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Compound 

Total Particulate 

Executive Summary 

Emission Rate 
(1bh-u)” 

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 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 10, 1995. The results of the tests are 
summarized below: 

Total Uranium 

Summary of East Oliver Filter Nash Vacuum Pump Emissions 

~ 

4.48E-04 

Compound 

Gross Alpha 

Emission Rate 
(PCi/hrIb 

570 with 
106 std. dev. 

Gross Beta 271 with 
100 std. dev. 

a pounds per hour 
picocuries per hour 
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1.0 Introduction 

Hayden Environmental Group, Inc. was retained by Femald 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 performe"d 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. 
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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 

43 

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 "E' thermocouple and 
Omega digital temperature readout. 

Dry 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 analyzers which directly measure concentrations of 0, and 
co,. 
Moisture CUSEPA 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 SC, 
"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. 



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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Figure 4.'1 Particulate Sampling Train 



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 (fps). 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 (lbhr). 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 Ibhr. The average 
total particulate emission rate was 5.00E-03 Ib/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 milligrams per cubic 
meter (mg/m’) 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 
pci/dscf. The gross alpha emission rate averaged 570 picocumes per hour (pci/hr) with a 
standard deviation of 106 pcfir. 

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 
pci/dscf 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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Run 
No. 

Date 

Time 

5/10/95 
0924-1433 

EO- 1 

Velocity Air Flow Temp. Moisture Oxygen Carbon 
Dioxide 

(fps)l (acfmlb (dscfm)" (%) (%) (%) 

12.8 418 35 1 124 5.0' 21.0 0.0 

FERMCO 

Table 5.1 Summary of East Oliver Filter Nash Vacuum Pump Exhaust Stack Gas Conditions 

feet per second 
. actual cubic feet per minute 

dry standard cubic feet per minute 
degrees Fahrenheit 

e The moisture was estimated to be 5.0%. An explanation is provided in Section 6.0 '"Discussion and Interpretation." 



Run 
No. 

Date 

EO- 1 

Filterable Particulate Condensible Particulate 

FERMCO 

Table 5.2 Summary of East Oliver Filter Nash Vacuum Pump Exhaust Particulate Emissions 

~~ 

Concentration Emission Concentration lTl Rate 1 , I (gr/dscf)" ( Ib/dscfJb (Ibh)" (gr/dscf)" (Ib/dscfJb (IbhrIc Time 

5/10/95 I 7.87E-04 I 1.12E-07 I 2.37E-03 I 8.72E-04 I 1.25E-07 1 2.63E-03 
0924-1433 

Total 
Particulate 
Emission 

Rate 

(Ibhr)" 

5.00E-03 

a grains per dry standard cubic foot 
pounds per dry standard cubic foot 
pounds per hour 

b 



FERMCO 

11 

Run Date Concentration Emission 
No. Rate 

\o Time (mg/m3)1 ( Ib/dscqb (Ibhr)" 

EO-1 5110195 3.40E-01 2.12E-08 4.48E-04 
0924-1433 

Table 5.3 Summary of East Oliver Filter Nash Vacuum Pump Exhaust Total Uranium Emissions 

a milligrams per cubic meter 
pounds per dry standard cubic foot 
pounds per hour 



P 
0 

Time 

FERMCO 

Table 5.4 Summary of East Oliver Filter Nash Vacuum Pump Exhaust Gross Alpha Emissions 

Measured Standard 
Concentration Deviation 

(pci/dscf)" (pci/dscf)' 

Run 
No. 

EO- 1 

Date I Concentration I Emission Rate 

5/10/95 I 1.29E-02 I 5.02E-03 
0924-1433 

a picocuries per dry standard cubic foot 
picocuries per hour 

Concentration Measured 
Range Emission 1 Rate 

(pci/dscf)" ( pci/hr)b 

7.88E-03 to 
1.79E-02 

~ ~~~~ 

Standard Emission 
Deviation 

(pcilhr)b 
Range 

106 464 to I 676 



r 

4.76E-03 

Run 
No. 

8.14E-03 to 27 1 
1.77E-02 

EO- 1 

FERMCO 

Table 5.5 Summary of East Oliver Filter Nash Vacuum Pump Exhaust Gross Beta Emissions 

Date 

Time 

5/10/95 
0924-1433 

Concentration 
~~ I Emission Rate 

Measured 
Concentration 

(pci/dscf)' 

1.29E-02 

a picocuries per dry standard cubic foot 
picocuries per hour 

Standard Emission 
Deviation 

171 to 
371 

. .- 
- 



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 to 
calculate the air flows and emission rates. 

The silica gel impinger was broken sometime between the end of the sample run 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. 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. 

12 
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APPENDIX A 

FIELD DATA 



METHOD 1 TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

INSIDE OF FAR WALL TO OUTSIDE OF NIPPLE: - /7 " 

INSIDE OF NEAR WALL TO OUTSIDE OF NIPPLE: -3 '  

STACK I.D.: / o  " 

NEAREST UPSTREAM DISTURBANCE: 37 !I (3. 7 63/41 

NEAREST DOWNSTREAM DISTURBANCE: 2/ 4 9 (6 - f/ ,014 1 



EMISSION TESTING FIELD DATA 

Client: FFA M T ~  Run #: Date: -o[flhjk Page > of 1 

1. 



-4- 
b 
I 

I 1  I ' I 



. .  
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I 
i SAMPLE RECOVERY DATA 

Filter So: 6(% ),\? Glassware Set No: Sample Box No: 5- 

IMPJYGER DATA 

Gravimetric: / Vclumetric: 

Net 
0 

RECOVERED SAMPLE 

Description of Particulate on Filter: h / ~ / f c ,  w O A ?  VIJqdp I 
Color of Silica Gel: ? O K  nu@ 

Recovered By: f l l  



. .  - 1 1 9 4  
SAMPLE RECOVERY DATA 

Filter So: 6% ),\\ Glassware Set No: Sample Box No: 5- 

&PINGER DATA 

Gravimetric: / Volumetric: 

RECOVERED SAMPLE 

Description of Particulate on Filter: 

Color of Silica Gel: 30% BW@ 

h/ru/fl0 two&& V / J ~ g d ( r  

Recovered By: 6/ 



APPENDIX B 

LABORATORY DATA 



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

CHEM 
L A I O  R A T O  R I C I  

A sonEmsoi COYPANV 

Case' Nanative 

Client: Hayden Environmental Group, Inc. 
Account: 3025 
Matrix: Water/Acetone 

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

Method Summary: 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 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 Calcul.@on: The final results are calculated in mg/L. Example for sample EO 3872: 

( 8 1 .67 9 8 9- 81.6 6 2 9 9) x ( 10 0 Omg/g) = . mg/L ( 0 .154 L )  



- - 
COVER FORM (TYPE I )  

SINGLE METHOD ANALYSES 

SUMMARY INFORMATION 

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

A sorenson company 

Form RLIMS63M-V1.O 

Page 1 
06159521345631 

G954P022 

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 
EO-1 
EO-1 
LO-1 
LO-1 
PLD BLK 
FLD BLK 

Lab sample ID 

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

Date Reported... ..: 
Date Printed ...... :15-JUu-95 21:34 
DcL Client  coup..: ~95-0498-BE 

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

Analysis Hethod...:EPA 5 

960 West LeVoy Drive / Salt Lake City, 84123-2547 / (801)  266-770 
00 9Lf)z;:G 



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

FORM H (TYPE 1) 
SINGLE METHOD ANALYSES Form RLIHS63H-V1.O 

06159501245655 
Page 2 

SAMPLE GROUP COMMENTS 
A Sorenson Company 

Date Printed......: 15-JUE-95 O l r 2 Q  
DCL Client Group..: 895-0498-BB 

lent Name..........: nayden Environmental Group, InC. 
Release Number....: Not Provided 

nera 1 Information 

The DCL QC Database maintains all numerical figures which are input from the pertinent data 
Urce. These data have not been rounded to significant figures nor have they been moisture corrected. 
ports generated from the system, however, list data which have been rounded to the number of 
gnificant figures requested by the client or deemed appropriate for the method. This may create 
nor discrepancies between data which appear on the QC Summary Forms (Forms B-G) and those that would 
calculated from rounded analytical results. Additionally, i f  a moisture correction is performed, 
eferences will 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 
dicate the "Report Basis- as well as the moisture value used for making the correction. 

> 

.bo1 Definitions 

AD - Not Detected above the MDL or IDL (LLD or MDC € o r  radiochemistry). 
B - For organic analysis the qualifier indicates that this analyte was found in the method blank. 

J - The qualifier indicates that the value i s  between the MDL and the PQL. It is also 
POK inorganic analysis the qualifier signifies the value is between the IDL and PQL. 

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

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



DATA 

I Date 
Analyte An a 1 y z ed MDL Result Flag 
Particulates 125-MAY-95 0O:OO 10 ND 

FORM A (TYPE 1) 
SINGLE METHOD ANALYSES 

Dilution CRDL 
10 

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

A sorenson company 

S A M P L E  ANALYSIS D A T A  S H E E T  

Client Name.. . . . . . . . .: nayden 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-BE 

Form RLIHS63A-V1.O 
06159501245655 

Page 3 

Date Printed ...... : 15-Jum-95 01:24 
Client sample aame:BL-5?150-1 
DCL sample Name...: EL-57150-1 

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

O A s  Received O D r i e d  

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

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

Analytical Results 

OQ 3QZ.B 
960 West LeVoy Drive / Salt Lake City, Utah'84123-2547 / (801) 266-7700 

FAX (801) 268-9992 



DATA 

ilyte 
't icula tes 

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

Date 
Analyzed MDL Result Flag Dilution CRDL 

25-MAY-95 0O:OO I 10 730 10 

SAMPLE ANALYSIS D A T A  S H E E T  

ient Name .......... :Hayden Environmental Group, Inc. 
Lent R e f  Number.. . . : Not Provided 
npling site........: Not Applicable 
Lease Number......;: Not Provided 

:e Received........: Not Applicable 
4 Client  roup ..... : ~ 9 5 - O 4 9 8 - ~ E  
, Preparation GKOUP: Not Applicable 
:e Prepared... ..... : Not Applicable 
,paration Method...: Not Applicable 
iquot Weight/volume: 100 mL 
: Weight/volume .... : Not Required 

Form RLIIiS63A-V1.O 

Page 4 
06159501245655 

Date Printed. ..... : ~ S - J U E - ~ ~  01:24 
client sample Name: QC-57150-1 
VCL 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 Method...: 160.3 
Instrument Type...: GRAV 
Instrument ID.....: Balance 
Column Type.. ..... :Not Applicable 

960 W e s t  LeVoy Drive / S a l t  Lake C i t y ,  Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



- - 15 7 n 9 4  Lo 

Form RLIHS63A-V1.O 
- - FORM A (TYPE I )  

SINGLE METHOD ANALYSES 06159501245655 DATA= Page 5 CHEM S A M P L E  ANALYSIS D A T A  SHEET 
L A B O R A T O R I  E S  
A Sorenson Company S954P06R 

I Analyzed I MDL I Result I Flag IDilution 

Date Printed.. . . .: 15-JUE-95 01:24 
Client Sample Name: REAG BLK 1200153662 
DCL sample Name...:EO 3869 ient Name..........: Hayden Environmental Group, Inc. 

ient R e f  Number .... :Not Provided 
lease Number.......: Not Provided 

:e Received........: 18-MAY-95 0O:OO 

npling Site........: Reltl 1000006737 natriX ............ : ACETNE 
Date sampled ...... : ll-MAY-95 0 O : O O  
Reporting Units ... :mg/L 
Report Basis ...... : W A S  Received U D r i e d  

Client Group.. ... : ~ 9 5 - 0 4 9 8 - B E  

cRDL 

Preparation Group: Not Applicable 
:e Prepared ........ : Not Applicable 
iparation Method...: Not Applicable 
quot Weight/volume: 216 mL 
. Weight/Volume .... : Not Required 

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

llytical Results 
I Date I I I I 

- I  

GO6 
960 West I e V o y  D r i v e  / Salt Lake C i t y ,  U t a h  84123-2547 / (801) 266-7700 

FAX (801) 268-9992 



DATA 

lyte 
t i  CUI a tes 

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

Date 
Analyzed MDL Result Flag Dilution CRDL 

25-MAY-95 0 O : O O  10 AD 10 

A sorenson Company 

F O R M  A (TYPE I )  
SINGLE METHOD ANALYSES 

Form RLIHS63A-V1.O 

Page 6 
06159501245655 

S A M P L E  ANALYSIS D A T A  S H E E T  

Date Printed......: 15-JUE-95 01:24 
Client sample Name: REAG BLK 1200153666 

ent Name..........: Hayden ,Environmental Group, Inc. DCL sample Name...:Eo 3870 
ent R e f  Number .... :Not Provided 
ease Number.. . .. ..: Not Provided pling site........: Rel# 1000006737 Matrix.... ........ :WATER 

Date sampled ...... : 11-nAY-95 0O:OO 

e Received.... .... : 18-nAY-95 0 O : O O  
Client oroup.....: s 9 5 - 0 4 9 8 - E E  

Preparation ~ r o u p :  Not ~ p p l i c a b l e  
B Prepared........: Not Applicable 
paration Method...: Not Applicable 
puot weight/volume: 370 mL 
Weight/Volume .... : Not Required 

Reporting Units ... :mg/L 
Report Basis ...... : a A s  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 

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



A - - - - Form RLIHS63A-V1.O F O R M  A ( T Y P E  I )  
SINGLE M E T H O D  ANALYSES 06159501245655 DATA3 Page 7 CHEM SAMPLE ANALYSIS D A T A  SHEET 

L A B O R A T O R 1  E S  
A Sorenson Company S954P06T 

Date 

Date Printed......: 15-Jus-95 01:24 
Client sample Name:EO-l 1200153663 

ent Name..........: Hayden Environmental Group, Inc. DCL sample Name...:Eo 3872 
ent Ref Number .... :Not Provided 
pling site. ....... :  el# 1000006737 Matrix...... ...... : ACETNE 

lyte Analyzed 
ticulates 125-MAY-95 0o:Oo 

ease Number.. . 
e Received.... 
Client Group. 

Preparation G 

HDL Result Flag Dilution CRDL 
10 110 10 

... : Not Provided 

... :18-HAY-95 0 O : O O  . . .: S95-0498-BE 
oup: Not Applicable 

e Prepared..... ... : Not Applicable 
paration Method...: Not Applicable 
quot Weight/volume: 154 m L  
Weight/Volume .... : Not Required 

Date Sampled.. . . . .: 10-MAY-95 0 O : O O  
Reporting units. ..:.mg/~ 
Report Basis ...... : O A s  Received O D r i e d  

DCL Analysis Group:G9555063 
Analysis Method ... :160.3 
Instrument ID.....:Balance 
Instrument Type...:GRAV 

Column Type. ...... :Not Applicable 

(-jQgQ;-z 
8 0 8  

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



A Sorenson Company 

~ ~~ 

lyte 

FORM A (TYPE I )  
SINGLE METHOD ANALYSES 

~ ~ ~ 

Date - 
Ana 1 yzed MDL ReSU 1 t Flag Dilution CRDL 

SAMPLE ANALYSIS DATA SHEET 

t icula tes 25-MAY-95 0 O : O O  

ont Name .......... : Hayden Environmental Group, Inc. 
ent Ref Number....:Not Provided 
pling site..... ... : ~ e l n  1000006737 
ease aumber... .... : Not Provided 

10 20 10 I 

0 Received........: 18-HAY-95 0O:OO 
Client Group.....: 995-0498-BE. 

Preparation Group: Not Applicable 
e Prepared ........ :Not Applicable 
paration Method...: Not Applicable 
quot Weight/Volume: 440 mL 
Weight/volume .... : Not Required 

Form RLIHS63A-V1.O 

Page 8 
06159501245655 

Date Printed......: 15-JUB-95 01:24 
Client Sample N a m e : E O - 1  )200153667 
DCL Sample  Name...:EO 3873 

Matrix...... ...... : WATER 
Date sampled ...... : 10-MAY-95 0 O : O O  
Reporting units. . . : m g / L  
Report Basis ...... : B A S  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 

dytical Results 

960 West LeVoy D r i v e  / S a l t  Lake C i t y ,  U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



. 

lyte 
ti cul a tes 

0 

De te 
Analyzed MDL Result Flag Dilution CRDL 

25-MAY-95 0 O : O O  I 10 I 30 10 

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

A sorenson Company 

en t' Name. ......... : 
ent Ref Number....: 
pling site. ....... : 
ease Bumber ....... : 
e Received........ . .  . 
client GKOU~.....: 

Preparation ~ r o u p :  
e Prepared.. ...... : 
paration Method...: 
quot Weight/volume: 
weight/volume .... : 

llytical Results 

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

n 9 4 .  
Form RLIHS63A-V1.O 

06159501245655 
Page 9 

SAMPLE ANALYSIS D A T A  SHEET 

Hayden EnVlKOnmentiil oroup, xnc. 
Not Provided 
RelH 1000006737 
Not Provided 

18-MAY-95 0O:OO 
995-0498-BE 

Not Applicable 
Not Applicable 
Not Applicable 
240 m L  
Not Required 

Date printed......: 15-Juu-95 01:24 
Client Sample Name: LO-1 1200153664 
DCL Sample Name...:EO 3875 

Matrix........ .... : ACETNE 
Date Sampled ...... : 09-MAY-95 0O:OO 
Reporting units ... :mg/L 
Report Basis ...... :WAS Received O D r i e d  

DCL Analysis GrOUp:G9555063 
Analysis Method...: 160.3 
Instrument Type...:GR~v 
Instrument ID.....: Balance 
Column Type ....... : Not Applicable 

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



Bnt Hame..........: Hayden Environmental Group, Inc. 
snt Ref Number....:Not Provided 
pling Site ........ : Re18 1000006737 
sase Elumber.......:Not Provided 

Date 
lyte Ana 1 yz ed MDL Result 
t i  cu 1 a tes 25-MAY-95 0 O : O O  10 AD 

B Received... ..... : 18-MAY-95 0 O : O O  
Client Group. .... : 895-0498-BE 

Flag Dilution CRDL 
I 10 

Preparation'oroup: Not Applicable 
B Prepared. ....... : Not Applicable 
paration Method...: Not Applicable 
quot Weight/volume: 349 mL 
Weight/Volume .... : Not Required 

Form RLIMS63A-V1.O 

Page 10 
06159501245655 

Date Printed......: 15-Jus-95 01:24 
Client Sample Name: LO-1 1200153668 
DCL Sample Name...:Eo 3876 

Matrix ............ : WATER 
Date Sampled ...... : 09-MAY-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 Method...: 160.3 
Instrument Type...: GRAV 
Instrument ID.....: salance 
Column Type ....... : Not Applicable 

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



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

Ana 1 yte 

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

Date 
Ana 1 yz ed 

Form RLIHS63A-V1.O 

Page 11 
06159501245655 

MDL 
10 Particulates 125-MAY-95 0 O : O O  

A sorenson company 

Date Printed ...... : 1 5 - ~ ~ ~ - 9 5  01:24 
client sample Name: PLD BLK 1200153665 

Client lame..........: Hayden Environmental Group, Inc. DCL sample Name...:BO 3879 
Client Ref Number....: Not Provided 

Release Bumber.......: Not Provided 

Date Received........: 18-MAY-95 0O:OO 

sampling site........:  el# 1000006737 Matrix ............ :ACETNE 
Date Sampled.... ..: 11-MAY-95 0 O : O O  
Reporting units. ..: mg/L 
Report Basis ...... : m A s  Received U D r i e d  

DCL Client Group.....: 895-0498-83 

Result Flag Dilution CRDL 
ND 10 

DCL Preparation Group: Not Applicable 
Date Prepared.. ...... : Not Applicable 
Preparation method...: Not Applicable 
Aliquot Weight/volume: 230 mL. 
Net Weight/Volume .... : Not Required I 

DCL Analysis ~roup:G9555063 
Analysis Method...: 160.3 

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

Instrument Type...: GRAV 

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



FORM A (TYPE I )  
SINGLE METHOD ANALYSES 

lyte 
:icula tes 

A sorenson Company 

Date 
Analyzed HDL Result Flag Dilution CRDL 

25-HAY-95 0 O : o O  10 BD I 10 

ent Name..........: Hayden Environmental Group,, Inc. 
ent Ref Number....:Not Provided 
pling Site........: RelH 1000006737 
ease Number..... ..:Not Provided 

e Received..... ... : 18-HAY-95 0 O : O O  
Client Group.....: 595-0498-BE 

Preparation Gr0Up:Not Applicable 
3 Prepared... ..... : Not Applicable 
?aration nethod...: Not Applicable 
zuot Weight/volume: 430 mL 
Weight/volume .... : Not Required 

Form RLIHS63A-V1.O 

Page 12. 
06159501245655 

S954P06Z 

Date Printed......: 15-JUB-95 01:24 
Client Sample Name:PLD BLK 1200153669 
DCL Sample Name...:BO 3880 

Matrix............: WATER 
Date sampled ...... :ll-MAY-95 0 O : O O  
Reporting Units ... :mg/L 
Report Basis ...... : m A s  Received O D r i e d  

DCL Analysis Group:~9555063 
Analysis Method...: 160.3 
Instrument Type...: GRAV 
Instrument ID.....: Balance 
Column Type. ...... : Not Applicable 

960 West LeVoy D r i v e  / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



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

QUALITY CONTROL DATA SHEET 

S95550VK 
CHEM LABORATORY CONTROL SAMPLE (LCS) 
A sorenson company 

lyte 

Date Printed......: 15-JUU-95 01:24 
0nt Name..........: Hayden Environmental Group. Inc. DCL sample Name...:QC-57150-1 
0ase Number... .... :Bot Provided 

DCL Analysis Group: G9555063 
CiX......... ...... : WATER Analysis Method...: 160.3 
,sting units ...... :mg/L Instrument Type...:GRAV 

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

QC 
Flag QF Date Percent 

Ana 1 y z  ed Target Result Recovery Limits 
25-HAY-95 O O : O O (  746. 726. I 97.4 80.0/120. 

Preparation ~ r o u p :  Not Applicable 
3 Prepared.... .... : Not Applicable 
Jaration nethod...: Not Applicable QC Limit Type.....:Method 

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



-..- 

lyte 

FORM C (TYPE I )  - - - - - 
DATA= 

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

A Sorenson Company 

Date 
Analyzed Result CRDL 

25-MAY-95 0 O : O o  - 8 . 0 0  I 10.0 

SINGLE METHOD ANALYSES 

QUALITY CONTROL D A T A  SHEET 
BLANK SAMPLE 

Form RLIHS63C-V1.O 

Page 14 
06159501245655 

Date Printed......: 15-JUE-95 Olr24 
ent Name..........: Hayden Environmental Group, Inc. DCL sample Name...: BL-57150-1 
ease Number.......: Not Provided 

DCL Analysis Group:G9555063 
r i X . . .  ............ : WATER Analysis nethod...: 160.3 
orting units......: m g / L  Instrument Type...: GRAV 

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

Preparation Group: Not Applicable 
e Prepared ........ :Not Applicable 
paration nethod...: Not Applicable 

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



A S o r e n s o n  Company 

- 

( - J@~040- -  - 

0 1 8  
960 West LeVoy Drive / Salt Lake C i t y ,  U t a h  84123-2547 / (801) 266-7700 

FAX (801) 268-9992 
A 

hod.. . .: 160.3J EPR 5 
l y t e . .  . : TS on PnanLuwre 
r ix .... : WATER 

mk Results 
p l e  I D  Sample name 
55OVJ BL-57150-1 

; Results 
p l e  I D  s a m p l e  flame 
5 5 o V K  QC-57150-1 

QC Date  
25-HAY- 199 5 

QC Date  
2 5-MAY - 199 5 

QUALITY CONTROL REPORT Form RLIHS65-V1.O 

Page 1 
06069522533261 

0 9 5 5 5 0 6 3  

Date P r i n t e d . .  ..:06-Jum-1995 22’:53 
croup  Ivame......:G9555063 
A n a l y s t  .......... 
u n i t s .  .......... :mg/L 

-&  

Blank Lower UpPe r 

-8 - 0 0  - 1 0 . 0  1 0 . 0  np 
R e s u l t  L i m i t  L i m i t  F l a g s  - -  

LCS Amount P e r c e n t  Lower UpPe  c 

7 2 6 .  7 4 6 .  9 7 . 4  8 0 . 0  1 2 0 .  np  
R e s u l t  S p i k e d  Recovery  L i m i t  L i m i t  F l a g s  



- - - 
DATA= 1 1 9 4  CHEM Datapackage Table of Contents 

L 0 1 .  * 0 . 1 1 8  

l S O R f l l 0 1  COUPAU* 

Information pertaining to thls datapackage is divided into the four CategOrleS listed below (see colored dlvider 
sheets for an inventory Ilst of each category). If an item on the inventory Is not applicable. an "NA" is placed in the 
corresponding check box A Case Nanative immediately precedes thls Table of Contents and contalns pcrunent 
information about this datapackage. 

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

Analytical Forms 
Inventory Checklist 

@ Case Namative 

. I Data Review and Approval Form 1 1 Analytical or Environmental Report Form 

I IRDh4ISReports 

I I AppllcableQCSheets 

Cover~orm h4at1-I~ Spike/Matrlx Spike Duplicate Sample (Form FI 

surrogate summary ( ~ o r m  G) 

Initial Calibration Form 

Continuing Calibration Form 

Sample Group Comments (Form HI 

Sample Analysis Data Sheet (Form A) 

Laboratory Control Sample (Form B) 

L2fl B~ZUIII Sample p o r n  c) 
spike Sample  om D) 
Duplicate Sample (Foxm E) Intemal Standard Form 

Serial Dilution Form 

Endrin Breakdown or BFB/DFTPP GC/MS Tuning Form 

Analytical Forms 
Reviewer Checklist 

x 
x 
X 
1( 
X 
& 

The Analytical Forms Inventory Checklist above is complete. 
The Case Nanative was completed in accordance with procedures In DCL SOP XX-DC-020. 
"Datapackge Preparation and Validation." 
Only the correct report fonns are used (IRDMIS or Commercial Forms or RL.IMS Forms). 
All 5dds on the report forms m complete with the correct idonnation. including signatures. 
Results for all samples axt reported per client request. 
Unlts. methods, and dates are correct. 
Sample and/or set comments are complete. 



CHEM 
L A 8  0 8 A 1 0 8 l l 8  

A lOlt8108 C O W 1 8 1  

Sample Tracking Documentation 
Inventory Checklist 

LIMS Grouping Reports 

DataChem Laboratories (DCL) Chain-of-Custody Record 

DCL Sample Work Order 

Copy of numbered Nonconformance/CorrecUve AcUon Report (NC/CAR) 

Copy of Client-Related Problem Report (CPR) 

Sample Tracking Documentation 
Reviewer Checklist 

The Sample Tracking Documentation Inventory Checklist above is complete. 

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

DCL Chain-of-Custody Record was completed in accordance with procedures in DCL SOP z[x- 

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

Special instrucUons 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 Narrative. 

NC/CAR and/or CPR were completed in accordance with procedures In DCL SOP QC-DC-006 
"Nonconformance/CorcUve AcUon Report (NC/CARl Procedures." 

Package. 

DC-006 "Chain-Of-CWtOdy and Laboratory Tracking." 



- 1 1 9 4  

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

Ahalysis Run Name:  G9555063 

Samples: 10 

D a t a C h e m  Laboratories 
LIMS - Sample Master System 

A n a l y s i s  Group Report 

Pos 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

--- 
Laboratory 
Sample N a m e  ----------- 
BL-57150-1 
QC-57150-1 
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 

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

Laboratory 
Sample I D  

S9 5550VJ 
S9 5 5 5 OVK 
S954P06R 
S954PO6S 
S954P06T 
S9 5 4 PO 6V 
S954PO6W 
S954PO6X 
S954PO6Y 
S9 5 4'PO 6 Z 

---------- 

Page: 1 

Group I D :  G9555063 

RLIMS15-V1.1 

L a b o r a t o r y  
Group N a m e  ---------- 
S95-0498-BE 
S95-0498-BE 
S9 5-0 4 9 8-BE 
S95-0498-BE 
S95-0498-BE 
S95-0498-BE 
S95-0498-BE 
S95-0498-BE 
S95-0498-BE 
S9 5-04 9 8-BE 

Accnt 
Number 

03025 
03025 
03025 
03025 
03025 
03025 
03025 
03025 
03025 
03025 

------ 



Earliest Sampling Date: 9-Map1995 
, 

Page 1 of 1 

Results due by: 7-31111-1995 

DataC hem La bora tories 
CH AI N-OF-CU STODY 

I I I I I I I I I I 
Received: Date/Tirne/Signature 6 ,b 3s / 

I 
ORIGINAL FIELD SAMPLE CHAIN-OF-CUSTODY 

Reason for Transfer/ 
Relinquished By: (Signature) Date/Time Received By: (Signature) storage Location 

" 

I I I 
I I I 

1 I I 

Check box if there is a continuation page 0 

Q Q.O 0 44 Form: COFCl.01-SWVZ.JO 

,,- - .  
EPARATION / ANALYSIS CHAIN-OF-CUSTODY 

Lab Notebook No.: 
Date/Tirne: e/z<k(- B .'no 

Reason for Transfer/ 
Relinquished By: (Signature) Date/Time Received By: (Signature) S.o,a e 

Printed 5/23/1995 16:41 



1 

Sample 
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 

- 77194 
Work Order 

DCL Root Set ID: S95-0498* 
DCL Lab. Name: EO 3869-EO 3880 
Total # Samples: 8 
Sample Medium: ACETNE 

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

Other Sections Receiving Sample Portions: IM, W A  
DataChem Laboratories/ 960 West  LeVoy Drive / Salt Lake City, U t a h  84123 

PRINTED 5/23/1995 l6:49 Form: WOl.04-SWV2.12 



Fernald Environmental Restoration Management Corporatlon 
AS0 - ANALYTICAL LABORATORY SERVICES 

REFERENCE DOCUMENT NO. l z l  OFF-SITE LABORATORY CUSTODY TRANSFER AND ANALYSIS REQUEST RECORD (OCTR) SARICR: SPL-95- I376 = 

~WRCHASE ORDER NO.: I REPORT TO. IOFF-SITE LAB CONTACT: 

I 
I FI 

45- nos3 
RELEASE NO.: 

RI SAMPLE SHIPMENT DATE 

SAMPLE SHIPPER SI 

100O~Ob737 

5- 1745 

M CoRdELL 
SAMPLE 

DESCRIPTION/rYPE/CODE SAMPLE NUMBER * 

RlCU b41N 15/31 738-9153 I 
OUIRED REPORT DATE: 

DATVTIYE I CONTAINER I !tr{h: 
COLLECTED TYPE I 

FERMCO 
P.O. BOX 398704 
CINCINNATI, OH 452398704 

MTA Ctt  EM 
CElVlNQ LAB NAME 

CElVlNQ LA0 ADDRESS 

o w, L € V O ~  b t ,  S f l ~ r  L A ~ E  GIN, 4 r  84123 I CON' 
ANALYSIS REQUESTED UI 

DlTlON 

d I A  I f'ER\Ob\C ~ O t d f 4 ~ ~ l O k \ I  F\SMT$ I I 
CAN NO.: SEAL NO.: CAN NO.: SEAL NO.: I C k l  NO.: a SEAL NO.: CAN NO.: SEAL NO.: ,SEAL NO.: ICAN NO.: ,SEAL NO.: 

I I I I $*+ %Bo&&$EALCC w f C4-h T 9PE I I I 
RECEIVED RELINOUISHED 

RELINQUISHED BY DATE TIME DATE TIME RECEIVED PY 

51/1-45 1300 1.5-K- 1000 ,* 
5-E-45 /O3b 2.S-($+% lb55 * 

I 

3. I I 13. I I I 
I -3 BUTION OF COPIES 
I L t i  

DISTRII 
WHITE REMAIN WITH SAMPI -- 



PURCHASE ORDER NO.: 

RELEASE NO.: 
95- HO53 

CINCINNATI, OH 452398704 

RECElVlNQ LAB NAME 
Rich DAId (513) 338-41S75 

REOUIRED REPORT DATE: 
/ooOOOh737 

SAMPLE SHIPMENT DATE 

OFF-SITE LAB CONTACT REPORT TO: 

FERMCO 
P.O. BOX 398704 FERMCO CONTACT/PHONE: 

kElrH N(Cn0LSOAJ 

I PE I PATACHEM R CMRACT ( N O P M A ~  
1 RECElVlNQ LAB ADDRESS: SAMPLE SHIPPER: I SAMPLE TEAM: I qd 17- 95 

"W... 

ANALYSIS REOUESTED UP 
I d  

NO. I DlSfRIBUTlON OF COPIES 
1 I WHITE REMAIN WITH SAMPLES I 
2 m t o w  OFF-SITELAB 
3 PINK FERMCO DATA REVIEW AND REPORTING 
4 BLUE ORIGINATOR *IF SEALS ARE BROKEN, CONTACT THE FERYCO CONTACT LISTED ABOVE IMMEDIATELY. 



, . isp. .  ' . c 

subjecr Laborat~r~ Servf~es 1 Subcontracting 
FERMCO RFP # PES40706 

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 analytical support for the scope of work 
included With this letter. To summarize the imalytical scope of work 

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

3. Proposed cost shall faclude cost to a n d p  and report r e d 6  for aU field saupks 
and Quality controt samples. Quality control samples to be included in the sample 
sets: 

. 

- Performince evaluation sample, to be suppfied by FERMCO, and d y z c d  
for total Uranium in the same manncr as the composites (Item 6, scope of 
work), 

- 'Ltvo field blank acetone rinse samples, two field blank filters, two laboratory 
filter blanks (supplied by Hayden), laboratory matrix spike/spike duplicate, 
and two container blarh 

$j G *9 0 4 8 
mosl.94 

re4 c-- - 



TALLY SHEET 

RELEASE d: 

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 

Page 1 of 1 

Composite 
Sample 
Number 

REAG BLK. 
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 
NO50 -725 - PO47 -6737 

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

NO50-725-PO47 -6737 
No50 -725 -PO47 -6737 
NOSO-725-PO47-6737 

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

AnaLis/ 
FACTS 
Number 

2001 53657 
2001 53662 
2001 53666 

2001 53658 
2001 53663 
200153667 

2001 536% 
2001 53664 
2001 53668 

200153660 
2001 53665 
2001 53669 

- 
& O S  

Weight 
Ibs 

0.1 06 
0.51 1 
0.943 

0.1 o€ 
0.423 

- 

1.12e 

0.101 
0.542 
0.934 

0.1 oe 
0.47E 
1 .16I 

- 
6.533 

- 
Tare 

Weight 
Ibs. 

0.088 
0.141 
0.141 

0.088 
0.141 
0.141 

0.088 
0.1 41 
0.141 

0.088 
0.1 41 
0.141 

- 
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 

- 

- 
1.480 5.057 

0 
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JMBER. SIQNATURE: DATE: 

Supmvhor Notified Tbn Dam Notifbd by: 





:AY 17,  1995 08:57 :36  
' A S Y S T E M  87 S M E A R S  FOR F R E E  R E L E A S E  ( 1 . 1  M I N I  

,E GROSS G R O S S  REMOV. REMOV. TIME O F  
,R ALPHA B - g  d P m 3  d Pm-B - g COUNT 

0 2 -0 0 08:  58:45 
1 4 2 4 09:  00: 0 6  

1 1 4 2 4 09:01:27 
0 4 -0 4 09:02: 4 8  

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

1 1 2 - 1  09:06:51 
I 09:08:13 1 6 2 8 
I 0 2 -0 0 09:  09: 34  
I 2 1 5 - 1  0 9  : 10: 55  

0 2 -0 0 09:  12: 1 6  
1 2 2 0 09:  13:37 1 
l v 

r 
4 

n " " C n " - 5-n-53 
rTION COMPLETE 



i r  1 1 ,  l Y Y 3  I u : u4 : 43 i L l c  
A S Y S T E M  U7 SMEARS FOR FREE RELEASE ( 1 . 1 1 % M 1 N )  

3 GROSS GROSS REMOV. REMOV. Y.. T I M E  OF -. 
t ALPHA B-g dw-a dpm-B-g ht  COUNT 

0 2 -0 0 10:05 :55  

I 
1 

r I O N  CO9PLETE I 
1 
1 
I 
I) 

I 
I 



A 

05/17/19 jn: ER 26 . .  . . .. 

26 

POTENTIAL HAZARDS 

IR EXPLOSION 

iable/combustible material; may be ignited by heat, sparks or flames. 
9 may travel to a source of ignition and flash back. 
iner may explode in heat of fire. 

f to sewer may create fire or explosion hazard. 
explosion hazard indoors, outdoors or in sewers. 

RAZARDS 

e poisonous if inhaled or absorbed through skin. 
8 may cause dizziness or suffocation. 
Et may irritate or burn skin and eyes. 
may produce irritating or poisonous gases. 
f from fire control or dilution water may cause pollution. 

EMERGENCY ACTION 

unnecessary people away; isolate hazard area and deny entry. 
upwind; keep out of low areas. 
Lve pressure self-contained breathing apparatus (SCBA) and 
:tural firefighters' protective clothing will provide limited 
rction. 
:e for 1/2 mile in all directions if tank, rail car or tank truck is 
Lved in fire. 
Emergency Response Telephone Number on Shipping Paper first. 
lipping Paper not available or no answer, CALL CHEMTREC AT 
1-424-9300. 
:er pollution occurs, notify the appropriate authorities. 

Fires: Dry chemical, Co2, water spray or alcohol-resistant foam. 

methane or nitroethane. 
Firest Water spray, fog or alcohol-resistant foam. 
ontainer from fire area if you can do it without risk. 
cooling water to sides of containers that are exposed to flames 
well after fire is out. Stay away from ends of tanks. 
ssive fire in cargo area, use unmanned hose holder or monitor 
es; if this is impossible, withdraw from area and let fire burn. 
0w immediately in case of rising sound from venting safety device 
y discoloration of tank due to fire. 

R L E A K  

use dry chemical extinguishers t o  control fires involving 

Cf ignition sources; no flares, smoking or flames in hazard area. 
aak if you can do it without risk. 
spray may reduce vapor; but it may not prevent ignition in closed 
3. . 

Page 1 

OQ.15054 



ection: ER 26 05/17/19 

Small Spi l ls :  Take up with sand or o the r  noncombustible absorbent 

Large Spi l ls :  Dike f a r  ahead of l i q u i d  s p i l l  f o r  later disposal .  

'IRST AID 

mater ia l  and place i n t o  conta iners  f o r  l a t e r  d i sposa l .  

Move v ic t im t o  f r e s h  a i r  and c a l l  emergency medical care;  i f  no t  
breathing,  g ive  a r t i f i c i a l  r e sp i r a t ion ;  i f  breathing is  d i f f i c u l t ,  g ive  
oxygen . 
w a t e r  f o r  a t  l e a s t  15 minutes. Wash skin w i t h  soap and water. 

I n  case of contact  with mater ia l ,  immediately f l u s h  eyes w i t h  running 

I 

Page 2 



Oak: 

hrtumonl tkrdlng 

-I 

I 
* I 

Romukr 



DATACHEM LABORATORIES COOLER RECEIPT CHECKLIST 

Cooler Coolu 

1- 034'  ,@.3oC ,A, M f  "c 

Received- T e m O w  - 
2 - 2 . 7 - 2 1 2 M c s s . c  
3 L O C S M C 9 5 O C 1 3 M C 9 5 O C  
L M C 9 S E 9 - 2 1 4 - O C  
LMc9521oMc952ISMc952 

1. 

2. 

3. 
4. 

5. 

6. 

7. 

Tun0 
Cooler 

11 - 2 

D m l z w -  

# Coolers Received; I 
I 

TamperEvident: 
Condition of Coolers: 

Comments on Cooler Condition (#6) 

I w u  H 

8. Icepresent: 

9. TempControl: Presen 

10. LocationTemp 

12. Are all t e m p e n  within project specific guidelines? 

@ N O *  

1. 

BRIEFLY DESCRIBE PROBLEM: 

++RESPONSE REQUIRED WITHIN 24 HOURSI 
m o m  MANAGER'S COMMENTS: 



r I UJ-I 

Roject Manager 
A m I N u m b e r  

Keith Nicholson 
3025 Mailby Days 20 days 

Preparation Requirtments Reporting Requirements U)D/MDUIDL 
Stream Requi rcmen ts Method Type 

595 EPAClean ~ l d  

QC Requirements Sample Project/ 

Inorganic Inn;yaic 

Air 1 ~ s  SW-846 Rev. 
USAEC 1990 

MSD USAEC1993 , 

MD 
USAEC 
MSA 
TnCa 
o(ha 

Microwrve 
Hdplalc 
DCL SOP 
ou# 

Radiochemistry 
Radiochemistry Hdplatc luch 
B I d  Mutlle Amucd 

MS Mimwave 
MSD DCL SOP 
TnCU o(ha 
olhs MD Organic 
Organic CLP sow 

Total d-lution 

n SW-146 RCV. E F  
sumgate 

Batch samples with otha sets7 (3 Yes 0 no 
MS/MDMSD sample identified? (:j Yes @ 110 
Spceific spiking levels idmtiliat? (+ M e w  

1:J DCLSOP 

USAEC 1990 
USAEC 1993 
h i a t i o n  
Sohtcl 
cocllinuour 

DCL SOP 
olher 

seplntay &ml 

n 

Full CLP SOW 
CLP F m  Only 
CLP Disk 
RLIMS 
Raw Data 
curran Disk 
ARF 
QC Fowm (spec@ klow) 
Case Nmtive 
Calibntion dda 
Continuing C.1. data 
Rcpcting Basit 
IRDMIS 

Counting h a  (I or 2 r i m )  
n oritct 

1PU 
RPD 
RER 
Sad raw data 

S i a c  raw data. 
Oh3 

CLP sow 
SW-846 Rev. 
EPA Clem H 2 0  
U S E  1990 
USAU: 1993 
NlOSH 
DCL SOP 
C l i i ~ l d  

Other 
QC Limits 
Me(h0d 

sc.cictil 
C l i  specirld 

Comments: Analyze for U by EPA method 114 A-S, and by laser phosphoremetry - repon results separately. Desired deleaion limits arc 50 ug/samplc for colorimetric U, and 
1 ug/sample for phosphoremetry. Analyze for gamma, alpha, and beta for mcthod I I4 GI, A 4  and B4.  Desired detection limits are IO pCi for alpha and beta, a 

20 pCi/samplc as Cs-137 for gamma. Liquid sample and filters are to be anal-yzcd for total particulates prior to other analyses. The client will specify how any 
cornpositing of liquid samples is to be conducted. 

0 '* 

42 
w 

, 
k b  
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Analytical Documentation 
Inventory Checklist 

. .  

"py of Preparation 

Copy of Analyst's Notebook 

copy of hstrumeit  Inje& 

Percent Sollds/Peient Moisttm Results 

Copy of Reagent Logbook Pages 

Copy of Working Standard Preparation Logbook Pages 

. . . .  . .  
. z . . ,  

Copy of Secondary or Intermediate Standard Preparation Logbook Pages 

Copy of Fmnary Standard or Concentrated Stock Standard Preparation Logbook Pages 

Certlfleates ofmdys is  for standards 

Copyof Standard Verification Logbook Pages (including documentation for spiking 
solutions and calibration standards) 
Copy of Preparation Logbooks for solutions prepared by QC 

All other miscellaneous documentation associated with this set (describe) 

Analytical Documentation 
Reviewer Checklist 

$L The Analytical Documentation Inventory Checklist above is complete. 
Basic documentation procedures were followed In accordance wlth DCL SOP XX-DC-004 ' -  

"Analytical Data Record Keeptng." 

Atl notebook and logbook pages confain p&e number. book number, title,.and available'space for. 

. I  

I .  

. . . . .  
. .  . . . . .  . ,  . . . . . . . . . . .  ,. . -. . 

-& . 

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



DataChem Laboratories 
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DataChem Laboratories 
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Vitnessed & Understood by me, 



e 

Raw Data 
Inorganic Department 

Inventory Checklist 

Analytlcal protocol sheets 

Analysis s u l ~ ~ ~ l i i r y  sheets 

Instrument print-outs of the calibration standards and appropriate QC 

Instrument print-outs of each exposure or instrumental reading of the initial analysis 

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

Chromatogmms and/or smp charts 

Analysis worksheets 

Muddle sheets or other calculation sheets 

- .. . 

Raw Data 
Inorganic Depahnent  

Reviewer Checklist 

The Raw Data Inventory Checklist above is complete. - __ -- -- - __ _ _ _  ~ - - -  

Speclflc analytical protocols are followed for paxtlcular contract requirements. 

print-outs of raw data are legible. 

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. 

Chromatograms and/or strip charts are labeled correctly. 

Crciswmts are performed as requlred (initialed and dated with an explanation ifneeded). No 
CorreCtioIl fluld or correction tape has been used on any raw data. 
Mlutlons are clearly noted. 

All weights. dilution. and volumes used to obtain the reported values are recorded. 
Data not used am crossed off and the reason for non-use is acplained suftlciently. 

__. .-&.W.. , 

Assembled by: 

I 3/95 
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0 8 / 2 5 / 9 5  12315 B 1 5 1 3 - 1 2 3 0 5 1 6  FORE TESTING LO +++ HEALTH&SAFETY rm 002/002 

-' . 

DatcfI'ine Dessicated 3 .I -9  r I s:? - Project + 

HEG Task R 

Daterme Dessicated 7 - I  -4 I 

Datenime Dessicated 3 - I  3~ I .- Project + 
- --. . -  

A- 

. 
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DATA 
ANALYTICAL REPORT 

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

Form ARF-AL 
Page 1 of 2 
Part 1 of 1 

Date 

Account No. 43D75 
Agency Identification NumberS95-0498 - AE 

FAX (5111 418 - 1000 
Telephone 1511) 418 - 310 

Sampling Collection and Shipment 
Sampling Site W 10000067?7 Date of Collection -09.5 

Date Samples Received at LaboratoryJ&v 18: 1995 

Analysis 
Method of Analysis Gravlmetria 

Date(s) of Analysishne 05: 1995 

Analytical Results 

I- I 
- 

1 

I I I I I I I I I I 

1 I I I I I I I 
t 
1JD Parameter not detected. ( ) Parameter between LOD and LOQ. 
HR Parameter not requested. 

See comment on last page. ** See comment on last page. 

...... ...... ....... ....... ....... ....... ....... ... .... ....... ... . . 3 -  
960 West LeVoy Drive / S a l t  Lake C i t y ,  Utah 84123-2547 / (801) 266-7700 

A Sor enq.o&- Company 



. .  

960 West LeVoy Drive / Salt Lake C i t y ,  U t a h  84123-2547 / (801) 266-7700 
- 

A Sorenson Company 

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

ANALYTICAL REPORT Form ARF-C 
Page 2 of 2 

JUN - -  6 19% 
Date 
Agency Iden t i f i ca t ion  NumberS95-0498 - AE 

General Set Camnents 
0 

The samples i n  th i s  set  were collected on 70 mm g l a s s  fiber f i l t e rs  that have no 
tare weights. The samples were analyzed f o r  gross  weight and reported i n  grams. 
Note: Glass f i b e r  f i l t e r s  are not  recommended f o r  t o t a l  weight ana lys i s .  

Sample Camnents 
Laboratory 

EO 3868 See set comment. 
EO 3871 See set comment. 
EO 3874 See set comment. 
EO 3877 See set comment. 

Number -- Comment -- 



Results due by: 7-Jun-1995 

t I SAMPLE PREPARATION / ANALYSIS CHAIN-OF-CUSTODY 

Received: Date/Time/Signature 5,696 / /wd 
1 

0 RIG IN AL F I E l 0  SAM P L E C HA I N-0 F-CU STO DY 

N 

a 
0 0.8 CJg, 8 tb 

w Check box if there is a continuation page 0 Printed 5/23/1995 16:41 
I'orni : CO I'C I .O I -S W V2.30 



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

Project/Task: COMM-ENV 
Date Received: 18-May-1995 

Date foi  Mailing RepoFt: 7-JuZ1895 

-Account: 0302!? 

L. . I , --..,- - - 

Rep. 
Group 

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

Sample Medium: FILTER 

Minerals Analysis Latest Latest N ~ .  of Split Storage Analysis/Prep. 
Analyte Requested Prep. Date Anal. Date Samp. ID Location Method Inst. 

A E P a - A d d e  +A\ -e,* 4 fo a - 4  

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

Section Manager Approval: f h / W  
Date 

.. . . 

CjQQOG 9 GL 3 6 3  (37-&C+ 0 0797 9 ) 0.07473 
Other Sections Receiving Sample Portions: IW, 2 

DataChem Laboratories/ 960 West LeVoy Drive / Salt Lake City, Utah 84123 
Form: WO 1-04 4 W \?.I2 PRINTED 5/25/1995 l6:49 . 



~~ 

Earliest Sampling Date: 8-May-19gS 
I 

Reason for Transfer/ 
Relinquished By: (Signature) Date/Time Received By: (Signature) S,ora e Location 

3 J 

~~ ~~ . 
DataChern Laboratories 

CHAIN-OF-CUSTODY 
Page 1 of 1 

Results due by: 7-Jun-1995 * 

Reason for Transfer/ 
Relinquished By. (Signature) Date/Timc Received By: (Signature) Stora e Localion 

I SAM P L E P R E PAR AT 10 N / AN A LY S IS C HA I N -0 F-C U STO DY 

Received: Date/Time/Signature 5 1 8 f i 6  / ,090 /u 
1 

I 

I 

ORIGINAL FIELD SAMPLE CHAIN-OF-CUSTODY 

I I I I I 

I I I * 
w 

Sample Prep/Analysis for: Lab Notebook No.: I PreparedIAnalvzed bv: Date/Time: I 





PURCHASE ORDER NO.: 

%-!IO53 
RELEASE NO.: 

/ooOOOb737 
SAMPLE SHIPMENT DATE: 

5- / 7- 95 
SAMPLE SHIPPER: 

h. COtNELL 

FSFJ388 IHEV. 12/31/92) 

OFF-SITE LAB CONTACT REPORT T O  

FERMCO 
FERMCO CONTACTIPHONE: ~ P.O. BOX 398704 

CINCINNATI, OH 452398704 

REQUIRED REPORT DATE 

kE/W NICHOLSON 

PER CO~JTRACT ( N O ~ M A  4 
RlCu mitu (513) 338-q157 

RECElVlNQ LAB NAME 

DAT-ACHEM 
AECEIVINQ LAB ADDRESS: SAMPLE TEAM: 

EtV.MOrl)l i CkTL 9b0 13, LtVo'D'l bR, SALT LAZC ClW, U. 8 Y t 2 3  

*IF SEALS ARE BROKEN, CONTACT THE FERMCO CONTACT LISTED ABOVE IMMEDIATELY. 



slrbjcct: L a b o ~ t o ~  - C ~ S  / S~bcontracting 
FERMCO RFP # PES40706 

Dear Si r  or Madam: 

We are submitting a proposal in response to the above request and would Iike 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, k e d  cost proposal to provide analytical support for the scope of work 
included with this letter. To summarizt the anaIytical scope of work 

1. 

2' 

3. 

Provide analysis by USEPA Method 5 (4- Part 61) for three field samples from 
Source EP8-013 and one field sample from EPll-002 Filter, probe rinse (Acetone), 
d backhalf R O )  s q k s  will be included as well as @ty control samples (see 
below). samples are to be analyzed for total particulate. 

'% Following particulate adysis, tbe fractions h & 61 cld smpIe shall be mmpositcd 
8Ibd analyzed to total activity and Uranium per EPA Method 114, and according to, 
tht p r o t d  shown in Table 2 of the =ope ofwork --* 

Proposed cost shall indude cost to andyze and report results for all field samples 
and quality cantrol samples. Quality control samples to be included in the sample 
sets: 

- Perfoxmince evaluation sample, to be supplied by FERMCO, and adyzcd 
for total Uranium in the same manncr as the composites (Item 6, soope of 
work). 

- ' b o  field blank acetone rinse samples, two field blank aters, two laboratory 
filter blanks (supplied by Hayden), kboratoxy matrix spike/spike duplicate, 
and two container blanks qj; g3 (2i 0'7 3 

m -4 mmw 



TALLY SHEET 

RELEASE #: 

DATE SHIPPED: 17-May-95 
MATERIAL: 

1000006737 (Can 1 of 1) 
PO #, 95- H E 3  (DCL - SLC) 

Periodic Confirmatory Measurements - Filters, Acetone, Water 

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

Composite 
Sample 
Number 

REAG. B W  
REAG BW 
REAG 8W 

EO-1 
EO-1 
EO-1 

LO-1 
LO-1 
LO-1 

FLD. BLK 
FLD. BLK 
FLD. BLK 

Lot Number 

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

NO50 -725 -PO47 -6737 
NOS0 - 725 - PO47 -6737 
NOSO-725-PO47-6737 

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

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

Sample 
Container 

Size 

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  

$6GssEB-- 

2001 53662 
2001 53666 

2001 53663 
2001 53667 

2001 53664 
2001 53668 

536661 
r -  

200153665 
2001 53669 

GfOSS 

Neight 
Ibs. 

0.1 06 
0.51 1 
0.943 

0.1 o€ 
0.423 
1.128 

0.1 01 
0.542 
0.934 

0.1 OE 
0.47E 
1.165 

- 

- 
6.53i 

- 7 2 9 4  
Page 1 of 1 

- 
Tare 

Weight 
Ibs. - 
0.088 
0.141 
0.141 

0.088 
0.141 
0.141 

0.088 
0.1 41 
0.141 

0.08e 
0.141 
0.141 

- 
Net 

Weight 
Ibs. 

0.01 E 
0.37C 
0.8Oi 

0.01 E 
0.282 
0.987 

0.01 3 
0.401 
0.793 

0.01 E 
0.33: 
1.02: 

- 

- 
1.460 5.057 

a 







MAY 17,  1995 08:57:36 
P A SYSTEM 87 SMEARS FOR FREE RELEASE ( 1 . 1  MINI 

- '  7194 
LE GROSS GROSS REMOV. REMOV. TIME OF 
ER ALPHA B-g d P L a  b 0 - g  COUNT 

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

0 1 -0 - 1  09 : 0 5 :  30 
1 1 2 -1  09:06:51 
1 6 2 0 09:08:13 

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

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

ATION COMPLETE 

i 
n 
U 

r 
-I 

n " C " n w c a  " - 5-17-5 



LY 1 7 ,  1995 lu:u4:4~ )ct 
A S Y S T E M  U7 SMEARS F O R  FREE RELEPISE ( 1  .li.HIN 1 

Z GROSS GROSS REMOV REMOV. -, T I M E  OF 
t ALPHA B-g dpm-a dpm-8-p h t  C O U N T  

-0 0 10:05:55 0 2 

r I O N  C O Y P L E T E  

. 

O! 

Q 



POTENTIAL HAZARDS 

IR EXPLOSION 

lablefcombustible material; may be ignited by heat, sparks or flames. 
6 may travel to a source of ignition and flash back. 
h e r  may explode in heat of fire. 

f to eewer may create fire or explosion hazard. 
explosion hazard indoors, outdoors or in sewers. 

BAZARDS 

e poisonous if inhaled or absorbed through skin. 
6 may cause dizziness or suffocation. 
ct may irritate or burn skin and eyes. 
may produce irritating or poisonous gases. 
f from fire control or dilution water may cause pollution. 

EMERGENCY ACTION 

unnecessary people away; isolate hazard area and deny entry. 
upwind; keep out of low areas. 
ive pressure self-contained breathing apparatus (SCBA) and 
=tutal firefighters' protective clothing will provide limited 
sction. 
:e for 1/2 mile in all directions if tank, rail car or tank truck is 
Lved in fire. 
hergency Response Telephone Number on Shipping Paper first. 
lipping Paper not available or no answer, CALL CHEMTREC AT 
1-424-9300. 
:er pollution occurs, notify the appropriate authorities. 

Fires: D r y  chemical, C 0 2 ,  water spray or alcohol-resistant foam. 

anetbane or nitroethane. 
Fires: Water spray, fog or alcohol-resistant foam. 
ontainer from fire area if you can do it without risk. 
cooling water to sides of containers that are exposed to flames 
well after fire is out. Stay away from ends of tanks. 
ssive fire in cargo area, use unmanned hose holder or monitor 
ea; if this is impossible, withdraw from area and let fire burn. 
aw immediately in case of rising sound from venting safety device 
y discoloration of tank due to fire. 

u8e dry chemical extinguishers to control fire8 involving 

ff ignition sources; no flares, smoking or flames in hazard area. 
aak if you can do it without risk. 
Bpray may reduce vapor; but it may not prevent ignition in closed 
8. 

Page. 1 
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le- ER 26 
05/17/19 

ab 7 1 9 4  

mall Spills: Take up with sand or other noncombustible absorbent 
material and place into containers for later disposal. 

e Spills: Dike far ahead of liquid spill for later disposal. 

victim to fresh air and call emergency medical care; if not 
reathing, give artificial respiration; if breathing is difficult, give 

n case of contact with material, immediately flush eyes with running 
ater for at least 15 minutes. Wash akin with soap and water. 

emove and isolate contaminated clothing and shoes at the site. 

I -  

,' 

Page 2 
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T Smou: - Sunoy Typo: Molor: 

Q-10 Count Tiare - 
B L W K  (CPM) 

COUNTER EFFICIENCY (1 

CRlIrW 
I 

I I I 

I I I + + 
+ 



- 
D A T A C H E M  LABORATORIES COOLER RECEIPT CHECKLIST 

Ilex Cooler 
w -  T c m P M  - - o+?A‘ 2 k z L - 2 l L - 2  
L M c 9 s ” c ~ f M c 9 s o c 1 2 M c 9 5 ~  
L M C s s O C S M C 9 5 2 1 3 M C 9 5 O C  
t - 2 9 - 2 1 4 - 3  
i-OC10-PCA-2 

Client Name: m c o  8. Iceprrsent: 

Trmo Cooler 
~~~ 

Project/Task/Site: E c .  )t=: 

# Coolers Received, I 9. TempControl: 

custody seals?: t/fisent* 

rokul* 
(Qmck) 

TamperEvidm Cnnditioll of caolas @&v~k 

Comments on Cook Condition (#6) 
I 12. Are all temperapnes within pject specific guidelines? > ( z w  

tRESPONSE REQUIRED WITHIN 24 HOURS* 
~JE~~WAGER’S COMMENTS: 



-J- 
Project Manager 
A m l N u m b e r  Mailby Days 20 days 
Project Duration 11 Month I 

r u n m ~ u  umissions I CSIS 

Keith Nicholson 
3025 

c 

CLPSOW jY5 EPAClean ~ l d  

SW-846 Rw. SW-846 Rev. 
EPA Clean H20 
U S E  1990 
USAEC 1993 
NlOSH 
DCL SOP 
C l i d  lpscilid 

MSD 
MD Raw Data 
USAEC Custm Disk 
MSA ARF 
TnCa QC F m  (d below) 
olha Radiochemistry Cuc Nmtivc 

Hotplate luch Calibration dah Chhcr s 

- 
BlUJC 
LCS 
M m S D  
USAEC 

chhu 
SUIrOgrlC 

Meihod 

~~~ ~ 

Batch samples wilh other sets? 
MSmmXMSD sample idcntificd? 
spcci~Ic .. . . . . . ..- .- 

icnts Reportine Reaulrcments U)D/M D U l  DL - .  

SW-846 Rev. 
USAEC 1990 
USAEC 1993 
Sonication 
Sodlld 
Continuow 

KI  

PO 

t.3 DCLSOP 
(.3 olha (see comments) 

Comments: Analyze for U by EPA method 114 A-5, and by laser phosphoremetry - report results separately. Desired detection limits are 50 ug/sample for colorimetric U, and 
1 ug/sample for phosphoremetry. Analyze for gamma, alpha, and beta for mcthod I I J GI. A-4 and B-4. Desired detection limits a n  10 pCi for alpha and beta, a 

20 pCi/sample as Cs-137 for gamma. Liquid samples and filters are to be analyzed for total particulates prior to other analyses. The client will specify how any 
composiling of liquid samples is to be conducted. 

0 
0 
(3 



DataChem Laboratories 
PROJECT RESOURCE UTILIZATION 

te: -5')3,li.r 
L Reference 4k: 3 f F - 4 Y h - M  

Item 

SUMMARY 

Quantity 

.. fle7d- , 'sw:c, npany/Agency Name: 
alytes/Method: 6-Rw - 

Major Instrumentation 

CPSbAh" f C - s  ;L 

BOR 

Total Hours 
.z  

PPLIES 

UIPMENT USAGE 

(-jfQgo&!$ 

DataChem Laboratories/ 060 West LeVoy Drive / Salt Lake City, Utah 84123 



' CHEM L A  I O  R A T  0 R I f S  

I\4&od -*- 

Results in rn;Il;gams 

L 

p k  U& 1 so- 1 I sa.2 I sa. 3 h v c r a p c  I R a n p c  I R s n r c / h \ - c  L o o -  
7 366% 0 . $ 0 1  1 o.+o7 0.907 0.- 

I 
I 
I 1 I 1 

- 3% sci I I 
-. 

I 
I 

1 I 

1 I 

AKEcmoma BALTlMORE O F R E  
EST LeVOY DRM 
AKE CITY. UTAH 84123-2547 
5b77W. FAX 801 268-9992 

4388 GLENDALE-MILFORD ROAD 
CINCINNATI. OHIO 45242-3706 BALTIMORE. MARYLAND 21236-1220 RICHIAND. WASHINGTON 99352-41 16 513 733-5336. FAX 513 733-5347 

10 JULIET LANE SUITE 1203 

410 494-3612. FAX 410 529-5355 509 943-5858. FAX 509 943-5654 
W I N G  ANALYTICAL CHEMSTRY INTO ME 21ST C€NIURYm 



- - - - - Form RLIMS63M-V1.O 

Page 1 

COVER FORM (TYPE I) 
SINGLE METHOD ANALYSES 

SUMMARY INFORMATION 

06229511295286 DATA- 
L A B O R A T O R I  E S  
A Sorenson Company 09 5 4 SO OV 
CHEM 

JUN 2 2 1995 Date Reported.....: 

Date Printed......: 22JuIo-95 11129 
DCL Client Group..: 895-0498-BE 

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

!lient Sample ID 

lL-57496-1 
!C-57496-1 
Z A G  BLK 
:o-1 
10-1 
80-1 
'LD BLK 

Lab SamDle ID 

BL-57496-1 
QC-57496-1 

EO 3082 
EO 3082MD 
EO 3003 

EO 3 8 8 1  

EO 3 8 0 4  

160 West LeVoy Drive / Salt Lake 
FAX 

Client Ref Number.rNot Provided 
Release Number.. . . t Not Provided 
Analysis Method...:EPA 114 A-5 

fl-r/& 
Laboratory Supervisor: Norman Ks- Christensen 

o@ f'osg 0 ox- 
Utah 84123-2547 / (801) 266-7700 
268-9992 



- 7 1 9 4  

- - - 
)ATAB 

CHEM L A B O R A T O R I  E S  SAMPLE GROUP C O M M E N T S  
A Sorenson Company 

FORM H ( T Y P E  I) 
SINGLE M E T H O D  ANALYSES Form RLIMS63H-V1.O 

Page 2 
06229511295286 

0 9 5 4 S O O V  

Date Printed......: 2 2 4 ~ m - 9 5  11x29 
DCL Client Group..: S95-0498-OB 

Release Number....:Not Provided 
: Name..........:Hayden Environmental Qroup, Inc. 

3 Group Comments 

?ossible positive interferences could have been in the extract of sample 
32. The developed color of this sample was brownish-yellow, versus clear, 
: yellow of. the standards. 

11 Information 

! DCL QC Database maintains all numerical figures which are input from the pertinent data !. These data have not been rounded to'significant figures nor have they been moisture corrected. 
:s generated from the system, however, list data which have been rounded to the number of 
iicant figures requested by the client or deemed appropriate for the method. This may create 
discrepancies between data which appear on the QC Summary Forms (Forms B-G) and those that would 
.culated from rounded analytical renults. Additionally, if a moisture correction is performed, 
'ences will be observed between the QC data and the surrogate data reported on Form A (or other 
; forms) and corresponding data reported on QC Summary Forms. In these cases, the Form A will 
ite the "Report Basis" as well as the moisture value used for making the correction. 

. Definitions 
- Not Detected above the MDL or IDL (LLD or MDC for radiochemistry). - For organic analysis the qualifier indicates that this analyte was found in the method blank. 
- 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 1:l response is assumed. 

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



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

Date 

A Sorenson Company 

yte Analyzed MDL 

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

Result Flag Dilution CRDL 

SAMPLE ANALYSIS D A T A  SHEET 

iium 120-JUN-95 0 O : O O  I N D ,  

Form RLIMS63A-V1.O 

Page 3 
062295 112 952 86 

I 1  50  

Date Printed......: 22iTw-95 11x29 
Client Sample Name: BL-57496-1 

snt Name .......... :Hayden Environmental Group, Inc. DCL Sample Name...:BL-57496-1 
3nt Ref Number....:Not Provided 
?ling Site........:Not Applicable Matrix............: P/LIQ 
3ase Number.......:Not Provided Date Sampled ...... :Not Applicable 
? Received........:Not Applicable 
Client Group. .... : S95-0498-PE 
Preparation Group:Not Applicable 

3 Prepared........: 20-JUN-95 0O:OO 
>aration Method.. . : EPA 114 A-5 
p o t  Weight/Volume: Not Applicable 
Weight/Volume. ... : Not Required 

Reporting Units...: ug/sample 
O A s  Received U D r i e d  

DCL Analysis Group: G955N00Q 
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 - - - - 
DATA- 

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

A Sorenson Company 

yte 
i urn 

m t  Name..........: 
m t  Ref Number....: 
,ling Site ........ : 
3ase Number ....... : 

Date 
Analyzed MDL Result Flag Dilution CRDL 

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

5 Received........: 
Client Group.....: 

Preparation Group: 
I Prepared ........ : 
iaration Method.. .a 
[uot Weight/Volume : 
Weight/Volume .... : 

F O R M  A (TYPE I) 
SINGLE METHOD ANALYSES 

SAMPLE ANALYSIS D A T A  SHEET 

Bayden Environmental Group, Inc. 
Not Provided 
Not Applicable 
Not Provided 

Not Applicable 
S95-0498-PE 

Not Applicable 
20-JUN-95 0O:OO 
EPA 110 A-5 
Not Applicable 
Not Required 

Form RLIMS63A-V1.O 

Page 4 
06229511295286 

Date Printed......: 22ima-95 llr29 
Client Sample Name:=-57196-1 
DCL Sample Name...:=-57496-1 

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

UAS 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 

le Comments 

et = 2250 ug/sample 

oc gc23 
O Q 4  

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



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

.yte 
i i u m  

A Sorenson Company 

Date 
An a 1 y z ed MDL Result Flag Dilution CRDL 

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

ent Name..........: 
ent Ref Number....: 
pling Site ........ I 
Base Number.......a 

9 Received........: 
Client Group.....t 

Preparation Group: 
3 Prepared........: 
?aration Method...: 
p o t  Weight/Volurne: 
Weight/Volume .... : 

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 

Elayden Environmental Group, Inc. 
Not Provided 
RelW 1000006737 
Not Provided 

18-MAY-95 00100 
S95-0498-PE 

Not Applicable 
20-JUN-95 00100 
EPA 114 A-5 
Not Applicable 
Not Required 

Form RLIMS63A-V1.O 

Page 5 
06229511295286 

S954SOlF 

Date Printed......: 22-JUIO-95 11:29 
Client Sample Name:RBAG BLI[ 1153657.62.66 
DCL Sample Narne...:EO 3881 

Matrix............: F / L T Q  
Date Sampled ...... :ll-MAY-95 0O:OO 
Reporting Units.. ..: ug/sample 
Report Basis.. .... : O A s  Received U 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 W e s t  LeVoy D r i v e  / Salt Lake  C i t y ,  U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



DAT- 
CHl! L A B O R A T O R 1  E S  

lyte 

A Sorenson Compiny 

Date 
Analyzed MDL Result Flag Dilution CRDL 

ent Name..........: 
ent Ref Number....: 
pling Site........: 
ease Number.......: 

iium 120-JUN-95 0O:OO 

e Received........: 
Client Group.....: 

1500 1 5 0  

Preparation Qroup: 
e Prepared.. .... ..: 
paratlon Method...: 
quot Weight/Volume: 
Weight/Volume .... : 

lytical Results 

Hayden Environmental Group, Inc. 
Not Provided 
Rel# 1000006737 
Not Provided 

18-MAY-95 0 O : O O  
S 9'5 - 0 4 9 8 -FE 

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

Date Printed......: 22-Jw-95 11:29 
Client Sample Name: BO-1 (153658,63,67 
DCL Sample Name...:BO 3882 

Matrix.... ........ :F/LIQ 
Date Sampled.... ..:lO-MAY-95 0 O : O O  
Reporting Units.. . : ug/sample 
Report Basis ...... : O A s  Received ODried 

DCL Analysis Qroup:Q955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: 100-20 
Column Type.......:Not Applicable 

0 0 6  
960 West LeVoy Drive / Salt Lake C i t y ,  U t a h  84123-2547 / (61) 266-7700 

FAX (801) 268-9992 



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

yte 
i urn 

A- Sorenson Couipany 

Date 
Analyzed MDL Result Flag Dilution CRDL 

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

FORM A (TYPE I) 
SINGLE METHOD ANALYSES Form RLIMS63A-V1.O 

Page 7 
062295 11295286 

SAMPLE ANALYSIS D A T A  SHEET 

Date Printed......: 22-JUW-95 11129 
Client Sample Name:BO-1 1153658,63,67 

int Name .......... :nayden Environmental Group, Inc. DCL Sample Name.. . : BO 3882wD 
int Ref Number....:Not Provided 
,ling Site........:Rel# 1000006737 . Matrix............: F/LIQ 
lase Number.......:Not Provided 

t Received........:18-MAY-95 0 0 1 0 0  Report Basis ...... : n A s  Received O D r i e d  
Client Group ..... : S95-0498-FE 

Date Sampled.. .... :Not Provided 
Reporting Units...: ug/sample 

Preparation Group:Not Applicable 
I Prepared ........ : 20-JUN-95 0O:OO 
baration Method...: EPA 114 A-5 
pot Weight/Volume: Not Applicable 
Weight/Volurne....: Not Required 

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 



- 
FORM A ( T Y P E  I) 

SINGLE METHOD ANALYSES 

yte 
ium 

- - 
DATA= 

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

Date 
Analyzed WDL Result Flag Dilution CRDL 

20-JUN-95 0 O : O O  ND 1 5 0  

A Sorenson Company 

SAMPLE ANALYSIS D A T A  SHEET 

Form RLIMS63A-V1.O 

Page 8 
0622951 1295286 

Date Printed......: 22-Jw-95 llr29 
Client Sample Name:L0-1 1153659,64,68 

int Name..........: Hayden Environmental Group, Inc. DCL Sample Name...:BO 3883 
!nt Ref Number....% N o t  Provided 
iling Site........: Relt 1000006737 
lase Number.......:Not Provided Date Sampled......: 09-MAY-95 0O:OO 

I Received........:l8-MAY-95 0 O : O O  
Client Group.....: S95-0498-FE 

Matrix............: P/LIQ 

Reporting Units...: ug/sample 
Report Basis ...... : n A s  Received O D r i e d  

Preparation Group: Not Applicable 

laration Method...:EPA 114 A-5 
:uot Weight/Volume: Not Applicable 
Weight/Volume....: Not Required 

Prepared.. ...... : 20-JUN-95 0O:OO 
DCL Analysis Group:G955NOOQ 
Analysis Method...:EPA 114 A-5 
Instrument Type...:VIS SPEC 
Instrument ID.....: 100-20 
Column Type.......:Not Applicable 

960 W e s t  LeVoy D r i v e  / Salt Lake  City, U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



/ 

Form RLJMS63A-V1.O RM A (TYPE I )  
0622951 1295286 ~ I I Y U L C  METHOD ANALYSES - 

'te 
urn 

A Sorenson Company S 9 5 450-1 J 

Date 
Analyzed MDL Result Flag Dilution CRDL 

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

nt Name..........: 
at Ref Number....: 
Ling Site........: 
m e  Number.......: 

Received........: 
2lient Group ..... : 
?reparation Group: 
Prepared. ....... : 
hration Method...: 
lot Weight/Volume: 
Jeight/Volume.. .. : 

Hayden Environmental 
Not Provided 
Rell) 1000006737 
Not Provided 

18-MAY-95 0O:OO 
S95-0498-FE 

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

Date Printed......: 22-Jw-95 11829 
Client Sample Name:- BLR 1153660.65,69 

Group, Inc. DCL Sample Name...:RO 3884 

Matrix............: P/LI,Q 
Date Sampled. ..... :ll-WY-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 Type...:VIS SPEC 
Instrument ID.....: lOO-20 
Column Type ....... :Not Applicable 

)60 West LeVoy Drive / Salt L a k e  City, U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



FORM 6 (TYPE I) A - - - - SINGLE METHOD ANALYSES Form RLIMS63B-V1.O 
06229511295286 DATA- Page 10 CHEM QUALITY CONTROL DATA SHEET 

S955N03D 
L A B 0 R A T 0 R I E 5 LABORATORY CONTROL SAMPLE (LCS) 
A Sorenson company 

Date 
yte An a 1 y 2 ad Target Result 
iium 120-JUN-95 0O:Od t z r o  2100 

Date Printed......: 22-Jw-95 llt29 
tnt Name..........:Rayden Environmental Group, Inc. DCL Sample Name...:QC-57496-1 
lase Number.......:Not Provided 

DCL Analysis Group:G955NOOQ 
.ix...............: F/LIQ Analysis Methoa...:EPA 114 A-5 
krting Units......: ug/sample Instrument Type...:VIS SPEC 

Source...........: Column Type.......:Not Applicable 
Instrument ID.....: 100-20 

Percent QC QC 
Recovery Limits Flag 
Pr -2 

Preparation Group: Not Applicable 
I Prepared. ....... : 20-JUN-95 0O:OO 
iaration Method.. .: EPA 114 A-5 QC Limit Type. .... :nethod 

#le Comments 

et = 2250 ug/sample 

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



FORM C (TYPE I )  - - - - - 
SINGLE M E T H O D  ANALYSES Form RLIMS63C-V1.O 

06229511295286 

DATA= CHEM QUALITY CONTROL DATA SHEET 
Page 11 

L A B O R A T O R I  E S  BLANK SAMPLE 
A Sorenson Company S9 5 5N0 3C 

lyte 
nium 

Date Printed......: 22irmp-95 11x29 
ent Name.... ...... :Bayden Environmental Group, Inc. DCL Sample Name...:BL-57496-1 
ease Number.......:Not Provided 

rix...............: F/LIQ 
orting Units......: ug/sample 

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

Preparation Group:Not Applicable 
e Prepared........: 20-JUN-95 0 O : O O  
paration Method...: EPA 114 A-5 

Date 
Analyzed Result CRDL 

20-JUN-95 00: Od ND 5 0  

960 W e s t  LeVoy  Drive / Salt L a k e  C i t y ,  U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 



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

p t e  
iium 

A- Sorenion Company 

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

20-JUN-95 0 O : O Q  1500 1500 1500 0.000 0.00 

FORM E (TYPE I )  
SINGLE METHOD ANALYSES 

QUALITY CONTROL D A T A  SHEET 
MATRIX DUPLICATE SAMPLE 

3nt Name.. ........ :Hayden Environmental Group, Inc. 
3ase Nurnber.......r Not Provided 

Zix . . . . . . . . . . . . . . . :  P/LIQ 
rrting Units......: ug/sample 

- 7 1 9 4  
Form RLIMS63E-V1.O 

Page 12 
0622951 1295286 

Date Printed......: 22-J[119-95 1 1 x 2 9  
DCL Sample Narne...:EO 3882ltD 

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

Preparation Group: Not Applicable 
t Prepared. ....... r 20-JUN-95 0O:OO 
raration Method...:EPA 114 A-5 

QC Limit Type.....rMethod 

:: This data is from the LIHS not the QC database. 

960 W e s t  LeVoy  Drive / Salt  L a k e  C i t y ,  U t a h  84123-2547 / (801) 266-7700 
FAX (801) 268-9992 

I -~ 



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

A sotmson C O Y P A W Y  

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. 

Method Summary: The method was based on the measurement of a uranium-dibenzoylmethane 
complex. Absorbance was measured at 415nm. Uranium 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 acid-deficient 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 fdter 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%. 

M D  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 verLfcations and blanks met method specified acceptance criteria 

Flagging Codes: None. 

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



i- 
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. 

I 
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In fonMUOn pertaining to this datapackage is diyded into the four categories listed below (see colored divider 
sheets for an inventory list of each category). If an Item on the tnventoq is not applicable. an "NA" Is placed in the 
correspondlng check box. A Case Narrative immediately precedes this Table of Contents and contalns pe-ent 
information about this datapackage. 

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

Andy-bcal Forms 
Inventory Checklist 

D<I CaseNarrative 

Analytical or Environmental Report Form 

0 GC/MSTICs Applicable QC Sheets 

Cover Form 

Sample Group Comments (Form H) 

Sample Analysis Data Sheet (Form A) El Initial Calibration Form 

Laboratory Control Sample (Form B) 

Blank Sample (Form C) 

Matrix Spike Sample (Form D) 

Mat& Duplicate Sample (Form E) 

Matrix Spike/Matxix Spike Dupllcate Sample (Form F) 

Surrogate summary ( F O ~  GI 

ca 
Continuing Calibration Form 

Serial Dilution Form 

Endrin Breakdown or BFB/DFTPP 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 procedures In DCL SOP XX-DC-020, 
"Datapackage Preparation and Validation." 
Only the correct report forms are used (IRDMIS or Commercial Forms or RLMS Forms). 

AU fields on the report forms are complete with the correct information. inclucling signatures. 
Results for all samples are reported per client request. 

Units. methods, and dates are correct. 

X 
5 
5 

- 4  6 - X Sample and/or set comments are complete. cf.j 6 :.I -,L Q j-0 

.. 
'95 



-L 

---.. 
L A B  O S A r  0 1 1 1 S  

A K O l f U D .  C O l P A l l  

Sample Tracking Documentation 
Inventory Checklist 

LIMS Grouping Reports 

DataChem Laboratories (DCL) Chain-of-Custody Record 

1><1 DCL Sample Work Order 

Copy of numbered Nonconformance/Corrective Action Report [NC/CAFt) 

Copy of Client-Related Problem Report (CPR) 

Sample Tracking Documentation 
Reviewei Checklist 

The Sample Tracking Documentation Inventory Checklist above is complete. 

DCL Chaln-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 an the Sample Work Order were performed or an explanation for deviations is 
provided. 

Speclal 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 Narrative. 

NC/CAR and/or CPR were completed in accordance with procedures in DCL SOP QC-DC-006 
"Nonconfoxmance/Corrective Action Report (NC/CAR) Procedures." 

DC-006 "Chain-Of-CuStOdy and Laboratory ?'lacking." 

. . .  
, . .  

. ,  . , . .  . . . . . . . . . . . .  , .  . .  . .I .  . . . . .  . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . : . . . .  . .  



DataChem Laboratories 
LIMS - Sample Master System 

Analysis Group Report 

te: 21-JUN-1995 1O:Ol 
er: COPENHAFER 

alysis Run Name: G955N00Q 

mples: 7 

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

F i e l d  
Sample Name ----------- 
BL-57496-1 
QC-57496-1 
REAG BLK 
EO-1 
EO-1 
LO-1 . 

FLD BLK 

Laboratory 
Sample ID 

S955N03C 
S955N03D 
S954S01F 
S954S01G 
S955N03F 
S95 4s 01H 
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 

Page: 1 
RLIMS15-V1.l 

Group ID: G955N00Q 

END OF LISTING ----- --- 

Accnt. 
Number 

03025 
03025 
03025 
03025 
03025 
03025 
03025 

------ 



CHAIN-OF-CUSTODY 

Project/Job/Task: COMM-ENV I Split: I Root Set ID: S95-0498* IReporting Group CE 

Comments: Analysis $ 

-237-llG ~T 

Client: Hayden Environmental Group, Inc. I Account: 03025 

Verified: m4 
Date ' Field DCL Sample DCL Sample Qc Matrix 

Sampled ID Number Name ID 
11-May-1995 REAG BLK EO 3881 F/LIQ 
IO-May-1995 EO- 1 EO 3882 F/LIQ 
9-May-1995 LO-1 EO 3883 F/LIQ 
11-May-1995 FLD BLK EO 3884 F/LIQ 

~ ~ ~ ~ 

. '6' 1 VI  1 

Results due by: 7-Jun-1995 

DE DE EE # 
B 

t 

e 

x x x x  1 
x x x x  1 

x x x x  1 
x x x x  1 

E ; : !  0 

E ~p $ t 

a I 
S 

S P S B  

~ ~ 

Check box if there is a 
Form: COFCl 01-SWVZ.30 

~~ ~~ ~~~ 

Printed 5/22/1995 14:OS 



- 7 1 9 4  

'P. 
,UP 

E 

Sample Work Order 
: Clearance: 

Dject Manager: Keith R. Nicholson d% 
ent: Hayden Environmental G r o u p , b  

D C L  Root Set ID: S95-0498-FE 
D C L  Lab. Name: EO 3881-EO 3884 

Total # Samples: 4 

Ion Chromatography/UV-VIS Latest Latest N ~ .  ,,f Split Storage Analysis/Prep. 
Analytes Requested Prep. Date Anal. Date Sarnp. ID Location Method Inst. ~ 

Uranium 4 WIpb EPA 114 A-5 R 

count: 03025 

Dject/Task: COMM-ENV 
, te Received: 

000304 
er Sections Receiving Sample Portions: IM, IW, WA 

DataChem Laboratories/ Q60 West LeVoy Drive 1 Salt Lake City, Utah 84123 
PRINTED Sl2s1199s 11:46 : \ ~ 0 1 . 0 4 - S W V 2 . 1 2  

A 

Sample Medium: F/LIQ 

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

1 Date 

:tion Manager Approval: 
Norman K. Christensen 



Results due by: 7-Jun-1995 

Received: Date/Tirne/Signature $+ -75 / (600 / u a ; ; u ; '  u 
O R  I G I N A L F I E L D  S A M P L E  C H A  I N-0 F-CUSTO DY 

Reason for Transfer/ 
Relinquished By: (Signature) Date/Time Received By: (Signature) Stora e Location 

I I I 

Check box if there is  c tin ti n age D tj !it d 3 
Form: COFCI.01-SWVZ.30 

.c w 
S A M P L E  PREPARATION / ANALYSIS CHAIN-OF-CUSTODY 

Sample Prep/Analysis for: 
Prepared/Analyzed by: Da te/Time: 

Lab Notebook No.: 

4 

Reason for Transfer/ 
Relinquished By: (Signature) Date/Time Received By: (Signature) Stora e Location 

Printed 5/25/1995 11:4- 

b9J 



I I I 

DISTRIBUTION OF COPIES 
WHITE REMAIN WITH SAMPLES 

BLUE ORIGINATOR *IF SEALS ARE BROKEN, CONTACT THE FERMCO CONTACT LISTED ABOVE IMMEDIATELY. 
FS-F-3368 (REV 12/31/92) 



I -  1 . A  I 
- .  . __---.-..-.. . - . . . . . .uy"ml ." , l r  v".-~ru-c,yll NO: 

RSO - ANALYTICAL LABORATORY SERVICES 

*IF SEALS ARE BROKEN, 
FS-F-3388 (REV. 12/31/92) 

CONTACT THE FERMCO CONTACT LISTED ABOVE 

I 

Q 

Q 
,tea 

H 

IMMEDIATELY. 



RSO - ANALYTICAL LABORATORY SERVICES 
SARICR: SPL-6- 1336 1-1 OFF-SITE LABORATORY CUSTODY TRANSFER AND ANALYSIS REQUEST RECORD (OCTR) I 

PURCHASE ORDER NO: I OFF-SITE LAB CONTACT: IREPORT TO. 
FERMCO 
P.O. BOX 398704 

I KEl'r i j  N1CHOLSoA.I 
I FERMCO CONTACT/PHONE: 

45- A0 53 
RELEASE NO.: 

C I NC I N NATl, OH 45239-8704 

RECEIVING LAB NAME 
fblll OAIN I 9 3 1  338-41j-7 

REQUIRED REPORT DATE 
f ooL)OPb 737 

SAMPLE SHIPMENT DATE 

5d I 7- 4s I P  W Cod1RAG-T (NoPMA L) PATACClEM 
RECEIVING LAB ADDRESS: SAMPLE SHIPPER: I SAMPLE TEAM: 

6 

7 

8 

I 1 1  I 

I ,  j Ch7L 19&0 13, LLVoY b l ,  SALT LAZG Clly, N, 8YiL3 
CONDITION 

CONTAINER SAMPLE ANALYSIS REQUESTED UPON TYPE VOLUME PRESERVATION 
RECEIPT* 

PlPSTIt I *  \ L  I Eo -w 
I CPP I 

NO. DISTRIBUTION OF COPIES 
1 WHITE REMAIN WITH SAMPLES 

3 P I N K  FERMCO DATA REVIEW AND REPORTING 
2 YELLOW OFF-SITELAB 

4 I BLUE ORIGINATOR I 'IF SEALS ARE BROKEN, CONTACT THE FERMCO CONTACT LISTED ABOVE IMMEDIATELY. 
FS-F-33MI (REV. 12/31/92) 



PURCHASE ORDER NO.: , IOFF-SITE LAB CONTACT I REPORT TO: I 

1 OOOOO6737 
SAMPLE SHIPMENT DATE: 

FERMCO 
P.O. BOX 398704 

%-/io53 I kE/Tti /V I  Cff0LSolV 
RELEASE NO.: I FERMCO CONTACTIPHONE: 

RlCU DAliU (513) 33g-'91$7 C I N C  I NNATl, O H  45239-8704 

REQUIRED REPORT DATE: RECEIVING LAB NAME: 

5-17-95 
SAMPLE SHIPPER; 

P E R  C O ~ T R A C T  (NORMA L) DAT&lWM 
RECElVlNG LAB ADDRESS: SAMPLE TEAM: 

A ,  coaAJEl.1 1 EP6.MOnl, 5 ChTL 0 J. lLV~)ol/ b I?, SALT L A G  C J N .  m, RYI 23 . 
' CONDITION 

ANALYSIS REQUESTED UPON 

6 e'-- I . , , , ,  .. 
DATVTIME CONTAINER SAMPLE VOLUME PRESERVATION SAMPLE 

I RECEIPT' 

1 D.14 bJJAIGR 0 Pl~STlC I+ IL NOM 9FL3 PO 3%%L/ 

DESCRIPTION/TYPE/CODE COLLECTED TYPE SAMPLE NUMBER 

p p x + , c  , , \ f i 4 1 \  q1/4 5 

2 

3 

4 

5 

SPEC~ALINSTRUCT~oNS: 7bTflL l 4  RtJAL\I$ES ARC To B€ fEWofifiC) fWPH0RmETTW TOTAL U ; &ROSS A/B ; f'ARTICut.Rl€S; 
t E I ~ G ~  bmef i ld  oe T L ~ U D N \ E T W  ( A S  LISTED \N ~\~cryob *= L w A  V A N  

SAMPLE PLAN NUMBER PROJECT NAME CHARGE NUMBER 

oERlOP\C c o ~ P \ \ n A n n K V  6m5, '1 GCB 2 

I 
I 3. 

* 
CD 
IA 

DISTRIBUTION OF COPIES 
WHITE REMAIN WITH SAMPLES 

b 
P I N K  
BLUE ORIGINATOR 

FERMCO DATA REVIEW AND REPORTING 
*IF SEALS ARE BROKEN, CONTACT THE FERMCO CONTACT LISTED ABOVE IMMEDIATELY. 

FS-F-3366 (REV 12/31/92) 



Subject Laboratorg Sen"kes / Subcontracting 
FERMCO RFP # PES40706 

Dear Sir or Madam: 

I 

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 aaalfical support for the scope of work 
included with this letter. To s u w  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 from EPll-002. Filter, probe rinse (Acetone), 
and backhalf m0) sampIes 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 uranium per EPA Method 114, and according to, 
the protocol shom*in Table 2 of the scope of work. 

' 2. 

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 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. 

S ! 2 & 3 "  
P fi FQlop191 



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 

e, ?I94 
Page 1 of 1 

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

Composite 
Sample 
Number 

REAG BLK 
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 -P047-6737 
NOSO-725 -PO47 -6737 
NO50 -725 - PO47 -6737 

NO50-725 -PO47-6737 
NO50-725 -PO47 -6737 
NOSO-725 -P047-6737 

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

NO50 - 72 5 - PO47 - 6 737 
NO50-725-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 

AnaLis/ 
FACTS 
Number 

2001 53657 
200153662 
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 

0.1 06 
0.423 

- 

1.128 

0.101 
0.542 
0.934 

0.106 
0.476 
1.1 63 

- 

- 
Tare 

Weight 
Ibs. 

0.088 
0.141 
0.141 

0.088 
0.1 41 
0.1 41 

0.088 
0.1 41 
0.141 

0.088 
0.141 
0.141 

- 
- 
Net 

Neight 
Ibs. - 
0.01 a 
0.37C 
0.802 

0.01 a 
0.282 
0.987 

0.01 3 
0.401 
0.793 

0.01 a 
0.335 
1.022 

- 
6.537 1.480 5.057 



Radiological Records 

Files 

Supervisor Notified Time Date Notified by: 

0 c (3 TJI. 2 





D MAY 1 7 ,  1995 08:57:36 
OUP A S Y S T E M  117 S M E A R S  FOR F R E E  R E L E A S E  ( 1 . 1  MINI 

MPLE G R O S S  G R O S S  REMOV. REMOV. TIME OF 
MBER A L P H A  B-g d P K a  dPm-B-g COUNT 

1 
2 
3 
4 
5 

i 
9 

10 
11 
12 

0 
1 
1 
0 
0 
0 
1 
1 
0 
2 
0 
1 

2 
4 
4 
4 
2 
1 
1 
6 
2 
1 
2 
2 

-0 
2 
2 
-0 
-0 
-0 

2 
2 
-0 

5 
-0 

2 

0 08:58:45 
4 0 9  : 00: 0 6  
4 09:01:27 
4 0 9  :02: 4 8  
0 09:04:10 

-1  0 9 :  05: 3 0  
-1  09:06:51 

8 09:08:13 
0 09:09:34 

- 1  09 :  10: 5 5  
0 09:12:16 
0 09 :  13: 37 

n 
I &  

A 
u J 

r n 
U 

L " n- " 5-\7-515 

E R A T I O N  COMPLETE 



9- 

ED MAY 1 7 ,  1 9 9 5  1 0 : 0 4 : 4 5  k-k 7 1 9 4  
R O U P  A SYSTEM 117 S M E A R S  FOR F R E E  RELEPISE ( l . l < , # I N )  

A M P L E  G R O S S  G R O S S  REMOV.  REMOV. ". T I M E  O F  -. 
U Y B E R  ALPHA B-g dw-a dpm-B-g :\, C O U N T  

1 0 2 -0  0 10 :05 :55  i P E R A T I O N  COMPLETE Of 

I (;iZ!zS) 



26 05/17/19 9( 

UIDE 26 

POTENTIAL HAZARDS 

?IRE OR EXPLOSION 

Flammable/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 sewers. 
Runoff to sewer may create fire or explosion hazard. 

BALTH HAZARDS 

May 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. 
Runoff from .fire control or dilution water may cause pollution. 

EMERGENCY ACTION 

- ... 

;PILL OR LEAK 

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

Page 1 

‘IRE 

Small Fires: Dry chemical, CO2, water spray or alcohol-resistant foam. 
Do not use dry chemical extinguishers to control fires involving 
nitromethane or nitroethane. 

Large Fires: Water spray, fog or alcohol-resistant foam. 
Move container from fire area if you can do it without risk. 
Apply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 

For massive fire in cargo area, use unmanned hose holder or monitor 
nozzles; if this is impossible, withdraw from area and let fire burn. 

Withdraw immediately in case of rising sound from venting safety device 
or any discoloration of tank due to fire. 



Sect ion:  ER 26 os/: 

Small  S p i l l s :  Take up w i t h  sand o r  o t h e r  noncombustible absorbent  

Large S p i l l s :  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 .  
material and place i n t o  c o n t a i n e r s  f o r  l a t e r  d i sposa l .  

FIRST A I D  

Move victim t o  f r e s h  a i r  and ca l l  emergency medical care; i f  no t  
b rea th ing ,  g i v e  a r t i f i c i a l  r e s p i r a t i o n ;  i f  b rea th ing  i s  d i f f i c u l t ,  g i v e  
oxygen. 

I n  case of c o n t a c t  w i t h  m a t e r i a l ,  immediately f l u s h  eyes  w i t h  running  
w a t e r  f o r  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 c l o t h i n g  and shoes a t  t h e  s i te .  



SURVEY RECORD 

I .  I I I I I 

I 

r/ 
T Smear: - Suwoy Type: Molor: 

I 
I .  

lork Totl: Onlo: 

saintillation Counlor: 

Manulacl~or: Ludlum 
UOdJ Mumtm: 2929 

-~ 
108227 

BETA Ssllph Count Tian, - 1 min. 
BLANK (CPM) 0.00 69 .03  

COUNTER EFFICIENCY (%) 0 '34-1 'i' 0 * 4083 

I I I I I I 



A 

DATACHEM LABORATORIES COOLER RECEIPT CHECKLIST 

Cooler 
Received 

1 MC95 Q34I 20 “c: 

1. 

2. 

3. 

4. 

5.  

6 .  

7. 

Cooler Cooler 

A L M C 9 5 2 l l - 2  

L L M C 9 5 ” C . 7 - ” C 1 2 - ” C  
- - ” C l L - O C 1 3 M C 9 5 2  
4 M C 9 5 ” C 9 - 2 1 4 - ” C  

15MC95”I:10MC95”CIS-”C 

Ueived  --- lkmR 

Client Name: M C O  8. IcePresent 

~ 

Project/Task/Site: EL- F b3-37 
T i m a a t e  of Receipt: /o 0 
# Coolers Received: 

5 18 -‘% 

- 

HZESPONSE REQUIRED WITHIN 24 HOURSQ 
P R O J E ~  MANAGER’S COMMENTS: 

Custody Seals?: 
(*k) 

Condition of Coolers: 

Tamper Evident 

9. 

10. 

11. 

FrozenlMelted 

Comments: C&+l OdU/ 
Temp Control: P m e n 6  cluded3 

Comments on Cooler Condition (#a) 

I >euH 12. Are all temperatures within project specific guidelines? 

SAMPLE RECEIVING INCIDENT REPORT 
Client Sample #’s Affected: 
DCL Sample #‘s Affected: 

0 Cooler Temps out of Range 
0 Missing Cooler 0 Incorrect Preservation 9 Missing/Incorrect Bottle Labels 
0 BrokedLeaking Samples Q Low Sample Volume 9 Other 
0 Missing SamrAedBottles 

BRIEFLY DESCRIBE PROBLEM: 

DCL Set 1.D: 

cl Missing Paperwork 9 Incorrect Bottle Type 

1. 

. .  

I Delivered to: 
RojcaManagu 

I _  Delivered by: 
S i g n a h l r c l D W i  I 



~~ 

Project Protocol Worksheet 
Date 511 7/95 

Client 
Project 
Project Manager 
Account Number 
Project Duration 

Hayden Environmental 
FERMCO Emissions Tests 
Keith Nicholson 
3025 
1 Month 

Mailby Days 20 days 

X '  

LOD/MDUIDL 
Requirements Preparation Requirements Reporting Requirements Q C  Requirements Sample Project/ 

Stream Method Type 

- 
Blank 
LCS 
MS/MSD 
USAEC 
Sunogalr 
olhcr 

5 95 
EPA Clean 

Air 

Inorganic 

LCS 

MSA 
Trclar 
Olha iic Radiochemistry E 

Inorganic 
CLP sow 
SW-846 Rev. 
USAEC 1990 
USAEC 1993 
Microwave 
Hotplate 
DCL SOP 
Otha 

Radiochemist1 
Hotplate leach 
Muffle furnace 
Total dissolution 

MS Microwave 
MSD DCL SOP 
TnCU Other 

MD Organic 
Organic-- CLP sow 

SW-846 Rev. 
USAEC 1990 
USAEC 1993 
Sonication 
Soxhlel 
Continuous 
Separa1ory Funnel 
DCL SOP 
Olllet 

Y 

Full CLP SOW 
CLP Forms Only 
CLP Disk 
RLIMS 
Raw Data 
Custom Disk 
AKF 
QC Forms (speciQ below) 
Case Narrative 
Calibration data 
Continuing el. data 
Reporting Basis 
IRDMlS 
t4 of TlCs 
Counting Error ( I  or 2 sigma) 
TPU 
RPD 
RER 
Sctid raw data 
Store raw data 
Olhsr 

l 

CLP sow 
SW-846 RCV. 
EPA Clun H2O 
USAEC 1990 
USAEC 1993 
NIOSH 
DCL SOP 
Client specified 

Other 
QC Limits 
Mahod 
Statistical 
Client specified 

I 

x Method 

P 
Comments: 
0 
3 
+A 
E;? 
0 

Analyze for U by EPA method 114 A-5, and by laser phosphoremetry - report results separately. Desired detection limits are 
1 ug/sample for phosphoremetry. Analyze for gamma, alpha, and beta for method I I 4  G-I, A-4 and B-4. Desired detection 

colorimetric U, and 
for alpha and beta, a 

20 pCi/sample as Cs-137 for gamma. Liquid samples and filters are to be analyzed for total particulates prior to other analyses. The client Will specify how any a 
c2 cornpositing of liquid samples is to be conducted. e 

@ 
'h 



Kesults due by: 7-Jun-1995 

Project/Job/Task: COMM-ENV I Split: I Root Set ID: S95-0498-PE IReporting Group 

Client: Hayden Env i ronmenta l  Group, Inc. I Account: 03025 

V e r i f i e d : b  -e+ rg 
Analysis Cornrnen ts: 

Matrix 
Date Field DCL Sample D C L  Sample Qc 

Sampled ID Number Name I D  

1-May-1995 REAG BLK EO 3881 F/LIQ 
0-May-  1995 EO- 1 EO 3882 F/LIQ 
3-May-1995 LO- 1 EO 3883 F/LIQ 
1-May-19951 FLD BLK EO 3884 F/LIQ 

PE # 
4 B 

5 t 

2. 0 

t 
I 
e 

X 1 
X 1 

X 1 
X 1 

S 

~~ 

-75 1 ( d b b  /&&Q>% % Received: Date/Time/Signature sq 
u S A M P L E  PREPARATION / ANALYSIS CHAIN-OF-CUSTODY 1 

L 
Reason for Transfer/ 

Relinquished By. (Signature) Date/Time Received By (Signature) stora e Location 

AW&&&J- 

O R I G I N A L  F I E L D  S A M P L E  CHAIN-OF-CUSTODY Sample Prep/Analysis for: 
Prepared/Analyzed by: Da te/Tirne: 

Relinquished By (Signature) Date/Time Received BY (Signature) storage ~~~~~i~~ 

Lab Notebook No.: 

Reason for Transfer/ 

gQJ  

QZ 
k 3  

Form: COFCl.01 -S  WV1.30 



. .  

. . . .  . . . .  
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''i SAMPLE DISPOSAL CONTROL FORM.. . .  

, . .  : :, , .< , .  I . . .  

Chem Laborato.ries ID Number: S9A'-Oci9b- Analyst: f i b  
. . :  

of Analysis: b / a b c  
I t  

Analyzed For: 

. . DISPOSAL CLASSIFICATION* 

Not 
le Number Hazardous Hazardous 

* .  
1 1  
[ I  - 
[ I  
[ I  

nple (ather solid or liquid) ir to  be d d e d  u 
dour w u t c  up00 dirpord if it exhibitr any of 
>uowixlg conditionr: 

; (if ciuaifid u huudoua) 
If it or ito art- cont.inr lev& of the contun- 
inanto 2 thore rpedficd in Tabla 1. 
If it amtrinr aidaifiunt of O&C ud- 
V m t &  

. . . .  ..: . . . . .  . . . . . , < . : : : v : > ~ < . - ~ ,  - _  .. 
pmrided.. ' '  . I .  . . , .  

. . . . . .  . .  
.%".. 

. ...... :, . . . . . . . . . . . . .  . . . . .  . . . . . . . .  . .  - .  . .  . . .  

Code* Explanation 

0004 
WOI 
0018 
0006 
0019 
0020 
0021 
0022 
0007 
0013 
0014 
001s 
0026 
0014 
0027 
001a 
002J 

0011 
0031 

003 J Koxachlowbucadiena 0.5 
0034 
0008 
Dol1 
0009 
0014 
003s 
0016 
0037 
0038 
Dol0 
W l l  
0039 mu 
0040 
004 1 
o o ~ a  
0017 
RQU 

003a 

0031 U & ~ c h l o r o k n a m o  0.13 

-.ai0 s.000 
-1- 100.0 
~.nxono 0 . 5  
-m 1.0 
C A I W ( L  ?WX.ChlOrid* 0 . 3  
C h l O r b . a O  0.01 
Chlorob.nx*no 100.0 
chioroeoa 6.0 
M E  s.0 
O - C F . . O L  100.0.  
.4roML 100.0-  
D-CZ-01 100.0.  
C n m o l  200.0- 

1 2.44 10.0 
1.4-0 lchloro~naono 1 . 5  

I 1 . l - o i c k i O Z O O c h M *  . 0.1 
1 1 .1 -0 leh lo~thy lmno  0.7 
I l,4-0Laletotoluono 0.11 . 
ILndriCr 0.02 
I K*ouchlor 0.001 



DataChem Laboratories 

- Major Instrumentation Total Hours 
&&hi‘ /oQ@ZO L r  

PROJECT RESOURCE UTILIZATION SUMMARY 
te: b / z r / 9 r  

:L Reference f: f?$- W 8 -  f€ 

rn pa n y / Agency Name: &p& &&I-& 6&*, t k  

alytes/ M e t  hod: &4&*, / A sm F 718 - 91 
1 

BOR 

PPLIES 

UIPMENT USAGE 

DataChem Laboratories/ 060 West LeVoy Drive / Salt Lake City, Utah 84125 
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L A B  O I I A  T o n i e s  
A 8ORENSOY COMPANY 

Case Nanative 

. - .  I 
7 1 9 4  

CHEM 

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

Preparation SOP#: WR-DC-200 Matrix: Filter/ Liquid 
Andysis 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 
frlter. 

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: 

Blank: 

One LCS was analyzed within this data set 
and met al l  QC requirements. 

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. 

NCKAR: 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 all samples. 

9s 
'Date 

- w  u 



- - - - Form RLIMS63M-V1.O 

Page 1 

COVER FORM (TYPE I )  
SINGLE METHOD ANALYSES 

SUMMARY INFORMATION 

06 149509532 2 99 DATA= 
L A B O R A T O R 1  E S  

G954POlY 
CHEM 
A Sorenson Company 

Date Reported.....: 

Date Printed......:l4 -mm-95 09:53 
DCL Client Group..: S95-0498-DE 

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

Client SamDlc Lab Sample ID 

EL-51147-1 EL-51147-1 
QC-51147-1 QC-57147-1 
REAG BLK EO 3881 

' EO-1 EO 3882 
I LO-1 EO 3883 

FLD ELK EO 3884 

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

Analysis Method...:WR-EP-300 

0 6 3  P 4  Oic- 0 c 1.2 4. P i .  

960 West LeVoy Drive / Salt Lake City, Utah 84123-2547 / (801) 266-7700 
-74.. r n n - .  - r -  --e- 



A Sorenson Company 

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 

FORM H (TYPE I )  
SINGLE M E T H O D  ANALYSES Form RLIMS63H-V1.O 

Page 2 
061495095322 99 

SAMPLE GROUP COMMENTS 

Date Printed... ... : 1 4 - m - 9 5  09r53 
DCL Client Group..: S95-0498-DE 

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

Symbol Definitions 

ND - Not 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 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 1:l response is assumed. 



A- sorenson Company 

p e  
5 Alpha 

5 Beta 

FORM A (TYPE I) 
SINGLE METHOD ANALYSES 

Date Detection ResultfError 
Analyzed Limit *TPU Error Flag Dilution CRDL 

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

09-JUN-95 00:OO 3.4E-1 9.9E-lf2.lE-1 1 10 
f0.7E-2 

Form RLIMS63A-V1.O 
06 1495 1 12 94388 

SAMPLE ANALYSIS DATA SHEET 

at Name..........: Hayden Environmental Group, Inc. 
nt Ref Number....:Not Provided 
Ling Site....'....:Not Applicable 
ase Number.......:Not Provided 

Received........:Not Applicable 
:lient Group.....: S95-0498-DE 

Preparation Group: G955802X 

sratlon Hethod...: WR-DC-200 
lot Weight/Volume: 350.0 mL 
deight/Volume .... : Not Required 

Prepared.... .... : 09-JUN-95 0O:OO 

Date Printed......:ll-JIRS-95 lli29 
Client Sample Name: EL-57147-1 
DCL Sample Name...:EL-57147-1 

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

O A s  Received O D r i e d  

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

960 W e s t  LeVoy Drive / S a l t  Lake Ci ty ,  Utah 84123-2547 / (801) 266-7700 
p11v i n n * \  c ~ r n  nnnc) 

____________  ~ ~ 



A - - - - FORM A (TYPE I) 
SINGLE METHOD ANALYSES DATAF 

Analyte 
i Gross Alpha 

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

A Sorenson Company 

Date Detection ResulttError 
Analyzed Limit fTPU Error Flag Dilution CRDL 

09-JUN-95 0O:OO 1.8E-1 7.OElf1.3EO 1 10 

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

fl.1El 

Form RLIMS63A-V1.0 

Page 4 
06149509532299 

S455802R 

Date Printed......:14-JmJ-95 0 9 t 5 3  
Client Sample Name:QC--57147-1 

Client Narne..........:Hayden Environmental Group, Inc. DCL Sample Name...:Qc-57147-1 
Client Ref Number....:Not Provided 
Sampling Site........: Not Applicable 
Release Number.......:Not Provided 

Date Received........: Not Applicable 
DCL,Client Group. .... : 695-0498-DE 

Matrix............: P/LIQ 
Date Sampled......:Not Applicable 
Reporting Units...:pCi/m sa* 

O A s  Received O D r i e d  

DCL Preparation Group:G955802X 
Date Prepared........: 09-JUN-95 0O:OO 
Preparation Method...; WR-DC-200 
Aliquot Weight/Volume: 350.0 mL 
Net Weight/Volume....: Not Required 

DCL Analysis Group:,G955802X 
Analysis Method...:WR-EP-300 
Instrument Type.. . : GPC 
Instrument ID.....: HT-1000-A3 
Column Type.......:Not Applicable 



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

te 
Alpha 

Beta 

A Sorenson Company 

Date Detection ResultfError 
Analyzed Limit fTPU Error Flag Dilution CRDL 

09-JUN-95 0O:OO 5.6E-1 5.1EOf6.8E-1 5 10 

09-JUN-95 0 O : O O  8.9E-1 S.SEOf7.3E-1 5 10 
i1.2EO 

fl. 3E0 

FORM A ( T Y P E  I) 
SINGLE' M E T H O D  ANALYSES 

SAMPLE ANALYSIS D A T A  SHEET 

,t Name..........:Hayden Environmental Group, Inc. 
.t Ref Number....:Not Provided 
ing Site........:Relt 1000006737 
se Number.......:Not Provided 

Received........: 18-MAY-95 0 O : O O  
lient Group... ..: S95-0498-DE 
reparation GrouprG955802X 
Prepared........: 09-JUN-95 0 O : O O  
ration Method...:wR-DC-200 
ot Weight/Volurne:lO.O mL 
eight/Volume .... : Not Required 

Form RLIMS63A-V1.0 

Page 5 
06 149509532 2 99 

Date Printed......:l4-Jrm-95 09x53 
Client Sample Name:RBAG ELK 1153657.62.66 
DCL Sample Name...:BO 3881 

Matrix............: F/LIQ 
Date Sampled ...... :ll-MAY-95 0O:OO 

Report Basis ...... : a A s  Received O D r i e d  Reporting Units ... : p C i / U C S k y P c /  

DCL Analysis Group:G955802X 
Analysis Method...:WR-EP-300 
Instrument Type...: GPC 
Instrument ID.....:HT-~ooo-A;L 
Column Type.......:Not Applicable 

I60 West LeVop D r i v e  / Salt L a k e  C i t y ,  Utah 84123-2547 / (801) 266-7700 
. - e - .  - - -  - - - -  



DATA 

4nalyte 
:ross Alpha 

k o s s  Beta 

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

Date Detection ResulttError 
Analyzed Limit fTPU Error Flag Dilution CRDL 

09-JUN-95 0 O : O O  0.6E-1 4.2EOf7.0E-1 5 10 

09-JUN-95 0 O : O O  9.9E-1 . 2.OEOf7.4E-1 5 10 
fl. 1EO 

f0.4E-1 

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

Elient Name..........:IIayden Environmental Group, Inc. 
Client Ref Number....:Not Provided 
Sampling Site........: Relt 1000006737 
Release Number.......:Not Provided 

Date Received........:10-MAY-95 0O:OO 
DCL Client Group.....:S95-0490-DE 

DCL Preparation Group:G955002X 
Date Prepared..... ... : 09-JUN-95 0 O : O O  
Preparation Method...:WR-DC-200 
Rliquot Weight/Volume:lO.O mL 
Net Weight/Volume .... :Not Required 

D A T A  SHEET 

Form RLIMS63A-V1.O 

Page 6 
06149509532299 

Date Printed......:ll-JW-95 09r53 
Client Sample Name: EO-1 1153658,63,67 
DCL Sample Name...:EO 3082 

.Matrix............: P/LIQ 
Date Sampled......: 10-MAY-95 0 O : O O  
Reporting Units...: p C i / M S -  
Report Basis ...... : H A S  Received ODried 

DCL Analysis Group:G955002X 
Analysis Method...: WR-EP-300 
Instrument Type...: GPC 
Instrument ID.. . . .: HT-1000 -a3 ’ 

Column Type ....... :Not Applicable 

Analytical Results 



- -  

DATAF 

Rnalyte 
Zross Alpha 

k o s s  Beta 

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

Date Detection ResultfError 
Analyzed Limit fTPU Error Flag Dilution CRDL 

09-JUN-95 0O:OO 7.7E-1 . 6.5EOf8.4E-1 5 10 

09-JUN-95 0 O : O O  1.1EO 2.9E0*8.3E-1 5 10 
il -5EO 

fl . OEO 

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

A Sorenson Company 

Client Name..........:Haydan 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-DE 
DCL Preparation Group:G955802X 
Date Prepared ........ : 09-JUN-95 0 O : O O  
Preparation Method...: WR-DC-ZOO 
Aliquot Weight/Volume: 10.0 mL 
Net Weight/Volume .... : Not Required 

Form RLIMS63A-V1.O 

Page 7 
06149509532299 

D A T A  SHEET 

Date Prlnted......:l4-m-95 09x53 
Client Sample Name:LO-1 1153659,64,68 
DCL Sample Name...:BO 3883 

Matrix............: F/LIQ 
Date Sampled......: 09-MAY-95 0 O : O O  
Reporting Units ... : p C i / W S v  
Report Basis ...... : m A s  Received ODried 

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



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

te 
Alpha 

Beta 

A Sorenson Company 

Date Detection ResultkError 
Ana 1 y z e d L i m i t  fTPU Error Flag Dilution CRDL 

09-JUN-95 0O:OO 7.1E-1 5.3EOk7.6E-1 5 10 

0 9 - ~ ~ ~ - 9 5  00100 8.6E-1 4.4EOf6.9E-1 5 10 
fl. 3EO 

il. 1EO 

FORM A ( T Y P E  I) 
SINGLE M E T H O D  ANALYSES Form RLIMS63A-V1.O 

Page 8 
06149509532299 

SAMPLE ANALYSIS D A T A  SHEET 

ut Name..........: Hayden Environmental Group, Inc. 
nt Ref Number....:Not, Provided 
Ling Site........:RelW 1000006737 
ise Number.......:Not Provided 

Received........:18-MAP-95 0 O : O O  
:lient Group.....: S95-0490-DE 

?reparation Group: G955802X 
Prepared........: 09-JUN-95 0O:OO ,, 
Iratlon Method...: WR-DC-200 
lot Weight/Volume:lO.O mL 
leight/Volume .... : Not Required 

Date Printed......:iI-m-95 09r53 
Client Sample Name:RLD BLX 1153660.65.69 
DCL Sample Name...:BO 3084 

Matrix............: F/LIQ 
Date Sampled......: 11-MAP-95 0O:OO. 
Reporting Units ... :pCi/wa&,,.+ 
Report Basis.... ..:mas Received O D r i e d  

DCL Analysis Group:G955802X 
Analysis Method...:WR-EP-300 
Instrument Type...: GPC 
Instrument ID.. . . . : €IT-1000-0s 
Column Type.......:Not Applicable 



- - FORM B (TYPE I) - - SINGLE M E T H O D  ANALYSES Form RLIMS63B-V1.O 
06149511185670 DATA= Page 3 

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

Date Percent QC QC 
An a 1 y t e Analyzed Target Result Recovery Limits Flag 

09-JUN-95 00:OO 68.8 69.7 101. 40.0/160. Gross AlDha 

................ 
A Sorenson Company 

-Gross Beta 

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

09-JUN-95 0O:OO 50.4 5 5 . 8  111. 50.0/150. 

Matrix...............: F/LIQ 
Reporting Units......: pCi/i/s 

LCS Source.. ......... :?a-avt i s L  3115 

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

"4e 

3 - 4 0  ISL alas 

Date Printed.. .... : 14-JUH-95 1l:le 
DCL Sample Name...: QC-57147-1 

DCL Analysis Group:G955802X 
Analysis Method...: WR-EP-300 
Instrument Type...: GPC 
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 - 



DATA 

yte 
5 Alpha 
s Beta 

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

Ana 1 y z ed Result CRDL 
09-JUN-95 00: O d  0.163 1 
09-JUN-95 00: Od 0.992 4 

1 1 9 4  

QUALITY CONTROL DATA SHEET 
BLANK SAMPLE 

Form RLIMS63C-V1.0 

Page 4 
0614951 1185670 

Date Printed......:14-JIm-95 llr18 
nt Name..........:Hayden Environmental Group, Inc. DCL Sample Name...:BL-57147-1 
age Number.......:Not Provided 

ix . . . . . . . . . . . . . . . :  P/LIQ Analysis Method...: WR-EP-300 
r t i n g  Units......: pCi/sample Instrument Type...:GPC 

DCL Analysis Group:G955802X 

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

Preparation Group: 695580211 

aration Method...: WR-DC-200 
Prepared.... .... : 09-JUN-95 0O:OO 

Lytical Results 

960 W e s t  LeVoy Drive / Salt Lake C i t y ,  Utah 84123-2547 / (801) 266-7700 



FORM F (TYPE I) 
SINGLE METHOD ANALYSES 

A - 

Analy t e Analyzed Result Result 1 Recovery Limits Flag 
-Gross Alpha 12-JUN-95 0 O : O O  0.159 73.3 I 69.4 105. 45.0/105. * 
Gross Beta 12-JUN-95 0 O : O Q  1.13 50.6 1 51.9 95.3 45.0/105. 

QUALITY CONTROL DATA SHEET 
MATRIX SPIKE SAMPLE 

MATRIX SPIKE DUPLICATE SAMPLE 

- 

Client Name..........: Hayden Environmental 
‘Release Number.......r Not Provided 

b 

Date Duplicate Percent QC QC Ana 1 y t e .Ana 1 y z ed Result R8COQery Uean Range RPD Limits Flag 
Gross Alpha 12-JUN-95 0O:Od 66.9 96.1 70.1 6.42 9.2 0.000/50.0 
Gross Beta 12-JUN-95 00:Od 51.9 101. 51.3 1.35 2.6 0 . 0 0 0 / 5 0 . 0  

Matrix...............: WATER 
Reporting Units......: pCi/’a* 

Form RLIMS63F-V1.O 

Page 5 
06149511185670 

S954YO5L 

Date Printed......: 14 -JULS-95 11:18 
Group, Inc. DCL Sample Name...:lIXS 03847WS 

DCL Analysis Group:G955802x 
Analysis Method...: WR-EP-300 
Instrument Type...: GPC 
Instrument ID.. . . .: 61c HT- looo 
Column Type.......: Not Applicable 

DCL Preparation Group:G955802X 
Date Prepared........: 09-JUN-95 0O:OO 
Preparation Method...: WR-EP-300 

QC Limit Type ..... :Method 



- 1 1 9 4  
Datapackage Table of Contents 

Information pertatning to this datapadrage is divided into the four GitegOrfeS hted below (see colored divider 
sheets for an inventory list of each category). If an item on the inventory is not applicable, an "NA" is placed in the 
corresponding check box A Case Narrative mediately precedes this Table of Contents and contains pertinent 
lnformation about this datapackage. 

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

Analytical Forms 
Inventory Checklist 

Case Nanattve 

Data Review and Approval Form Analytical or Environmental Report Form 

Applicable QC Sheets 

Matrix Spike/Mamx Spike Duplicate Sample (Form F) 

Sample G ~ U P  comments (~o rm H) E 
Sample Analysis Data Sheet (Form A) E 
~aboxatory Control Sample ( ~ o r m  B) 

Blank Sample (Form C) 

Matrix Spike Sample (Form D) 

~atr lx ~uplicate  Sample p o r n  E) 

E 
E 

Surrogate Summary (Form GI 

Initial Calibration Form 

ConUnuing Calibmtion Form 

Serial Dilution Form 

Endrin Breakdown or BFB/DETPP GC/MS Tuning Form 

Internal Standard Form 

Analytical Forms 
Reviewer Checklist 

The AnalyUcal Forms Inventory Checklist above is complete. 
The Case Narrathre was completed in accordance with procedures ln DCL SOP XX-DC-020. 
"Datapackage Preparation and Validation." 
Only the correct report forms are used (IRDMIS or Commexrcial Forms or RLIMS Forms). 

~ l l  fields on tbe report forms are complete with the correct information, including signatures. 
Results for all samples are reported per client request. 

Units. methods, and dates are correct. 

2 
& 
- )c 

Sample and/or set comments are complete. (-j@rJT3g 



Sample Tracking Documentation 
Inventory Checklist 

LIMS Grouping Reports 

DataChem Iaboratorles (DCL) Chainsf-Custody Record 

DCL Sample Work Order 

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

Copy of Client-Related Problem Report (CPR) 

Sample Tracking Documentation 
Reviewer Checklist 

?he Sample "Yaclslng Documentation Inventory Checklist abbe is complete. 

DCL Chainsf-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 speclfied on the Sample Work Order were performed or an explanation for deviations is 
pmded.  

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 Namative. 

"Nonconfonna.ne/Con-ecUve Action Report (NC/cAR) Procedm." 

2 
x Package. 

DC-006 "Chatn-of-CuStOdy and Laboratory TraCldng." 

& 

& NC/CAR and/or CPR were completed In accordance with procedures in DCL SOP QC-DC-006 
5 



DataChem Laboratories 
LIMS - Sample Master System 

Preparation Group Report 

;e: 14-JUN-1995 13: 41 
?r: LULLY 

?paration Run Name: G955802X 

iples: 18 

Labor at ory 
I Sample Name ----------- 

BL-57147-1 
' QC-57147-1 
1 EO 3881 

EO 3882 
1 EO 3883 

EO 3884 
MXS 03841 
MXS 03842 
MXS 03843 
MXS 03844 
MXS 03845 
MXS 03846 
MXS 03847 
MXS 03847MS 
MXS 03847MSD 
MXS 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 
SWO 8 0 0 4 0 6MSD 
E14SW0800409 
E14SW0800412 
E14SW0800415 

-- END OF LISTING ----- 

Laboratory 
Sample ID 

S955802Q 
S955802R 
S95 4P067 
S954P068 
S954P069 
S954P06B 
S954YO5C 
S954Y05D 
S954Y05F 
S954Y05G 
S954Y05H 
S954YO5J 
S954YO5K 
S954YO5L 
S9 5 4Y 05M 
S954Y05N 
S954YOSP 
S954Y05Q 

---------- 

Page : 1 
RL IMSl5-V 

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 

.1 

Group ID: G955802X 

03025 
03025 
03025 
03025 
03025 
03025 
03107 
03107 
03107 
03107 
,03107 
03107 
03107 
03107 
03107 
03107 
03107 
03107 



Results due by: 7-Jun-lD86 

I SAMPLE PREPARATION / ANALYSIS CHAIN-OF-CUSTODY u * h  

ieceived: Date/Time/Signature 

1 . .  
ORIGINAL FIELD SAMPLE CHAIN-OF-CUSTODY Sample 'Prep/Analysis for: Lab Notebook No.: 

Prepared/Analyzed by: Da te/Time: 

I I 1 
:heck box if there is a continuation page 0 
rm: COFCl.01-SWVZ.30 (jc; g&-jr9 

Printed 5/22/1995 14:OS 



Clearance: 

P 

' 

I 

Sample Work Order 
DCL Root Set ID: S95-0498* 

Radiochemistry Latest Latest N ~ .  of Split Storage ' Analysis/Prep. 
Analytes Requested Prep Date Anal. Date Samp. ID Location Method Inst. 

Total Uranium 29-May-1995' 8-Jul-1995' 4 
Gross Alpha -.v - 8-Jun-1995' 8-Jul-1995'- 4 
Gross Beta 8-Jun-1995' 8-Jul-1995' 4 

Gamma scan 29-Mav-1995' 8-Jul-1995' 4 b 

ect Manager: Keith R. Nicholson 
it: Hayden Environmental Group, Inc. 
Bunt: 03025 
ect/Task: COMM-ENV 
e Received: 18-May-1995 

D for Mailing Report: \7-Jun-1895 

DCL Lab. Name: EO 3881-EO 3884 

Total # Samples: 4 

Sample Medium: F/LIQ 

Earliest Sampling Date: 9-May-1995 

Preparation Type: 

ed on dare of collection 

:ial Instructions: 

:ion Manager Approval: ' /?Q do - 5 2 f - 4 /  - 
Charlie C. fialker Date 

er Sections Receiving Sample Portions: IM, IW 
DataChem Laboratories/ 060 West LeVoy Drive / Salt Lake City, Utah 84123 

PRINTED 6/23/1995 16:49 : ~~01 .04 -S \V \ '2 .12  



Received: Date/Timc/Signature ~ - / # f i ~  / lbbb / 
t U 

Relinquished By: (Signature) Received By: (Signature) 

ORIGINAL FIELD SAMPLE CHAIN-OF-CUSTODY I 
Reason for Transfer/ 

sloragc ~~~~~i~~ Relinquirhed By: (Signature) 

t I I I 

I I 

Reason for Transfer/ 
Date/Time Received By: (Signature) Location 

Check box if there is  a c@t@&$&i%&e 0 
Form: COFCI.01-SWVY.30 

SAMPLE PREPARATION / ANALYSIS CHAIN-OF-CUSTODY 
b-= 
Sample Prep/Analysis for: l a b  Notebook No.: 
PreDared/Analvred bv: Date/Tirne: I 

~~ ~ 

I 
Printed 5/22/1995 14:05 A 





- 
Fernald-Enidironmental Restoration Maha'aemenf Corporation I REFERENCE DOCUMENT NO. I 1 

* 
NO. OISTRIBUnON OF COPIES 

1 WHITE REMAIN WITH SAMPLES 
2 YELLOW OFF-SITELAB 
3 PINK FERMCO DATA REVIEW AND REPORTINQ 
4 BLUE ORlQlNATOR 

- 
RSO - ANALYTICAL LABORATORY SERVICES 

SARICR: 5K-6- )33L OFF-SITE LABORATORY CUSTODY TRANSFER AND ANALYSIS REQUEST RECORD (OCTR) I I 
PURCHASE ORDER NO.: IOFF-SITE LAB CONTACT IREPORT TO: i 

FERYCO 
P.O. BOX 398704 
CINCINNATI, OH 452398704 

kE/M EIICHOLSaJ 

R t r (  DniN (513) 336-4m 
FERMCO CONTACTIPHONE 

REQUIRED REPORT DATE: 

95- 4053 
RELEASE NO.: 

SAMPLE SHIPMENT DATE: RECEIVING LAB NAME 
looOOOh?f7 

I P  I ATA E HEM 
lRECElVlNG LAB ADDRESS: 

R CorJrRACl (NORMAL) 
ISAMPLE TEAM: 

5e / 7- 9 5 
SAMPLE SHIPPER 

SAMPLE 
SAMPLE NUMBER I OESCRlPTlON/TYWCODE 

6 

7 

10 I 
I 

r ''7-35- 

I I I 

I I I 

l 

c 

I I I 13. J I 
Q 
k 

CONTACT THE FERMCO CONTACT LISTED ABOVE IMMEDIATELY. 



BEST 
AVAILABLE 

COPY 

P 



. -  

Post-ir Fax Note 

h 

L 2 t  1994 Phon# Phon. 
~ U r # ~ / - ~ 8 - Q Q 7 ~  F u r  

& 
h 

scm'a 
m m m  Lsboratorics 
~ W e s t L e v O y ~ e  ' 
SJttJecitytuT 

subject= ~abomtov Servf~es / Subcontracting 
FERMCO RF'P # PES-80706 

 ear Sir or Madam: 

We ate 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 analytical support for the scope of work 
included with this letter. To summarize ' the adytical scope of work 

Provide analysis by USEPA Method 5 (4- Part 61) for three field samples &om 
Source EP8-013 and one field Sample from EP11-002. Filter, probe rinse (Acetone), 
and backhalf R O )  samples will be included as well as Quality control sample (see 
below). Samples are to be analyted for total particub. 

2 -'- Following particulate adys& the fractionr tor escb deld sample shaII be cornposited 
and amdyzcd to total activity and uranium per EPA Method 114, and accor&g tof 
the protocd shown in Table 2 ofthe bcopc ofwork .I 

1. 

3. Proposed cost shall indude cust to mfyzt and report resotts for all field smzpks 
and Quality control samples. ouality control samples to be induded in the sample 
sets: 

. 

- Performance evahration sample, to be supplied by FERMCO, and 
for totat Uranium in the same manncr as the composites (Item 6, wpc of 
work). 



- 7 1 9 4  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 NE; Particulates; Gamma Scan 

Composite 
Sample 
Number 

REAG BLK 
REAG. BLK. 
REAG 8uc 

EO-1 
€0-1 
EO-1 

LO-1 
LO-1 
LO-1 

FLD. BLK 
FLD. BLK 
FLD. BLK 

Lot Number 

NO50 -725-PO47 -6737 
NO50-725-PO47-6737 
NOS0 -725 - PO4706737 

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

NO50 -725-PO47-6137 
No50 -725 -PO47 -6737 
NO50-725 -PO47 -6737 

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

Sample 
Container 

Size 

PETRI DISH 
1L PLST 
1 L  PLST 

PETRI DISH 
1L PLST 
1 L  PLST 

PRRI DISH 
1L PLST 
1L PLST 

PETRI DISH 
1L PLST 
1L PLST 

Analid 
FACTS 
Number 

2001 53657 
2001 53662 
2001 53666 

2001 53656 
2001 53663 
2001 53667 

2001 536% 
2001 53664 
2001 53668 

2001 53660 
200153665 
200153669 

- 
(irOSS 
Weight 

Ibs. 

0.106 
0.51 1 
0.943 

0.106 
0.423 
1.1 28 

0.101 
0.542 
0.934 

0.1 oe 
0.47E 
1.162 

- 

- 
6.53; 

- 
Tare 
Ueight 
Ibs. 

0.088 
0.1 41 
0.141 

0.088 
0.141 
0.1 41 

0.088 
0.1 41 
0.141 

O.08E 
0.141 
0.141 

- 

- 
1.48( 

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 a 
0.335 
1.022 

- 
5.057 



FEMP RADlOLOGICAL SURVEY REPORT COVER SHEET w<mG-, - ,?q 
BADGE: PAQE 

I 1  OF.% 
L& 1ccq 

DATE: - LEVEL: 

WORK PERMIT NUMBER: / 

s-\7+15 

 BAWE: 
st30 - * 02- 

N/  
RW? NUMBER. SIQNATURE: 
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ED MAY 17,  1995 08:57:36 
ROUP A SYSTEM ti7 SMEARS FOR FREE RELEASE ( 1 . 1  MIN) 

SAMPLE GROSS GROSS REMOV. REMOV. TIME OF 
NUMBER ALPHA B-g dPm3 dpm3-g COUNT 

1 0 2 -0 0 08:58:45 
1 4 2 4 09  : 00:06 

09: 01 :27  
2 
3 1 4 2 4 
4 0 4 -0 4 09  : 0 2 : 4 8  

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

5 
0 1 -0 -1 

1 2 -1 09: 06: 51 1 
1 6 2 8 09:08:13 
0 2 -0 0 09:09: 34 
2 1 5 -1 09:10:55 

- 9  
10 
11 0 2 -0 0 09:12:16 
12 1 2 2 0 09:13:37 

i 
** 5-\7-5s 

OPERATION COMPLETE 



- . . . - . - 
FOUP A SYSTEM #7  S M E A R S  F O R  F R E E  RELEASE (l.li .;HIN) 

G R O S S  REMOV. REMOV. e, TIME OF -. AMPLE GROSS UYBER ALPHA 8-g dpm-a dpm-B-g h; COUNT 

1 0 2 -0 0 10:05:55 

PERATION COYPLETE Of 



POTENTIAL HAZARDS 

IRE OR EXPLOSION 

Fl€uxIable/combustible material; may be ignited by heat, sparks or flames. 
Vapors amy travel to a source of ignition and flash back. 
Container may explode in heat of fire. 
Vapor explosion hazard indoors, outdoors or in sewers. 
Runoff to sewer may create fire or explosion hazard. 

mi RazARDS 

,Hay be poisonous i f  inhaled or absorbed through skin. 
Vapor6 may cause dizziness or suffocation.  contact MY irritate or burn s k i n  and eyes. 
,Fire may produce irritating or poisonous gases. 
Runoff from fire control or dilution water may cause pollution. 

EXERGENCY ACTION 

Keep unnecessary people away; isolate hazard area and deny entry. 
Stay upwind; keep out of low areas. 
Positive pressure eelf-contained breathing apparatus (SCBA) and 
structural firefighters' protective clothing will provide limited 
protection. 

involved in fire. 

ff Shipping Paper not available or no anewer, CALL CHEMTREC AT 
1-800-424-9300. 

Isolate for 112 mile in all directions if tank, rail car or tank truck is 

CALL Emergency Response Telephone Number on Shipping Paper first. 

If water pollution occurs, notify the appropriate authorities. 

Small Fires: Dry  chemical, C 0 2 ,  water spray or alcohol-resistant foam. 
Do not use dry chemical extinguishers to control fires involving 

Large Fires: Water spray, fog or alcohol-resistant foam. 
Hove container from fire area if you can do it without risk. 
Apply cooling water to sides of containers that are exposed to flames 
until well after fire is out. Stay away from ends of tanks. 
For massive fire in cargo area, use unmanned hose holder or monitor 
nozzles; i f  t h i s  is impossible, withdraw from area and let fire burn. 
Withdraw Anmediately in case of rising oound from Venting 8afety dmvic8 
or any discoloration of tank due to fire. 

nitrcnnethane or nitroethane. 

P f w .  OR LEAK 

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

Page 1 



in: ER 26 05/17/19 

Spills: Take up with sand or other noncombustible absorbent 
‘rial and place into containers for later disposal. 
1 Spills: Dike far ahead of liquid spill for later disposal. 

victim to fresh air and call emergency medical care; if not 
thing, give artificial respiration; if breathing is difficult, give 
ren. 
,me of contact with material, immediately flush eyes with running 
!r for at least 15 minutes. Wash skin with soap and water. 
‘e and isolate contaminated clothing and shoes at the site. 



By: /WM 

I 
I 
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DATACHEM LABORATORIES COOLER RECEIPT CHECKLIST 

1 1. Client  me: W C O  8. IceF'mcat Y a  
Roject/Task/Site: E L- e: b337- 
TicJDate of Receipt /goo 5 /B -7s- 

FmtenlMelted 

3. Comments: em c m  OdM 
4. # Coolers Received; I 9. TempControl: 

8 

5. cu!mdyseals?: t/Abscnto 10. LocationTe 

raken. 

6. TmpcrEvidcnt Condition of Coolas: $ji!gimk 
7. Cammenu on Cooler Condition (rvs) 

I V U H  12. Are all tempaamres within project specific guidelines? 

I &nul 
Cooler Cooler m w -  coolu 

.Bteeived - Z z n D w -  
r M m  cm' = d L - 2 A - 2  
2 - 2 * - - 2 1 2 - a C  
3 - O C S M C 9 S 2 A - 2  
--29-.eIr-.c 

* 5 M C 9 S F L L M C 9 5 2 - L L - 2  

I 

HUSPONSE REQUIRED WITHIN 24 HOURS* . . ,. 

-MANAGER'S COMMENTS: 



hjd I PERMCO Emissions Tests -I Date 511 7/95 

Mailby Days 20 days 

LODIMDUIDL 
Stream Requirements 
Sample PmJect/ 

Method Type QC Requircmenta Preparatlon Requlrcmcnts Reporting RequircmenIJ 

5 95 
&PA Clean 

Air 

Inorganic 

MSD 
MD 
USAEC 

Inorganic - 
CW sow 
SW-846 Rw. 
USAEC 1996 
USAEC 1993 

DCL SOP 
olha 
Radiachcmistrv 
Hotplate kKh 

BIr+ Mum2 llrmrcs 

MS M i i n  
MSD DCL SOP 
1- other 

MD Organic 
Organic CLP sow 

TouI k W m  

Blrnk SW-146 Rw. 
Lcs USAEC 1996 
MYMSD USAEC 1993 
USAEC Smiatian 
Slllloptt Soxhld 
olha Cantinuan 

Batch samples wilh other ScprrrtayfiJml sevl (3 Ya 0 
MS/MWMSDsampleidenlifitxf? (i) Ya @ 
Specific spiking levels i d e n t i f i  

DCL SOP 
olha 

ti,j M- 

I (3 olha (set wmmlnts) 

Ca l ib t lh  drlr 
c~inUmgc11. dala 
Rcpocling Bub 
IRDMIS 
II orTlCs 

TPU 
RPD 
RER 
Jmd raw data 
S~orc raw data 
(hhcr 

Counting h ( t  ow 2 rim) 

I SW-846 Rcr. 
EPA ckrn H i 0  

. .  

' W  
Comments: Analyze for U by EPA method 114 A-S, and by laser phosphoremeLry - report results separately. Desired detection limits are 50 ug/sample for colorimetric U, and 

I @sample for phosphoremdry. Analyze for gamma, alpha, and beta for method I I4 G-I. A 4  and 84. h ind detection limits are 10 pCi for alpha and beta, a 
20 pCi/samplc as (3-133 for gamma. Liquid samples and filters are to be analyzed for total particulates prior to ocher analyses. The client will specify how any 
cumpositing of liquid samples is to be oonduaed. 

k 
#A 

. .. . 



. . .  
. .  

SAMPLE DISPOSAL CONTROL FORM 

Chem Laboratories ID Number: Analyst : 

of Analysis: Analyzed F O C :  

DI SPOSAL CLASS I FICATION~ 

Not 
le Number Hazardous Hazardous Code* Explanation 

1 
1 
1 
1 
1 
1 
1 
1 

aple (ather miid or liquid) ir to be d d e d  u 
rdou w u t e  upon dirpoad if it uhibitr m y  of - 

dowiag ConditioM: 

E (id cldfied u huudoor) 
If it or ita extract contaim I& of the contam- 
ins& >, thom rptci5td in Tabla 1. 

. .  

If it 

If it lir determined by the Chcmirt or  znaawpr 
th.t the ramp18 ir hrurdoor, poimnoa, or, 
todc.(e.g., 8ome of the patiade fomdationr). 
If thir code ir wed, an ap1~18tion muat be 
p-dd- .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, 50ppm PCB . Y.'... :; ::, :;>' . . .  - . . . . .  .......... .........-..-. :: . . . .  . . . . . . . . . . . .  . .  . . . .  . . . . . . . . . . . . . . . . .  

. .  

-1 m 1 - L . .  

LPA MI 
- - 

0004 &mu s.900 
was -1- 100.0 
0018 mnxono 0 . )  
DO06 c.drLm 1.0 
0019 CarBOa Tacrachlotido 0.5 
DO20 Ol1o-o 0 .01  
0021 Cnlombonxono 100.0 
0022 C h l O r o t O r r  6.0 
0007 w m  s.0 
DO21 o-Crmro1 200.0. 
0024 I-cmML 200.0. 
002s p-Crm.01 200.0. 
0026 Crn.01 200.0- 
0016 1.44 10.0 
DO27 1.4-0lchloroknxono 7.5 
0021 1.2-0lchloroaehAn. 0.S 
002) 1. L - o l c h l O ~ C t I y h M  0.7 
0010 2,4-0Lottmtolwno 0.11 
W l l  - 0.02 
0011 nopuch1or 0.001 
0011 ttouchlomknxanr 0.11 
0031 ~ ~ ~ c h ~ O ~ b l A t A d 1 ~ ~  0.s 
DO14 Horuch1omath.n. 1.0 
D O O l  trva s.0 
0013 tL 
Do09 Y 
W14 U 
001s am 
Wl6 I1 
0017 e). 

0018 
w10 sa 
W l l  u 
w u  m 
DO40 h 
0048 2, 
DO41 2, 
W17 1, 
QQuLU 



SUPPLIES 

Date 

DataChem Laboratories 
PROJECT RESOURCE UTILIZATION SUMMARY 

Personnel Total Hours 

Date: 

DCL Reference #: 
Cornpany/Agency Name: 

Analytes/Met hod: 

Item 

LABOR 

Quantity 

Major Instrumentation Total Hours 

EQUIPMENT USAGE 



- - - k - T n 9 4  
& I  

L A I  0 1 A I  0 a I l l  
A l O R l # I O l  C0#*1#1 

Analytical Documentation 
Inventory Checklist 

Copy of TCLP Preparation Logbook Pages 

Copy of Sample Preparatlon Notebook/Logbook Pages 

Copy of Analyst's Notebook/Method Logbook Pages 

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

Percent Solfds/Percent Moisture Results a Copy of Reagent Logbook Pages 

(xl Copy of Secondary or Intermediate Standard Preparation Logbook Pages 

Copy of primary Standard or Concentrated Stock Standard Preparation Logbook Fages 

Copy of Working Standard hparation Logbook Pages 

c d c a t e s  ofAndysis for  standard^ 

Copy of Standard Verlflcatlon Logbook Pages (including documentation for spildng 
solutlons and calibration standards) 
Copy of Preparation Logbooks for solutions prepared by QC 

AU other miscellaneous documentalion associated with this set (descrlbel 

EGl 
..... -.- L-. -._ 

Analytical Documentation 
Reviewer Checklist 

, .  

Tne Analytical ~bocumentalion Inv+ory Checklist above is complete. . .  

& Basic documentation procedures were followed in accordance with DCL SOP XX-DC-004 

, :: .. . .-. . 

- 



F - 
E smplc Prep QrgS; ar*, Project Book No. No.- 31 r194,, 



r 

Gross AlphdBeta Proportional Counting Log 

Acct No.: 5025 Set No.: s%- O w g - D c  
AcdNo.: 5\07 Set No.: '&-ooq 7- bg 

Client $1 : ~ / 4  

Client #2 : AI& 
Client ~ ' 3  :A& Acct No.:&\ Set No.: 

Prep. Group ID: 6'3% 802% Date Prepared: b!, a!6 Matrix: & 



Book No. qO '#b Page No. 122 



. 
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BookNo. 2 Page 55 

RADIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

INTERMEDIATE STANDARD LOG 

idhities are referenced to the source datdtime. Decay ufrrediom are to be made on the following page. 



BookNo. 2 Page 8 

RADIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

STANDARD SOURCE LOG 

J. 

Date Received: Received By: 

I 

.- I 

- 

Phcc Source Label Above 

,SOTOPE(S) SONC. ( p C i g )  ISOTOPE(S) CONC. (pCi/g) 
/A ! a  

31 1 2 ; ;  h'2 
I I  C J 1 -  

J 

Usage: 
*Use Julian date and military time 



U.S. Endmnmrntrl Protrctlon Agoncy 
Environmontal Monitoring Systems hborrtory-trs VWr8 

Nuclorr Radiation Asrossmont Olvirion 

I .  

. Calibration Certificate 

Measurement krivicy of wlneiprl rrdionuclidr 

December 13, 1990 I 
Activity of drughtrr rrdimuclide 



7 1 9 4  

The manufaaurrr stater that 4aivitisr other than that of tho principal nuclid. 
and of iu daughter nuclides, i f  any, ware ertimned/known to be: 

Purity 

, 

D m  SctremU This & n d r r d i i  h brud OCL t h ~  following usumprknr of th. princrpk nudido, fa 
daughter nudida and impurities (no rlkunna'foc o r m  in thoso ruumpdocrr or the 
assumption of quotd h&-lifm haw bmn included in tho ~~umcnn d mncy a b ) .  

Plutnniuw239 and ixpuritks Were assmd to decay 100 percent 
by alpha emission. 

- 

-238 0.033% of the total activity 
- Pu-240 4.6xl0-5% of the total activity m: -241 1.5~10% of the total a c t i ~ Q r  . .  

-244 6.  2X1OW9% of the total activity 

RUWrlrr 

-242 8,8x106% of the total activity 0 0 ,g $6 5 .e-???.. 

Dato C u t i i i e  Prepared 

Awroval Signnure 



I 

Date Inits. Solvent Activity (pCi)t Final Weight Conc. @ C i g ) t  itngss 

JOh/%~W ad / w 0 2  a 4 by D I o O * O q a ~ ,  a*. q9.3 1 y K q  

BookNo. 2 Page 61 

-1 
2, 

3. 

4. 

5. 

6. 

7. 

8- 

9. 

10. 

11. 

12 

13. 

14. 

15. 

16. 

17. 

18. 

RADIOCHEMISTRY LABORATORY 
RADIOACTIVE MATERIAL INVENI'ORY 

INTERMEDIATE STANDARD LOG 

Date Inits. Aliquot Activity (pCi)t Balance (pCi)t Destination 
I 

C I M S ,  M 5 9  
bklci5 1zt d031g 78.705 a32Lb6a &sm 4 x 

- 

1, 1 

it All.dVities are referenced to the source datdtime. Decay arredons are to be made on the following page. 



BookNo. W L  Page U 

Source Reference DatelTimd: 42 / if? / Solvent: QJ/v u(T/ 
, 

ISOTOPE(S~ CONC. (pCig) ISOTOPE@) CONC. (pCi/g) i 
\ 6r- 70 Lox7 

RADIOCBEMlSTRY LABORATORY 
RADIOACTIVE MATERIAL INVENTORY 

STANDARD SOURCE LOG 

Vendor: F& Vendor Source ID:) qrqM I 
CAUTION . . 'I 

-US YEGAS 

Plaa Source Label Above 

Usage: 
*Use Julian date and military time 

DCL Balance ID No.: / d  2 6 , f f  
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U.S .  Environmental Protection Agency 
Environmental Monitoring Systems Laboratory-Las Vegar 

Nuclear Radiation Assessment Division 

Calibration Certificate 

.c~a)t-.~~a[ February 11, 1994 I 
Aclivity of daughter radionuclide 

Totd m8St of this 8olytion 

r i . .  
Approx. 5.0 

~ 

Method of measurement . 
The a c t i v i t y  of t h e  primary solution was measured . .  

four P i  e f f k i e n c y  tracing 

The a c t i v i t y  of t h e  d i l u t i o n  was measured by l i q u i d  
s c i n t i l l a t i o n  counting. 



. .  e.. . . .a- - . >. ._ :-. 
,fir.:' i 

. .e-., . .  
Pur i ty  The manufacturer states that activities other than that of the principal nuclide 

L 
and of its daughter nuclides. if any. were estimatedlknown to be: 

1 I-] of the principal activity (1) o.thers 

(2) I g, i t  1.1 of the principal activity 

g:iF 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 certified value of the radioactive 

concentration of the principal activity had a standard error (sm) not greater than 5 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)). 

. .  
n 

' The maximum uncertainty due to the assessable systematic errors (dilution. counting, and 
' known uncenainty 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(smg at the 99.7% 
confidence limits and the worst case estimate of the w e m a t i c  errors ( +a ,  -6 ) 
The overall uncertainty is therefore calculated on the basis of + t(sm) +a], - b(sm) +a3 - 
and is 1 x 1 ,  I r n I o f  the quoted radioactive concentration. 

c 
Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its 

daughter nuclides and impurities (no allowance for enor in these assumptions 01 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 
Composition 
of Solution 

Carrier content per gram of solution: 

100 micrograms strontium 
100 micrograms yttrium 

Preservative: 

Other components: 

0.1 1-1 HC1 - 

Remarks 

February 14, 1994 Date Certificate Prepared 

&proVal Signature 
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Raw Data 
Radiochemistxy/Mixed-Waste Department 

Proportional Counting 
Inventory Checklist 

Section 1. Sample and QC Data 

Section 2. Instrument Performance and Calibration Data 
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Section 1. Sample and QC Data 
Proportional Counting 

Inventory Checklist 

~aboratory Control Sample WS) Instrument prfnt-out 

Blank Instrument Print-Out 

X Accuracy Sample OMS) Instrument Print-Out 

Precision Sample (MSD/MD) Instrument mt-out 

meld Sample Instrument Rht-Out 

00 
~l~mmnrv Instrument Print-Outs specifying appropriate backgrounds. efIiclendes (unless 

:;5+ 

corrected for a parttcular isotope of interest). and cross-talk values 
Computer/h4anual Calculation Sheets s-g al l  calculational inputs and results 

’ Section 1. Sample and QC Data 

Reviewer Checklist 
Proportional counting 

The Sample and QC Data Inventory Checklist above b compl&. 

All appropriate QC for the project was perfomed. 

All appropriate QC data met acceptance crlterla. Unacceptable QC data were documented. and 
justiacattOns were provided for data used. 
Pxintats arc initlaled and dated. 

. . . . . .  .~ . . . .  . . . . . . . . . .  . . . .  
. . .  

. . . .  
. .  

. .  . .  

. . . .  

. .  

. . . . . . . . .  _ _  . . . .  ,. . .  . , . .  

. .  
. . .  . .  . .  

. . . . . . . .  . . . .  . . .  ... 0 0 1.9 11.2 2 
. . . . . . .  
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Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

Drawer A: 1330 High 14400 sec. 

DCL-STD . REP 

RLO612A.SLK 

Det An 65.9-10096 
D e t w  65.4-1 OOYe 
Det An 69.6-1 00% 
Det A14 70.3-10040 

33.30% 0.37599999 7.5a02465 
33.04% 0.044 9.2323008 
33.45% 0.122 7.116515 
34.13% 0.086 7.5292134 

Be& Window Efficiency Background Crosstalk 
Det An 0 - 65.896 44.30% 3.31 2 0.995901 11 
Det An 0 - 65.3% 44.49% 1 .M8 0.99997914 
Det Ai3 0 - 69.5% 42.6?% 1.1900001 1.000195E 
Det A14 0 - 70.296 45.59% 1.682 0.9972395: 

Sample: MT 
Gross: 28 
Gross: 269 

GrOeS 37 
Sample: EL-57147-1 

Gross: &a 
Sample: QC-57147-1 

Gross 10162 
Grogs: 12879 

Gross: 47 
Gross: 691 

Sample: MXS-03841 

Sample Factor: 1 
Net: O.OOE+OO 4.094379 
Net: O.OOE+OO 4.2802 

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

Net: 4.22E+01 4.8238242 
Net: 4.95E41 4.9074386 

Net: 1.1OE-01 d).0616068 
Net: 1.19E+00 4.2426894 

Sample Factor: 1 

Sample Factoc 1 

Sample Factor, 1 

Jun 12,1995 1821:15 
pCl: O.OOE+OO q.1276563 
pC1: 0.00€+00 4.2849027 
Jun 12,1995 18:21:15 

pC1: 1 SOE-01 4.0722076 
pC1: 9.23E-01 4.1998666 
Jun 12,1995 1821:15 

pCl: 5.69€+01 t1.109368 
pC1: 5.22€+01 4.9579056 
Jun 12,1995 18:21:15 

pCf: 1.17€+00 4.2397748 
pC1: 1.45E-01 4.08131 11 



DCL-STD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count lime 

M A :  1330 Hiah 14400 sec. 

DataChem Laboratories AlphdBeta Counting Report 

RLO613A.SLK 

Canberra HT-1000 System 
!port Date: June 13.1995 01 57 pm Data File 

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

Det An 65.9-1 0040 33.30% 0.37599999 7.5802469 
Det AR 65.4100% 33.04% 0.044 9.2323008 
Det A/3 69.6-1 0096 33.45% 0.122 7.1 165 19 
Det A14 70.3-10096 34.13% 0.086 7.5292134 

Beta: Window Efficiency Background Crosstalk 
bet An 0 - 65.8% 4.30% 3.312 0.995901 11 
Det AR 0 - 65.3% 4.49% 1.028 0.999979 14 
Det A13 0 69.540 42.67% 1.1900001 1.0001959 
Det A14 0 - 70.2% 45.59% 1.682 0.99723953 

Sample: MT 
Gross 26 
Gross 265 

Sample: MXS-03847MS 
GrO- 6435 
GrOMi 11389 

Sampk MXSO3847MsD 
G r O e  6145 
GrO- 11113 

G r O e  57 
GrOSX 623 

Sample: MXS-03848 

SampleFactoc 1 
Net: O.OOE+OO 4.094379 
Net: 0.00E40 42802  

Net: 2.68E+01 4.6553753 
Net: 4.40E41 4.855327 

Net: 2.55E+01 4.6409171 
Net: 4.33E41 4.8505125 

Net: 1.52E-01 4.0668007 
Net: 9.02E-01 10.233059 

Sample Factoc 1 

Sample Factor. 1 

Sample Factoe 1 

Jun 13,1995 09:56:12 
pCI: O.OOE+OO 4.1276563 
pCI: O.OOE+OO 4.2849027 
Jun 13,1995 0956:12 

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

pCI: 3.43E+01 4.8630639 
p a :  4.57E+01 4.8978137 
Jun 13,1995 0956:12 

pCi: 2.01E-01 4.0881664 
pCi: 8.91E-01 4.23026 

Page 1 



DCL-STD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count l ime 

lwer c 1330 High 14400 sec. 

DataChem Laboratories Alpha/Beta Counting Report 

RLO612C.SU 

Det Cn 67.1-1 00Yo 
Det c12 70.2-10096 
Det CB 76.8-1 00% 
Det C/4 72.9-1 00% 

33.45% 
33.25?'0 
32.90% 
32.8096 

0.1 12 7.95231 06 
0.062 9.0144672 
0.114 8.3989506 
0.178 8.399148 

Beta: Window Efficiency Background Crosstalk 
Det c11 0 - 67.0% 45.02% 1.256 1.0026717 
Det C/2 0 - 70.1% 44.81% 1962 0.998051 58 
Det C13 0 - 76.7% 42.73% 1.252 0.99 1315 13 
Det c14 0 - 72.896 43.56% 1.63 1.0033267 

tcn 
lha 
a 
:a2 
ha 
a 
a3 
ha 
a 
cJ4 
ha 
a 

Sample: MXS-03845 
Gross: 51 
GmSX 1007 

GrOSX 33 
GmSa 779 

Gross: 44 
G r O e  527 

G r O s  24 
GrOso: 271 

Sample: MXS-03846 

Sample: MXS-03847 

Sampk MT 

Sample Factor: 1 
Net: l.OOE-O1 4.0652835 
Net: 2.93Ei.00 4.2769665 

Ne t  7.60E-02 4.0517424 
Net: 1.98E+W 4.2481209 

Net: 6.90E-02 A.0617288 
Net: 9.38E-01 4.21 14261 

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:lS 
pC1: 1.35E-01 4.08791 13 
pCI: 293E+00 to.2n1122 
Jun 12.1995 1821:15 

pCi: 1.03E-01 ~0.0700989 
pCi: 1.99E+00 4.2494169 
Jun 12,1995 1821:lS 

pCI: 9.45E-02 4.084527 
pCI: 9.89E-01 to.2229007 
Jun 12,1995 1821:lS 

pCI: 0.00€+00 to.0891874 
pC1: O.WE+W to.203297 



DCL-STD. REP 

Canberra HT-1000 System 
Data File Report Date: June 14,1995 0747 am 

Drawer Program Parameters RL0613A1 .SLK 
High Voltage Amp. Gain Count Time 

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 An 65.4-10096 33.04% 0.044 9.2323008 
Det A13 69.6-1 00% 33.45% 0.122 7.116519 
Det A14 70.3-1 00% 34.13% 0.086 7.5292134 

Beta: Window EMciency Background Crosstalk 
Det An 0 - 65.8% 44.30% 3.312 0.995901 11 
Det An 0 - 65.3% 44.49% 1.028 0.999979 14 
Det A13 0 - 69.5% 42.67% 1.190000 1 1.0001959 

I Det A14 0 - 70.2% 45.59% 1.682 0.99723953 

DataChem Laboratories AlphdBeta Counting Report 

Sample: MT 
Grots: 102 
G m s  1111 

Gross: 341 
Gross: 1982 

G r O a  376 
G m e  1537 

GrOcis: 457 
GrO- 2206 

Sample: EO 3881 

Sample: EO 3882 

S m p k  €03883 

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

Net: 2.97E-01 4.0405961 
Net: 9.27E-01 4.1241817 

Net: 2.54E-01 4.0488036 
Net: 329E-01 4.1224343 

Net: 3.71E-01 4.0491565 
Net: 4.96E-01 to.1459592 

Sample Factor: 1 

Sample Factor: 1 

SampleFactoc 1 

Jun 13,1995 15:08:04 
pCi: O.OOE+OO to.0890385 
pCi: O.OOE+OO 4.1987156 
Jun 13,1995 15:08:04 

PCi: 4.05E-01 4.0553405 
pCI: 9.39E-01 4.1257242 
Jun 13,1995 15:08:04 

pCi: 3.42E-01 to.0657193 
pCi: 3.47E-01 4.1292435 
Jun 13,1995 15:08:04 

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



DCL-STD.REP 

Drawer Program Parameters 
Hlgh Voltage Amp. Gain Count Time 

lwer B: 1330 Hiah MlddO sec. 

DataChem Laboratories AlphdBeta Counting Report 

RL0613Bl.SLK 

Canberra HT-1000 System 
~ o r t  Date: June 14,1995 07~48 am Data File 

Detector Parameters 
Alpha: Window Efficiency Background Crosstalk 

74.3-10096 33.09% 0.148 7.6540756 Det 811 
Det 812 77.3-1 00% 33.96% 0.066 7.2033896 
Det 813 78.4-1Wyo 31 .#yo 0.09 9.5462275 
Det 814 n.a-iwO/o 32.95% 0.1 1 8.0109806 

Beta: Window Efficiency Background Crosstalk 
Det 811 0 - 74.2% 43.91% 1.516 0.99632984 
Det B/2 0 - 77.2Yo 44.30% 0.95200002 0.99805003 

o - 78.3% 42.620/0 1.368 1.0187516 Det 813 
Det 814 0 - 77.7% 42.8290 1.62 - 1.0118318 

Sample: MT 
GroSS 110 
G r o s s  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 O.OOE+W 4,0412998 
Net O.OOE+W 4.132218 

Net 2.95E-01 4.0435191 
Net 7.38E-01 4 . 1  175397 

Net 2.00E-02 4.0333T76 
Net 6.53E-01 ~4.135222 

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

Sample Factor: 1 

Sample Factor: 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 

pC1: 3.91E-01 4.0577234 
PCI: 7.50E-01 4.1195187 
Jun 13,1995 15:08:13 

pci: 2.87~-w i0.047a207 
pa: 6.90E-01 4.1429025 
Jun 13.1995 1508:13 

pCI: 6.02E-02 iO.0518197 
pCI: O.WE+OO 4.143762 

Page 1 



UN-1995 1 0 :  08 

? ID. . . . . . . . . . . . . . . . .  
LE NAME. . .. . . . . . . . . . . 
LE ID. . . . . . . . . . . . . . . .  

rER ID. . . . . .  .... ..... 
CION NUMBER. . . . . . . . . 
;E ALPHA COUNT....... 

LE COUNT TIME........ 
;E ALPHA BACK GROUND. 

LE BETA COUNT........ 

,E BETA BACK GROUND. 
,E BACK GROUND TIME.. 
!E................... 
JE ALPHA EFF. 
JE BETA EFF e . . .  e . . . .  

JE ALPHA ATTN. 
,E BETA ATTN. . 
L TO BETA X TALK. . . . . 
TO ALPHA X TALK..... 
MATIC ERROR.. . . . . . .. 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

G955802X 
BL-57147-1 
S955802Q 

HTlOOO 
A2 

37 .0  
468.0 

240.0 M I N .  
0.0440 
1 .0280  

500.0 M I N .  
0.3500 L 

0.3304 
0.4449 
0.8745 
0.9462 
0.09232 
0.01000 
0 .1000 

RESULTS ALPHA 

R300-V1.O 

RESULTS BETA 

ACTIVITY.. . . . . . . . . . . . . . . . . . : 2.8353+00 pCi /L  K0.350L = 
TWO S I G  COUNT ERROR........ : 6.0523-01 
TPU. . . . . . . . . . . . . . . . . . . . . . : 8.2163-01 pCi/L 
LLD........................ : 8.008E-01 p C i / L  
MDC.. . . . . . . . . . . . . . . . . . . . . . . : 9.6543-01 pCifi X O*35'0L= 



-~ 
@ -  L v n w  
'1- 

~ ~ - 1 9 9 5  1 o : o a  R300-Vl.  0 
DATACHEM LABORATORIES 

GROSS ALPHA / BETA ANALYSES 
SDG : NA . ID................. : G955802X 

,E NAME..... ......... : QC-57147-1 
IE I D .  ............... : S955802R 

'ER ID. . . . . . . . . . . . . . .  : HTlOOO 
' I O N  NUMBER.. ........ : A 3  
iE ALPHA COUNT....... : 1 0 1 6 2 . 0  
,E BETA COUNT........ : 1 2 8 7 9 . 0  
,E COUNT TIME........ : 240 .0  M I N .  
,E ALPHA BACK GROUND. : 0.1220 
iE BETA BACK GROUND. : 1 . 1 9 0 0  
,E BACK GROUND TIME.. : 500.0 M I N .  
E.......... ......... : 0 .3500  L 
E ALPHA EFT......... : 0.3345 
E BETA EFF ......... : 0.4267 
E ALPHA ATTN........ : 0.8674 
E BETA ATTN......... : 0.9447 

TO BETA X TALK..... : 0.07117 
TO ALPHA X TALK..... : 0.01000 
MATIC ERROR......... : 0.1000 

RESULTS ALPHA A C T I ~  13 \ S b v  

ACTIVITY. ................. : 1.9913+02 p c i f i  % oO3S0 L . 6 ' ? * b q P c / a m  = I,3iIf4"ISe TWO S I G  COUNT ERROR....... : 3.7673+00 
TPU.. ..................... : 3 .9203+01  pCi f i  A 0 . 3 5 ~ ~  . 
LLD. ...................... : 4.003E-01 p c i f i  L 0.3soL = 041q0 " I -  

L 0 . 3 S o L  
Ib.-l;L ,GIs- 

MDC................. ...... : 5.154E-01 pCi/L E. D . 3 S 0 L  . olisofc'sallz 

1.5953+02 p C i / L  r( o.3SQL * =  55s3 $1- 

~C.....=.................. : 1.082E+00 pcifi A 0.3soL = 0 * 3 7 q f c ; I s  * 

RESULTS BETA 

ACTIVITY. .................. : 
TWO S I G  COUNT ERROR........ : 2.9053+00 r( 0 . 3 5 0 ~  : \ a 0 1 7  ?GISahn 
T P U . . . . . . . . . . . . . . . . . . . . . . . .  : 3.140E+01 pCi f i  x 0 . 3 3 L  = Io~q~fc:IS- 
LLD... ..................... : 8.9983-01  p C i / L  % 0 . 3 5 O L  = 003'r@'IS"vh 



lN-1995 1 6 :  15 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 
0 

I I D . . . . . . . . . . . . . . . . .  : G955802X 

,E ID. . . . . . . . . . . . . . . .  : S954YO5L 
,E NAME.............. MXS 03847MS 

'ER ID. . . . . . . . . . . . . . .  : HTlOOO 
I O N  NUMBER.. . . .. . . . . : A2 
E ALPHA COUNT....... : 6435: 0 
E BETA COUNT........ : 11389.0  
E COUNT TIME........ : 240.0 M I N .  
E ALPHA BACK GROUND. : 0.0440 
E BETA BACK GROUND. . : 1 .0280  
E BACK GROUND TIME.. : 500.0  M I N .  
E................... : 0.3000 L 
E ALPHA EFF......... : 0.3304 
E BETA EFF ......... : 0.4449 
E ALPHA ATTN.... . . . .  : 0.5387 
E BETA ATTN......... : 0.8887 

TO BETA X TALK..... : 0,09232 
TO ALPHA X TALK..... : 0.01000 
MATIC ERROR......... : 0.1000 

RESULTS ALPHA 

R300-V1.O 

ACTIVITY. . . . . . . . . . . . . . . . . . : 2.4443+02 pCi /L  x 0,300 L . 73.3L QC;Isbm 
TWO S I G  COUNT ERROR....... : 5.751E+00 A 0.300 L = ~ 7 a 5  QGIU- 
TPU. . . . . . . . . . . . . . . . . . . . . . . : 4.8253+01 p C i f i  O - 3 o o r ,  = 'y*q8 fc;'asonr\ 

LLD....................... : 4.5723-01 pCi /L  h0*300L=  0'13'af'CI.w 
~ C . . . . .  .................. : 6.2673-01 pCi /L  .33oL= 0 , l S B O  fq-- 

RESULTS BETA 

KTIVITY. . . . . . . ... . . . . . . . . . . 
LLD. . . . . . . . . . . . . . . . . . . . . . 

: 1.6863+02 pCi /L  k 0-3001 

LIPU.. ...................... : 3.3213+01 pCi /L  h 
9.9473-01 pCi /L  

JIDC........ ................ : i . i 9 9 ~ + 0 0  pc ib  

N O  S I G  COUNT ERROR........ : 3.2563+00 

: 



1-1995 16:15 

I D .  . . 
: NAME. ......... .. .. 
R I D .  0 . 0 

ON N U M B E R . . . . . . * . . .  
COUNT, . 

COUNT. . 
TIME. 0 

ALPHA 
BETA 
COUNT 
ALPHA BACK GROUND. 
BETA BACK GROUND. . 
BACK GROUND TIME..  

. * . . . . . . . . . . . e . . . . .  

ALPHA E F E ' . . . * . . . . .  
BETA EFF ......... 
ALPHA 
BETA 

ATTN. 
ATTN. 

ro BETA x TALK.. . . . 
3 ALPHA X TALK. . . . . 
RTIC ERROR.. . . . .. .. 

R300-Vl. 0 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

G955802X 
MXS 03847MSD 
S954Y05M 

HTlOOO 
A 3  

6145.0 
11113.0 

240.0 MIN. 
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 



T n Q  
R300-V1.O 3-JUN-1995 1 0 ~ 0 8  r 

OUNTER I D .  0 .  e . .  e.. 0 0 

OSITION NUMBER.......... 
AMPLE ALPHA COUNT....... 
AMPLE BETA COUNT. 0 0 

AMPLE COUNT TIME.. 0 

AMPLE ALPHA BACK GROUND. 
AMPLE BETA BACK GROUND. . 
AMPLE BACK GROUND TIME.. 
O L U M E . . . . . . . . . . . . . . .  .... 
AMPLE ALPHA EFE'....ooo.. 

AMPLE BETA EFF ..*...... 
AMPLE BETA ATTN..o.o.... 
AMPLE ALPHA ATTN........ 

LPHA TO BETA X TALK.. . . . 
ETA TO ALPHA X TALK.. . . . 
YSTEMATIC ERROR......... 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

OUP ID. . . . . . . . . . . . . . . . .  : G955802X 
AMPLE NAME.... . . . . . . . . . .  : MXS 0 3 8 4 7  
AMPLE ID.. . . . . . . . . . . . . . .  : S954Y05K Ip 

: HTlOOO 
: c3 

44 .0  
527 .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 . 0 0 9 9 1  
: 0.1000 



-. 1 1 9 4  
N-1995 09:13 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

ID................. : G955802X 
E NAME.............. : EO 3881 
E ID................. : S954PO67 

EX ID............... 
ION NUMBER.. . . . . . . . 
E ALPHA COUNT....... 
E BETA COUNT. . . . . 
E COUNT TIME........ 
E ALPHA BACK GROUND. 
E BETA BACK GROUND.. 
E BACK GROUND TIME.. 
E . . . . . . . . . . . . . . . . . . .  
3 ALPHA EFT......... 
3 BETA EFE' ......... 
2 ALPHA ATTN. . . . . . . . 
2 BETA ATTN.. . . . . . . . 
TO BETA X TALK..... 

'IATIC ERROR... . . . . . . co ALPHA x TALK. . . . . 

: HTlOOO 
: A2 

: 1000.0 MIN. 
0.0440 
1.0280 

: 500.0 MIN. 
: 1.0000 Filter 
: 0.3304 
: 0.4449 
: 0.4109 
: 0.8690 
: 0.09232 
: 0.01000 
: 0.1000 

341.0 
1982.0 

R300-Vl. 0 

u 
ACTIVITY..... . .. . ... . ..... : 1.028E+00 pCi/flt % 5" = 5*r9fci 

T P U . . . . . . . . . . . . . . . . . . . . . . .  : 2.4353-01 pCi/flt * 5 = Jaa17fC; 
LLD,. . . . . . . . . . . . . . . . . . . . . . : 
~ C , .  ..................... : 1.114E-01 pCi/flt X 5  = 0.557@ 

TWO SIG COUNT ERROR....... : 1.3673-01 A 5 = 04683Sp' 

1.2543-01 ,pCi/flt X 5 Oaba7 

RESULTS BETA 

I C T I V I T Y . . . . . . . . . . ~ . ~ . . . . . . .  : 

'PU. . . . . . . . . . . . . . . . . . . . . . : 
,LD. , . , , . . . .. . . . . . . . . . . . . . . : 
~CI.,............,........ : 

1.098E+00 pCi/flt X 5  = 5.qq$ 

2.594E-01 pCi/flt 5 =  1.YIq Qc;. 
2.1293-01 pCi/flt 5 = / .Ob% 

1.770E-01 pCi/flt x s =  0.W5 pc 

WO SIG COUNT ERROR........ : 1.4493-01 A S  = 03715Qc- 



N-1995 08:57 

Q,- 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

I D .  ................. : G955802X 
E NAME.............. : EO 3882 
E ID................ : S954PO68 

ER ID.... . . . . . . . . . . .  : HTlOOO 
I O N  NUMBER.......... : A3 
E ALPHA COUNT....... : 376.0 
E BETA COUNT........ : 1537.0 
E COUNT TIME........ : 1000.0 M I N .  

P BACK GROUND TIME.. : 500.0 M I N .  
3 . . . . . . . . . . . . . . . . . . .  : 1 .0000  Filter 
3 ALPHA EFF......... : 0.3345 
5 BETA EFF ......... : 0.4267 
5 ALPHA ATTN.. ...... : 0..4233 
5 BETA ATTN......... : 0.8709 
TO BETA X TALK..... : 0.07117 
:O ALPHA X TALK..... : 0.01000 
G T I C  ERROR......... : 0.1000 

5 ALPHA BACK GROUND. : 0.1220 
3 BETA BACK GROUND.. : 1 .1900  

RESULTS ALPHA 

ACTIVITY...........,...... : 8.470E-01 
TWO S I G  COUNT ERROR....... : 1.5683-01 
T P U . . . . . . . . . . . . . . . . . . . . . . .  : 2.2833-01 
LLD ........................ : 2.002E-01 
MDC,.,..........,......... : 1.721E-01 

RESULTS BETA 

. ~ I V I T Y . . . . . . . . . . . . . . . . . . .  : 4.0673-01 
WO S I G  COUNT ERROR........ : 1.485E-01 
PU,... .................... : 1.685E-01 
LD ........................ : 2.383E-01 
DCoooo.o.............oooooo : 1.978E-01 

R300-Vl. 0 
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)UNTER ID.. . . . . . . . . . . . . . 
S I T I O N  N U N B E R . . . . . . . . . .  
J@LE ALPHA COUNT....... 
APLE BETA COUNT. . . . . . . . 
MPLE ALPHA BACK GROUND. 
JvlPLE BETA BACK GROUND. . 
MPLE BACK GROUND TIME.. 
ILUME. ,., . . . 0 . 0 . .  . . . . . 0 .  

MPLE ALPHA E l ? E ' . . . * . . o . .  
ME'LE BETA EFF ......... 
MPLE ALPHA ATTN........ 
MPLE BETA ATTN.. . . . . . . 
PHA TO BETA X TALK..... 
TA TO ALPHA X TALK. . . .. 
STEMATIC ERROR......... 

D L E  COUNT TIME. . 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

G955802X 
EO 3883 
S954P069  

HTlOOO 
A4 

4 5 7 . 0  
2 2 0 6 . 0  

1000 .0  M I N .  
' 0.0860 

1 . 6 8 2 0  
500.0 M I N .  
1 . 0 0 0 0  F i l t e r  

0 .3413  
0 .4559 
0 .3918 
0 . 8 6 6 1  
0 .07529  
0 .00997  
0 .1000 

RESULTS ALPHA 

PHA ACTIVITY.................. : 1.295E+00 
PHA TWO S I G  COUNT E R R O R . . . . . . .  : 1.673E-01 
PHA TPU....................... : 3.040E-01 
PHA LLDI..I...............o... : 1.780E-01 
PHA ~ C , , , . . . . . . . . . . . . . . . . . . . .  : 1.5453-01  

RESULTS BETA 

TA ACTIVITY.........,,.'....... : 5.8343-01 
TA TWO S I G  COUNT E R R O R . . . . . . . .  : 1.6673-01  
TA TPU.II.II........,.........o : 2.021E-01 
TA LLD : 2.6663-01 
TA MDC...............,........ : 2.208E-01 

pCi / f l t  

pC i/f 1 t 
p C i / f l t  
p C i / f l t  

p C i / f l t  

p C i / f l t  
p C i / f l t  
p C i / f l t  

R300-Vl.  0 
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ER ID.. . . . . . . . . . . . . .  
ION NUMBER.. . . . . . . . . 
E ALPHA COUNT.. . . . . . 
E BETA COUNT........ 
E COUNT TIME.. . . . . . . 
E ALPHA BACK GROUND. 
3 BETA BACK GROUND. . 
I BACK GROUND TIME.. 
z . . . . .  0 .  ..... .. . . . . . 
3 ALPHA EE"......... 
3 BETA EFF ......... 
3 ALPHA ATTN. . . . . . . . 
5 BETA ATTN.. . . . . . . . 
TO BETA X TALK..... 

5ATIC -OR. . . . . . . . . ro ALPHA x TALK..... 

ACTIVITY............ 
TWO S I G  COUNT ERROR. 
TPUooo......oo..*o.. 

LLD................. 
MDC................. 

DATACHEM LABORATORIES 
GROSS ALPHA / BETA ANALYSES 

SDG : NA 

G955802X 
EO 3884 
S954P06B 

HTlOOO 
B2 

361 .0  
1711 .0  

1000 .0  M I N .  
0 .0660 
0 .9520 

500 .0  M I N .  
1 . 0 0 0 0  F i l t e r  

0 .3396 
0 .4430  
0.3812 
0 .8645 
0 .07203 
0 . 00998 
0 .1000 

RESULTS ALPHA 

RESULTS BETA 

R300-V1.0 



- 7194 

Section 2. Instrument Performance and Calibration Data 
Proportional Counting 

Inventory Checklist 

U 

Date and Tune Wbxated. Calibration Check, Analysis Initials 

rc, NIST mceable CerUficate(s). and Activity of Standard(s) 

Attenuation/borption cume(s) 

Instrument Efficiencies 

0 

Alpha/Beta Crosstalk 

Statlstlcal Results Used to Demonstrate Detector Reliablllty 

Results of Chi-square Tests Used to Evaluate Ef3clency Checks 

Background Counts Obtatned for Each Detector 
. 

n 

, Background Count Duration 

Statistical Results Used to Demonstrate Background ReliabfflQ 

Section 2. Instrument Pexfomance and Calibration Data 
Proportional Counting 

. .  
............ ....... _ _  ..... . _ ............... Reviewer Checklist . ___.. ... . . . . . . . . . . . . . .  

2 
X 
& 
>< 

The Instrument Performance and CaUbaUon Data Invmtoxy Checklist above is complete. 

s~edffec~ ma~yuca~ protoco~ are followed for partlc~lar con- qutrements. 
conditions of instrument setup art noted. 
NCWs) noted, and affected instruments not used. 

. .  . .  
. . . . . .  . . . .  . . . . . . . .  . . ,  . . .  ~ 

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

. . ,. . . .  

. .  - . .  . .  . .  . .  . ,. . , . . 

. . . . . .  . . .  . . . . . . . . . . . . . . . . . .  . .  - . . . . . . . . .  . . . .  . . . . . . . .  I .  , .  . .  . . .  . .' , 

. . . . . .  
. .  

. . .  . . . . . . . . . . .  . . .  . . . .  
. . .  . . . . . . . . .  .-., :. ...., i_, 

. . .  . . _  , . . . . . . . .  . . . . . . . . .  . . . . . . . .  . . . .  . .  . .  ._ . 0 C! c ?' *-' 
i' .::,-JiU;Q 

. ,  . . . . . . . . . . .  . . .  . . . . . .  . .  . .  . .  . .- 
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Radionuclide: PU-239 

Catalog No.: EAB-239 
So- No.: Q-088 

DesCm of- 
. &cBpsuIetype: 

Half Life: (2411 f 0.003) x 10'4 years 

b. Nphve of petive deposit: 
c Active area/ c#iamer/volw_ 
&Backing: 
c covq: 

custamer: DATACHEM LABORATORIES 

RefamcaDpte: July 1 1991 
P.0.No.: . 7302 

(hilrawRadi-. 
ti#) m. 

6,080 . - Q a  

CAUTION! 0.2% WCSS gecl DELICATE SURFACE 
00 NOT WIPE 

100 pgramlcm' gold ACTIVE AREA 

/ .  

Nons &teued 

Mecbod ofCrIibrrtiaP 
,The source was assayed using a windowless internal gas flow proportioaai counter. 

UncahhQ ofMammneau 

+ 13% 
+ 1.4% 
+ 0.0% 
+ 27% 

- a. Systcmaticun~tyininstrumeat Calibrarioo: 
b. RanQmuncextainty in assay: - 
c RanQmuuccrtainty inwighing(s): - 
6 Total tmcatam - tyatthe99%co~dalculav& - 

NEXT- . 

Notes 
This c a l i i o h  is implicitly trscenble to the National Institute of Scanduds and Tah~ology. 

1. Nuclear data were tsken b m  Table of Isotopes', Sevcath Editioa, edited by V i  S. Shiriey. 

2 I P L p i u t i S ~ i n a a N I S T m r a c u r m r c n t ~ p E o g r a m b a m h l i m m d  * impticit tnrceabilily for a number of nddcs ,  bassd on tho blind rssay ( a n d k  NIsTctrtificaton) of Standard 
Refarp#rklam&. - (As io NRC RcgdIwq Guide 4.15) 

ISOTOPE PRODUCTS LABORA'IKMES 

. .  

. . .  . .  

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

b 
. I  

. 

- 4  

i 1800 No. Keystone Stmet., . 

I! IPLRrf. No.: 3 8 8 4 1  ' 
-Burbank, California 91504 
(818) 843 - 7000 . .  

I 
'2 . 

- .  0 c, ,97Lg 9 - .  



CERTIFICATE OF CALIBRATION 
BETA 

Radionuclide: S r-90 
Half Life: 
Catalog No.: EAB-090 
Source No.: P-638 

28.5 f 0.2 years 

Description of Source 
a. Capsule type: 
b. Nahve of active deposit: 
c. Active diameterlvolume: 
d. Backing: 
e. Cover: 

Radioimpurities 

Method of Calibration 
The sou~ce was prepared from a 
determined by a liquid scintillati0 

STANDARD SOURCE 
customer. DATACHEM LABORATORIES 
P.O.No.: 7302 
Referenci: Date: June 15 1991 
C O W  Radioaaivity: 30,200 

12.00 m. 
dP=- 

PL 
Distributed and evaporated metallic salts 

CAUTION! 
DELICATE SURFACE 

DO NOT WIPE 
ACTIVE AREA 

45 mm 
stainless steel 
0.9 mg/m2 d d  my1 

- + 0 5 %  
c. Random uncertainty in weighing(s): 
d. Total uncertainty at the 99% confidence level: 

- + 0.2% 
- + 2.2% 

NIST TraCeaaity 

Notes 
. This calibration is implicitly traceable to the National InsSiW of Standuds ad Technology. 

1. Nudeasdata were talw from 'Table of--, Sevtath -0% edited by V i  's. Shirley. 
2. IPL participates in an NIST meaummcnt asmnca pmgram to establish ad maintab implicit 

traceability for a DLMbtr of mrdides. based on the blind assay ( a d  later NIST ahfication) of 
StpDdard Refezen- Materirrle. (AS in NRC Regulptory Guide 4.15) 

ls00 NO. Keystone S-9 

- -  IPL Ref. No.: 379 75 7 Burbank,Cal' rfornia 91504 
(818) 843 - 7000 
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DCL-STD.REP 

Drawer Program Parameters CKS0612A.SLK 
High Voltage Amp. Gain Count Time 

Drawer A: 1330 High 600 see. 

Detector Parameters 
Alpha. Window Emciency Background Crosstalk 

Det An 65.9-1 00% 33.3070 0.375S9999 7.5802469 
Det A12 65.4-1 00% 33.04% 0.044 9.2323008 
Det A13 69.6-1 00% 33.45% 0.122 7.1 16519 
Det AI4 70.3-100% 34.13% 0.086 7.52921 34 

Beta: Window Effidency Background Crosstalk 
Det An 0 - 65.8% 44.30% 3.312 0,995901 11 
Det A12 0 - 65.3% 44.49% 1.028 0.99997914 

1.19ww1 1.0001959 Det A13 0 - 69.596 42.6 790  
Det AJ4 0 - 70.2% 45.59% 1.682 0.99723953 * 

DetAn 
Alpha 
Beta 
Det At2 

Beta 
Dstm 
Alpha 
Beta 
Det A14 

Beta 

Sample: CKS401A 
Gross 7959 
Gross 8693 

Gm= 9147 
GmsJ: 9609 

Gross: 795 1 
GrOsC 8344 

Gross: 8025 
GmSS 8371 

Sample: ~ ~ s - 0 0 2 ~  

Sample: CKS-003A 

Sample: CKS-OO4A 

Sample Factor. 1 
Net: 7.96E+02 t17.485875 
Net: 8.06E+02 217.679556 

Net: 9.15E+02 t18.745438 
Net: 8.75EcCM *18.431018 

Net: 7.95E42 t17.47703 
Net:. 7.nE+02 t17.331055 

Net: 8.02E+M t17.558163 
Net: 7.75E+02 t17.32431 

Sample Factoe 1 

Sample Factor: 1 

Sample Factor. 1 

Jun 12,1995 14:34:41 
pCi: 1.08E+03 i23.651264 
pCi: 8.19E42 t17.976281 

pCi: 1.25E+03 i25.553691 
pCk 8.86E+02 +18.659958 
Jun 12,1995 14:34:41 

pCi: 1.07€&3 i23.534703 
pCI: 8.20€+02 t18.294919 
Jun 12.1995 14:34:41 

pC1: 1.06E+03 d3.173982 
pCi: 7.66Ei-02 t17.116251 

Jun 12,1995 14:34:41 

Page 1 



DCL-STD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

lww B 1330 High 600 sec. 

DataChem Laboratories AlphdBeta Counting Report 

CKS0612B.SLK 

Sample: CKS-OOlA 
' Gross: 8089 

Sample: CKS-002A 
Gross: 8865 

Gross: 8954 
Gross: 9431 

Gross: ' 7386 
Gross: 8305 

GmSX 7231 

Sample: CKS403A 

Sample: CKS604A 

Gross: 7546 . 

Sample Factor: 1 
N e t  8.09E+02 t17.62805 
Net 8.23E+02 t17.849637 

N e t  8.95E+02 t18.546626 
N e t  8.78E+02 t18.420567 

N e t  7.39E+02 t16.844621 
Net: 7.59E+02 t17.16269 

N e t  7.23E+02 t16.666942 
Net: 6.95E+02 t16.414393 

Sample Factor: 1 

Sample Factoc 1 

Sample Factoc 1 

Jun  12,1995 15:09:31 
pC1: l.lOE+03 i23.997631 
pC1: 8.44E+02 t18.311231 
Jun  12,1995 15:09:31 

pC1: 1.19E+W i24.600102 
pCI: 8.92E+02 t18.730712 
J u n  12,1995 15:09:31 

pCI: 1.06EA3 i24.133603 
pC1: 8.(nE+M t18.137521 
Jun 12,1995 15:09:31 

pCI: 9.88E+M a 7 8 5 5 0 3  
pCI: 7.31 E+02 t17.265828 

Page 1 
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DCL-STD.REP 

DataChem Laboratories AlphdBeta Counting Report 
Canberra HT-1000 System 

Data rile 

CKS0612C.SLK 

jort Date: June 12.1995 0391 pm 

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

werc 1330 High 600 sec. I 
Detector Parameters 

Alpha: Window Effldency Background Crosstalk 
Det Cn 67.1-1 00% 
Det c/2 70.2-1 00Yo 
Det C13 76.8-100’30 
Det c14 72.9-10096 

33.45% 
3325% 
32.90% 
32.8OV0 

0.112 7.9523106 
0.062 9.0144672 
0.114 8.3989506 
0.178 8.3991 48 

Beta: Window Effldency Background Crosstalk 
Det Cl l  0 * 67.090 45.020/. 1.256 1.0026717 
Det CIZ 0 -70.1% 44.81% 1.262 0.99805158 
Det C/3 0 - 76.7% 42.7wo 1.252 0.99131513 
Det C/4 0 - 72.8% 43.5696 1.63 1.0033267 

cn Sample: CKS401A 
La Gross: 8458 
I GmSS 9148 
32 Sample: CKS4024 
a Gross: 8801 

GmSS 9607 
23 Sample: CKS-003A 
a Gross: 7573 

Gross: 841 1 
Y4 Sample: CKS404A 
a Gross: 8120 

Gmst: 8455 

Sample Factor: 1 
Net 8.46E42 118.025631 
Net: 8.46E+02 *18.101343 

Net: 8.80€+02 *18.387488 
Net: 8.80E42 118.475496 

Net: 7.57E+M e17.056531 
Net: 7.76E+02 t17.342085 

Net 8.12E+02 e17.661802 
Net 7.76€+02 i17.344337 

Sample Factor: 1 

SampleFactor: 1 

Sample Factor: 1 

Jun 12,1995 15:21:36 
pC1: l.l4E+03 Q4.273454 
pC1: 8.47Ec02 +18.110867 
Jun 12,1995 15:21:36 

pCi: 1.19E+03 i24.910761 
p a :  8.85E& 218.572001 
Jun 12,1995 15:21:36 

pCI: 1.04Eh Q3.355999 
pCI: 8.18E42 218.28328 
Jun 12,1995 1521:36 

pCI: 1.11E+03 i24.257579 
pC1: 8.02E42 217.936857 



DCL-STD.REP 

Drawer Program Parameters 
High Voltage Amp. Gain Count Time 

nyet A: 1330 High 600 s8c. 

CKS0613A.SLK 

Det Afl 65.9-1W% 
Det An 65.4-.100% 
D e t m  . 69.6-10096 
Det A14 70.3-1 00% 

33.3096 
33.04% 
33.45% 
34.13% 

0.37599999 7.5802469 
0.044 9.2323008 
0.122 7.116519 
0.086 7.52921 34 

Beta: Window Efficiency Background Crosstalk 
44.30% 3.312 0.995901 11 

Det AR 0 - 65.3% 44.49% 1.028 0.999979 14 
Det A13 0 - 69.5% 42.67?4 1.19oooo1 1 .O 00 1959 
Det A14 0 - 70.2% 45.59% 1.682 0.99723953 

Det An 0 - 65.8% 

nn 
ia 

rn 
a 

u4 
I 

Sample: CKSOOlA 
Gross: 8213 
Gross: 8640 

GmSS 8927 
Gross: . 9472 

Gross: n38 
G r o w  8455 

Gross3 8132 
GrOs+: 8307 

Sample: CKS-0024 

Sample: CKS403A 

Sample: CKS-004A 

. .  

Sample Factor: 1 
Net 8.21 E+02 t17.7627 
Net: 7.98E+M t17.602474 

Net: 8.93E+Q2 i18.518639 
Net: 8.64E42 i18.30704 

Net: 7.74E+02 k17241344 
Net: 7.89E+02 *17.469129 

Net 8.13E1.02 $17.674829 
Net: 7.68E4.02 $17244911 

Sample Factor. 1 

Sample Factor: 1 

SampleFador: 1 

Jun 13,1995 08:42:47 
pC1: 1.11 E+03 i24.025696 
pCI: 8.12E+02 i17.897905 
Jun 13,1995 08:42:47 

pCI: 1.22E+03 i25.244519 
pCI: 8.74E+02 i18.53444 
Jun 13,1995 0@:42:47 

pC1: 1.04E+03 i23.217327 
pa: 8.33~+02 +ia.440672 
Jun 13,1995 0842:47 

pCI: 1.07E403 i23.327963 
pCI: 7.59E+02 t17.037805 



DCL-STD.REP 

DataChern Laboratories AlphdBeta Counting Report 
Canberra HT-1000 System 

~ort  Date: June 13,1995 09:49 am Data File 
Drawer Program Parameters 

High Voltage Amp. Gain Count Time I CKSO6 13B.SLK 

m8: 1330 High 600 Sec. I 
Detector Parameters 

Alpha. Window Efficiency Background Crosstalk 
Det Ell 74.3-100% 33.09% 0.148 7.6540756 
Det B12 77.3-100% 33.96% 0.066 7.2033896 

0.09 9.5462275 
0.1 1 8.0109806 

Det 813 78.4-1 00% 
Det 814 77.8-100% 

31 4% 
32.95% 

Beta: Window Efficiency Background Crosstalk 
Det Bn 0 - 74.296 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 1.01 875 1 6 
Det 814 0 - 77.7% 42.82% 1.62 1.01 18318 

0tl 
la ! 

3B 
P 

Y4 
P 

Sample: CKS-001A 
Gross: 8448 
G r o s s  8781 

Gross: 8766 
G r o s s  9186 

G r o s s  7240 
Gross: 8350 

Gross: 7273 
Gross: 7447 

Sample: CKS-002A 

Sample: CKS403A 

Sample: CKS404A 

Sample Factoc 1 
Net: 8.45E+02 t18.014981 
Net: 8.12E42 t17.731548 

Net: 8.77E42 t18.350889 
Net: 8.55E42 t18.176582 

Net: 7.24E+02 t16.677305 
Net: 7.65E+02 ti7227041 

N e t  7.27E+02 t16.715274 
Net: 6.85E+02 t16294483 

Sample Factor: 1 

Sample Factoc 1 

Sample Factor. 1 

Jun 13,1995 09:39:00 
pC1: 1.15E+03 d4.524372 
PCI: . 8.33E+02 i18.190088 
J u n  13,1995 093900 

pC1: 1.16E+03 d4.340478 
pCi: 8.69E+02 *18.482619 
J u n  13.1995 093900 

pCk 1.04E+b3 i23.893887 
pC1: 8.08E+02 ~18.205527 
Jun 13,1995 0939:OO 

pCI: 9.94E+02 &LE51578 
pCI: 7.20E1632 i17.139699 

Page 1 
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ir+ %?m4 RADIOCHEMISTRY LABORATORY 

RADIOACTIVE MATERIAL INVENTORY 
INTERMEDIATE STANDARD LOG 

/3 
tte I . Amount Activity (pC i)  Running Total (pCi) I.D. 



1 

I 
1 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I' 
I 
I 

. .  

. .  
. .  . .  

. .  . .  

.'.Q -4 

Isotopes/Form 

I 

,*  

:.* 

Usage:. ' 

Running Total (pCi) 

I 

b 

d . 
I: ---- . ----. ..- . -. ..- - .-. . .___..... . . 
3 



\ 

. -  U.S. Envfronmantrl Protectlon Agrncy 
Environmental Monltodng System8 bboratory.trs Vegrr 

Nuclrar Radirtlon AItOItmrnt Division 
. . 

0 .  - Calibration Csnificatc 

, 

i 
! 

’- . \ 

b 
b 

mar8 d this oolytkn 

f 

The activiw of the dilution was nreasured by 
liquid scintillation counting. 



The manufaaurar nates that activities ahur than t h e  of thr principal nuclido 
and of its daughter nudidus. if any, ware artlmn- to be: 

Purity 

Random Enm 

, 

i 
: 

Plutonicnn-239 and hprith bere a~sLpred to decay 100 percent 
.by alpha enission. 

&Nitric - acid 

-238 fhIUk8 

- Pu-240 
-: -241 

Pu-242 
-244 

I 



* . Usage: 
. .  

# .  

Date Amount Activity (pCi) Running Total (pCi) 

. 

. .  

_ -  



1 
I 
1 
I 
I 
I 
1 
I 
I 
i 

- 

1 
1 
1 
3 
3 
I 
I 
I 
1 
1 
1 
I 
3 
1 
1 
1 
1 
3 
3 

RADIOCHEMISTRY LABORATORY - 7194 

RADIOACTIVE MATERIAL. 
INVENTORY SOURCE LOG . ' CAUTION' 

Vendor I.D.: SpM a454- 02 
Date- Received: - 3D - / 
RCL 1.0.: 62L/sL( - d 

Usage: . .  

Running Total (pCi) 

. .  
. .  



U.S. Environmental Rotedon Agency 
Environmental Monitoring Systems Laboratory-Lar Vega8 

Nuclear Radiation Agsesrrnsnt Division 

Calibration Cenificat; 

Description I 
Nommal a n h r  . , 

Measurement Activity of ptinapal radionuclide 

m 0100 Septmter 5 ,  1990 1. 
Activity of daughter radionuclide 

 he activity of the primary solution was masurd 

by four pi efficiency tracing. 

“he activity of the dilution was w u r e d  by liquid 
scintillation counting. 
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Purity Tho mrnufrauror n i t a s  thn raiviriar othor than that of tho principal nudido 
. and of )u drughror nudidor. if any. war0 artimatedhWvm to k: 

Rmdom Effort 

D a w  Schemes . Thu n r n d a d i i o n  h baud on tho following utumpcioru of tho principlr nudido. iu 
drughtor n u d U  rnd lmpuritirr (no rllowrna foc mor In thoso wurnptionr or tho 
auumgtion of quorrd hrH-IHo h a n  b n  Indud.d in tho statomom d accuracy rbovo). 

Strontim-90 decays 100 percent by beta emission b yttrium-90. 
Yttriun-90 decays also by beta emission. 

. 

Chemical 
Composition 
of Solution 100 ficrograms strontium 

hna.W.1 ha: 

ani- annom p.r gram d dvrion: 

100 micrograms yttrium 

Othor amponants: 

0.m - Hc1 ' 

Remarks 

ona cmi f iu tr  fv.gar.d S e p t e r  6 ,  1990 

&prwrl Signaturo 



FEB 0.7 1995 / 

0. 

0.2s 

0 

.. 

0 

? 

. .  

Target ( ) 
.- 



~ 

DataChem faboratorlra - Data Analy81a 8ummary 

Batch ID8 1993-2878 Analytec 

Wodel Type: Nern8t ~ + ~ ~ l ~ ~ l O ~ = ~ ~ ~ % t ' * ~ d e l  18 Welghted. .. 
a1 0.947 b t  -0.2795 , / c: 0.62652 

F-Test R.: 1 K'I 0.98529 adjusted r a t  0.98382 F-Test L.0.F.t 0 

FEB 0.7 1995 ,I 

So'aling: 1 Blank Correationt 0 

Target Standards Response Calculated Relative Error Date.acquired 
P/H/D 

PU-00-A 
PU-0 0-8 
PU-00-c 
PU-00-D 
PU-00-E 
PU-00-8 
PU-00-0 
PU-5 21-02 
PU-5 2 1-01 
PU-5 21-0 3 
PU-520-02 
PU-5 20-0 3 
PU-5 2 0 - 0 4  
PU-5 20-0 5 
PU-520-06 
PU-520-07 
PU-520-08 
PU-520-09 
PU-520-10 
PU-520-11 
PU-520-12 
PU-520-13 

Pu-00-n 

T e a t s  . 

1 0.00000 
1 0.00000 
1 ' 0.00000 

0000 
0000 
0000 
0000 
0000 
1000 
1000 
7000 
5 0 0 0  
5000 
5 0 0 0  
1000 
3000 
5 0 0 0  
7000 
0000 
2000 
7000 
5000 
6000 

1.00000 
1.00000 
1 . 0 0 0 0 0  
1.00000 
I 00000 
1.00000 
1.00000 
1.00000 
0.92720 
0 . 9 5 5 8 0  
0.94830 

0.70270 
0.80260 

0.64910 

1.00375 

1 00375 
1.00375 
1.00375 
1.00375 
1.00375 
1.00375 

1.00375 

0.94264 
0.90303 

0 .  
0 .  
0 .  
0 .  . 0 .  
0 .  
0 .  
0 .  
0 .  

- 0 .  
- 0 .  
- 0 .  
0. 
0. 
0. 
0. 
0. 
0. 

-0. 
-0. 
-0. 
-0. 
0. 

00375 1858/11/17. 

00375 1858/11/17 
00375 1 8 5 8 / 1 1 / 1 7  

00375 ie5e/ii/i7 

1 0.0 
1 0.0 
1 0.0 
1 0.0 
1 0.0 
1 0 . 4  

1 . 0.9 
1 3.4 
1 4.8 
1 7.6 
1 9.5 
1 11.5 
1 X7.1 

30.3 t ' 3 6 . 5  
1 42.1 
1 52.2 
1 72.2 
1 99.8 

1 0.8 

Referent 

0037s iese;liiiii 
00375 1858/11/17 
00375 1858/11/17 
00375 1858/11/17 
01666 1858/11/17 
05521 1858/11/17 
06125 1858/11/17 
03261 1858/11/17 
05392 1858/11/17 
06373 1858/11/17 
05357 1858/11/17 
01386 1858/11/17 
06727 1858/11/17 
02076 1858/11/17 
05384 1050/11/17 

. . - . - - - 
0.89021 

0.74059 
0.77643 

0.69046 
0.63200 

0.56000 
0.63500 

0.66586 
0.64380 

0.50828 
0.49117 
0.46531 
0.42641 
0.38742 

0.59767 
0.53018 

Calculated 

0.51940 
0.53720 
0.51050 
0.46860 
0.47230 
0.36880 

olitij 1tiiiiijii)ii 
00702 iase/ii/i7 
09715 1858/11/17 
05049 '1858/11/17 

Re spon a e 

C a l a u l ~ t o d  

Caloulated 

Recovety Date acqulred 
Percent P/H/D 

Cor r ec t ed Volume Converslon 
No Teat8 Bound 
DlAnk8 R O  apon a DL lut Lon 

NO Blanka Found 

QCs Re apon a e Dllutlon Volume Conversion Corrected B . C .  

No QCa Bound 
Samplea RO8QOnaO Dilution Caloulatrd Volume Conversion Cor rec ted B.C. . 

No Samples Bound 

r. . 

Userr KERNS Dater 7-FEB-1995 14142 



rl.s-...ul Y I u V . - ~ ~ ~ a m m  - umca Anarysr. summary 

Batch ID: 1991-2858 Analyte: ' Befa 
Model Type1 Nernst a + b * l o g l Q ( c ~ H o d e l  Is Welghted. .. 
a:  0.95053 b: -4 2552fE-Q~/' c: 7 25157S-02 

F-Test R.: 0 t a t  0.83841 adjusted r*: .0.82799 B-Test L.o.F.8 0 

kicallng: 1 Blank Corractlon: 0 

.. 
Standards Target Relatlvd Errdr  Date acaulred Response Calculated 

Y/H/D 

1858/11/17 
1858/11/17 

1858/11/17 
1858/11/17 

1ese/11/17 

SR/Y-Q 0-A  1 0 00000 
0 00000 
0.00000 
0.00000 
0.00000 
0.00000 
0 .00000 
0 . 0 0 0 0 0  
0 . 4 5 0 0 0  
2.51000 
4.30000 
6.04000 
7.83000 

13,43000. 
15.60006 
16.87000 

I 19.23000 

9 7 5 0 0 0  

1.00000 
1 00000  
1.00000 
1.00000 
1.00000 
1. 0 0 0 0 0  
1 .00000 
1.00000 

0.99903 
0 99903 
0.99903 
0,99903 
0.99903 
0.99903 

0.99903 
0.96253 

0.92327 
0.91708 
0.91233 
0.90831 
0.90243 
0.89968 
0.89824 
0.89583 
0.89547 
0.89080 

0.99903 

0.93300 

0.88923 
0.88346 
0.00345 
0.81612 

0.87293 
0.87455 

0.86896 
0.86653 
0.86428 
0.86428 
0.05621 
0 . 8 5 3 7 5  
0.8 5 2 3 5. 
0.85144 

-0.00697 
-0.00097 
-0  .00091 
-0.00097 

-0.00097 
-0.00091 

0 .07079 
- 0 . 0  3 4 36 
0.02120 

-0.01 251 
-0.02726 
0.01115 
0 -01397 
0.03269 

-0.02078 
-0.02733 
0.00547 
0.01980 

-0.06170 
Q.QQ736 

-0.04719 
0 .Q2076 

-0.01791 
- 0 . 0  37 5 6  
- 0 . 0 0 1 0 8  
0.00876 

-0.00141 
0.01704 
0.00317 
0.01540 
0.03040 
0.04139 

. -0.00097 
-0.00097 

Recovery 
Percent 

Volume 

S R ~ Y - Q Q - B  1 
SR/Y-00-C 1 
SR/Y-00-D 1 
SR/Y-00-E 1 FEB 0 9 1995 
SR]Y - 0  0-R 
SR/Y-QQ-O 
SR/Y-QQ-H 

1 
1 
1 
1 
1 
1 

SR)Y-520-04 1 
SR/Y-520-05 1 
SR/Y-520-06 1 
SR/Y-520-08 1 
SR/Y-520-09 1 
SR/Y-520-10 1 
SR/Y-520-11 1 
SR/Y-512-03 1 
SR/Y-513-01 1 
SR/Y-512-04 1 

1 
1 
1 

1 
1 
1 

BR/Y-513-05 1 
BR/X-512-13 1 
SR/Y-512-14 1 
SR/Y-512-15 1 
SR/Y-Sl2-16 1 

8 R h i - i i i - o i  1 

sRjY-5ii-10 1 

iese)ii)ii 
1858/11/17 
1858/11/17 
1858/11/17 

1858/11/17 
1858/11/17 

1858/11/17 
SR)Y-520-01 
SR/Y-520-02 
SR/Y-520-03 

0.89890 
0.96620 
0.90410 
0.92870 
0.93790 
0.89830 
0.89000 
0 . 8'7 1 2 0 
0.91730 
0.92100 
0 .e9066 
0.87350 
0.94770 

18J8illili 
1858)ll)ll 
1858/11/17 
1858/11/17 
l858/11)17 
1858/11/17 

' 19.61000 
25.27000 
27.52000 
37 e63000 
37 e65000 
56 01000 
60.96000 

ies8jiijij 
1858/11/17 
1858/11/17 

SRjX-513-02 
SR/Y-512-05 
SR/Y-512-Q6 

0.87700 
0.92120 
0 . 8 5 8 3 0  
0.89050 
0.90700 
0.86990 
0 . 8 5 9 0 0  

iese)ii)i7 
1850/11/17 
1858/11/17 
1858/11/17 
1858/11/17 

1858/11/17 
1858/11/17 
1858/11/17 
1858/11/17 
1858/11/17 
1858/11/17 
1858/11/17 

iese/ii/i7 
SR)Y-Sl2-08 
SR/Y-512-09 
SR/Y-513-04 

66 5 5 0 0 0  

94.16000 
106 a33000 

164.63000 
188.11000 
202.89999 
213.13000 

82.52000 

106.36OOO 
0.66550 
0 . 0 4 9 8 0  

0 . 8 4 0 8 0  
0.82720 

0 85350 

0.81760 

Tests 

NO Tests Bound 

Referent Response 

Calculatad 

Calculated 

Calculated Date acqulred 
Y/H/D 

Blank. Rerponse Dllution Conversion Cor rec ted 

No Blanks Bound 

acs Response 

No QCs Found 

Converslon Corrected B.C. Dilution Volume 

Pagel 1 User: KERNS Date: 9-FEB-1995 l6r13 
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APPENDIX C 

CALCULATIONS 



NOMENCLATURE 

4 = Area of sampling nozzle, 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, Ib/dscf 

Ca = Concentration of alpha particles in stack gas, pci/dscf 

cp = Concentration of beta particles in stack gas, pci/dscf 

Ccl = Concentration of condensible particulate in stack gas, gr/dscf 

C, = Concentration of condensible particulate in stack gas, Ib/dscf 

GI = Concentration of uranium in stack gas, mg/m3 

CU, = Concentration of uranium in stack gas, lb/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, pci/hr 

ER, = Condensl'ble particulate emission rate, Ibhr 

ER, = Total uranium emission rate, lb/hr 

AH = Average pressure drop across orifice 

%I = Percent isokinetic sampling rate, % 



M, = 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 

Mn, = 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 H,O 

JAp = Average square root of velocity head pressure, inches H,O 

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 

Qp, = Volumetric stack gas flow rate, dry standard conditions, dscfm 

e = Elapsed time of test, minutes 

T, = Average dry gas meter temperature, OF 

T, = Average stack gas temperature, OF 

V,, = Mass of water collected, g 

V, = Volume of gas measured by dry gas meter, ft3 

V,, = Volume of dry gas meter corrected for leak rate, ft3 

V,, = Volume of dry gas meter corrected to standard conditions, fr 



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. 



EXAMPLE CALCULATION RUN # EO-1 

1. Volume Metered, Standard Conditions (68"F, 29.92 In Hg) 

(AH) 

(T,,, + 460) 
(Pd +.(13.6) V,,=(17.647)x(Vm)x(y)x 

(2.80) 

(13'6) = 155.421 
(29.30) +. - 

Vd = (17.647)X(164.726)X(O.999)X 
(9 1.2 + 460) 

2. Molecular Weight of Stack Gas, Dry Conditions 

Md = (0.44xC0,) + (0.32~0,) + (0.28x(ZV2 + CO)) 
Md = (0.44xO.O) + (0.32x21.0) + (0.28x79.0) =28.84 

. 3. Molecular Weight of Stack Gas, Stack Conditions 

M;.=[MdX(I -B,J] +(18XB,J 
Ms =[28.84~(1-0.050)] +(18~0.050) =28.30 

4. Static Pressure, inches H,O 

5. Stack Gas Velocity, f p s  

(124.3 +460) = 12-77 J (29.30) x(28.30) 
V' = (85.49)~(0.84)~(0.212) x 



6. Stack Gas Flow Rate, acfm 

Q, = (60)~(VJ~(5.454B-O3)~(Dia)~ 
Q, = (60)~(12.77)~(5.454E-03)~(10)~ =417.9 

7. Stack Gas Flow Rate, dscf 

Qd = (17.647) x(4 17.9) 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 . W x  

9. Filterable Particulate Concentration, gr/dscf 

(0.0 154) x(A4n) c, = 
(Vmdd) 

10. Filterable Particulate Concentration, Ib,dscf 

Cz = (1.429E-04)x(C1) 
Cz = (1.429E -04) x(7.87E -04) =1.12E -07 

11. Filterable Particulate Emission Rate, Ib/hr 

ER = ( C J x ( Q ~ x ( 6 0 )  
ER =(1.12E-O7)~(351.2)~(60)=2.37E-O3 



12. Condensible Particulate Concentration, gr/dscf 

(0.0 154) x(Mn) c, = 
( V d )  

13. Condensible Particulate Concentration, lb,dscf 

C2 =(1.429E-04)x(C1) 
C2 = (1.429E-04) ~(8.72E-04) =1.25E-07 

14. Condensible Particulate Emission Rate, lb/hr 

ER = (CJx(Q~x(60)  
ER = (1.25B-07)~(351.2)~(60) =2.63E-03 

15. Total Uranium Concentration, mg/m3 

(MnJ 
(V& ~(28.316) 

=3.40E-01 - (15W 
“1- (155.421) ~(28.316) 

16. Total Uranium Concentration, lb/dscf 

- (MnJ 
cu2 - (If& X(l.OE+O6) x(453.59) 

- (15W =2.12E-08 
“2- (155.421) x(l.OE+06) ~(453.59) 

17. Total Uranium Emission Rate, lbbr 
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18. Gross Alpha Concentration, pci/dscf 

19. Gross Alpha Emission Rate, pcc/hr 

ER, = (Ca)x(Q,)x(60) 
ER, = (2.70E-02)~(351.2)~(60) ~569.5 

20. Gross Beta Concentration, pcydscf 

21. Gross Beta Emission Rate, pci/hr 

ERp = (Cp>x(QAx(60> 
ER, = (1.29E-02)~(351.2)~(60) =271.2 



CLI IE~ !~ 'FC!~ )~E I_ 'T  t i :  f t-. 1- 111 (3 o A 9  50 1 0 
5AHF'LE L O C A T I U N :  E a s t  O l i v e r  VaculJm Pump E x h a u s t  
PATE/TIt .E:  5 / 10 / 9 5 
RlJN i t  : E O - 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  

03 2 4 - 1 4 33 

STATIC PRESSURE( "H2O ) :  
BAROMETRIC( "HG ) : 

SAMPLE TIME( m i  n ) :  
ACTUAL PlETEK VOLUME : 

SU. ROOT /\P: 
AVG ORIF ICE /\H: 

k V G  STACK TEMP OF: 
FiVG METER TEMP OF: 

C p  P I T O T  : 
NOZZLE D I A . (  i nches ) :  

METER GAFlMA: 
L E A K  RATE( I F ) 0 . 0 2 ) :  

C I R C  STACK? l = Y  ,O=N: 
U I A  OR DIP1 ( i nches ) :  

% 02 : 
% c o 2  : 

V O L  CONDENSATE( m l  ): 
F ILTER GAIN( m g  ) :  

H I W E  GAIN( m g ) :  
ANALYTE #l : 
MOLE LJEIGHT : 
pg/sample : 

PPM : 

-0 - 0 5  " HI; 
2 9 . 3 0  

180 .oo vm( corr ) 
1 6 4  -726  DSCF 

0 . 2 1 2  
2.80 

1 2 4 . 3  OR 
91.2 
0.84 

0 . 4 9 8  An( f t A 2  ) 
0.999 

1 A s (  f t A 2  ) 
10 .GO 
21-00  DRY MOLE WT 
0.00 ST MOLE WT 

% H20 
-9 .OO 
1 6 . 9 4  NET WT(mg) 

U r a n i u m  
238.0 

1500 

2 9 . 3 0  

1 6 4 . 7 2 6  
155 - 4 2 1  

5 8 4  - 3  

1 .35E-03  

0 . 5 5  

2 8 . 8 4  
28 -30  

5 - 0 0  

7 . 9 4  

Gas V e l o c i t y  ( V s ) :  

S t a c k  G a s  Flow ( a s ) :  

12.77 FT/SEC 

417 -9 ACFM 
351.2 DSCFM 

Stack  G a s  Temp : 1 2 4  D e g  F 
Plo is tu l -e  ( ~ 2 0 ) :  5 .oo % 

I s o k i n e t i c  : 99.18 % 

FILTERABLE PARTICULATE SUMMARY 

C o n c e n t r a t i o n  (Cs): 7.87E-04 Gr /DSCF 
1 .12E-07 lb /DSCF 

E m i s s i o n  R a t e  ( E r  ) :  2.37E-03 l b /h r  

Et-1ISSION DATA FOR Ui-aniL;m 

Concent ra t ion  ( C s ) :  2.12E-08 lb /DSCF 
3 .40E-01  m g / m 3  

E m i s s i o n  R a t e  (Er): 4.48E-04 lb /hr  

COMMENTS : 
03rQ 9228 



CLIENT/PEOJECT H : 
SAMPLE LOCAT I O N  : 
DATE/TIME:  
RUN t t :  

S T A T I C  PRESSURE( “ H 2 0 ) :  
BAROMETRIC( “HG ):  

SAWLE TIME( m i  n ) : 
ACTUAL METER VOLUME : 

SQ. ROOT / \P:  
A V G  O R I F I C E  / \H :  

A V G  STACK TEMP @F:  
AVG METER TEMP O F :  

Cp PITOT : 
NOZZLE U I A . (  i n c h e s ) :  

METER G k M t l A  : 
LEAK RATE( I F ) 0 . 0 2 ) :  

C I R C  STACK? l = Y  ,O=N: 
D I A  OR D I M  ( i n c h e s ) :  

% 02 : 
% co2 : 

VOL CONDENSATE( n i l  ) : 
FILTER G A I N (  m g  ) : 

RINSE GAIN(mg): 
ANALYTE #1 : 
MOLE WEIGHT: 

IAg/sample : 
.PPM : 

*t*LX**************** 

Gas V e l o c i t y  ( V s ) :  

Stack Gas Flow ( G I s ) :  

Stack  Gas Temp : 
M o i s t u r e  (H20):  

I s o k i n e t i c  : 

Fei-nico A95010 
E a s t  O l i v e r  Vacuum Purrip Exhaust 

E O - 1  Condensable P a r t i c u l a t e  
5/ 1 O / 9 5  0924-1 433 

-0 -05 ” HG 29.30 
2,: . 7,: 

180 .OO vm( corr  ) 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-2 ) 0.55 
10 -00 
21.00 DRY MOLE WT 28.84 
0.00 ST MOLE WT 28.30 

% H20 5 .OO 

8.80 NET WT(mg) 8 .80  

CALCULATED RESULTS ~ * * * * t * * * * * * * x * * * i *  

12.77 FT/SEC 

417.9 ACFM 
351.2 DSCFM 

124 Deg F 
5 .OO % 

a 99.18 % 

FILTERABLE PARTICULATE SUMMARY 

C o n c e n t r a t i o n  ( CS >:  8.72E-04 G r  /DSCF 
1.25E-07 lb/DSCF 

Emiss ion Ra te  ( E r  ): 2.63E-03 l b / h r  

EMISSION D A T A  FOR 0 

C o n c e n t r a t i o n  ( CS >: NA . lb/DSCF 
NA mg/n13 

Emiss ion Ra te  ( E r  1: NA lb /hr  

COMMENTS : 



S T A T I C  PRESSURE( "H20 ) :  
BAROMETRIC( "HG ) : 

SAMPLE TIME( m in ) :  
ACTUAL METER VOLUME : 

SQ. ROOT / \P :  
AVG ORIFICE /\H: 

AVG STACK TEMP OF: 
AVG METER TEMP O F :  

Cp PITOT : 
NOZZLE D I A  .( inches ):  

METER GAPlMA : 
LEAK RATE( IF>O.O2): 

C I H C  STACK? l = Y , O = N :  
D I A  OR D I f l  ( i n c h e s ) :  

% 02 : 
% co2 : 

V O L  CONDENSATE( m l  ) : 
Gross Alpha ( P c i )  

G r o s s  Alpha S t d  Dev ( p c i  

GI-oss Beta ( p c i )  
Gross B e t a  s t d  dev ( p c i )  

F e I-  ri1 c o A '9 5 0 1 0 
E a s t  O l i v e r  Vacuum 
5/10/95 0924-1433 
E O - 1  Gross Alpha 

-0.05 
29.30 

180 .OO 
164.726 

0.212 
2.80 

124.3 
91.2 
0 -84 

0.498 
0.999 

1 
10 .oo 
21 .oo 
0 .oo 

4.20 
0.78 

2 -00 
0.74 

* * * * * * * * x * * x * * Y * * L * ~ *  CALCULATED RESULTS 

Gas V e l o c i t y  ( V s ) :  12.77 

S%ack Gas Flow (Qs): 417.9 
351.2 

Stack Gas Temp : 124 

I s o k i n e t i c  : 99.18 
M o i s t u r e  ( H 2 0 ) :  5 .oo 

A l p h a  P a r t i c l e  Summary 

Alpha C o n c e n t r a t i o n  ( C s )  
Alpha S t d  Dev c o n c e n t r a t  

Alpha S t d  Dev Emiss ion R 
Alpha Emiss ion  Rate: 

2.70E-02 
5.02E-03 

569.5 
105.8 

Beta P a r t i c l e  Summary 

B e t a  C o n c e n t r a t i o n  (Cs): 1.29E-02 
Beta S t J  Dev c o n c e n t r a t i  4.76E-03 

Beta Emiss ion  Rate :  271.2 
Beta S t d  Dev Emiss ion Ra 100.3 

Pump Exhaust 

" HG 

vm( cor r ) 
DSCF 

OR 

An( f t "2  ) 

As( f t -2  ) 

DRY MOLE WT 
ST MOLE WT 

% H20 

NET WT( mg ) 

29 -30 

164 -726  
155.421 

,584.3 

1.35E-03 

0.55 

28.84 
28 -30 

5 .OO 

4.98 

******************* 
FT/SEC 

ACFM 
DSCFM 

Deg F 
% 
% 

pci/DSCF 
pci/DSCF 
pc i /hr  
pc i /hr  

pci/DSCF 
pci/DSCF 

p c i / h r  
p c i / h r  

COMMENTS : 
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APPENDIX D 

QUALITY ASSURANCE PROCEDURES AND RESULTS 



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 (Nozzles1 
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, 2120F, and approximately 
450°F. 

FniteAnalners . 

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 caliirated 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 cahirated 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. 



! 

'imc 
nutes)( 

14 
15 
35 

12.5 
11.5 
10.5 

10 
9 
8 

6.5 
5.5 

6 
5 
5. 
S- 

Barometric Pressure 29.65 
Meter Yw 1 .oo 
I: ( ckg R/inchw Hg) 17.64 

APEX INSTRUIENTS 
REFERENCE METER ULIBRAlIoW 

DGM Serial  # 1334637 
DATE 3/24/95 

D r y  Gas Meter (DW) Tanperature 
Pressure Meter Readings Voltam I n i t i a l  F i n d  Meter Readings 

-0.70 567.414 5R.748 5.334 n 71 304.828 
-0.70 578.182 584.003 5.821 71 70 314.725 
-0.70 585.003 591.749 7.746 To 69 320.642 
-1.40 591.749 598.567 6.818 69 68 328.511 
-1.40 598.567 604.861 6.294 68 69 335.415 
-1.40 604.861 610.592 5.731 69 69 341.795 
-2.40 610.S92 618.018 7.426 69 69 347.599 
-2.40 618.018 624.741 6.723 70 70 355.091 
-2.40 624.741 630.729 5.988 70 f l  361.853 
-3.70 - 6 3 0 . ~ 9  636.921 23 6.192 71 71 367.865 

645.824 . 'I 5 1 . 71 71 3Tl.771 
71 71 382.935 
71 71 388.601 

-3.70 640.641 
-3.70 645.824 651.498 
-5.90 651.498 657.552 6.054 
-5.90 657.552 663.611 .. 6.059 71 72 394.591 
-5.90 663.611 669.650 6.039 72 R 400.661 

inches H20) In i t in l  F i n a l  (dit fcetlCdegrcar, F M d e g r m  F In i t in l  

5163 . 

Filcnwre 

DaC Yet T e s t  Meter (WMI 
VOlUrm Tenp Avg. Tenp 

F i n n 1  (cbbic feet) (degrees F)(degrees R )  
3 10 -226 5.398 ' 68 532 
320.642 5.917 68 531 
328.511 7.869 68 530 
335.4 15 6.904 67 529 
341 .m 6.380 67 529 
347.599 5.804 67 5 29 
355.091 7.492 67 529 
361 .853 6.762 67 530 
367.065 6.012 67 ~ 53 1 
374.058 6.193 67 . 531 
382.935 5.164 67 53 1 
388.601 5.w 67 531 
394.591 5.990 67 531 
400.601 6.090 67 532 
406.561 5.880 67 532 

YTM 
Avg. T a a p  

(degrees R )  
528 
528 
528 
527 
527 

DGM 
Coeff icient 

Yd 
1.0208 
1 .ow 
1.0208 
1 . o m  
1.0204 

Cwf f ic ient  
Veri at ion 

Y d- ( Avg . 'I 
0.003 
0.006 
0.003 
0.002 
0.003 

527 1.0204 0.003 
527 1.0191 0.001 
527 1.0179 0.000 
527 1 .or70 -0.001 
527 1.0174 -0.000 
527 1.0135 -0.004 
527 1.0158 -0.002 
527 1 A120 -0.006 
527 1.0291 0.011 
527 0.9978 -0.020 

Avo. Yd- 1.018 

I c e r t i f y  that  the above O y  Gae Meter una m 1 i k a t . d  in accordance with E.P.A. Method 5 , paragraph 7.1 ;CFR 40 Par 
uafng the Precir lon Uet Twt Meter # llAE6, uhkh in turn YII caiIbrated using the American Bel l  Prover # 3785, 
ce r t i f i ca te  # FlO7, Irhlch i s  traceable t o  the Watiarul Bureau of Stsndsrds (W.I.S.T.). Signnture 



Meter Post Test Calibration 

Run# 

1 

2 

3 

Date 

Pb 

A H  

Vr(f-i) Tr(avg) Vd(f-i) Td(avg) Y 
7.704 78.0 8.025 96.0 1.005 

7.605 78.0 7.795 84.8 1.000 

7.537 78.0 7.756 88.5 1.003 

6/26/95 

29.30 

2.07 . 

Averages 

Client P.N. A95010 

Ref. Meter 1334637 Yr 1.018 

Meter Box N-3 Pre Test Y 0.9988 

Vacumn 2.5 Calib. Time 10 

Performed By: 
I 

1.003 

I, 1 

I 



_- DG&l/OFUFICE CALIBRATION 

VACUUM 
. - . ,  

c 



r e t a r  Box f ri -3 
;ate 4/19/95 
?efarence heter  # 1334437 
Y Reference 1 .G18 
3aromecric Pressure 2 9 . 2  
3 r i f i c e  S e t c i n g  .4 H ( "  H20) 0 . 5  
Total Gas Volume Reference L; .814 
lverage  Temperature Reference 65.5 
Total Gas Volume D r y  Gas Meter 5 
lverage Temperature Dry Gas Meter 6 7 . 3  
rime ( m i n )  1 2 . 4  
lacumn 5 

p) - '1 N-3 b 

4/15/75 4/19/75 
1334657 133.1637 
1.0l.9 1.018 
23.2 L . l . 2  

1 i .5 
5 . 4 2 8  6.34 

6 5 . 5  69 
5.562 6.604 

69 75 
10 10 

5 5 

9- 

l e t e r  Box # N-3 N-3 
>a te  4/19/95 4/19/95 
Zeference Meter # 1334637 1334637 
' Reference 1.018 1.018 
3arometric Pressure 29.2 29.2 

- o t a l  G a s  Volume Reference 7.612 9.339 
rverage Temperature Reference 65 65 
- o t a l  Gas Volume D r y  Gas Meter 7.765 9.453 
rverage Temperature D r y  Gas Meter 73 73.75 
'ime (min] 10 10 
'acumn 5 5 

I r i f ice  Se t t ing  H C'' H20)  2 3 

N-3 
34808 

1334637 
1.018 
29.2 

4 
10 -643 

65 
10 -915 
73.5 

10 
5 

werage y 
werage d e l t a  H 

0.99876 
1.95167 



Meter Box Field Check 
Meter Box #: N*3 

Y: Calibrator: Date: ?%k? 
delta H: / . 832 Leak Check: 0-g- 

3 

(0.0319) x(%) 

Vm (Pb) 

Compare with Y, 
0.97 * Y c Y, c 1.03 * Y 

Yc 
L -7 0. 488 

1.03 * Y = 1 8  oq4 



THERMOCOUPLE CALIBRATION 

THJXMOCOUPLE LD.: s LENGTH: DATE: y-l?-ff 

Reference Test 

Source 
Thermometer 
Temperature 

OF 

Thermocouple Temperature Thermocouple 
Temperature Difference Simulator 

OF "F DLrplay Setting 

R130164.94 



THERMOCOUPLE CALIBRATION 

CALIBRATED BY: * 
Reference Test 

Source 
Thermometer 
Temperature 

"F 

Thermocouple Temperature Thermocouple 
Temperature Difference Simulator 

"F "F Display Setting 

i i (00" 

i 
I 
I 
I 
I 
I 

' I  
I 
I 
I 

U30161.94 




