm) not greater than +, 0 .2 % 
(The 99.7% confidence limits are given by t(sm) where t is obtained from !he student t faaor 
for the degree of freedom (n-1)). 

0 
The maximum uncertainty due to the assessable systematic errors (dilution. counting, and 
known uncertainty of the standard) is obtained by the separate arithmetic summation of the 
positive and negative systematic error ( + 6 - 6 ' ). These have been estimated not to exceed 

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of 
the quoted result from the true value. It is a combination of random error [t(smd at the 99.7% 
confidence limits and the worst case estimate of the Wemat i c  errors ( + 6 ,  - 6 ' ) 
The overall uncertainty is therefore calculated on the basis of + [t(sm) 461. - k(sm) +a] . 

and is 1-1, 1-1 of the quoted radioactive concentration. 

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its 
daughter nuclides and impurities (no allowance for enol  in these assumptions or the 
assumption of quoted half-life have been included in the statement of accuracy above]. 

Strontium-90 decays 100 percent by beta emission 
to yttrium-90. Yttrium-90 decays also by beta 
emission. 

Chemical 
Composition 
of Solution 

Carrier content per gram of solution: Other components: 

100 micrograms strontium 0.1 1-1 - HC1 
100 micrograms yttrium 

Preservative: 

Remarks 

.' .. 
%&*'! 

February 14, 1994 000400 
Date Certificate Prepared 

Approval Signature 

Revised 1/84 



. .  

A LO- COWAW 

Raw Data 
Radiochemistry/Mixed-Waste Department 

Proportional Counting 
Inventory Checklist 

Section 1. Sample and QC Data 

Section 2. Instrument Performance and Calibration Data 

...... . . . . . . .  _ _  - . . . . . . . . . . . . . . . . . . . . . . .  . . .  ........... 

7 6 1 8  

. .  
. . .  . .  

. .  

. - .  . 

. .  
... 

'Ihe following dguabes verify that the raw data and all invtntory and rcvlcwer checklists in each raw data 
- section (all green sheets) are complete and accurate. - 

00040% 



. . . .. . . .  _ :  . .  ~ . . .  . 

Section 1. Sample and QC Data 
Proportional Counting 

Inventory Checklist 

Iaboratory Control Sample (LCS) Instrument Prlnt-Out 

Blank Instrument Prfnt-Out 

Accuracy Sample (MS) Instrument Print-Out 

Precision Sample (MSD/MD) Instrument Print-Out 

meld Sample Instrument Prlnt-Out 

Summary Instrument Prlnt-Outs specifying approprlate backgrounds. efficiencies (unless 
corrected for a particular isotope of interest). and cross-talk values 
Computer/Manual Calculation Sheets summarMng all calculational inputs and results 

$ 5 6  

Section 1. Sample and QC Data 
Proportional Counting 

Reviewer Checklist 

The Sample and QC Data Inventory Checklist above is complek. 

All appropriate QC for the project was performed. 
AU apphprlate QC data met acceptance criteria. Unacceptable QC data were documented, and 
justltlcations were provided for data used. 

Rlnt-outs are initialed and dated. 



DCL-STD. REP 

. 
Drawer Program Parameters 

High Voltage Amp. Gain Count Time 
Drawer A: 1330 High 14400 Sec. 

7678 

RL06 12A.SLK 

DataChem Laboratories Alpha/Beta Counting Report 

DelAn 
Alpha 
Beta 
Det At2 
AlPb 
Beta 
Det A13 
Alpha 
B e  
Det A14 
Alpha 
Bela 

Sample: MT 
Gross: 28 
Gross: 269 

Gross: 37 
Gross: 468 

Gross: 10162 
Gross: 12879 

Gross: 47 
Gross: 691 

Sample: BL-57147-1 

Sample: QC-57147-1 

Sample: MXS-03841 

Sample Factor: 1 
Net O.OOE+W 4.094379 
Net: O.WE+OO 4.2802 

Net: 1.1OE-01 4.0529694 
Net: 9.12E-01 4.1974144 

Net: 4.22E+01 4.8238242 
Net: 4.95E+01 4.9074386 

Net: l.lOE-O1 4.0616068 
Net: 1.19E+W 4.2426894 

Sample Factor: 1 

Sample Factor: 1 

SampleFactor. 1 

Jun 12,1995 18:21:15 
pC1: 0.00€+00 4.1276563 
pCi: O.OOE+OO 4.2849027 
Jun 12,1995 18:21:15 

pCi: 1.50E-01 4.0722076 
pC1: 9.23E-01 4.1998666 
Jun 12,1995 18:21:15 

pCi: 5.69€+01 tl .lo9368 
pC1: 5.22E+01 4.9579056 
Jun 12,1995 18:21:15 

pCl: 1.17E+00 4.2397748 
pCi: 1.45E-01 4.08131 11 

Page 1 



DCCSTD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

h W e r A  1330 High 14400 Sec. 

7 6.7 8 

RL06 13A.SLK 

DetAn 
Alpha 
Beta 
Det At2 

Beta 
Det An 
Alpha 
Beta 
Dct A14 

Betp 

Sample: MT 
Gross: 26 
Gross: 265 

Sample: MXS-03847MS 
Gross: 6435 
GrOSS: 11389 

Sample: MXS-03847MSD 
Gross: 6145 
GrOSS: 11113 

GrOSS: 57 
GrOSS: 623 

Sample: MXS-03848 

Sample Factor: 1 
Net: O.OOE+OO 4.094379 
Net: 0.00E+00 4.2802 

Net: 2.68E+01 4.6553753 
Net: 4.40E+01 4.855327 

Net: 2.55E+01 i0.6409171 
Net: 4.33E+01 4.8505125 

Net: 1 S2E-01 4.0668007 
Net: 9.02E-01 4.233059 

Sample Factor: 1 

Sample Factor: 1 

Sample Factor: 1 

Jun 13,1995 0956:12 
pCI: 0.00E+00 4.1276563 
pCI: 0.00E+00 4.2849027 
Jun 13,1995 0956:12 

pCI: 3.65E+Ol 4.8934045 
pC1: 4.45E+01 4.8659514 
Jun 13,1995 09:56:12 

pCi: 3.43E+01 to.8630639 
pC1: 4.57E+01 4.8978137 
Jun 13,1995 095612 

pCI: 2.01E-01 4.0881664 
PCi: 8.91E-01 4.23026 

Page 1 
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7 6 7 8  

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

D r a w  c 1330 High 14400 sec. 

DCL-STD.REP 

RL06 12C.SLK 

DataChem Laboratories AlphalBeta Counting Report 

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

Det Cn 67.1-100% 33.45% 0.112 7.95231 06 
Det c12 70.2-1 00% 33.25% 0.062 9.01 44672 
Det CB 76.84 00% 32.90% 0.114 8.3989506 
Det c14 72.910096 32.80% 0.178 8.3991 48 

Beta: Window Efficiency Background Crosstalk 
Det CI1 0 - 67.0% 45.02% 1.256 1.0026717 

Det c13 0 - 76.7% 42.73% 1.252 0.991 31513 
Det c14 0 - 72.8% 43.56% 1.63 1.0033267 

Det C12 0 - 70.1% 44.81% 1.262 0.99ao5is 

. 
Det Cn 
Alpha 
Beta 
Det c12 
A P b  
Beta 
Det c13 

Beta 
Det f f 4  

Beta 

Sample: MXS-03845 
Gross: 51 
Gross: 1007 

Gross: 33 
Gross: n 9  

Gross: 44 
Gross: 527 

Gross: 24 
Gross: 271 

Sample: MXS-03846 

Sample: MXS-03847 

Sample: MT 

Sample Factor: 1 
Net: 1 .OOE-OI 4.0652835 
Net: 2.93E+00 4.2769665 

Net: 7.60E-02 4.0517424 
Net 1.98E+00 4.2481209 

Net: 6.90E-02 4.0617288 
Net: 9.38~-01 4.2114261 

Net 0.00E+00 4.0649369 
Net: 0.00E+00 4.1965814 

Sample Factor: 1 

Sample Factor: 1 

Sample Factor: 1 

Jun 12,1995 1821:15 
pci: i.35~-01 4.0a791 13 
pC1: 2.93E+00 4.2771122 
Jun 12,1995 1821:15 
pci: I .O~E-OI  4.07009ag 
pC1: 1.99E+00 4.2494169 
Jun 12,1995 18:21:15 

pCI: 9.45E-02 to.084527 

Jun 12,1995 1821:15 

pC1: O.OOE+OO 4.203297 

pC1: 9.89E-01 4.2229007 

pci: O.WE+W ~1.0agia74 

Page 1 



DCL-STDREP 

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

Drawer A: 1330 High 60000 Sec: 

DataChem Laboratories AlphdBeta Counting Report 

RL0613Al.SLK 

Det An 
Alpha 
Beta 
Det At2 

Beta 
Det A13 
Alpha 
Beta 
Det A14 
Alpha 
Beta 

Alpha 

Sample: MT 
Gross: 102 
Gross: 1111 

Gross: 341 
Gross: 1982 

Gross: 376 
Gross: 1537 

Gross 457 
G r o w  2206 

Sample: EO 3881 

Sample: EO 3882 

Sample: EO 3883 

Sample Factor: 1 
Net: 0.00€+00 iO.065828 
Net: O.OOE+OO 4.1954355 

Net: 2.97E-01 iO.0405961 
Net: 9.27E-01 iO.1241817 

Net: 2.54E-01 iO.0488036 
Net: 3.29E-01 iO.1224343 

Net: 3.71E-01 4.0491565 
Net: 4.96E-01 4.1459592 

Sample Factor. 1 

Sample Factor: 1 

Sample Factor: 1 

Jun 13.1995 15:08:04 
pC1: O.OOE+OO iO.0890385 
pCi: O.OOE+OO 4.1987156 
Jun 13.1995 15:08:04 

pC1: 4.05E-01 iO.0553405 
pCi: 9.39E-01 4.1257242 
Jun 13,1995 15:08:04 

PCi: 3.42E-01 i0.0657193 
pCI: 3.47E-01 4.1292435 
Jun 13,1995 15:08:04 

pC1: 4.90E-01 4.0648788 
pC1: 4.90E-01 i0.1442063 

Page 1 
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7 6 7 8  
DCL-STD.REP 

DataChem Laboratories AlphdBeta Counting Report 
Canberra HT-1000 System 

Report Date: June 14,1995 07:48 am Data File 
d 

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

Drawer B: 1330 Hiah 60000 sec. 

RL0613B1 .SLK 

Det 811 74.3-100% 
Det Bl2 77.3-100% 
Det 813 78.4-100% 
Det 814 77.8-100% 

33.09% 
33.96% 
31.44% 
32.95% 

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

0.148 7.6540756 
0.066 7.2033896 
0.09 9.5462275 
0.1 1 8.01 09806 

Beta: Window Efficiency Background Crosstalk 
Det B/l 0 - 74.2% 43.91% 1.51 6 0.99632984 
Det 812 0 - 77.2% 44.30% 0.95200002 0.99805003 
Det 813 0 - 78.3% 42.62% 1.368 1 .O 187516 
Det 814 0 - 77.7% 42.82% 1.62 1.01 18318 

Det Bn 
Alpha 
Beta 
Det BR 
Alpha 
Beta 
Det 813 
Alpha 
Beta 
Det 814 
Alpha 
Beta 

Sample: MT 
Gross: 110 
Gross: 1440 

Gross: 361 
Gross: 171 1 

Gross: 110 
Gross: 2023 

Gross: 154 
Gross: 1618 

Sample: EO 3884 

Sample: MT 

Sample: MT 

Sample Factor: 1 
Net: 0.00E+W 4.0412998 
Net: O.OOE+W 4.132218 

Net 2.95E-01 tO.0435191 
Net: 7.38E-01 4.1 175397 

Net: 2.00E-02 4.0333776 
Net: 6.53E-01 4.135222 

Net: 4.40E-02 4.0379046 
Net: O.OOE+W 4.1366726 

Sample Factor: 1 

Sample Factor: 1 

Sample Factor: 1 

Jun 13,1995 15:08:13 
pC1: O.OOE+OO 4.0562227 
pC1: O.OOE+OO 4.1356371 
Jun 13,1995 15:08:13 

pC1: 3.91E-01 4.0517234 
PCI: 7.50E-01 4.1195187 
Jun’l3,1995 15:08:13 

pCI: 6.90E-01 4.1429025 
Jun 13,1995 15:08:13 

pCl: O.WE+OO 4.143762 

pC1: 2.87E-02 4.0478207 

pC1: 6.02E-02 4.0518197 

000404 

Page 1 



1 6 1 8  
R300-V1.O 3-JUN-1995 1 0 ~ 0 8  

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

IOUP ID. . . . . . . . . . . . . . . . .  : G955802X 
\MPLE NAME.............. : BL-57147-1 
W L E  ID.. . . . . . . . . . . . . . .  : S955802Q 

IUNTER ID.. . . . . . . . . . . . . .  
ISITION NUMBER.......... 
UWLE ALPHA COUNT. . . . . . . 
NPLE BETA COUNT. . . . . . . . 
NPLE COUNT TIME. . . . . . . 
DELE ALPHA BACK GROUND. 
LMPLE BETA BACK GROUND.. 
LMPLE BACK GROUND TIME.. 
)LUME................o.. 
N?LE ALPHA E F F . . . . . . . . .  
,MPLE BETA EFF ......... 
JvlPLE ALPHA ATTN........ 
,MPLE BETA ATTN......... 

:TA TO ALPHA X TALK.. . . . 
'STEMATIC ERROR......... 

iPHA TO BETA X TALK. 

: HTlOOO 
: A2 

37.0 
4 6 8 . 0  

: 2 4 0 . 0  M I N .  
0 . 0 4 4 0  
1 . 0 2 8 0  

: 5 0 0 . 0  M I N .  
: 0 . 3 5 0 0  L 
: 0 .3304  
: 0 . 4 4 4 9  
: 0 . 8 7 4 5  
: 0 . 9 4 6 2  
: 0 . 0 9 2 3 2  
: 0.01000 
: 0.1000 

RESULTS ALPHA 

RESULTS BETA 

TA 
TA TWO SIG COUNT ERROR........ : 6.0523-01  

ACTIVITY. . . . . . . . . . . . . . . . . . . 
TA TPU.. . . . . . . . . . . . . . .. . . . . . . 

: 2 .8353+00  p C i / L  

8 .2163-01  p C i / L  

TA MDC. ....................... : 9.6543-01  p C i / L  

: 
TA LLD.. ...................... : 8.008E-01 p C i / L  



3-JUN-1995 1 0 :  08 
' 7 6 1 8  

R300-V1 . 0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

ROUP ID.. . . . . . . . . . . . . . . .  : G955802X 
AMPLE NAME.............. : QC-57147-1 
AMPLE ID................ : S955802R 

3SITION N U M B E R . . . . . . . . . .  : A3 
W L E  ALPHA COUNT....... : 10162  . 0 
IMPLE BETA COUNT. . . . . . . 1 2 8 7 9 . 0  
W L E  COUNT TIME........ : 240.0 M I N .  

UWLE BACK GROUND TIME.. : 500.0 M I N .  
)LUME.. ................. : 0.3500 L 
lMPLE ALPHA EFF......... : 0.3345 
lMPLE BETA EFF ......... : 0.4267 
MPLE ALPHA ATTN... . . . . .  : 0.8674 
LMPLE BETA ATTN......... : 0.9447 
,PHA TO BETA X TALK..... : 0.07117 
ZTA TO ALPHA X TALK..... : 0.01000 
STEMATIC ERROR......... : 0.1000 

3UNTER ID..... .......... : HTlOOO 

: 

lMPLE ALPHA BACK GROUND. : 0.1220 
W L E  BETA BACK GROUND.. : 1 .1900  

RESULTS ALPHA 
J 

IPHA ACTIVITY. . . . . . . . . . . . . . . . . . : 
lPHA TPU.. ....... .. . . . . . .... .. . : 
,PHA LLD.. ........ .. . . . . ..... . . : 4.003E-01 p C i / L  x O.asoL = o''c10 
IPHA mc. . .. . . . . . . . . . . . . . . . . . . : 

1.9913+02 pCi/L x 0 1 3 S 0  

3.9203+01 p C i / L  A 0 . 3 5 ~ ~  = 

5.154E-01 p C i / L  c D . 3 S o L  ' o 1  I 80 f c l s a w  

6 q * ~ f c ; l ~ m  

1 3 . 7 ~  fGi- 
= Ia3i9p4"Is- 2- 0.35QL IPHA TWO S I G  COUNT ERROR....... : 3.7673+00 

RESULTS BETA 

:TA ACTIVITY. . . . . . . . . . . . . . . . . . . : 1.5953+02 p C i / L  K o.3SOL = 5 S a S 3  

TA TPU............ . .. . . ....... : 3.140E+01 p C i / L  x 0 . 3 ~ ~  = 1 ° 1 9 4 f c : ' s c n h  
TA LLD. . . . . . . . . . . . . . . . . . . . . . . . : 8.9983-01 p C i / L  JC 0 . 3 5 0 ~  = o'3'5aai- 
TA MDC. .. . . . . . . . . . . . . . . . . . . . . . : 1.082E+00 p C i / L  A 0 . 3 5 O L  = 0'374fG:is 

:TA TWO S I G  COUNT ERROR........ : 2.9053+00 0 . 3 S O L  : \,017pa- 
cub- 



3-JUN-1995 1 6 :  15  
7 6 1 8  

R300-V1.0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

!om ID. . . . . . . . . . . . . . . . .  : G955802X 
LMPLE N A M E . . . o . o . * o o . . . . .  : MXS 03847MS 
LMPLE ID. . . . . . . . . . . . . . . .  : S954YO5L 

. . - - - - -  

JWLE BETA COUNT........ 
tMPLE COUNT TIME. . . . . . . . 
XPLE ALPHA BACK GROUND. 
XPLE BETA BACK GROUND.. 
,MPLE BACK GROUND TIME.. 
) L U ~ . . . . . . . . . . . . . . . . . o .  
.MPLE ALPHA EFF......... 
.MPLE BETA EFF ......... 
JvlPLE ALPHA ATTN........ 
MPLE BETA ATTN......... 
PHA TO BETA X TALK..... 
,TA TO ALPHA X TALK..... 
STEMATIC ERROR.. . . . . . . .  

: HTlOOO 
: A 2 .  

: 2 4 0 . 0  M I N .  

: 500.0 M I N .  
: 0 . 3 0 0 0  L 
: 0 .3304  
: 0 . 4 4 4 9  
: 0 . 5 3 8 7  
: 0 . 8 8 8 7  
: 0 . 0 9 2 3 2  
: 0 . 0 1 0 0 0  
: 0 .1000  

6 4 3 5  . 0 
1 1 3 8 9 . 0  

0 . 0 4 4 0  
1 . 0 2 8 0  

RESULTS ALPHA 

RESULTS BETA 

TA ACTIVITY. . . . . . . ... . . . . . . . . . . : 
TA TPU.. ...................... : 3 . 3 2 1 3 + 0 1  p C i / L  h 0 * 3 m L =  q 8 q G 3 Q  ba* 
TA LLD ........................ : 9.9473-01 pCi/L x 0 . 3 O O L  O ~ X Y Y ~ \ s L n z  
TA MDC. . . . . . . . . . . . . . . . . . . . . . . : O . 3 5 4 7  PG)sbvy- 

1 . 6 8 6 3 + 0 2  p C i / L  % O . 3 O O L  S 0 * s g  'ISdm 
TA TWO S I G  COUNT ERROR........ : 3 .2563+00  0 , 3 0 o L =  o * ~ ~ b f & F ; l s l r n  

1 .199E+00  p C i / L  x0.30oL 



3-JUN-1995 16:15 
7 6 7 8  

R300-Vl. 0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

IUNTER ID............... 
ISITION NUMBER. . . . . . . . . . 
W L E  ALPHA COUNT.....,. 
W L E  BETA COUNT.. . . . . . . 
W L E  COUNT TIME.. . . . . . . 
W L E  ALPHA BACK GROUND. 
LMPLE BETA BACK GROUND.. 
LMPLE BACK GROUND TIME.. 
) L U M E . . . . . . . . . . . . . . . . . . .  
LMPLE ALPHA E F F . . . . . . . . .  
lMPLE BETA EFF ......... 
LMPLE ALPHA ATTN........ 
LMPLE BETA ATTN.... 

:TA TO ALPHA X TALK 
'STEMATIC ERROR.... 

iPHA TO BETA X TALK 
..... ..... ..... ..... 

: HTlOOO 
: A3 

6145.0 
11113.0 

: 2 4 0 . 0  MIN. 
0.1220 
1.1900 

: 500.0 MIN. 
: 0.3000 L 
: 0.3345 
: 0.4267 
: 0.5423 
: 0.8893 
: 0.07117 
: 0.01000 
: 0.1000 

RESULTS ALPHA 

PHA ACTIVITY.. . . . . . . . . , . . . . . . . : 2.230~+02 pci/L x 
A 4.300 L = I3.aa ('G 16- 

PHA TWO SIG COUNT ERROR....... : 5.4543+00 
PHA TPU ....................... : 4.4053+01 pCi/L 

PHA MDC.. . . . . . . . . . . . . . . . . . . . . . : PHA LLD....................... : 7.4693-01 pCi/L 1, 0a300L% 
9.617E-01 pCi/L h 0*300L.'0~asg5 FJS- 

RESULTS BETA 

TA ACTIVITY . . . . . . . . . . . . . . . . . . . : 
TA TPU. . . . . . . . . . . . . . . . . . . . . . . : 
TA LLD. . . . .. . . . . . . . . . . . . . . . . . . : 
TA MDC. . . . . . .. . .. . . . .. . . . . .. . . : 

1.7313+02 pCi/L x 0 . 3 0 0 L  = 51-q3 

3.409E+01 pCi/L x 0.300 L = 1°aa3Qa's- 
1.115E+00 pCi/L K o.300 L' 0 0 ~ 4 s  cG "- 
1.341E+00 pCi/L A O**OL= C3.qoxa f'c:I'- 

1'- 
TA TWO SIG COUNT ERROR........ : 3.3773+00 A 0.300 L t 1.0 13 e' Is- 



7 6 7 8  
R300-V1.0 3-JUN-1995 1 0 :  08 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

LOUP ID* . .* . . * .* . . . . . . . .  
NPLE N A I V I E o * * . m . . . . . o . o .  

W?LE ID.... . . . . . . . . . . . .  

KJNTER ID...... ... . . . . .. 
SITION NUMBER. ......... 
JWLE ALPHA COUNT....... 
JvlPLE BETA COUNT........ 
MPLE COUNT TIME........ 
MPLE ALPHA BACK GROUND. 
NPLE BETA BACK GROUND.. 
MPLE BACK GROUND TIME.. 

MPLE ALPHA E F F . . . . . . . . .  
MPLE BETA EFF ......... 
MPLE ALPHA ATTN........ 
MPLE BETA ATTN......... 
PHA TO BETA X TALK..... 

STEMATIC ERROR......... 

LUIVIE... ................ 

TA TO ALPHA X TALK. . 

G955802X 
MXS 03847 
S954Y05R 

HTlOOO 
c 3  

44 .0  
527.0 

240.0 M I N .  
0.1140 
1 .2520 

500.0 M I N .  
0.3000 L 

0.3290 
0 .4273 
0.5386 
0.8887 
0.08399 
0 .00991 
0.1000 

RESULTS ALPHA 

PHA ACTIVITY. ................. : 5.2863-01 p C i / L  
€'HA TWO S I G  COUNT ERROR....... : 5.1543-01 

P H A  LLD.. ..................... : 7.3923-01 p C i / L  
PIIA TPU. ...................... : 5.2573-01 p C i / L  

?HA MDC....................... : 9.5503-01 p C i / L  

RESULTS BETA 

...... : 3.7583+00 p C i / L  

...... : 1.115E+00 pCi/L ...... : 1.143E+00 p C i / L  ...... : 1.3743+00 pCi/L 

.*.... : 8.376E-01 



I-JUN-1995 09: 13 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

lODp ID................. : G955802X 
m L E  NAME.............. : EO 3881 
W L E  ID. 0 . 0  .'. : S954P067 

)UNTER ID............... : HTlOOO 
SITION NUMBER.. . . . . . . . . : A2 
rMPLE ALPHA COUNT....... : ' 341.0 . 

JWLE BETA COUNT........ : 1982.0 
APLE COUNT TIME........ : 1000.0 MIN. 
APLE ALPHA BACK GROUND. : 0.0440 
APLE BETA BACK GROUND.. : 1.0280 
JWLE BACK GROUND TIME.. : 500.0 MIN. 
I L U ~ . . . . . . . . . . . . . . . . . . .  : 1.0000 Filter 
MPLE ALPHA EFF......... : 0.3304 
MPLE BETA EFF ......... : 0.4449 
JWLE ALPHA ATTN........ : 0.4109 
MPLE BETA ATTN......... : 0.8690 
PHA TO BETA X TALK..... : 0.09232 
TA TO ALPHA X TALK..... : 0.01000 
STEMATIC ERROR......... : 0.1000 

RESULTS ALPHA 

'r678 
R300-V1.O 

v 
PHA ACTIVITY...... . .. . . . .. . . .. : 1.028E+00 pCi/flt x 9 5*JvpG 
PHA TWO SIG COUNT ERROR....... : 1.3673-01 CI 5 = O o b ~ 3 s p c :  
PHA TPU..... ....... ....... .... : 2.435E-01 pCi/flt a 5  = i.a17pC: 
PHA LLD. . . . . . . . . . . . . . . . . . . . . . . : 1.2543-01 pCi/flt A 5 OebS7 6 
PHA MDC.......... . . .. . . ..... . . : 1.114E-01 pCi/flt X 5  = 0.557@ 

RESULTS BETA 

TA ACTIVITY.. . . . . . . . . . . . . . . . . . : 1.098E+00 pCi/flt X 5  = 5 . 4 q f L  
TA TWO SIG COUNT ERROR........ : 1.4493-01 = o.7a5~C: 
TA TPU. . . . . . . . . . . . . . . . . . . . . . . : 2.5943-01 pCi/flt K 5 = I.aq3 QG 
TA LLD.... ..................... : 2.1293-01 pCi/flt I . O b r ( 5 f l  
TA MDC. . . . . . . . . . . . . . . . . . . . . . . . 1.770E-01 pCi/flt X 5 =  o-eq5 pc : 

Lam A. \:S&I& 



-JUN-1995 08: 57 

UNTER ID**-...*........ 
SITION NUMBER.......... 
MPLE ALPHA COUNT.. 
!@LE 
W L E  
W L E  
W L E  
W L E  
LUME 
W L E  
W L E  
WLE 

. . _ - - -  

BETA COUNT........ 
COUNT TIME........ 

. 
ALPHA BACK GROUND. 
BETA BACK GROUND.. 
BACK GROUND TIME.. 

ALPHA EFF. . . . . . . . . 
BETA EFF ......... 
ALPHA ATTN.. . . . . . . 

P L E  BETA ATTN......... 
?HA TO BETA X TALK.. . . . 
CA TO ALPHA X TALK..... 
STEMATIC ERROR......... 

... ............... 

'HA 
'HA 
'HA 
'HA 
'HA 

SDG : NA 

G955802X 
EO 3882 
S95 4PO 6 8 

HTlOOO 
A3 

376.0 
1537.0 

1000.0 MIN. 
0.1220 
1.1900 

500.0 MIN. 
1.0000 Filter 

0.3345 
0.4267 
0.4233 
0.8709 
0.07117 
0.01000 
0.1000 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

RESULTS ALPHA 

ACTIVITY .................. : 8.4703-01 
TWO SIG COUNT ERROR....... : 1.568E-01 
TPU..... .................. : 2.2833-01 
LLD... .................... : 2.002E-01 
IYIDC.... ................... : 1.721E-01 

RESULTS BETA 

...... ...... ...... ...... 

.e.... 

: 4.0673-01 
: 1.4853-01 
: 1.6853-01 
: 2.3833-01 
: 1.9783-01 

7'6'18 
R300-V1.O 



-JUN-1995 08: 57  

7678 
R300-V1.0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

S D G  : NA 

OUP ID................. : G955802X 
MPLE NAME.............. : EO 3883 
MPLE ID................ : S954P069 

I3NTER ID............... 
SITION NTJMBEX.......... 
MPLE ALPHA COUNT. . . . . . 
MPLE BETA COUNT.. . . . . . . 
MPLE CODNT TIME........ 
MPLE ALPHA BACK GROUND. 
MPLE BETA BACK GROUND.. 
WLE BACK GROUND TIME. . 
LUrYIE................... 
WLE ALPHA Em.. . . . . . . . 
WLE BETA EFF . . . . . . . . . 
-LE ALPHA ATTN........ 
WLE BETA ATTN......... 
?HA TO BETA X TALK..... 
PA TO ALPHA X TALK..... 
STEMATIC E3ROR......... 

: HTlOOO 
: A4 

457 . 0 
2206 .0  

: 1000 .0  M I N .  
0 .0860 
1 . 6 8 2 0  

: 500.0 M I N .  
: 1.0000 F i l t e r  
: 0.3413 
: 0.4559 
: 0.3918 
: 0 .8661  
: 0.07529 
: 0.00997 
: 0.1000 

RESULTS ALPHA ACTIO I IsA* 
?HA ACTIVITY.... . .. .. . . ... . . . : 1.2953+00 p C i / f l t  15 = b147SpG' 

?HA TPU..... .... . . . . . . . . . . . . . . : 
)HA MDC.. .. . . . . . . . . . . . . . . . . . . . : 
?HA TWO S I G  COUNT ERROR ....... : 1.6733-01 * s  z 0 * 8 3 b S p C  

'HA LLD........ .... . ......... . : 1.780E-01 p C i / f l t  As 0,bq gc 
3.040E-01 p C i / f l t  X 5  = r8S2eCi 
1.5453-01 p C i / f l t  A 5  = o ~ ~ ~ ~ s f c :  

RESULTS BETA 

!A ACTIVITY..... . . . . . . . . . . . . . . : 5.8343-01 p C i / f l t  x s  t a m +  
!A TPU...... .................. : 2.021E-01 p C i / f l t  ~ 5 =  I m O c l Q c t  
!A LLD. .. . . . . . . . . . . . . . . . . . . . . . : 2.666E-01 p C i / f l t  A s =  I*333fC.: 
!A ~ C . . . . . . . . . . . . . . . . . . . . . . . .  : 2.2083-01 p C i / f l t  ~ 5 =  \ ~ ~ O ~ ? c c :  

!A TWO SIG COUNT ERROR........ : 1.6673-01 x 5 =  0.833Sfc 



1-JUN-1995 08: 57 
1 6 1 8  
R300-Vl. 0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

. O W  ID................. : G955802X 
MPLE NAME.............. : EO 3884 
MPLE ID................ : S954P06B 

UNTER ID............... : HTlOOO 
SITION NUMBER.......... : B2 
MPLE ALPHA COUNT....... : 361.0 
MPLE BETA COUNT...... .. : 1711 .‘O 
MPLE COUNT TIME........ : 1000.0 MIN. 
MPLE ALPHA BACK GROUND. : 0.0660 
MPLE BETA BACK GROUND.. : 0.9520 
MPLE BACK GROUND TIME.. : 500.0 MIN. 
LU~................... : 1.0000 Filter 
MPLE ALPHA EFF......... : 0.3396 
MPLE BETA EFF ......... : 0.4430 
MPLE ALPHA ATTN........ : 0.3812 
MPLE BETA ATTN......... : 0.8645 
PHA TO BETA X TALK..... : 0.07203 
TA TO ALPHA X TALK..... : 0.00998 
STEMATIC ERROR......... : 0.1000 

A C;TI 0 1x1 

PHA ACTIVITY.......... ...... .. : 1.060E+00 pCi/flt Y- 5 s  5 ’ 3 0 p  

P H A  TPU......... .............. : 2.5793-01 pCi/flt - - I . ~ S S S @  
?FIA LLD. . . . . . . . . . . . . . . . . . . . . . . : 1.611E-01 pCi/flt A 5  = b0ga55e 
?HA MDC.. ..................... : 1.410E-01 pCi/flt AS= 0 ~ 7 0 s ~ ~  

RESULTS ALPHA 

P H A  TWO SIG COUNT ERROR....... : 1.5296-01 h s  z 0 , 7 b 9 ~ &  

RESULTS BETA 

PA ACTIVITY................... : 8.8213-01 pCi/flt 5 %  q0~105?c;  

PA TWO SIG COUNT ERROR........ : 1.3843-01 A5 = o.b9aqG‘ 
CA TPU. ....................... : 2.2153-01 pCi/flt x 5  = r0r075fG 
CA LLD. . . . . . . . . . . . . . . . . . . . . . . . : 2 . 068E-01 pCi/f It ‘A 5 = ‘go3yfa 
PA IVIDC.. ...................... : 1.720E-01 pCi/flt 5 oe%bc@ 



Section 2. Instrument Performance and Calibration Data 
Proportional Counting 

Inventory Checklist 

Instrument ID 

Date and l lme Calibrated. Callbration Check, Analysis Initials 

NIST Traceable Certlflcate(s), and Activlty of Standard(s1 

Attenuation/Absorptlon cUnre(s1 

Instrument EEiciencies 

Alpha/Beta Crosstalk 

Statistical Results Used to Demonstrate Detector Reliabfflty 

Results of Chi-square Tests Used to Evaluate Mflciency Checks 

Background Counts Obtalned for Each Detector 

Background Count Duration 

Statistical Results Used to Demonstrate Background Reliability 

. 

Section 2. Instrument Performance and Calibration Data 
Proportional Counting 

Reviewer Checklist _ -  - 

1 x 
& 
>( 

The Instrument Performance and Callbxation Data Inventoq' Checklist above is complete. 

Specified analytical protocols are followed for parUcular contract requirements. 

Conditions of instrument setup mt noted. 
NCRM noted. and affected instruments not used. 

00041'7 



, -  
L O  a 

:: _ .  

. .  



I 

!.l ,: . . . .  

tt ! 
.. . . . . . . . 



. .  

9 IPLRcf-Na: 2 4 1  Burbank, California 91504 

won- PU-239 

Catalog No.: EAB-239 

Desaipcioa ofsource 

. a - w e t y p e :  

Half fife: (241 1 f 0.003) x 10'4 years 

Some No.: I Q-088 

b. Nobue of active deposit: 
c. Active d ~ / v o l ~ - ~  
&Backing: 
c C o v q  

ataomec DATACHEM LABORATOIUES 
P.0.No.: 7302 
Rcfezm~eDatc July 1 1991 
coatainsd RadioactiviQT 6,080 . 

la PST. 
Qm. 

CAUTION! 

00 NOT WIPE 
ACTIVE AREA 

- 4 5 5  
0.2% ma . OELICATE SURFACE 
100 ccgrpmlcmt gold 

None de&cted 

Mecbod o f c d i b m h  
,The source was assayed using a windowless iatemal gas flow proportional counter. 

Uncubbty o f M u  

a. Systunatic u n d t y  in insvumeat caliwa - i- 1.3% 

c. Random uncertainty in weigFhg(s): - + 0.0% 
b. Randomuaceminty in assay: - + 1.4% 

d. Total * tyatthe9956cOnfideacelevel: - + 2 7 %  

This & i o n  is implicitly traceobla to the N a t i d  Institute of Stpndprds aud Technology. 

I. Nudear data wue taka from Table of Isotopef', S c v d  Edition. edited by V i  S. Shirley. 

NIsTTrsmbility 

NOCCS 

2 pL&%pE& in M NIST - t m - t o e s t r b l i s h d  
tnrc+ability for a number of nuclides, based00 tho btird assay (aodhtet NISTcatificaton) of Standani 
Ref- Materinls. (As in NRC RegulntoryGuiQ4.15) 

. .: 
. .  . .  

. .  
' . - .  .;:. 

. .  . .  . . .  

8 
.I 

i I 1800 No. Keystone Stmet., 

.-. 
- .  



CERTIFICAT% OF CALIBRATIONl I 
STANDARD SOURCE 

1 1 Burbank, California 91504 IPL Ref. No.: 379 - -  75 7 
(818) 843 - 7000 

BETA 
Radionuclide: Sr-90 
Half Life: 28.5 f 0.2 years 

Source No.: P-638 
Catalog No.: EAB490 

Description of Sourre 
a. Capsule type: 
b. Nature of active deposit: 
c. Active diameterlvolume: 
d. Backing: 
e. Cover: 

chlstomer: DATACHEM LABORATORIES 
P.O.No.: 7302 
Refcrwci Date: June 15 1991 12m m. 
contained Radioactivity: 30.200 dpm. 

PL 
Distributed and evaporated metallic salts 

stainless steel 
45 mm CAUTION! 

0.9 mgIw2 alllminid my] 

DELICATE SURFACE 
DO NOT WIPE 
ACTIVE AREA 

Radioimpurities 
None detected 

Method of Calibration 
' The source was prepared from a 

determined by a liquid scintiliatio 

U- ' y o f  Measurement . 
a. Systematic uncertainty in instn 
b. Random uncertainty in assay: - + 05% 
c. Random uncertainty in weighing(s): 
d. Total uncertainty at the 99% confiduuz level: 

- + 0.2% 
- + 2.2% 

NIST Traceability 

Notes 
This calibration is implicitly traceable to the National Institute of Staadards and Technology. 

1. Nuclear. data we= t a b  fiom 'Table of- Isotopes', Seventh Edition, edited by Virginia 's. Shirley. 
2. IPL participates in an NIST nrpacllrcmcnt assurance program to establish and maintain impliat 

traaxbiity for a number of rmclidcs. b a d  on the bIind assay (ad later NIST ccxtifiaation) of 
Standard Reference MoteriPls. (As in NRC Regulatory Guide 4.15) 
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DCL-STD.REP 

Drawer Program Paameters  
High Voltage Amp. Galn Count lime 

Drawer A: 1330 High 600 sec. 

7 6 1 8  

CKSO612A.SLK 

DetAn 
f l P b  
Beta 
Det AR 
upha 
Beta 
Detm 
f l P b  
Beta 
Det AI4 
f l P b  
Beta 

Sample: CKS401A 
' Gross: 7959 

Gross: 8693 

Gross: 9147 
Gross: 9609 

Gross: 795 1 
Gross: 8344 

Gross: 8025 
Gross: 837 1 

Sample: CKS402A 

Sample: CKS-OOBA 

Sample: CKS-004A 

Sample Factoc 1 
Net: 7.96E+02 $17.485875 
Net: 8.06E+02 i17.679556 

Net: 9.15E+02 i18.745438 
Net: 8.75E+02 i18.431018 

Net: 7.95E+02 i17.47703 
Net. 7.77E+02 t17.331055 

Net: 8.ME+M t17.558163 
Net: 7.75E+02 i17.32431 

Sample Factor: 1. 

Sample Factor: 1 

Sample Factor: 1 

Jun 12,1995 14:34:41 
pCi: 1.08E+03 i23.651264 
pC1: 8.19E+02 217.976281 
Jun 12,1995 14:34:41 

pCi: 1.25E+03 i25.553691 
pC1: 8.86E+02 218.659958 
Jun 12,1995 14:3+41 

pC1: 1.07Eh3 i23.534703 
pCi: 8.20E+02 .t18.294919 
Jun  12,1995 14:34:41 

pCi: 1.06E+03 63.173982 
pCi: 7.66E+02 t17.116251 

Page 1 
000424 



7 6 7 8  

L 

DCL-STD. REP 

Drawer Program Parameters CKSO6 12B.SLK 
High Voltage Amp. Gain Count Time 

DramrB 1330 High 600 Sec. 

Detector Parameters 
. Alpha: Window Efficiency Background Crosstalk 

Det B n  74.3-1 00% 33.09% 0.148 7.6540756 
Det 812 77.3-1 00% 33.96% 0.066 7.2033896 
Det 813 78.4100% 31.44% 0.09 9.5462275 
Det 814 77.8-100% 32.95% 0.1 1 8.0 109806 

Beta: Window Efficiency Background Crosstalk 
Det Bll 0 - 74.2% 43.9 1 % 1.516 0.99632984 
Det 812 0 - 77.2% 44.30% 0.95200002 0.99805003 
Det 813 0 - 78.3% 42.62% 1.368 1.0187516 
Det 814 0 - 77.7% 42.8% 1.62 1.0118318 

DataChern Laboratories AlphdBeta Counting Report 

Detm 
A P b  
Beta 
Det BR 
A P b  
Beta 
Det BB 
AlPh  
Beta 
Det 814 
NPh. 
Beta 

Sample: CKSOOlA 
' Gross: 8089 

Gross: 8865 

Gross: 8954 
Gross: 9431 

Gross: 7386 
Gross: 8305 

G r o s  . 7231 
Gross: 7546 

Sample: CKSO02A 

Sample: CKSOO3A 

Sample: CKS404A 

Sample Factor: 1 
Net 8.09E+02 i17.62805 
Net: 8.23E+02 217.849637 

Net: 8.95E+02 218.546626 
Net: 8.78E+02 t18.420567 

Net: 7.39E+M i16.844621 
Net: .7.59E+02 t17.16269 

Net: 7.23E+02 e16.666942 
Net: 6.95E+02 i16.414393 

Sample Factor: 1 

Sample Factor: 1 

Sample Factor: 1 

Jun 12,1995 15:09:31 
pC1: l.lOE+03 i23.997631 
pCi: 8.44E+02 t18.311231 
Jun 12,1995 15:09:31 

pCi: 1.19E+03 i24.600102 
pC1: 8.92E+02 i18.730712 
Jun 12,1995 15:09:31 

pC1: 1.06E+b3 524.133603 
pCI: 8,02E+M i18.137521 
Jun 12,1995 15:09:31 

pCi: 9.88E+M a.785503 
pCI: 7.31 E+M t17.265828 

00042% 
Page 1 
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DCL-STD.REP 

DataChem Laboratories AlphdBeta Counting Report 
Canberra HT-1000 System 

Data File 
CKSO612C.SLK 

Report Date: June 12,1995 03:31 pm 
Drawer Program Parameters 

High Voltage Amp. Gain Count Time 
Drcmerc: 1330 High 600 sec. 

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

Det CI1 67.1-100% 33.45% 0.112 7.95231 06 
Det Cl2 70.2-100% 33.25% 0.062 9.0144672 
Det C13 76.8-100% 32.90% 0.114 8.3989506 
Det C14 72.9-1 00% 32.80% 0.178 8.3991 48 

B e  Window Efficiency Background Crosstalk 
Det CI1 0 - 67.0% 45.02% 1.256 1.0026717 
Det Cl2 0 - 70.1% 44.81% 1.262 0.99805158 
Det Cn 0 - 76.7% 42.73% 1.252 0.99131513 
Det C14 0 - 72.8% 43.56% 1.63 1.0033267 

Det cn 
Alpha 
Beta 
Det CR 
Alpha 
Beta 
Det Ci3 
upha 
Beta 
Det CJ4 
upha 
Beta 

Sample: 
' Gross: 

Gross: 
Sample: 

Gross: 
Gross 

Sample: 
Gross: 
Gro= 

Sample: 
Gross: 
Gross 

CKS-OO 1 A 
8458 
9148 

8801 
9607 

7573 
841 1 

8120 
8455 

CKS402A 

CKS403A 

CKS404A 

Sample Factor: 1 
Net: 8.46E+02 i18.025631 
Net: 8.46E+02 i18.101343 

Net: 8.80E+02 i18.387488 
Net: 8.80E+02 i18.475496 

Net: 7.!3E+02 i17.056531 
Net: 7.76E+02 t17.342085 

Net: 8.12E+02 i17.661802 
Net: 7.76E+02 t17.344337 

Sample Factor: 1 

Sample Factor: 1 

Sample Factor: 1 

Jun 12,1995 15:21:36 
pC1: 1.14E+03 i24.273454 
pCi: 8.47E+02 i18.110867 
J u n  12,1995 15:21:36 

pCI: 1.19E+03 i24.910761 
p a :  8.85E+02 i18.572001 
Jun 12,1995 15:21:36 

pC1: 1.04Ef03 i23.355999 
pCi: 8.18E+02 t18.28328 
Jun 12,1995 15:21:36 

pC1: 1.1 1 E+03 i24.257579 
pC1: 8.02E+02 t17.936857 

Page 1 



7 6 1 8  

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

Det An 65.9-100% 33.30% 0.37599999 7.5802469 
Det ht2 65.4100% 33.04% 0.044 92323008 
Det At3 69.6-10096 33.45% 0.122 7.116519 
Det A14 70.3-1 W% 34.13% 0.086 7.52921 34 

Beta: Window Efficiency Background Crosstalk 
Det An 0 - 65.8% 44.30% 3.312 0.995901 11 
Det AR 0 - 65.3% 44.49% 1.028 0.99997914 
Det At3 0 - 69.5% 42.67910 1.1900001 1.0001959 
Det A14 0 - 70.2% 45.59% 1.682 0.99723953 

DCL-STD.REP 

. 

. 

. 

' 

DataChem Laboratories Alpha/Beta Counting Report 
Canberra HT-1000 System 

Data File 
CKS0613A.SLK 

!t A14 

!& 
Pha 

Sample: CKS401A 
Gross: 8213 
Gross: 8640 

Gross: 8927 
Gross 9472 

Gros. 7738 
Gross: 8455 

Gross: 8132 
Gross: 8307 

: 

Sample: CKS402A 

Sample: CKS403A 

Sample: CKS404A 

Sample Factor. 1 
Net. 8.21E+02 217.7627 
Net. 7.98E+02 t17.602474 

Net: 8.93E+02 t18.518639 
Net. 8.64E+M t18.30704 

Net: 7.74Ei.02 t17.241344 
Net: 7.89Ei.02 t17.469129 

Net: 8.13E+02 t17.674829 
Net: 7.68E+02 t17.244911 

Sample Factor: 1 

Sample Factor: 1 

Sample Factor: 1 

Jun 13,1995 08:42:47 
pCi: 1.1 1 Ec03 d4.025696 
pCI: 8.12€+02 *17.897905 
Jun 13,1995 08:4247 

pCi: 1.22E+03 i25.244519 
pCI: 8.74E+02 t18.53444 
Jun 13,1995 0@:4247 

pCI: 1.04E+03 d23.217327 
pCI: 8.33E+02 i18.440672 
Jun 13,1995 08:42:47 

pCi: 1.07E+03 5223.327963 
pCI: 7.59E+02 217.037805 

Page 1 



DCL-STD. REP 
7 6 7 8  

DataChem Laboratories AlphdBeta Counting Report 
Canberra HT-1 OOO System 

Report Date: June 13,1995 09:49 am Data File 
I 2 

I Drawer Program Parameters 
High Voltage Amp. Gain Count Time I 

D r a w  B 1330 High 600 Sec. I 
I Detector Parameters 

Alpha: Window Efficiency Background Crosstalk 
Det E n  74.3-100% 
Det 812 77.3-100% 
Det BB 78.4-100% 
Det 814 77.8-100% 

33.09% 
33.96% 
31.44% 
32.95% 

0.148 7.6540756 
0.066 7.2033896 
0.09 9.5462275 
0.1 1 8.01 09806 

Beta: Window Effidency Background Crosstalk 
Det Bll 0 * 74.2% 43.9 1 Yo 1.516 0.99632984 
Det BE2 0 -, 77.2% 44.30% 0.95200002 0.99805003 
D e t m  0 - 78.3% 42.62% 1.368 1.0187516 
Det 814 0 - 77.746 42.8210 1.62 1.01 18318 

Det Bn 
Alpha 
Beta 
Det 012 

Beta 
Det 813 

Alpha 
Beta 
Det W4 
Alpha 
Beta 

Sample: CKS-001A 
Gross: 8448 
Gross: 8781 

Gross: 8766 
Gross 9186 

Gross: 7240 
Gross: 8350 

GrO?rs 7273 
G M  7447 

Sample: CKS-002A 

Sample: CKS-003A 

Sample: CKS-004A 

Sample Factor: 1 
Net 8.45E+02 i18.014981 
Net: 8.12E+02 i17.731548 

Net 8.77E+02 t18.350889 
Net 8.55E+02 t18.176582 

Net 7.24E+02 tl6.677305 
Net: 7.65E+02 i17.227041 

Net: 7.27E+02 t16.715274 
Net 6.85E+02 i16.294483 

Sample Factor: 1 

Sample Factor: 1 

Sample Factor: 1 

CKSW 13B.SLK 

Jun 13,1995 09:39:00 
pC1: 1.15E+03 i24.524372 
pC1: 8.33E+02 i18.190088 
Jun 13,1995 0939:OO 

pCi: 1.16E+03 i24.340478 
pC1: 8.69E+02 i18.482619 
Jun 13,1995 0939:OO 

pCI: 1.04E+53 123.893887 
pC1: 8.08E+02 i18.205527 
Jun 13,1995 0939:OO 

pC1: 9.94E+02 i22.851578 
pCi: 7.20E+02 t17.139699 

Page 1 



U RADIOCHEMISTRY LABORATORY 

RADIOACTIVE MATERIAL INVENTORY 
INTERMEDIATE STANDARD LOG 

. 7 6 1 8  

Date I Amount Activity (pC i )  Running Total (pCi) I.D. 
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I 
‘I 
1 

; 
2 . 

h . ----. .......... .....- ............... .2. 6 - - i 000430 .’: ... 

- .  

. . .  
A. g-0  -./ .*( .. .... $;. ’._... ;..: 

. . . . . . . . . . . . .  Vendor I.D.: 2 
. . . .  

. *  
. .  . .  

Date Received: . f&K 9 n  RCL I.D.: * 2 Z 4  - - 0 0 / - + 2  2r/i+/ 
. . .  . . . . . . .  . . .  . . . .  . .  

. .  . . . .  . . .  
. .  

Usage: 



7 6 7 8  
I S. Endronmrntc 

\ 

. -  Rotretion Agoncy 
Environmrntrl Monitoring System8 labratoy-br Vega8 

Nuclarr Radirtlon A88088mOnt blvirlon 
. 

# .  

Calibration Certificate 

December 13, 1990 1 

.- 

Activity of drughrw radioc\utlida I 

I- *- - .  
X. 5,O 

b 
b 

liquid scintillation wting. 



Random Enon 
Th. precision of this standard was Such thut tha crWi nluo of tho radioactive - 
conchnunion of the principal activity had r standard mot (un) not greater then +, 0 13 % 

99.796 confina limits aro giwn by t(sm1 wtwo t b okainod from the studem t factor 
n .  

for tho dogroe of frcndom (n-1)). 

i 
! 

~ l u t m i ~ m - 2 3 9  and impurities - assme3 to decay 100 percent 
by alpha enission. 

Chemical 
Compasition 
of solution 

clnier comm pof gram of dution: 

4M - Nitric acid 
pI.wrvative: .. . 

~~ 

Romlriu -238 0.033% of the total activity 
- Pu-240 4.6x10-5%'-- of the total activity 

q: -241 1.5x10-3% of the total 
-242 8.8x10-6% of the total actihe -4s:::. . -  ...... . : 

. .  -244 6. 2X10'9% of the total activity 

Datr C o r t i i i e  Prepared 

Approval Signature 

Rmriwd 1/84 000432 
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RADIOCHEMISTRY LABORATORY 7 6 7 8 
RADIOACTIVE MATERIAL. 
INVENTORY SOURCE LOG . CAUTION ' 

I sot o pes/ Fo r m Activity (pCi) I Mass I Date I 

Usage: 

8 0 0 434 



U.S. Environmental Protection Agency 
Environmental Monitoring Syrtemr Cabotatory-Lst veqar 

Nuclear Radiation Assessment Division 

Calibration Cenificatd 

Oescription 
m m 9 0  h*wg.l .rdiwda I -"...[ 28.6 years I 

- 

Measurement Activity of principal radionuclide 

Aaiviry of daughrer radiocruclide 

The activity of the primary solution was rrredsuTed 

by four pi efficiency tracing. 

The activity of 
scintillation counting. 

dilution was nvzsurd by liquid 



7 6 7 8  

Purity 

OrcW Schemer , Thir rundrrdiurion b bud on t h  fdlowing usumQiion8 of the principle nuclido. iu 
daughter nuclW and lmpurhirr (no r l k w a w  fa .(roc In thasa wumptionr o( ¶ha 
auumption of quoled hdf-life h rn  b w t  indudod in tho atrtomem d rccurrq rbovo). 

Strontiun-90 decays 100 percent by beta emission to yttrium-90. 
Yttrium-90 decays also by beta emission. 

' 

Chemical 
Composition 

ani* armem p.r gram o f  eolution: 

of Solution 100 microgrmns stmntium 

100 micrograms yttrium 
Prasmrttve: 

Other campononu: 

0.m - 
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APPENDIX c 

CALCULATIONS 
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NOMENCLATURE 

4 = Area of sampling node,  ft2 

A, = Cross-sectional area of stack at sampling site, ft? 

B, = Proportion water vapor in stack gas by volume 

CO = Percent carbon monoxide in stack gas by volume,dry basis, % 

CO, = Percent carbon dioxide in stack gas by volume, dry basis, % 

C, = Pitot tube coefficient 

C, = Concentration of filterable particulate in stack gas, gr/dscf 

= Concentration of filterable particulate in stack gas, Ib/dscf 

Ca = Concentration of alpha particles in stack gas, pci/dscf 

C, = Concentration of beta particles in stack gas, pci/dscf 

C,, = Concentration of condensible particulate in stack gas, gr/dscf 

CEz = Concentration of condensible particulate in stack gas, Ib/dscf 

Cul = Concentration of uranium in stack gas, mg/m3 

Cu2 = Concentration of uranium in stack gas, Ib/dscf 

dia = Diameter of stack, Inches 

ER = Filterable particulate emission rate, Ib/hr 

ER, = Gross alpha emission rate, pci/hr 

ER, = Gross beta emission rate, pci/hr 

ER, = Condensible particulate emission rate, I b b  

ER, = Total uranium emission rate, Ib/hr 

AH = Average pressure drop across orifice 

%I = Percent isokinetic sampling rate, % 
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Md = Molecular weight of stack gas, dry conditions, lb/lb-mole 

M, = Molecular weight of stack gas, stack conditions, lb/lb-mole 

Mn = Filterable particulate catch, mg 

Mn, = Gross alpha catch, pci 

Mn, = Gross beta catch, pci 

Mn, = Condensible particulate catch, mg 

Mnu = Total Uranium catch, pg 

N, = Percent nitrogen in stack gas by volume, dry basis, % 

0, = Percent oxygen in stack gas by volume, dry basis, % 

Ap = Average velocity head of stack gas, inches H20 

JAp = Average square root of velocity head pressure, inches H20 

P, = Barometric pressure, inches Hg 

P, = Static pressure of stack gas, inches H,O 

P, = Absolute stack gas pressure, inches Hg 

Q, = Volumetric stack gas flow rate, stack conditions, acfm 

Qsd = Volumetric stack gas flow rate, dry standard conditions, dscfm 

e = Elapsed time of test, minutes 

T, = Average dry gas meter temperature, O F  

T, = Average stack gas temperature, O F  

V,, = Mass of water collected, g 

V, = Volume of gas measured by dry gas meter, ff' 

Vmc = Volume of dry gas meter corrected for leak rate, @ 

Vmtd = Volume of dry gas meter corrected to standard conditions, fi 
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V,, = Volume of water collected, standard conditions, f? 7 6 1 8  

Vs = Stack gas velocity, f p s  

y = dry gas meter calibration factor, dimensionless 

Note: Standard conditions = 68°F and 29.92 inches Hg. 
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EXAMPLE CALCULATION RUN # LD-1 

1. Volume Metered, Standard Conditions (68"F, 29.92 In Hg) 

(AH) 

(T, + 4 w  
(pd +(13.6) v- = (17.647) x(VJ x(y) x 

(1.35) (29.40) + - 
(84.0 +460) 

vNtd =(17.647)x(184.732)x(0.999)x (13'6) = 176.565 

2. Volume Water Vapor Collected Standard Conditions 

V- = (0.04707) x (VJ 
Vd = (0.04707) x (94.5) = 4.448 

3. Percent Moisture By Volume 

= 0.0246 ( V d )  (4.448) 
Bw = ( v d  + (V-J Bw = (4.448) + (176.565) 

4. Molecular Weight of Stack Gas, Dry Conditions 

Md = (0.44xCO2) + (0.32~0,) + (0.28x(N2 + CO)) 
Md=(0.44x0.0) + (0.32x21.0) + (0.28x79.0)=28.84 

5. Molecular Weight of Stack Gas, Stack Conditions 

Ms = [M,x( 1 - B,J] + (1 8 xB,J 
Ms=[28.84x(1 -0.0246)] + ( 1 8 x O . O  =28.57 

6. Static Pressure, inches H,O 
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7. Stack Gas Velocity, f p s  

, 
(132.4 +460) =35.05 

(29.39)x(28.57) 
V' = (85.49)~(0.84)~(0.581)~ 

8. Stack Gas Flow Rate, acfm 

Qu = ( ~ O ) X ( V > X ( S . ~ ~ ~ E - O ~ ) X ( D ~ ~ ) ~  
Qu = (60)~(35.05)~(5.454E-03)~(23)~ = 6,067.5 

9. Stack Gas Flow Rate, dscf 

Q,=(17.647)~(Q,)~(l -B,Jx (9 
(T, + 460) 

Qd = (17.647) ~(6,067.5) X( 1 - 0.0246)~ (29.39) = 5,18 1.4 
(132.4 + 460) 

10. Isonkinetic Variation, % 

' ( ~ , + 4 6 ( - b O V ~  
(QX(V;)X(AJ X(Q - 

%I=O.Wx 

%I=O.O944x =98.55 (132.4 + 460) x( 176.565) 
(29.39) ~(35.05) ~(3.33E-04)~(300)~(1-0.0246) 

11. Filterable Particulate Concentration, grldscf 
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12. Filterable Particulate Concentration, lb,dscf 

Cz = (1.429E-04)x(C1) 
Cz = (1.429E-04)~(5.76E-04) =8.23E-O8 

13. Filterable Particulate Emission Rate, lb/hr 

m= (C,>X<O&X(60) 
ER = (8.23B-08) x(5,18 1.4)~(60) ~0.026 

14. Condensible Particulate Concentration, grldscf 

(O.O154)x(Mn) c, = 
( V d  

15. Condensible Particulate Concentration, lb,dscf 

Cz = (1.429B-04) x(Cl) 
Cz = (1.429B-04) ~(0.00E-00) =O.OOE-OO 

7 6 7 8  

16. Condensible Particulate Emission Rate, l b b  

ER = (C,)X(Q&X(60) 
ER = (0.00E-00)x(5,181.4)x(60)=0.00 

17. Total Uranium Concentration, ms/m3 

(Mnd 
“1 = ( V ’ ,  x (28.3 16) 

= ND (NO) 
= (176.565) x (28.3 16) 
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18. Total Uranium Concentration, Ib/dscf 

Wn,) 

- (ND) 
cva = (V>x(l.OE+06) x(453.59) 

= ND 
“2 - (176.565) x (1.OE+O6) x (453.59) 

19. Total Uranium Emission Rate, Ib/hr 

ERu = (C,)X(Q,&X(~O) 
ERu=(ZVD)x(5,181.4)x(60) =ND 

20. Gross Alpha Concentration, pcvdscf 

21. Gross Alpha Emission Rate, pci/hr 

ER, = (CJx(Q~x(60)  
ER, = (3.68E-02)~(5,181.4)~(60) = 11,444.8 

22. Gross Beta Concentration, pcildscf 

23. Gross Beta Emission Rate, pci/hr 

ER9 = (Cp>x<Qdx(W 
ER, = (1.64E-02) x(5,18 1.4)x(6O) = 5,106.1 
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S T A T  I5 PRESSURE! "t-120 j : 
B A R O M E T R I C (  "HG ) : 

SAMPLE T I M E (  m i n ) :  
ACTIJFiL METER VOLUPlE : 

Sa. RCiGT / \ P i :  
FiVG O R I F I C E  / \H:  

AtJG METER TEMP OF: 
C p  P I T O T  : 

N O Z Z L E  D I A  .C i n c h e s ) :  
METER GAMPIA: 

L E A K  R A T E (  I F ) 0 . 0 2 ) :  
C I k C  STACK? l = Y  ,O=N: 
D I A  OR DIP1 ( i n c h e s ) :  

?; 02 : 
% CO2 : 

V O L  CONDENSATE( m l  ) :  
Gross A l p h a  ( P c i )  

A ' I G  STACY, TEMP O F :  

Gross A l p h a  S t d  Dev ( p c i  

Gross B e t a  ( p c i )  
Gross B e t a  s t d  dev ( p c i )  

-0.15 " HG 
29.40 

300.00 vm( c o r r  ) 
1 8 4  -732 DSCF 

0.581 
1.35 

132.4 O R  

84 .O 
c) -$,! 

0 -247  
0.999 

A n (  f t A 2  ) 

1 A s (  f t A 2  ) 
23 -00  
21.00 DRY MOLE WT 
0.00 ST MOLE WT 

94.50 % H20 
6.50 
0.84 N E T  W T ( m y )  

2.90 
0 -83 

29 -39  

184.732 
176 -565 

592.4 

3.33E-04 

2.8'3 

28 - 8 4  
28.57 

2 -46 

7 - 3 4  

Gas V e l o c i t y  ( V s ) :  35.05 FT/SEC 

Stack G a s  F l o w  ( a s ) :  

S t a c k  Gas T e m p  : 
M o i s t u r e  (H20) :  

I s o k i n e t i c  : 

6067.5 ACFM 
5181.4 DSCFM 

132 Deg F 
2 -46 % 

98.55 % 

k l p h a  P a r t i c l e  Summary  

A lpha  C o n c e n t r a t i o n  ( c s )  
Alpha.  Stcl Dev c o n c e n t r a t  

A l p h a  s t d  Dev E m i s s i o n  R 
A l p h a  E m i s s i o n  R a t e :  

3.68E-02 p c i / D S C F  
4.76E-03 p c i / D S C F  

11444.8 p c i / h r  
1479 .O p c i / h r  

I B e t a  P a r t i c l e  Summary 

R e t a  C o n c e n t r a t i o n  ( C s ) :  
B e t a  Std D e w  concent ra t i  

B e t a  Std Dev E m i s s i o n  Ra 
Beta E m i s s i o n  Rate :  

COMMENTS: 

1.64E-02 pci /DSCF 
4.70E-03 p c i / D S C F  

5106.1 p c i / h r  
1461.4 p c i / h r  
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S T A T I C  PRESSURE(  "HZO ) : 
B A R O M E T R I C (  "HG ) :  

SAPlPLE T I M E (  m i  n ) : 
ACTUAL METER VOLUME : 

SQ. ROOT / \P :  

k V ( 3  STACK TEMP OF: 
A:/G METER TEMP O F :  

C p  P I T O T  : 
Nc)ZZLE L ) J A  .( i nc ;h (?s ) :  

mi Er? C i w i t w  : 
LEAK RATE(  IF>O.O2): 

CIRC S T A C K ?  l = Y  , O = N :  
D I G  OR D I M  ( i n c h e s ) :  

% 02  : 
% C O 2  : 

V G L  CONOENSkTE(  m l  ) :  
F I L T E R  G A I N (  mg ) :  

R I N S E  GkI1\1(mg):  
A N A L Y T E  #1 : 
HOLE CJEIGHT: 

pg/sariip le : 
PPM : 

A'/G O R I F I C E  /"\H: 

-0 -15 
29 -40 
300 -00 
184.732 

0.581 
1 .35 

132.4 
84 .O 
0.84 

0.247 
0.999 

1 
23 .OO 
21 .oo 
0 .oo 
94 -50 
-0 -60 

7.20  
U r a n i urn 

238 .O 
ND 

" HG 

vm( coj-1- ) 
D S C F  

O R  

A n (  f t A 2  ) 

A s (  f t A 2  ) 

DRY MOLE WT 
ST M O L E  WT 

% H20 

N E T  WT( m g )  

2 9 . 3 9  

184.732 
176.565 

592.4 

3 .33E-04 

2.89 

28.84 
28 .57  

2 - 4 6  

6.60 

G a s  . V e l o c i % y  ( V s  ): 35 -05 F T / S E C  

S t a c k  Gas Flat;: (a*::>: 

Stack  G a s  T e m p  : 
M o i s t u r e  ( H 2 0  ): 

I s o k i n e t i c  : 

6067.5 A C F  M 
5181.4 D S C F M  

132 Deg F 
2.46 % 

98.55 % 

F I L T E R A B L E  P A R T I C U L A T E  SUMMARY 

C o n c e n t r a t i o n  ( C s ) :  5.76E-04 G r / D S C F  
8.23E-08 l b / D S C F  

E m i s s i o n  R a t e  ( E r ) :  0.026 l b / h r  

EMISSION D A T A  FOR Uranium 

C o n c e n t r a t i o n  (Cs): O.OOE+OO l b / D S C F  
0 P P M  

E r n i s s i o n  R a t e  ( E r  ): 0.00E+00 lb /h r  

COMPlEEITS : 
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5RPlF'LE LOCAT 1Ot.4 : Laund1.r Dryer Hepa F i l t e r  E x h a u s t -  

R u n  11 : LD-1 C o n d e n s a b l e  P a r t i c u l a t e  
DATE/T I I . lE :  5 / 9 / 9 5  0927-1435 

5 T A T I C  PRESSURE( " H L O  ) :  
B A R U M E T R I C (  " H G  ) :  

%PIPLE TIME( m i  n ): 
A C T U A L  METER VOLUt lE  : 

3 2 .  RCiOT / \P:  

A V G  STkCk TEMP "F: 
k?;G METER TEMP OF: 

C p  P I T O T  : 
NOZZLE D I A  .( inches) :  

METER GAMt-1A : 
L E A K  RATE( IF)O.O2): 

C I R C  S T A C K ?  l = Y  ,O=N: 
GIG OR D I M  ( i n c h e s ) :  

7; 02 : 
% co2 : 

F I L T E R  ( i A I t 4 ( 1 1 1 g ) :  

AVG O R I F I C E  /'\HZ 

VOL CONDEN: I ,T'( 11'1 ) 

R I N S E  GkII.J( mg): 
AI.JAL'ITE #l : 
MOLE WEIGHT:  

y g / s a m p l e  : 
PPM : 

-0.15 "HG 
29.40 

300.00 vm( co r r  ) 
184 -732 D S C F  
0 -581 
1.35 

132.4 OR 
84.0 . 
0.84 

0.247 An(  f t-2 ) 
0.999 

1 A s (  f t A 2  ) 
23 .OO 
21.00 DRY MOLE WT 

0.00 S T  MOLE WT 
94 -50 % H20 

0.00 N E T  WT(mg) 

29.39 

184 - 7 3 2  
176.565 

592.4 

3.33E-04 

2.89 

28.84 
28.57 
2 -46 

0 .oo 

Gas V e l o c i % y  ( V s ) :  35.05 FT/SEC 

S t a c k  G a s  F10i.i ( a s ) :  6067.5 ACFM 
5181.4 D S C F M  

S t a c k  Gas Temp : 132 Deg F 
b l o i s t u i - e  ( H 2 0 ) :  2 .46  % 

I s o k i n e t i c  : 98.55 % 

FILTERABLE PARTICULATE s u r i r i A w  

C o n c e n t r a t i o n  (Cs): O.OOE+OO G r / D S C F  
O.OOE+OO l b / D S C F  

E m i s s i o n  R a t e  ( E r  ): 0 .ooo l b / h r  

E M I S S I O N  D A T A  FOR 

C o n c e n t r a t i o n  ( C s ) :  

Em iss ion  - R a t e  ( E r  ): 

COMIIENTS : 

0 

N A  l b / D S C F  
NA P P M  

NA l b / h r  
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APPENDIX D 

QUALITY ASSURANCE PROCEDURES AND RESULTS 
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QUALITY ASSURANCE PROCEDURES AND RESULTS 

The sampling equipment used in this test series has been calibrated in accordance with 
procedures outlined in the USEPA Reference Methods for stationary source sampling and 
also in the Quality Assurance Handbook for Air Pollution Measurement Systems. All 
pertinent calibration data for the equipment used in this test series are included in this 
appendix. The following calibration procedures are employed. 

a. 

b. 

C. 

d. 

e. 

f. 

Probe-tips (Nozzles) 
Probe-tips are inspected before use to detect damage or irregularities. If the nozzle 
shows signs of damage, it is repaired and measured before use. The nozzle diameter 
is determined in the field by measuring three diameters with a precision micrometer. 
The average of the three measurements is the nozzle diameter. 

Pitot Tubes 
The S-type pitot tubes are built to the design specifications cited in Reference 
Method 2 and are caliirated annually in a wind tunnel. Standard pitot tubes are 
supplied from the manufacturer with a coefficient of 0.99. The pitot tubes, 
connecting lines, and manometers are leak-checked in the field before and after each 
test run. 

Thermocouples 
Thermocouples are cahibrated upon receipt and annually thereafter. The 
thermocouples are calibrated at 32"F, ambient temperature, 212"F, and approximately 
450°F. 

9 

Mte Analners 
The fyrite analyzers are leak-checked on-site and the reagents are replenished as 
needed. 

Method 5 Control Consoles 
The dry gas meter and the orifice in the Method 5 control consoles are caliirated at 
six (6) points from 0 to 4 inches of mercury. The dry gas meter coefficient (y-factor) 
and the orifice constant (Delta €3) are established from this calibration. The dry gas 
meter is caliirated after each test series to confirm the y-factors is used in all sample 
volume calculations. Hayden Environmental participates in the USEPA Method 5 
Dry Gas Meter Inter-Laboratory Performance Audit. 

Barometers 
The aneroid field barometers are calibrated with a stationary mercury column 
barometer prior to each use. The reference barometer is permanently mounted in 
the Hayden Environmental Laboratory. 
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.- DGh.I/ORIRCE CALIBRAnON 

BAROMETRIC bESSITRE 24 - in. Hg 

f l -3  
METZR BOX $0. 
REFERENCE hl€ER NO. 1 3 3 qb 33- 
REFERENCE Y 1.019 



hetar  Box 5 

Fiefsrence ti?e',er # 
Y Reference 
Bar omerr i c  ?ressur e 
Or i f ice  Sezzing A H ( " H20j 
T o t a l  Gas V o i u m e  R e f e r e n c e  
Aver age Terser a t u r  s Reference 
T o t a l  Gar V c l u m e  D r y  Gas Meter 

KJate 
PI - 3 w-3 PI-2 
4 / 1 9 / 9 5 
1334437 1334657 1334637 
1.018 1.019 1.L718 
23.2 1 7 . 2  L f  . L  

0.5 1 'i .5 
G.814 5 .429  6 - 4 4  

4 5 . 5  63 .S 69 
5 5 . 5 6 2  5.504 

4 / 1 5 / 5 5 4 / 1 3 ,*'9 5 

- P  -.- 0 

Avsrage TemFerature Dry Gas Meter 4 7 . 3  65 75 

Vacumn 5 " 
T i m e  ( m i n j  12 - 4  10 l G  

5 CI 

Meter Eox Y 
Meter aox 3Q 

Meter Box # 
Date 
Reference Meter # 
Y Reference 
Barometr ic  Pressure 
O r i f i c e  S e t t i n g  A H ('I H20) 
T o t a l  Gas Volume Reference 
Average Temperature Reference 
T o t a l  Gas Volume Dry Gas Meter 

0.9823 
1.886 

N-3 
4/19/95 
1334637 
1.018 
29.2 
- 2  
7.612 

65 
7.765 

0 -9376 
1.923 

N-3 
4/19/95 
1334637 

29.2 
3 

9.339 
65 

9.453 

1 . m a  

0 -5312 
2 -0.54 

N-3 
34808 

1334637 
1.018 
29.2 

4 
10 -643 

65 
10.915 

Average Temperature Dry Gas Meter 73  73.75 7 3 . 5  
Time ( m i n )  10 10 10 
Vacumn 5 5 5 

Average y 
Average d e l t a  H 

0 -99876 
1.95167 



I\r\ 
\ z 
.. 
0 
X 

ai 

- 
. .  

..  . 

7 
X 

21g 
I 

h' 

1 6 7 8  



THERMOCOUPLE CALIBRATION 

Reference Test 

Source 
Thermometer 
Temperature 

OF 

Thermocouple Temperature Thermocouple 
Temperature Difference SimuIator 

"F ' OF Dirplay Sening 

I 
1 

1 
I 

3U" I 
I 
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TEERMOCOUPLE CALIBRATION 

7 

I 

i h i d  w 61" ("  %" I (00' 

l o  i 0- i L C  D& H,o 35O L L O  

I 

I 

r I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

! 

CALIBMTED BY: 91, 




