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(513) 730.6957 

DOE-2789-93 

Mr. James A. Saric, Remedial Project Manager 
U.S, Environmental Protection Agency 
Region V - 5HRE-83 
77 W .  Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Graham E, Mitchell, Project Manager 
Southwest District Offlce 
Ohlo Environmental Protection Agency 
Dayton, Ohfo 45402-2086 

Oaar Mr. Sarlc and Mr. Mltchell: 

OPERABLE UNIT 4 ORAFT FINAL REMEDIAL INVESfICATIOCI/B~SELINE RISK ASSESWENT 
REPORT 

Attached for your review and approval is the Operable Unit (OU) 4 Draft Final 
Remedial Investigation (RI)/Baoellne Risk Assessment (BRA) Report. Also 
attached are minor revisions to the Comment Response Document that was 
submitted for your review on August 12, 1993. 

As YOU are aware FERMCO assumed contractual responsi bil i ty for the preparation 
of the RI Report i n  December 1992. As part of  the transition process, FERMCO 
has assembled a data vrlfdrtion organization to perform, in cooperation with 
Ebasco as a support subcontractor, data validation on all FEMP generated data, 
In April 1993 FERMCO completed a peer review of the criteria belng employed by 
the FEMP for radlochemicsl data validation. As a result of this review, 
FERMCO identified several issues regarding the logic behind the vel idation 
crlteria for radiochemical data, These 'issuer stemmed from apparent 
inconsistencies between the existing Val idation criteria and comparable EPA 
vrlldatlon criteria, FERMCO Implemented revfsions to the validation criteria 
to address these lnconsistencles (reference attachment 3). 

FERMCO performed a peer review of the Operable Unit 4 data set as presented In 
the draft RI Report. Thls review was completed in July 1993 utllirin the 

peer rrviow resulted I n  the requalificatlon of a number of results. Tho net 
effect of thls process was the increase in the number of results for Operabls 
Unit 1 considered userble, and no longer rejected, Thls Increase in useable 
data has resulted in revlrions to the summary statistlcs presented in Chapter 
4 and Appendix 0 of the draft Final R I  Report. These qualifier changes are 

revised validatlon criteria discussed in attachment 3. The results o 0 this 
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re f lected i n  the attached revised repor t .  These changes have not affected t h r  
overal l  conclurlons reachad i n  the report. These revisions have, I n  Son# 
cases, resulted i n  higher concentrations for some constltuents but d id  not  
change the number and types of constituents t o  be quant i ta t ive ly  evaluated i n  
the Basellne Risk Assessment (BRA) t o r  OU4, 

If  you or your staff have questions; please contact Randi Al len 
a t  (513) 648-3102. 

FN!All en 

Attachments: As Stated 

cc wfatt:  

K. A. Cheney, EM-424, TREV 

GI Jablonowskl, USEPA-V, AT-183 
P. VanLaeuwan, USEPA-V 
3 .  Kwarniewskl , OEPA-to1 umbus 
P. H a r r l s ,  OEPA-Dayton 
M ,  P r o f f i t t ,  OEPA-Dayton 
T. Schneider, OEPA-Dayton 

L. August, GeoTrans 
K. L. Alkema, FERMCO 
P. F .  Clay, FERMC0/19 
F. Bell, ATSDR 
AR Coordinator, FERMCO 

0. R. Kotlowt.ki, EM424 TREV 

@ J. Mlchrelt ,  PRC 

cc n/o rtt: 

R,  L. Glenn, Parsons 
3.  W. Thlesing, FERMC0/2 

.SlnssssJy , 

*/e, 
Jack R. Craig 
Fcrnald Remedfrl Action 
Project Manager 
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e considered making data gaps and deficiencies of much greater concern. This should be addressed. 

Response: Consistent with the discussion presented in Chapter 1 of the RI and the approved ISA 
Report for Operable Unit 4, non-removal alternatives are being considered in the FS 
for the residues within Silos 1,2, and 3. While these alternatives are not precluded 
at this time, current evaluations being performed under the FS show these alternatives 
not to be viable. 

Action: None. 

Commenting Organization: U.S. EPA 
Section # 7 Pg. #: NA Line#: NA Code: 
Original General Comment #13 
Comment: 

Commentor: Saric 

Section 7 should contain a table listing preliminary remediation goals (PRG) for the 
chemicals of potential concern (CPC). The levels of contamination in each medium 
should then be compared to the PRGs. It is not clear whether action is needed for all 
media, including surface soil, subsurface soil, perched groundwater, silos and 
contents, decant sump tank or radon treatment system units. This section could be 
greatly improved with the addition of specific remedial action objectives (RAO) per 
RVFS guidance for each medium, CPC, and PRG. The RAOs are too general to be 
Useful. 

Response: The preliminary remediation goals (PRGs) will be presented and fully discussed in 
the Operable Unit 4 Feasibility Study. Remedial action objectives (RAOs) for each 
medium and the Remedial Alternatives put forth to achieve these objectives will also 
be fully presented and discussed in the FS. a 

Action: Section 7-6 was revised to present a brief summary of specific RAOs for the affected 
media material. The developmental process for PRGs will also be briefly 
summarized in this section. 

2-9 



. these reasons that DOE feels the sample results do not represent a hot spot within the berm soils. 

Action: Text will be revised to include the above discussion. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # Table 4-28 Pg. # 4-71 ]Line#: NA Code: 
Original Specific Comment #46 
Comment: Table 4-28 summarizes the inorganic results of the berm soils analyses. The data 

and corresponding text should be presented in terms of depth (instead of mean) so 
that any trends can be evaluated. 

Response: An additional table will be included that presents the data by sample depth to 
facilitate evaluation of trends in the distribution of contaminants. Appendix B 
presents data by depth. Since most constituents were at background levels, trends are 
not readily apparent. 

Action: None required. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # 4.2.3.1 Pg. # 4-76 ]Line#: 14-16 Code: 
Original Specific Comment #47 
Comment: The text states that radiological concentrations significantly above background were 

detected in slant borings 1615 and 1616. This is misleading. Significant (above 
background) contamination was seen in all slant borings. This discrepancy should be 
addressed. 

Response: Agree. 

a 
Action: Text in Section 4.2.3.1 (page 4-76, lines 14 & 16) will be revised to read "Although 

concentrations significantly greater than background for these constituents were 
detected in samples collected from all slant brings, slant borings 1615 and 1616 
have relatively higher concentrations of certain radionuclides than those in the other 
brings. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # 4.2.3.1 Pg. # 4-83 Line#: 12-13 Code: 
Original Specific Comment #48 
Comment: This sentence lists the inorganics that were detected above background concentrations 

in the slant borings. Copper, cyanide, and sodium should be added to this list. 

Response: Agree. 

Action: Copper, cyanide, and sodium will be added to the text in Section 4.2.3.1 (page 4-83, 
line 12). These inorganics will also be added to text in Section 7 (page 7-8, lines 14 
and 15). 

2-30 
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. 
Commenting Organization: U.S. EPA Commentor: Saric 
Section # 4.3.1.1 Pg. # 4-93 to 4-96 Line#: NA Code: 

Comment: 
0 original specific Comment 

This section describes several distinct perched water mnes encountered in the slant 
borings. Accurate cross sections depicting the subsurface hydrogeology in the silo 
area should be prepared to aid the reader in data interpretation. The cross sections 
provided in Section 3 do not indicate two distinct water bearing zones in the glacial 
overburden. 

Response: DOE did not mean for the text to imply that there are multiple distinct and separate 
perched groundwater zones in the glacial overburden beneath the silos. The glacial 
overburden in the OU 4 Study Area comprises low permeability clay, overlain by a 
laterally continuous silty clayey sand, in turn overlain by clay and/or loess. The silty 
clayey sand is conceptualized as a continuous unit with relatively little horizontal or 
vertical variation in hydraulic conductivity. However, the silty clayey unit does 
contain scattered and discontinuous thin lenses of clay. During drilling of the slant 
brings, the low drilling angle created a false illusion of separate water bearing 
zones. In some cases, a groundwater sample would be collected because water had 
collected in the open boring. Subsequently, the boring would be advanced through a 
thin non-water-bearing low permeability lense (note that a 5-inch-thick clay lense 
would be 57 inches of core in a 5-degree slant boring) and then into an apparent 
second water yielding zone. Multiple samples were collected in slant boring 1616 
because of a scenario similar to that outlined above. Despite the presence of a 
number of small discontinuous low permeability lenses in the clayey silty sand unit, 
DOE believes that the unit is a distinct hydrogeologic unit that is best conceptualized 
as one large perched groundwater zone. 

Action: DOE will review and edit discussions of the multiple groundwater samples collected 
in slant boring 1616 to ensure that the text does not imply that there are multiple 
distinct perched groundwater zones. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # 4.3.1.1 Pg. # 4-96 Line#: 9 Code: 
Original Specific Comment #52 
Comment: The text indicates that borings 1617 and 1618 encountered perched groundwater 

below Silo 1. Boring 1617 did not. This discrepancy should be addressed. 

Response: The use of the term "below" appears to be the issue since perched groundwater was 
encountered by Boring 11617 at an elevation lower than the bottom of Silo 1 but 
offket by 24 feet from the vertical projection of Silo 1. This imprecise term should 
be replaced. 

Action: Change "below" to "near" in line 9 on page 4-%. 

Commenting Organization: U.S. EPA 
Section # Table 4-39 Pg. # 4-98 

Commentor: Saric 
Line#: NA Code: 

2-32 

n 06 



Comment: Table 5-5 presents results which indicate the maximum uranium concentration in the 
GMA at the FEMP boundary is about 10 pg& Figure 5-32 indicates the maximum 
uranium concentration at the FEW boundary is about 1 pg/L Figure 5-6 and 
should be checked for accuracy. 

Response: Disagree. Table 5-5 and Figure 5-6 present the modeling results for two different 
situations. Table 5-5 presents vadose zone modeling results concerning constituents 
of concern that will reach the aquifer in lo00 years from Silos 1 and 2. Figure 5-6 
presents the modeling results for groundwater beneath the FEMP after 400 years due 
to loading from Silos 1 and 2. The concentrations presented in this figure account 
for many different factors including but not limited to dilution by groundwater. As a 
result, the concentration contours in Figure 5-6, (groundwater) are not expected to 
match the concentrations presented in Table 5-5 for the vadose zone. 

Action: No action required. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # 7.3.4 Pg. # 7-9 Line#: 8 Code: 
Original Specific Comment ##62 
Comment: The RI report states that perched groundwater with U-238 contamination in the range 

of 69 to 77 pCi/L is present under the silos. However, Section 4.3.1.1 presents data 
indicating much higher levels of uranium contamination in the perched groundwater 
in the OU4 area. Section 7.3.4 should be changed to be consistent with data 
presented earlier. 

Response: DOEagrees. 

Action: The range of U-238 will be changed to read 1.1 to 1313 pC8. 

2-36 



- 469'1 
Commenting Organization: U.S. EPA 
Section # D.4.1 Pg.# D-4-6throughD-4-9 Line#: NA Code: 

Comment: 

Gmmentor: Saric 

Original Specific Comment #58 
Because only unit risks were provided for arsenic and methylene chloride in the 
referenced documents, the methods used to convert unit risks to inhalation cancer 
slope factors in Table D.4-2 should be explained. 

Response: Agreed that the justification and rationale for converting an inhalation unit risk to the 
mathematical equivalent of an inhalation cancer slope factor should be added. 

Action: The following was added to page D-4-1, line 28: "Inhalation cancer toxicity values 
are usually expressed as inhalation unit risks in units of reciprocal pg/m3 (l/pg/m3). 
Because cancer risk characterization requires an estimate of reciprocal dose in units 
of l/mgkg-day, the inhalation unit risk must be converted to the mathematical 
equivalent of an inhalation cancer slope factor, or risk per unit dose (mgkg-day). 
This is done by assuming humans weigh 70 kg and inhale 20 m3 of aidday, Le., the 
inhalation unit risk (l/pg/m3) divided by 20 m3/day, multiplied by 70 kg and 
multiplied by lo00 &mg yields the mathematical equivalent of an inhalation slope 
factor (l/mgkg-day)." In addition, a footnote was added to the table explaining the 
origin of the inhalation cancer slope factor. 

Commenting Organization: U.S. EPA 
Section # D.4.1 Pg.# D-4-7 Line#: NA Code: 
Original Specific Comment #59 

Commentor: Saric 

Comment: The reference in Table D.4-2 is incorrectly footnoted as Health Effects Assessment 
Summary Table (HEAST) ("e"). The correct reference is IRIS; therefore, the 
footnote should be changed to "d" to indicate IRIS. 

Response: It is unclear for which chemical(s) the reviewer noted that the reference was 
incorrect. 

Action: All the toxicity values in Table D.4-1 and D.4-2 were updated and all references 
were checked. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section # D.4.1 Pg.#: D-4-10 Line#: NA Code: 
Original Specific Comment #60 
Comment: Table D.4-3 should include a footnote indicating the reference used to prepare the 

table. 

Response: Agree. 

Action: The appropriate references to HEAST will be added as a footnote to Table D.4-3. 

3-22 
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Comment: These lines state that most model parameter values used in modeling efforts 
maximize estimates of transport (and hence risk). This discussion should be revised 
to give some examples of such parameters. 

Response: Agree. 

0 
Action: Modeling parameters that tend to maximize risk, such as the low uranium 1.8 ml/g 

I(d, will be discussed in Section D.6.2.1.2. 

Commenting Organization: U.S. EPA 
Section # D.6.4 Pg. # D-67 L h e &  NA Code: 
Original Specific Comment #92 
Comment: 

Commentor: Saric 

All of the specific examples of OU4 uncertainties discussed in this section should 
also appear in Table D.6-1. Some examples, such as soil-to-plant transfer factors 
(BiJ do not appear in this table. 

Response: Agreed. 

Action: The following examples of uncertainty were added to Table D.6-1: Continuous 
location of the receptor at the point of highest concentration; Heterogeneity of waste 
form; Assumption that UCL concentration is uniformly distributed in the mass of 
contaminated medium; Development of the leachate source term; Selection of 
exposure parameters 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: D.6.4 Pg. # D-6-8 b e # :  NA Code: 
Original Specific Comment #93 
Comment: The specific uncertainties presented in Table D.61 should be grouped by the general 

source of the uncertainty (exposure assessment, toxicity assessment, and risk 
characterization). 

Response: Agreed, the entries in Table D.61 should be grouped by category and should follow 
the organization of the text. 

Action: The entries in Table D.6-1 were grouped by category and arranged according to the 
organization of the text. 

Commenting Organization: U.S. EPA Commentor: Saric 
Section #: D.6.4 Pg. # D-6-10 Line& 29 Code: 
Original Specific Comment #94 
Comment: This line refers to Version 6.0 of the U.S. EPA UBK model used to estimate blood 

lead levels. This sentence should be revised to include a reference for this model. 

Response: The reviewer noted that a reference was not provided for version 0.5 of the EPA 
UBK model. 

Action: The requested reference was provided @PA, 199Od, 1991e). 
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ingestion pathways, and footnote "e", when expanded to indicate the February a 1993 46 97 
teleconference between Mike Bollenbacher, IT, and Pat Van Leeuwen, U.S. EPA Region V, was 
found to be the correct citation for the incidental ingestion of soil pathway. Agreed, that footnote "j" 
is confusing because of reference to specific sections, pages and tables of the 19!Z Dermal Guidance 
document. When footnote "j" is clarified, footnote "m" is no longer needed. 

Action: The names of the RME On-property Resident Farmer and the CT On-property 
Resident Farmer were made consistent throughout the document. The soil ingestion 
rate @day) for the RME On-property Farmer was estimated as the reviewer 
suggested: 0.48 g/day for 50 years of occupational exposure, 0.2 g/day for 6 years as 
a child, and 0.1 g/day for the remaining 14 years. The time-weighted average, 0.18 
g/day, was used as the average soil ingestion rate. Citation of records of the 
teleconferences between Mike Bollenbacher, IT, and Pat Van Leeuwen, U.S. EPA 
Region V were included in the appropriate footnotes. Footnotes "d" and "e" were 
expanded to include references to the specific IT-U.S. EPA Region V teleconferences 
during which the indicated parameter values were decided. All the exposure 
parameters attributed to the 1992 Dermal Guidance document were checked and 
found to be correct; the reference in the footnote was simplified to eliminate 
reference to table, section, and page number. With the simplification of footnote "j", 
footnote "m" is no longer needed and was removed. 

Commenting Organization: U.S. EPA 
Section # D.3 Pg. # D-3-54 Line#: 2 Code: 
Original Comment #2. 

Commentor: PVL 

a Comment: "Decimally absorbed dose" is not the correct meaning for DAD, the correct term here 
is "dermally absorbed dose." 

Response: Agreed. 

Action: "Decimally absorbed dose" was changed to "dermally absorbed dose." 

5-8 

10 



46 9 7  
ECAO showed that absorption of barium salts from drinking water followed the order of chloride > 
sulfate > ca rbo~ te .  A study not reviewed by ECAO showed that the bioavailability of orally 
administered barium chloride was equivalent to that of barium chloride in Brazil nuts to young rats 
(Lisk et al., Nutrition Reports International, 38: 259-262). Other animal studies reviewed by ECAO 
yielded GI absorption efficiencies of - 10% and 85%. The higher value was obtained with younger 
animals. Age appears to be a very critical factor in determining the efficiency of GI absorption of 
barium. Another literature review reported GI absorption efficiencies of barium from barium 
chloride in hamsters ranging from 11 to 32% (Friberg et al., 1986, Handbook on the Toxicoloev of 
Metals, Volume II). Of particular interest in this review is the observation that addition of sodium 
alginate to the diet of rats greatly enhanced barium absorption. Sodium alginate probably formed 
organic complexes with barium that facilitated GI absorption. Generally, chemical form is more 
important than animal species in evaluating pharmacokinetics. This is particularly true if the species 
compared are both mammals (with the exception of comparing monogastric animals and ruminants), 
and if the chemical in question is an inorganic element (such as barium) that is not subject to species 
differences in biotransformation. The ATSDR profile on barium reported GI absorption values in 
humans of - 5% and in adult animals of - 7%. The human value of 5% was based on a paper by 
Tipton et al., 1969 (Health Physics 16: 455-462), which identified 5% absorption from the GI tract 
as a maximum figure for net retention of dietary barium in natural foodstuffs, evaluated over a 50- 
week period. ATSDR noted that the barium GAF for young animals is about 10-fold greater than 
that for adults. This is consistent with the ECAO review. The best study of barium absorption is 
the paper by Tipton et al., because the study evaluated net retention of barium chloride in adult 
humans over a SO-week period. The human study by Lisk et al. was based on a single dose with a 
form of barium probably quite different from that used in the study from which the RfD was 
derived. Although other values may be defensible, the value of 100% absorption will be used. 

Action: Recalculate risks using 91% absorption for barium. 

Commenting Organization: U.S. EPA 
Section #: D.5 Pg. #: D.5-2 Section: D.5.2.1 Code: 
Original Comment #l. 
Comment: 

Commentor: PVL 

This discussion is misleading. Actually EPA specifies the use of the linearized 
multistage model at low risk levels; when chemical intakes are high and risk levels 
exceed 0.01, the one-hit model is used instead. 

Response: The text is revised to clarify the fact that the EPA specifies the one-hit model instead 
of the slope factor model when the carcinogenic risk using the slope factor exceeds 
0.01. 

Action: Revise line 30 on Page D-5-2 to read: "When carcinogenic risk exceeds 1 x 10" 
using the slope factor methodology U.S. EPA (1989) specifies the one-hit equation." 

5- 12 
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Attachment 3: Revisions to Validation Criteria 

the Laboratory War Incomplete: 

data in the instance thls quality control information was lacking. Consistent 
with the standard application of the National Functional Guidelines For Data 
Validatton for comparable analyses, it was determined that such samples should 
not be rejected, but considered either estimated (3) or, where t h e w  f s  doubt 
U S  to the qualltatlve presence of a radionucllde, quallfied as tentetlve (N). 

1) Rejection of Radiochemical Data When Quality Control Information f r o m  

Thm criteria prevfously employed rcqulred rejectlon of all associated 

2) Asslgnment o f  U Quallfler for Non-Detected R8dionuclldes: 

A standard component of EPA functional guidelines I s  the assignmmnt of 
the U qualifier for non-detected analytes. FERMCO Implemented the usage of 
this qualifier for all non-detected radionucl tdet,instead o f  t h e  previously 
empl oyed Ikn.  

Recovery For the Quallficatlon of Data: 

the method performance In terms of specific radionucl Idc isolation/efficiency, 
as well as overall Instrument performance. The examlnation of this 
information allows a more informed decision on the part o f  the validator, when 
used in conjunction with other QC data, on the proper assignment o f  
qua1 iffers. Thls informrtion was previously not taken into consideration 
during the vel Idation o f  radiochemical data, 

3 )  Utillratlon of Laboratory Control Spike and Sample Matrix Spike 

Utilitrtlon of this type data provides eddltional information as to 

4 )  Standardization of Definition and Appl icatlon o f  Qual Ifier Codes: 
FERMCO implemented the app? icatlon o f  standard quullfier codes t o  

radiochemical data in accordance wlth €PA functional guide1 Ines (U,J,N,R). 
Usage of these codes ensure consistency in the application, u3e and 
interpretation of the qualified results. Previously, usage of these codes was 
not consistent with the functional guide1 ine definitions, 

5) Effsct of Multiple "3" Codes on Data! 

Previous validation criteria called for the rejection o f  a data point 
if their Were three or more causes for the applicatlon of the "3'' qualifier 
signifying estimation or Imprecision o f  the data point. FERHCO rejected thls 
logic and adopted the position that the data point would bo considered 
estimated and Imprecise for multiple qC deficiencies. This revised loglc  1s 
Consistent with the functional guidelines. Attached to these crfterla is the 
radiochemistry data vrl Idrtion checkllst employed to evrlurte the Operable 
Unit 4 data set. Thls checklist reflects the revisions dlscussed above and Is 
consistent with the National Functional Guidelines for Oatr Val idrtion for 
comparable analyses (organics and inorganics) . 
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FORM FS-F-3697 

Re1 ease Number 
Project 
Sample Numbers 

Analytical Support Level 

1.1 W A L  PACKAGE REVlfhl Y E S H Q  M 
tlpIE; 1_1 is the desired response for 

m: ln any of the following steps, if required 
Information I s  missing a "Request for Addltlonal 
Information/Resubmfttal a should be submitted 
before the actlon to qualify the data Is 
i n i t 1 at ed . 

the following checkllst, 

1.1.1 Has a pC Review Checklist and Fjeld 
Data Val idatlon Summary been 

ACTION: 

' completed for every sample? 

If no, note on Request 
for Additlonal Information/ 
Resubmlttol Form. 

ACTION: If no, review Field Data 
Validation Summary and use 
profesti onrl judgement 
In qualifying any data. 
All field data validation 
discrepancies will be 
addressed and justlfied in 
Comments sectfon. The 
reviewer shall review the 
Field Data Val Idatlon 
Checklist and the Data 
Validation Plan in the 
SCQ I f  problems w e  
I dent I f I ed . 

1.1.2 Were any tranrcriptlon errors 
discovered? 

m: lhls question cannot bo employed until 
review/val Idation Is completed. 

ACTION: If yes, note on the 
Request for Additional 
Information/Resubmt ttal 
farm. 

u-- 

F- 1 
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WIOCH- V TION T (cont.) 

2 . 1  

1.1.3 Glrs a method reference 
for each analysis? 

ACTION: I f  no, note 
Request for 

1 sted 
II-- 

on the 
Addi t 1 onal 

Iniormrtlon/Resubmittal 
Form. 

1,1.4 Are the Offslte COC Iransfer 
Records (OCTR) present for a l l  samples? 

ACTION: I f  no, note on Request 
for Additlonal Information/ 
Resubmittal form. 

1.1.5 Do the OCTR o r  Lab Narrative 
indlcate any problems w i t h  sample 
receipt, conditfon of samples, 
analytlcal problems or special 
ci rcumstancet affect1 ng the 
quality of the data? 

ACT I ON : Use professional judgement 
t o  evaluate the effect  on 
the qua l i ty  of the data. 

Ini t ia l  and Cont&ulno C a1 ihratiQn 

2.1.1 Is in i t ia l  calibration data present 
for each technique ( i . e . ,  Gamma 
Spectrometer) for  each detector 
system used in the analyses? 

a: Routine (e .g. ,  annual )  in i t ia l  
cal lbrotions may n o t  be necessary I f  the 
continuing calibrations demonstrate t h a t  
the energy, ef f I clency , and rsrol u t  i on (as 
appropriate) heve remained wlthirl the 
control llmits. 

ACTION: If inl t ia l  calibratlon data is 
, mlsring or count data cannot be 

verified, qualify a l l  associated 
results as unusable (R)  . 

2.1.2 Were NIST, NIST-traceable, or equivalent, 
cer t i f ied standards used for 
cal i brat I on? 

- I- 

II-- 

F-2 
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2.1.3 

FORll FIF-3687 

(cont.)  

U M  M 
ACTION: I f  the standards used f o r  

ca l ib ra t ion  are not c e r t i f i e d  
or trrceablo,  or cannot be 
posl t 1 vol y 1 dent 1 f 1 ed, 
qual i fy  a l l  asoocl r tod d a t a  
a t  unusrblo (R) . 

Did the standards used for c a l l  brat ion 
have r u f f l t i o n t  r c t i v l t y ,  1 .e., bid 
each peak, wlndow, o r  energy rogion 
of t n t o r e s t  usod i n  tho offfciency 
calibration have a t  least 800 n e t  
counts and/or was t ho  re ot ted error 
for each ea1 1 bration pea ! , wlndow, 
of enorgy region of i n t e r e s t  less 
than or equal t o  10x7 

ACTION: If the standards used for 
ca l ib ra t ion  did not provide 
sufficient r c t l v l t y ,  qua l i fy  
all associated data as 
unusable (R) . 

2.1.4 M e n  t h e  s t rnd r rds  for ca l lb ra t ion  
used w i t h i n  t h o l r  expirr t lon drtOS7 

ACT ION: If the standards used for 
ca l ib ra t ion  have missed t h e i r  
expiration date  by more than six 
months und atsociatad QCs (LCS, 
spikes, t r a c e r s )  were not w i t h i n  
acceptable l lml t s ,  quallfy rsso- 
c i a t r d  d a t a  as  unusable (R).  I f  
QC results arc acceptable, 
q u r l l f y  tho data  8s  estlmated (J). 

u-- 

F-114 

2.1.5 Are the geometry (1.e. petri d ish ,  beaker, 
etc.) and the mrtrlcer o f  standards used for 
ci l  i brutton slmfl ar t o  those used for rnrlysls 
o f  sampl~st u-- 
AC7ION: If  both geometry and matrix match 

betwen samplos and standards are 
r r d l c a l l y  d i f f e ren t ,  qua l l fy  r l l  
assoclatod results as unusrblr (R) 
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Z s U  u 
ACTION: I T  geometry match is acceptable 

and matrices are d is t imf la r ,  but 
8uoc ia tod  Q C t  (LCS, spikes, 
t racers) arm acceptable, then no 
q u a l i f i c a t i o n  o f  assoclrted data 
I s  required. 

I f  geometry match is unacceptable 
and matr ix matches acceptable. 
associated data should b r  
q u a l l f l r d  unusable (R) .  

ACTIOU: 

2.1.6 Was a check source counted d a l l y  or before 
each batch (wblchever Is more frequent)? u - -  
ACTION: I f  no check source was counted on 

the  samo day o r  just  beforr 
analysts of samples and QCs (LCS, 
spikes, t racr rs )  arm unrccaptable, 
then qual i fy arsocleted data as 
unusable (R). 

I f  check source analysis frequmncy 
Is outside the rcceptablm range, 
but tht QCs (LCS, s iket ,  t rac r rs )  

as estimated (J). 

ACTION; 

arm accmptable, qua P i f y  the data 

2.1,7 Was the result o f  the check source 
courrtr w l  t h i n  e s t r b l i  shed 1 i m i  tr? 

m: The check source counts Shall 
be withln t h r  control  I l m i t s  
provided by thm laboratory 
but no greater than plus or 
minus 3 standard d r v i r t i o n s  
o f  the mean. 

ACTION: If chrck source counts 
w e  confirmad to be outside 
of acceptable range for 
both orlglnal and subsequent 
recounts, qual 1 fy a l l  
atsoci rted data as unusabl e 
(R) 8 

F-115 
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ACTIW; If  or ig ina l  check source count 

was outslde acceptable range, 
but a t  least  one addl t lonal  
recount was w i th in  acciptcrblr 
range and QCs are acceptable, 
do not qua l l f y  m y  issociated 
data. 

ACT 1013 : If or ig ina l  check source was 
outslde acceptable range, but 
a t  l eas t  one rdd i t l ona l  
recount was w i th ln  acceptable 
range and QCs were not 
acceptebl e, qual i f y  
associated data as estfmated 
(J) * 

2.1.8 War the check source i den t i f i ed  by 
act I v I t y and rad) onucl I dr ( s) 7 

N[UE: A c t l v i t y  may be the c e r t i f i e d  a c t i v i t y  
I n  dpm, uC1, or other un t t  provided by 
the vendor, or a laboratory  establ lshed 
mean value, 

ACTION: If the a c t l v i t y  and I d e n t i t y  
o f  the radlonuclldr(s) used 
In the check source(s) cannot 
be obtained. qua l i f y  a11 
assoctated data as unusable 
( R )  * 

2.1.9 Were background counts performed7 

ACTION: If no background count 
information can be obtained, but 
method blank 1s avai lable and 
acceptable, qual l fy assoclrted 
d r t a  as erttmated (J). 

ACTION: I f  no background count 
i n fomat ion  can be obtained and 
there is no method blank o r  
unacceptable method blank count, 
qualify associated data 8s 
unusrbl e (R) . 

Ll 

II-- 
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rarsoniblc time, a t  a reasonable 
frrquency, and ware the counts 
obtrfned w l  t h i n  acceptable ranges? 
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(cont.) 

m: Tho length of the background 
checks varies with techniques 
u t i l i zed .  Generally, s o l l d  
s ta te alpha dctactor t  should 
b r  counted for r e l a t f v e l y  long 
t lmrs ( t * a . ,  > 24 hours) while 
proport lonal a1 pha/bata countrrs 
may su f f i ce  w i th  less t h i n  
one hour counts, 

' 

The frequency of background 
checks varies w i th  technfques 
u t l l l t r d ~  The fol lowing should 
be used as counter guidr l lnes:  

r lphr /bata propor t lonr l -da i ly  
or brfore batch, whichever i s  

. less f r rquent 

e 1 1 QUI d sc l  n t l 118 t l  on-dai 1 y 
or before batch, whlchevrr I s  
less frequent 

e gama spectrometers-minimum o f  
weekly 

' a  a lph i  sol i d  s ta te dctectorr- 
minimum o f  weekly 

m: The background counts shal l  
be w i th in  the control llmitr 
provided by the l rbo r r to ry  
but no greater than i 3  
strndurd deviat ions (or 
normil lzed deviations) of  
tha mean. 

F-117 
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ACTION: Ustng profesr ionr l  
judgement, qual I fy 
rssoclited data as 
estimated (3) i f  
sign1 f l c a n t  problem( s )  
were found with e i ther  
count t (met e f requency , 
and/or counts obtai nod, 
but there i s  an 
assoc t atrd/acccptrbl e 
method blank. 

ACTION: Us1 ng profrssional  
judgemrnt, qual 1 f y  
assoclrted data as 
unusable (R) If 
s Igni f i cant problem( s )  
were found with e i ther  
count t fmes, frequency, 
and/or counts obtained 
and there is no 
rssocl r ted/rcceptrbl  e 
method blank. 

2.1.11 Supplemental Ca1 i b r a t i o n  Requirements 
for Gas Proportional Counters 

ILpIE: The analy t ica l  methods for 
strontium-90 radium-226 t y p i c a l l y  
requl r e  the use of sc l  f-absorpt 1 on 
curves, wht ch are d s v d  oped 
specifically f o r  each rrdionucl idc. 

PlpIE: The va l ida tor  must use professSonal 
judgement for cal ibrat ions that  
involve banks o f  detectors ( L e .  
assemb1tes o f  detectors t h a t  mry 
use averaged parameters. r r t h e r  
than single detectors o r  ds t rc to r  
systems. I n  t h l s  document a 
detector system is Intended t o  mean 
the single d r tec to r  and be 
associated electronics, whlch may 
be part o f  an assembly o f  such 
systems but ca l ibrated as a uni t .  

F-118 61s 
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2.1.11.1 Do self-absorption curves 
exist for each radionucl ido 
dot ennt nod? 

m: Although conoldercd 
a part  of calibration. 
sel f-absorption curves 
are validated and results 
qurllfiad during the 
review o f  yields, 
Section 5.1. 

ACTION:' I f  sel f-absorption 
curves do not  exist for 
each radionucl ide 
detormlnrd, qual 1 f y  a1 1 
associated rtsul t s  as 
unurabl e (R) . 

2.1.11.2 Are the data  for the beta 
I plateau detcnnlnition 

present for  each detector 
or detector system? 

ACTION: Qual i f y  a1 1 rssoci ated 
results i s  unusable ( A )  
if the plateau data do 
not exist. 

Does the. beta plateau for each 
detector or detector system extend 
a minimum o f  300-400 volts and has 
a slope less than 8%? 

2.1.11.3 

ACTION: If voltage/slope 
requirements are not met 
and associated QCs are 
acceptqble, qurllfy 
associated data as 
estimated (J). 

ACTION: If vol trge/slopc 
requiremonts aro no t  met 
and associated PCs are 
not acceptabl 0 * qual 1 fy 
associated da ta  as 
unusable (R) , 

P. 12 
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II-- 

II-- 
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2.1.11.4 Was the beta ef f l c lency  ( f o r  a beta 
Emax approximately tho samo anergy 
as the onr(s) of In terest )  f o r  the 
I n i t l r l  ca l ib ra t ion  f o r  each 
dr toctor  of d r t r c t o r  system greater 
than 20%? 

2.1.11.5 

ACTION: I f  beta e f f i c iency  i s  
less than 20% and 
rssoc iat rd  QCs are 
acceptable, qual i fy 
assoclatrd data as 
e s t  imated ( 3 ) .  

ACTION: If beta e f f i c iency  Is 
lass than 20% and 
associated QCt  are 
unacctptabl e, qui1 1 fy 
arsoctated data as 
unusable (R). 

If the sample resul ts  
wore not  corrected for 
crosstalk, was tho 
c r o t r t r l  k f ac to r  (beta 
counts t h a t  end up I n  
the alpha window) 
for the i n l t l a l  
cal i b r a t i o n  for each 
detector o r  detector 
system less than 5x7 

ACTIOH: qual i f y  all r rsoc i  atcd 
resul ts  as estimated (J) 
i f  thr  crosstalk 
It greater than 5%. 
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2.1.11.6 Was o chrck sourca 
counted dally or were 
chi square t es t s  
parformed t o  demonst ra ta 
continul ng call brat  1 on 
for each detector or 
detector system? 
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P. 14 

2.1.11.7 

ACTION: If the dally chrck 
sourer o r  routine chi 
square t e s t  It not  
ptrformed, qual 1 fy  all  
rroocirtcd resul ts as 
est  imrtad (J) . 

Old the chrck source counts 
ramaln within 3 standard 
deviations (or normalized 
deviations) from the estrbl lshed 
me811 or did results from the 
chi squira test have a 
probrbl11 t y  betweon 0.10 
and 0.901 

a: The probabllity values are taken 
from rtandrrd rrfrrences (9.g.. 
Knoll I Radlatton Detection and 
Herourrment, 1979), 

ACT I ON : Qual 1 fy a1 1 rsrocl ated 
results I S  estimatad (3) 
if the  check source counts (or 
chi square t e s t  results)  are 
beyond the control limits or 
3 standard devlrtlons (or 0.10 
and 0.90 probrbil ity). 

2.1.11.8 Were r tabl l i ty  checks (a.g., 
single point plateau checks) 
made af ter  each gas bo t t l a  
change? 

ACTION: Qual I f y  11 1 aoroci ated 
results as sstimrted (3) 
if  the r tab i l l ty  checks 
were no t  parformad. 

II-- 

r-- 
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(cont,) 

m u  u 
2.1.12 u 

LIpIE: The variation o f  detection efflcien- 
cy of solid state alpha spectrometry 
detectors, as a function o f  energy, 
i s  sufficiently constant thrt a 
single mixed nucl Ide ( 1  .e. U-233/ 
U-235/U-238, or Pu-23B/Pu-239FPu-Z30) 
efficlency crl ibrrtlon 1s usually 
suff Iclrnt. 

2-1*12,1 Was a nomlnrl value o f  90 keV 
FUHM obtained for resolution 
for the detactor system? 

ACTION: If the resolution 
o f  the system i s  
greater th8n 90 
keV FUHM, qurlify 
a11 results as 
estfmated (3). 

2,1.12,2 Could accurate tdsntlflcation of 
the perk centroid be made for 
each o f  the peaks used for the 
call brat 1 on? 

. 

A minimum of 3 peaks 
covering an energy span 
of rt  least 1 MeV should 
be ut 11 I zed to determi ne 
efficiency calibrrtion o f  
alpha spectrometry, 

ME: 

ACTION: If the centroids of the 
perks used for callbrr- 
tion cannot be determined 
from tho initial crlibra-- 
tion, qualify a l l  results 
as unurrble (R) .  

@23 
F-122 
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2.1.12.3 Did the check source counts for the 
dr tec to r  and analysis date 1ri 
question fall  wi th in  the contro l  
I l n l t s  or 3 standard devlat lons 
from the estrbl lshed mean? 

ACT I ON : If thr check source 
count f o r  thr data i n  
qurst 1 on exceeds the 
control limits or 
sr t rb l l shed mean by 3 
tt andrrd devl a t  f on$ 
and associated QCs ara 
acceptable, qual l f y  
assoclrted data as 
e t t i m r t r d  ( 3 ) .  

ACTIOM : I f  the check source 
count for the date I n  
quest I on excrrds the 
control l i m l t s  or estrb- 
l l r h c d  mean by 3 
standard deviat ions and 
m o c l r t e d  Q C t  are not 
rccrptrble,  qua l i f y  
rssoc l r tcd data as 
u t u r b l r  (R) . 

2.1.12,4 Dld the ef f ic iency obtalned from 
the check source counts for the 
detector and a n r l y r l s  date I n  
question f a l l  w i th in  5% o f  the 
l n l t l a l  c r l l b r a t i o n  e f f i c iency  
OR withln the control 1 l m l t s . o r  
3 stmdard.devlat tonr f r o m  the 
establlshed mean o f  check source 
a f f  l c i e n c i  e t ?  

ACTION: I f  the chack source 
ef f ic l r r icy  f o r  th r  data 
I n  question sxcrrds 
stated c r l  terfr 1 i m l  t s  
and associated QCs arc 
acceptable. q u a l i f y  
associated d r t r  IS 
et t lmatrd (J). 
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ACTION: I f  the check source 
efficiency for the date 
i n  question exceeds 
stated c r l te r ia  limits 
and associated QCs are 
unacceptable, qual i fy  
associated data as 
unusable (R) 

2.1.13 -1 Ca1 h 
m: The review o f  the geometry 

and matrix factors i s  
contained in strp 2.1.5. 

farm a smooth curve that 
Increased s l  ight ly ,  peaked 
before 200 keV, and then 
decreased w l  t h  energy? 

2.1.13.1 Did the calculated efficiencies 

m: Some Ge detectors (e.g., 
those w i t h  a Be window 
or N-type) will show a 
f la t te r  response a t  the 
low energles than other 
detectors. 

ACTION: I f  the efficiency 
callbratlon does not 
approximate a smooth 
curve t h a t  rises, peaks, 
(or plateaus for  N-type), 
and f a l l s  w i t h  energy, 
then qual i f y  a l l  resul t s  
as unusable ( R ) t  

2.1.13.2 Was the reported error for each 
calibration peak less than or 
equal to  5x7 

m: This rrported error should be 
part of ID report and error 
resul t i s  outputtad by 
software. If not available 
then request l a b  t o  submit 
data, 

u-- 
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ACTIOW: If the reported X 
error for thr park 
is greater than 5X, 
qualify the 
assoclrted results 
as estlmrted (J). 

2.1.13.3 Was the detector system 
d e r d t l w  less than or equal 
to 20% for tho efflclency 
and enrrgy col ibratlon(s)? 
ACTION: Qualify all sample 

results as unusable (R) 
if the prlntouts show a 
deadtime greater than 
20%. 

2.1.13.4 Did an independent computation of 
the detectlon efflclency for one o f  
the peaks used In thr cal Ibrrtlon 
result in a number which i t  f 15% 
of the efficiency calculated by the 
g a m a  spectrometry software? 

m: Correct for decry from 
the standard's assay date to 
the counting date, if 
necessary. 

ACTION: if the recalculation o f  
efficiency varies by 
more than 15% from 
software cal cul rted 
value, quallfy all 
rssoci ated sampl e 
results as unusable ( R ) ,  

2.1.13.5 Did the peaks used for the 
energy crl Ibratlon(s) cover 
the range of interest, 
i .0..  0-2 MeV? 

u-- 

LIpIL: Typically the low energy end 
o f  the calibration is 0.088 
HeV and the high energy end Is 
1.836 MeV. 
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(cont,) 

m M  l8 
ACTION: If the energles 

o f  tha gamnr 
emitters in the 
samples fall 
outrlde the 
c8l I brrted range 
but QCs meat rccrptrble 
crt tori a, qual 1 fy  
associated data as 
esttartsd (3). 

If  tho rnorgleo of the 
g a m  emitter3 i n  tho 
samples fall outside 
th8 call brcltod ranges 
and QCs d l d  not mort 
rcceptrbl e crl torir, 
qual i fy rtrocl rted data 
as unusable (R).  

' 4CTION: 

2.1.13.6 Was tho rosolutlon of the perks 
used for the callbratlon 
acc8ptable, I , e .  e could accurate 
identification of the pork cmntroid 
be made, and were tht ptaks 
dlttinct and separate from each 
other? 

llpIE: A mrxlmum value ofq 
5 keV FUHM i s  used t o  gauge 
rrsol ut1 on. 

ACTION: If the resolution of the 
system Is greater than 
5 koV FWHH for any of 
the peaks used for 
call brat1 on, qual i f y  a1 1 
results as unusable (R) 
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2.1-13.7 Was the energy callbrution 
checked each day of operation 
before each batch, whichever 
more frequent. 

or 
s 

I I - -  

MQE: The enrrgy crl i brat ion 
check may bo combined 
with the daily check 
source count i dent 1 f 1 td 
in step 2.1.6. 

ACTIOI: If the energy 
calibration i s  not 
checked at proper frequency 
but associated QCs are 
ni thin acceptable ranges, 
then qual I fy ossoclated 
data as estimated (J), 

If the energy cal ibration 
is not checked at proper 
frequtncy and associated 
qCs are not wlthin acceptable 
ranges, then qual 1 fy 
associated data 4s unuserble (R) . 

ACTION: 

2.1.14 SuPPlfmcntal Call brptipr~ R- foy  

NOTELS): 1-A counting system 

&he A - b  y Sutillatiqn 

consists o f  a 
scintillation cell and 
rssoci atsd 
photomul tlpl Itr tube, 
electronics w d  scaler, 
which should be 
calibrated as a unit. 

2-The call brat  1 on 
constant incl udts the 
de-emanrt ion 
efficiency of that 
system rnd the 
counting e f f  Icirncy of 
the sclntillrtlon ce l l .  

3-Tho cil ibrrtlon constant 
should be tstrbl {shed 
for every new cell 
before use and every 
cell after every 20 uses 
or semi -annual 1 y , 
whl chover occurs f 1 rst. 
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4-The crllbrrtion must be 
dono rftrr cvrry rrpair 
or replacement o f  a 
system component that 
could affect the 
Cali brat 1 on. 

5-The sclntlllatlon ce l l  
should br uniquoly 
Identified to allow Its 
association wlth a 
sprciflc counting 
system to be identifled. 

Mas each complete counting system 
uni que1 y ident I f I ed? 

2 ,  I 14.1 

ACTION : If the countlng system 
can not br doflnltrly 
identifled, qurllfy the 
associ atcd rrmpl e 
resul t s unusable (R) . 

Was callbratlon performed on the 
identi fled Counting system? 

2 . 1 J 4 . 2  

ACTION: If no calibration data 
w e  rssoclrted wlth the 
specific counting 
system, qual i fy 
associated sample 
results unussbl 8 (R) . 

establlshtd for each cell and/or 
system at the frequency specified 
above? 

2.1.14,3 Was the colibritlon constant 

ACTION: If the cell and/or 
counting system i s  not 
crl 1 bratrd at t ha 
sptci fied frequency, 
qualify associated 
results as esttmrted 
(3) * 

r - -  
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2.1.14;4 Yrs each system calibrated each 
t ime the scintfllrtlon cell was 
rep1 aced? 

ACTIOM: If the counting rystrm 
was not cal lbrrtad upon 
rsplrctng the 
sclntlllrtlon call, but 
tho call had 8 
pravloutly drttrminrd 
(rccrptrble) crl lbrrtlon 
constant , qual I fy 
assocfrted retul tt 
estimated (J) 

ACTION: I f  no constant i s  
applltrble for the 
rep1 rccmnt call , 
qual 1 f y  assoclrted 
rrsul tr as unusable ( A )  

2.1.15 

m: If method of standard additions 1s 
not utilitrd, then a calibration should 
be performed before sarnplr rnalysl s 
to conflnn thr llnerr rel8tionrhlp 
between the fluoromrter rardlngs 
and urani urn concentrat 1 ons 

F-129 
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Y E S P I P  !A 
2.1.15.1 Was a callbratlon curve (i.e., 

minimum o f  5 points) developed 
before sample analyses and did 
the curve establish that the 
instrument had a 1 lnerr 
response? u-- 
m: The standard concentra- 

tions used for crlibra- 
tion purposes must 
bracket the range of 
concentrations of the 
samples to be 
qurnt I f 1 cd. 

ACTXON: If  a cal Ibrrtion 
was not performed 
before anrlysl s 
and/or there were 
less than 5 polnts 
used In the cell- 
bratlon curve 
and/or the linear- 
ity was not wlthln 
0.9-1.1 slope by 
1 east squrres 
method, but asso- 
spikes) are 
accept rbl 0.  
qualify associated 
data as estimated 
(3) * 

Cl8ted QCS (LCS, 
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ION CIIECI(L1Sf (cont.) 

wIow:  If  ca l i b ra t i on  was 
not p e r f o m d  
before analysts 
and/or there were 
less than 5 polnts 
used In  t h r  c a l i -  
brat ion curve 
and/or the '1 Iner r -  
i t y  was not w i th in  
0.9-1.1 slope by 
1 east squares 
method, but asso- 
ciated QCs (LCS, 
tplkes) are 
unacccptabl e, 
qual i fy asroci ated 
data as unusable 
(Rl' 

3.1 

nOTLIS): 1-As a minimum one rargent (or  method) 
blank of the sm al iquot  s ize as the 
samples must be processed 4 1  ke a 
sample and analyzed wi th  each 
rnalyt lcr l  batch o f  samples on the 
samr detectors or detector system. 

2-One blank Is s u f f i c i e n t  for a l l  
radlonucl ides analyzed by gamma 
soectrommtry . 

3-In data packrgrs where more than one 
blank analysis has been done f o r  a 
radionucl lde use the blank analysts nlth 
the hlghest levels o f  contamination for 
asslgntng qua l i f le rs .  For example, i f  
two alpha isotopic blanks were analyzed, 
p ick  the one wi th  the hlghest uranium 
contaminrtlon t o  apply t o  uranium 
resu l ts  and the one wl th  the highest 
t h o r l  um contaminat i on for t hor i  urn 
resul ts.  Homver, do not apply the alpha 
uranium blank t o  the U t o t a l  r e s u l t  if 
the total  U r e s u l t  was determined by 
gama spectrometry. 

. 
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(cont.) 

II-- 

4-Any blank with a negatlve result whose 
absolute value is greater than the LLD 
must be carefully evaluated to determlne 
its effect on sample data. Review all 
the QC data speclfic to the method to 
evaluate the possibility o f  false 
negatives. 

3.1.1 Was at least one blank for each 
method analyzed for every rnalytlcal 
batch o f  20 or less samples on 
the same detectors or detector 
system as the samples? 

m: If different batches (i.e., lot 
number) of reagents utlllzed to 
prepare samples are not the same 
in the analytical batch, then 
additional method blanks should 
have been anrlyzed to assure that 
reagent contri but i on to met hod 
blank war consistent. This i s  
eopeclally signiffcant In 
analysis of radium due to the  
f a c t  reagents have significant 
qurntlties o f  this radionucl ide. 

results (detects) as estimated 
(J) i f  no relevant blank QC data 
can be appl ied to the samples In 
question. List affected samples. 

ACTION: Quolffy all p o s i t i v e  sample 

3 .1 .2  Was any contamination detected 
in the blank samples? 

m: The net blank value (I ,e,,  the results 
from the blank analysis corrected for 
background) 1s usually used as the masure 
of contamination. It should be less than 
the MA. Sample results ore not qualified 
i f  the net blank value i s  less than the 
MDA . 

-II- 
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(cont.) 

m Q n :  

ACTION: 

ACTION : 

If the net blank value 
i s  equal t o  or greater 
than the MDA, ver i fy  the 
ca lcu lat ion or method o f  
ca lcu lat ing the net  
blank value. 

Qual i f y  a1 1 associated 
r e r u l  t s  reported which 
are s t a t i s t i c a l l y  greater 
than background but less 
than the MDA as nondt t tc ts  
(U) 
l i s t  rrdionucl ides and 
sarnpl e numbers. 

___ 

Qual i f y  a l l  assocl ated r e s u l t s  
greater than or equal t o  the 
MDA and less than 1OX the 
blank concentration as 
rst lmatcd (J). L i s t  tadlonu- 
c l  ides and sample numbers, 

m: Generally, no act ion Is taken for 
r rd lonucl idas detected i n  a blank 
but not I n  a sample, although the 
va l ldotor  must be v i g i l a n t  fo r  
s i tuat ions when a r rd ionuc l ld r  In 
a blank but not in a sample may 
cause Interference w i th  other 
radlonuclldss o f  In te res t  l n  the 
sample. 

ACT I OW : Dettnnl na tha t  no 
interference 1s occurring 
i n  srmples where 
radionucl Ides not being 
quanti tated w e  found i n  the blank. 
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4.1 L1mlt.s 

m: 1411 p o r l t l v o  resu l ts  (detects o r  resu l ts  
not q u r l i f l e d  with a (U)) r r p o r t d  are 
compared t o  tho dotoctlon l i m i t s  statod 
i n  the SCQ and are veriftrd t o  be above 
the MDA f o r  tho analysis or method. 

2-Some laboratories may us. d i f f e r e n t  
terms for the LLD and MDA, o r  may 
reverso the rneanlngs of the toms as 
stated here, gr may use S 0 M w ) l r t  
d l f f w o n t  concepts (o .g . ,  decis ion I tm t t ) .  
The val ldator  must determlne what 
d e f i n l t l o n  tho laboratory is using w i t h  
what torm. The grnmrrl oqurtiono 
speci f ied a t  step 4.1.3 can be used t o  
sstab l lsh consistent appl icat ion of 
t ermr . 

' 

4.1.1 Uere tho resu l ts  calculated cor rec t ly  and does 
the calculated a c t i v i t y  match the roported 
ac t  1 v i  t y ?  

-8  I f  not speclf lod I n  tha ana ly t i ca l  method, 
for most analyses wtth saraplo resu l t s  
> HDA; the a c t l v l t y  concentratlon (pCI/L or 
9 )  can be manually recalculated by the 
fo l lowing formula: 

A c t i v i t y  ( p C l / L  or g) -(TSC - BKG) x 
SD/(SC - SBKG) x 9/01 % 2.22 where 

TSC - Total sample counts i n  reglon of in te res t  
BUG - Background counts i n  region o f  In te res t  
SD - dpm o f  standard (a l lquot )  added 
SC - Counts from standrrd 
SBKG background counts for standard 
SVOL - sample volume in  l l t e r s  (1 l l t e ~ 1 0 0 0  mL) 
2.22 = conversion from dpm t o  pCi , 

1-- 
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Ass umpt I on : 

1) Count t l m s  are the same for 
standard and unknown. 

ACT I ON : For total uranium sample results 
> MOA, manually recilculitr using 
only the rctlvity for Th-232. 
Use 9.2 ug/pci as conversion 
factor, 

IQZ: Recalculation of results based on 
raw data typically y l r l d s  rrsults 
which are close (< 15%) but not 
ldentlcal. 

ACTIOU: Qualify all results that 
do not agree wlthln 15% 
o f  the calculated valur 
as unusable (R) Sf attempts 
to rectify tht dlscrepancy 
w l  th the 1 aboratory are 
unsuccessful, 

4,1.2 Was the Lower Llmit of.Dettction (LLD) or 
Minimum Detectable Amount [HaP,) .l.?shd fo? -east! 
rrdionucl Ide less than the result reportodl 

ACTION: If the lower limlt of detection or 
minimum detectable amount is 
greater thrn the reported rcrul t, 
quallfy the result as (U) ,  
non-detect 

4.1.3 Can the LLD or MDA be verifled? 

m: If the LLD or MDA for each analytical 
method 1s not contained I n  the data 

ackrgr or cannot be obtained from the B rborrtory, thrn recalculatr the LLD or 
the MOA wlth the following equations: 

LLD = 4.66 (background counts)''' + 3 

II-, 
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L - 4697 9 (cant.) 

m u  M 
MOA - bl untsP' + 3 

m: The "3" Is added as a Poisson correction 
$urnel-, (efficiency) (conversion factors) 

for low counts. 
m: If a comprrison I s  made, the recalculated 

result should agree within 15% o f  the 
reported result 

If the Lower limit o f  Detsctlon or 
Minimum Oetrctrble Amount can not 
bo verifled to be within i 1 5 X  of 
submitted value, qualify the 
asrocfated rcsul ts as ertlmatrd (J). 

ACT ION : 

4.1.4 zynnl e Res-n 
-s for G-v S 

4.1 .4 .1  For each radlonucl ide reported 
as a detect, were sufficimt 
counts recorded so the propagated 
countlng error remained below 80% 
at 2 Sigma Confidence Ilmit for at 
least one of the perks used for the 
reported rrdionucl ide? II-- 
U T I O N :  If the X error 

reported for the 
net perk area for 
one or more of the 
peaks used to 
crl cul ate the 
result is not 5 80%, 
qual i f y  the associated 
result as estimated ( 3 ) .  

m: The valldator must judge 
each case since some 
radionuclides may have 
several usable perks (as 
deflned by the software). 
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FORI! FSF-3697 

4.1.4.2 Was the detector system derdtlmc 
for the sample counts less than 
or equal t o  10x1 

ACT I ON: If the deadtim 
for the samplr I s  
greater than lo%, 
qual i fy  the sunple 
result as ertirnatd ( 3 ) .  

5.1 -tc or -ic y l e l h  

5.1.1 Was an appropriate spike, tracer, 
or carrier used for each sample or batch? 

ACTION: If no spike, tracer or carr ier  Y l S  
rnalyted per SCQ guidelines, b u t  
acceptable duplicates wars obtained, 
qualify the associated data as 
unusable ( 3 ) .  

If no spike, tracer, or carrier was 
analyzed prr SCQ guidelines, b u t  
an acceptable duplicate was not 
obtrined, guollfy a l l  associated 
data  as unusable (R), 

5.1.2 Was the sample revimstric o r  

4CTl ON: 

rrdionstrlc y i s  ? d (recovery) 
acceptable7 

Nu): 1-Only a single yield will 
be reported i f  samples were 
analyzed for only total  
stront i urn, i .e., no separat i on 
for yttrlum would be performed. 

matrix intrrference, not t o  
calculate a yield factor, if 
tho sample activity i s  greater 
t h a n  4x the spikr activity, 
the llmitt do not apply. 

&For spikes used t o  gauge 

u-- 
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on recalcu lat ion? 

m: 1-Gravimcttlc y i e l d  is drtonninod by 
d lv ld lng  the recovered prec ip i ta te  
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7 (cod.) _” 46 9? 

ACTION: -1 1 fy rrsul tr rccordlng 
t o  the  following c r t t e r l r :  

Bl1 Matr- 

> 110% unusable (R) 
> 100% but 
45- 100% no qual i f 1 ers 
< 45% unusable ( R )  

110% estimated (J) 

!mau&ix 
> 110% unusable (R) 
> 100% but 
50-100% no q u r l l f l e r t  
< SOX unusable (R) 

110% estimated (3) 

1-- 

2-Radiometric y ie lds  are determlned 
by d iv id lng  the net found a c t i v i t y  
by the known added a c t i v i t y .  
Correct Ions for decay and/or 
i n  growth o f  progeny may also be 
necessary. 

3 4 e l  f-absorptlon corrections may 
not be necessary for electrode- 
posited sample preparations. for 
prec lp l ta ted sample preparations 
check that the appropriate self- 
rbsorptlon factor  was used. The. 
self-rbsorption factor is obtained 
from the data ropot ts  or from the 
lrborutory. Tho l l m i t r  on sample 
preparation weight should also be 
avai lable from the analyzing 
1 eboratory . 
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ACT I ON : If the yleld i s  determlned to bo 
incorrect (allow for rounding. dlf- 
fotrnce) recalcul ate activi ty 
based on corroct yield, report 
corrected resul t, and sublnl t 
"Roqurst for Addltlonal 
Information/Rerubmittalw to verify 
the corrcctlon(s). 

Example calculation for Sr-90: 

Sr-90 activity (dpm) - 
total s m l e  - 
(efficiency) 

Y ingrowth - 1 t (l-e-*t), where t - time from the 
beginnln of ingrowth to midpoint of counting time, 
and A - ?n 2 / o f  'OY 

m: A di.fferent equation is used 

5.1.4 S U D D ~ ~  f R I  

for the yttrium preclpitatlon.) 

for A; 

m: A NIST, or NIST-traceable, or 
equivalent agency standard material 
i s  used as an internal tracer for 
each sample analysis, 

5.1.4.1 Can the tracer for each alpha 
Isotoplc analysis be traced to 
a NIST or equlvrlent standard? 

ACTION: If the traceablllty to 
a NIST (or equlvrlent) 
standard cannot be 
ettabli shed, but other 
QCs are acceptable, 
qual lfy the associated 
data as unusable (3).  

ACTION: If the traceability to 
a NIST (or equlvrlent) 
standard cannot be 
establ ished, but other 
QCs are unrccoptabl r, 
qual ify associated data 
as unusabl.6 (R) 

II-- 
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3 (cont.) - --46 Lo b 

5.1.4.2 IS the tracer percrnt rocovory 
acceptable as dotormined w i t h  
the fol 1 ow 1 ng equat i on? Ll-- 

percent recovery - x E x 100 

where € - detector eff ic iency i n  

tracer dpm addod 

dpm/cpm 

llpu: For uranium isotopic analyses, i t  may be 
necessary t o  correct tho Dpw rddod of tho 
U-232 tracer for docay.) 

Qual l f y  resul t s  according t o  
the following c r i t e r t r  f o r  yields:  

ACTION: 

-eDt ww 
> llOW unusable (R) 
> 100% but 5 110% estimated ( 3 )  
45-100% no qual ificrs 
< 45% unurablr (R) 

ubLluix 
> 110% unusable (3) 
>loo)( but 5 11DK rstimited (3) 
50-100% no qual If Iers 
< 50% unusable (R) 

1 Rea- fs r YIeld for 5.1.5 
s by S c m  

5.1.5.1 Did the laboratory provide 
infonnrtlon on typical 
r rcovrr ies  eehlevcd ul t h  the 
method and ovldonco t h a t  
sample results wert corrected 
as approprl ate7 

ACTION: If Information 1s  
not p rov ldd  on 
the determl nat 1 on 
o f  the y ie ld  for 
each sample, 
qurl l fy  the results 
as estimated (3).  

u-- 
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6.1 

nOTE[S): 1-At l e a s t  one dup l l c r t e  processing 
and ana lys i s  must be performed for 
each mothod for every 20 smples or 
each r n i l y t i c a l  batch. 

Z-Samplos Ident i f led  as f l e l d  blanks 
are not be used for dupl ica te  sample 
an r lys i s .  I f  the f i e l d  blank was 
used for dupl icate  ana lys i s ,  a l l  
o thor  QC data  must be ca re fu l ly  
checked and profossional judgement 
exerclsed when ev r lu r t lng  tho data .  
Document i f  the f i e l d  blank was 
used but do not qual i f y  data on t h i  s 
a1 onr . 

6.1.1 Uar a dupl ica te  analyzed for every 20 
srmples or analy t ica l  batch t o  de temlno the 
precis ion o f  the radiochomical and counting 
mot hods7 u-- 
nOTLIS1: I-Duplicates may be counted on 

d i f f e ren t  detectors .  

2-For gama spectrometry 
analyses a dupl ica te  may 
contain only one of the 
radlonucl Ides of In t e re s t .  

A C T I N :  I f  no dup l l c r t c  ana lys i s  results 
can be obtained for data package 
but ca l ib ra t ion  and a l l  o ther  
repui red QCs (LCS, rpi  kes, tracers, 
blanks) are present and acceptable,  
do not qua l i fy  the associated data .  

If  no dupl ica te  ana lys i s  results can 
be obtained f o r  data  package but 
call b ra t  1 on and/or some other  
required QCs (LCS, spikes,  c a r r i e r s ,  
tracers, blanks) are  mltstng o r  
unacceptablo, qua l i fy  assoclated 
d a t r  as estimated (J). 

ACTION : 
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4 (cont.) 

6.1.2 W i t  tho rmlrtivm error rit lo  (RER) 
withln acceptance criteria? 

Acceptance Crlterlr: Mersurrmantr ire 
rccrptible I f  RER l o  5 2, qurrtlonablc 
i f  RER Is > 2 but 5 3, and not accrptabls 
If RER Is > 3 .  

RER - [C, - C,] / [(TPU,)* + (TPU,)']'" 

Where: C, and C w e  mrsured concmntrrtlons 
for tamp/a 8nd dupllcrte and TPU, and 
TPU, are rrspactlve to ta l  proprgattd 
errors supplied by tho mrlyrlng lab, 

ACTION: If thm RER Is 2 2 ,  qualify associated 
results as ettimatod (3). Record the 
rrdionucl idc, sample number, and RER. 

%adwKLu -le a RE6 

(Attach extra sheet If requlred.) 

7 0 1  -01 SanlDjeZ 

m: l-Laboratory Control Samples (LCS) may 
be prepared by the sma laboratory 
performing the analyses or by a 
rmference 1 rboritory or agrncy 
and arm equivrlant to  Internal or 
external control samples 

"QC srmpler" or  "spikesn t o  idrntlfy 
Laboratory Control Samples. 

DOEsor othrr agency may be used as LCSs, 

2-Some laboratories may use the terns 

3-Porfonnance tamplrs from the EPA or 
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X S M  !!A 
7.1.1 Was at least one Laboratory Control Sample 

analyzed for each method, each analytical batch 
or every 20 samples? 

HUES: I-LCS for gama spectrometry 
analyses do not have to have each 
o f  the radionuclides for whlch 
rrsul ts are rrport8d. However 
there should be ut least one 
svi  ked radfonucl idr t h a t  matcher 
a radionuclide on the request for 
anal ysl s form, 

&For alpha spectrometry. a LCS that 
contains o singlt rrdlonucl ids 
mer be used f a t  each set (f.e.* 
Th-232 for all the thorium 
isotopes, Pu-239 for all the 
plutonium isotopes, and 
uranium-234 and/or uranfum-238 for 
a1 1 uranium isotopes. 

ACTION: If there are no LCS date in 
the data package, qualify all 
associated rrdionucl ids 
results as cstimatrd (3). 
L i s t  radlonucl Idea and sample numbers. 

7.1.2 Was the LCS recovery acceptable? 

m: The valldator must check the 
appl icrbl e SCQ performance based 
critcrlr for method specific acceptance 
ranges 

ACTION: Recal cul ate the LCS recovery 
and qualify results for the 
associated radionucl ide 
accordlng to the following: 

> 125% unusablo (R) 
75-125% no qual t fler 
50% to  74% estimated (J)  
< 50% unusable (R) 

m: LCS X recovery - j.&$ f o u u  X 100 
LCS added 

0 4 4  
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(cont.) 

YTSM HA 
ACTION: Record the radlonucllde, s m p l e  

number, and X recovery. 

8.1 -10 PtUIlYlf3PD 
D: M h o  holdlng timer for a l l  r m p l w  

arm 5 half-lives of the rrdlonucllde 
of I n t r r e s t  or as rpeclflmd In 
Appendlx A of the SCp, whichever comes 
first. 

2-Holdtng times ara calculated from 
the date o f  collection t o  the date 
of analysis. 

3-Samples shal l  be properly contalned 
and preserved (erg., rcldlfled) i n  
accordance with Appendix A o f  thr 
SCQ, t o  ensure that  samplo 
I n t e g r i t y  i s  malntrincd. 

8.1.1 Yere holdlng timer mxceedcd for any sample 
analys i E? 

ACTION: . If hold time has beon exceeded 
by factor  o f  1-2X, qual i fy a1 1 
assoclrtrd data as ostlmated (3).  

If hold time has been exceeded 
by factor  > ZX, qualify a11 
associated data as unusable 

ACTION : 

(R) * 
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Y i s M  IiA 
8.1.2 Uora any samples not correct ly  

prtsrrved? 

m: Aqueous sampler art generally 
prestrvrd by rdjust lng t h e  
pH t o  < 2 wi th  nitric acid. 
The holding time requirefnents 
depend on the t iam of 
preservation. If the sample 
was preserved a t  the timr of 
col 1 ect 1 on, t ha raqui rementr 
I n  Stops 8.1.1 and 8.1.2 
apply. If thm sample was not 
proserved a t  the  timo of 
col l rc t lon,  the ttme from 
sampltng t o  receipt a t  
1 aborrtory should not excoed 
5 drys, and thr  lrboratory 
must prosarvo the sample, i n  
t h t  orlglnrl container, upon 
rocelpt and hold for a t  lerst 
16 hours prior  t o  analysis. 

estlmrted (J) f o r  samples not 
prrswved correctly,  o r  
documrnted 8s such. 
Proferrtonal Sudgalaent alust be 
used t o  qualify results i f  the 
lack of preservatlon could 
cause much lowar results 
than those reported. 

List a11 samples nhlch are not 
preserved properly. 

ACTION: Qualify a l l  results as 

ACTION: 

II-- 
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m: h a s  that may be addrrsrad undar othrr 
O u d f t y  Control include, but are not 
1 h i  tad to, the following: 
. Blrsrs or trends obstrvad In QC or 

flald rmplr results, the porfomanca 
o f  an fnrtrumrnt, mthod, or tho 
laborrtory o w  tho coursa of the 
Rehrse Group or past hlstory 

v Anomal 4es rsroci rtcd with thr 
Chain-of-Custody documantat 1 on 

9.1.1 Are thmrc any other factors noted by the 
v8lid8tOr that result in qurllfiart a pilad 

soma results, such as sunplrs w i t h  very high 
actlvltleo or tptctffc modlficatlons to the 
standard protocol? 

to results or other critetiu that app ! y t o  

ACTION: Revirw on a case by case basis 
and fully document in tho 
cmonts sectlon. 

. 

-u- 

rn: Uranium Isotopic t u t l o s  should fall W h i n  
the ranges rxpectcd for most samples. 
Values outside thm ranges w e  not qurllfisd 
i s  estlbrtrd or unusable, but ere documented 
i n  the Cornants section for the users 
at tent 1 on. 
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YTTN u 
II-- 

9.2.1 Are both U - n S  and U-238 results for a 
sample > lOX thr MDA? 
ACTION: Ottrnni nr 1 f the ptrcsn t 

rnrlchmant of U-235 falls 
nithln the range o f  0.2 t o  
1.3% 8XpeCtmd for most 
sunpl es. 

m: x'13.6 - X enrichment 

ACTION: 

U-238 pC1/1 

Do not qur l l fy  the U-235 result 
if the crlculatrd cnrichmnt Is 
outsldr the range of 0.2 t o  1.3%. 
but l i s t  the sample numbors and 
rcsul t s .  

. .  

9.2.2 Are both U-231 and U-238 results > 1OX the 
MDA7 Ll-- 
ACTION: Detrnnlnr If the r a t i o  o f  

U-234 t o  U-238 f a l l s  wl th in  
tha ringr o f  0.4 t o  1.3% 
oxpcctod for most rmmplcs. 

UE: Calculate the U-234/U-238 ratio: - 
pttlL - Ratio 

u-238 pCi/L 

ACTION: 00 not qurllfy tho U-234 resu l t  
i f  the crlculatad r a t i o  is  
outside the rrngr of 0.4 to 1.36, 
but list the sampla numbers and 
V'8SUl t S .  
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IUE: The furlon operatlon is the most 
crltfcal step i n  the fluoromtrlc 
procadurm. Small varlatlont in the 
duration of the fusion ternprratuts 
of the fuslan, and in thr method of 
coollng tho futrd dlsk can cause 
largo variations in the fluorescence 
yield- Each step of the fusion 
procrss should be standardized to 
obtain raproduclblr results, 

9.2.3.1 Did the anrlyttcol laboratory 
provide a descrlption of the 
method for fusion 
st andrrdirat i on? 

ACT ION: If thr fusion 
process t s  not 
standardized, o r  
information Is 
not provided to 
a1 1 on the 
i ndepcndant 
assessment of the 
standardi zrt 1 on 
process, qual f f y  
rssocirted resul tr 
estimated (3) 

F-148 
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4 (cont.17 

10.1 Radlonucllde Quallffor Sularwry Sheet 

ACTIOU: Complato tho followfng form for each 
Simplr uhtch has born qual i f  led I n  
steps 1.1-9.1 ,rbove, 

R d e r r o  No. ~ Sample No. 

I , 

P. 42 

- 469’5 

I 
, Ridlonucl Ida Qual I tlrr Remarks 
Cr- 13T 

I I 

5 ignrture: Date:_ 
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(cont.) 

11.1.1 The rmlcasa drscriptlon and exceptlono, 
If any arc noted brlow with rrrron(m) 
t o t  rajectlon, (R) or q u r l l f l c r t i o n  as 
est llsrtrd (J),. Any 1 rborrtory 
drf lc lrncias also should be noted I n  
t h l s  rrctlon., 

m: Attachad Radlonucl ldr Q u r l i f l e r  
S m r y  Fomr from stop 10.1 
rbovt may be r t t rchrd .  

P.43 
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11.1.1 (Continuation) ' 

.a 

p.44 
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