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EG&G ER Department (12/13/90)
Rocky Flats Plant

ER DEPARTMENT DATA ASSESSMENT

SUMMARY REPORT FORM
Batch No. _9009P047 Site __Surface Water
Laboratory _IT - Pittsburgh No. of Samples/Matrix _9/Water
SOW # _10/86 (Rev, 2/88) Reviewer Org. _TechlLaw, Inc.
Sample Numbers 2

SW011SWC, SW90116WC, SW9I01 19WC

n mmar
VOA Comments

1. Holding Times Y
2. GC/MS Tune/Instr. Perf. X Comment 1
3.  Calibrations Y
4.  Blanks A _Action Item 1
8,  Surrogates \'A
6.  Matrix Spike/Dup. '
7. Other QC X Comments 2.3
8.  Internal Standards A"
9.  Compound Identification | A Action Item 2; Comment 4
10,  System Performance \'A
11.  Overall Assessment A le wi ification

V = Data had no problems.

A = Data scceptable but qualified due to problems.

R = Data rejected.

X = Problems, but do not affect data.
Data Quality: Data contained in thi h were reviewed and found to. be acceptable with qualifications. Acceptable

gualified data may be used provided that individual vatues impacted by the "Action Items" listed below are appropriately flagged.
(Refer to attached Data Summary Tables.)
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estimated (J) according to the Functional Guidelines criteria (5x and 10x rules),

2) Th itiv for 1.1,2-Trichl in sample 44W n nfirm:
mass . 1¢, 1.1,2-Trichl is r ed as undetec d estima n the Data Summ
_Table for this sample,

Comments: _1) The incorrect BFB injection date for the 10/1/90 (2319) BFB tune was transcribed onto Form 5.

2) The dilution of 1 \i n 10/2/90, a v n inadvertently
contaminated with the matrix spike compounds as all five compounds were found in this dilution, An aliguot from
llection vials of le SWi w in order to ev i lem ly the resul

which exceeded calibration in the original sample analysis was used from the 10/2/90 dilution. No action is

necessary.

3) The laboratory provided instrument detection limits demonstrating that the instruments were sensitive

_below the Contract Reguired Detection Limits

4) One TIC was reported in sample SW00353WC,

Note: Data Summary Tables are attached.
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Woodward-Clyde Consu
Stantford Place 3. Suite 1000 4582 South Ulster SlgtaPm: Chain Of CuStOdy Record

Denver. Colorado 80237 (303) 694-2770 W - 27 88693 (2.£2)
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EG&G ER Department (12/17/90)
Rocky Flats Plant

ER DEPARTMENT DATA ASSESSMENT

SUMMARY REPORT FORM
Batch No. 9005P047 Site Surface Water
Laboratory ITAS - Pittsburgh No. of Samples/Matrix _12/Water
SOW # 1/88 Reviewer Org. Quantalex, Inc,
Sample Numbers SWQ0344WC (total and soluble), SWO0345WC (total and soluble). SWO0352WC (total and
..l’ 'L. Qtal ang ..i‘ N ad & Otdl dnd .,.' and SWO( A Qiadl and
soluble)
D men mmar
ICP AA Hg CN Comments
1. Holding Times v v v
2. Calibrations v
3. Blanks A A \Y A Action Ttems 1-18
4. ICP Interference Check Sample A N/A N/A N/A Action Trems 19-22
5. Lab Control Sample Results Vv Vv A% X Comment 1
6. Duplicate Sample Resuits v Action Item 23
7. Matrix Spike Sample Results \' Vv v ction Tremns 24-26
8. Method of Standard Addition N/A v N/A N/A
9. Serial Dilution A N/A N/A _ N/A
10. Sample Verification Vv v Vv v
11. Other QC ] vV A Vv X Comment2
Data valid, or
acceptable
12. Overall Assessment , A A \'A A with qualificad
V = Data had no problems. N/A = Not applicable.
A = Data acceptable but qualified due to problems. :
R =Data rejected.

X = Problems, but do ot affect data.

Data Quality: Data contained in this batch were reviewed and found to be valid, or acceptable with qualifications. Acceptable,

qualified data may be used provided that individual values impacted by the "Action Jtems” listed below are appropriately flagged.

{Refer to attached Results Summary Tables).

1 009p047m/egl6t



Action Items: _1) The Alumingm v for SW00344 W luble

non-detect for SW! 2W luble) is rej se of n ive bias indicated in

2) _All Antimony values except SW0034SWC (soluble), SW00354WC (total and soluble), SW00355WC (total

and soluble) are estimated and undetected (UJ) because Antimony values > IDL were found in the blanks,

3) The Antimony non-detect for SW00345WC (soluble) is rejected (R) because of negative bias indicated in

the blanks.
4)_The Cadmium non-de! W WC (soluble) and SW003 luble) are rejec al f
_negative bias indicated in the blanks.

5) All Chromium values are estimated (J), and the non-detects are rejected (R) because of negative bias

indicated in the blanks,

6) The Cobalt non-detects for SW00344WC (total and soluble), SW00345WC (total), SW00352WC {total),

and SW00353WC (total) are rejected (R) because of negative bias indicated in the blanks.

7\ The Copper non—detécts for SW00344WC (soluble), SW00345WC (1otal and soluble), SWO0352WC (total

and soluble) and SW00535WC (total and soluble) are rejected (R) because of negative bias indicated in the blanks.

8) The Iron values for SW00344WC (total), SW00345WC (total and soluble), SW00353WC (soluble) and

SWO00355WC (total) are estimated (), and the non-detects for SW00344WC (soluble), SW00352WC (soluble).

SW00354WC (soluble) and SW00355WC (soluble) are rejected (R) because of negative bias indicated in the

blanks.

9) The Nickel and Silver values for SW00344WC (total) are estimated (J), and the npn-dctects for

SW00344WC (soluble), SW00345WC (total and soluble), SW00352WC (total) and SWO0353WC (total and

soluble) are rejected (R) because of negative bias indicated in the blanks.

10)_The Vanadium values for SW00344WC (total and soluble), SW00345WC (total and soluble),

SW00352WC (total), and SW00353WC (total and soluble) are estimated (J), and the non-detects for SW00352WC

(soluble) is rejected (R) because of negative bias indicated in the blanks,

2 009p047m/eg16t



Action Items (cont.):_11) The Zinc values for SW00345WC (soluble) and SW00352WC (soluble) are

estimated and undetected (UJ) because Zinc values > IDL were found in the blanks.

12) The Mol num values for SW! W tal and soluble), SWO0345SWC (total and solubl
SW00352WC (total and soluble) and SW00353W tal and soluble) are estimated and undetected use

Molybdenum values > IDL were found in the blanks,

13) The Tin valyes for SW00344WC (total and soluble), SW00345WC (total and soluble), SWO00352WC (total
and soluble) and SWO0353WC (total and soluble) are estimated and undetected (UJ) because Tin values > IDL |

were found in the blanks

14) The Lithium values for SW00345WC (total and soluble) are estimated and undetected (UJ) because

Lithium values > IDL were found in the blanks

15) The Cesium non-detects for SW00344WC (total and soluble), SW00345WC (total and soluble),
SW00352WC (total), SW0Q353WC (total), SW00354WC (total) and SWO0355WC (total) are rejected (R) because

of negative bias indicated in the blanks

16) The Arsenic non-detects for SW00344WC (soluble), SW00345WC (soluble), SWO0352WC (soluble),

SW00354WC  (soluble) and SWO0035SWC (soluble) are rejected (R) because of negative bias indicated in the
blanks. |

17) The Arsenic value for SW00353WC (soluble) is estimated (J) because of negative bias indicated in the
blanks.

' 18) The Cyanide non-detects for SW00344WC (total),. SW0034SWC (total), SWOI3S2WC (total),
SWO00353WC (total), SWO0354WC (total) and SW00355WC (iotal) are rejected (R) because of negative bias

indicated in the blanks.

19) The Antimony, Cobalt, Manganese, Nickel, Silver, Tin and Vanadium values for SW00354WC (total and

soluble) and SWO00355WC (total and soluble) are rejected (R) because interference was indicated in the ICP

intei'f erence check sample.

20) The Cadmium values for SW00354WC (total) and SW00355WC (total) are estimated (J) because possible

interference was indicated in the ICP interference check sample.

3 009p047m/egl6t



Action Items (cont.):___21) The Zing values for SW00354WC (soluble) and SW00355WC (soluble) are

interference was indicated in the ICP interference check sample,

23) The Selenium values for SW00354WC (soluble), SW00352WC (soluble), SW00355WC (soluble) are

estimated (1), and non-detects for SW00353WC (soluble), SW00344WC (soluble) and SW00345WC (soluble) are
estimated and undetected (UJ) because duplicate precision sample criteria were not met.

24) The Selenium value for SW00352WC (total) and SW00355WC (total) are estimated (J), and the
non-detects for SW00344WC (total), SW00345WC (total), SW00353WC (iotal) and SWO0354WC (total) are
estimated and undetected (UJ) because the pre-digestion matrix spike recovery criteria were not met.

25) All Thallium non-detects are estimated and undetected (UJ) because the pre-digestion matrix spike

recovery criteria were not met.

26) The Zinc values for SW00344WC (total), SW00345SWC (total), SWOO3S2WC (total), SWO0353WC (total),

SW00354WC (totai) and SW00355WC (total) are estimated (J) becanse the serial dilution criteria were not met.

Comments: _1) The Iaboratory did not report a laboratory control sample for Cyanide.

2) _The laboratory did not report an IDL or CRDL for Cyanide on EPA Form X.

Note: Data Summary Tables are attached.

Srile L MAllav) | Ime. 14,199/ |
ate

Reviewer Signature
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Stanforg Place 3. Surte 1000
Denver. Colorado 80237

Woodward-Clyde Consultants

4582 South Ulster Street Parkway

(3031694-2770
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EG&G ER Department (12/19/90)
Rocky Flats Plant
ER DEPARTMENT DATA ASSESSMENT

SUMMARY REPORT FORM
Batch No. __9009P047 Site _Surface Water
Laboratory _ITAS - Pittsburgh No. of Samples/Matrix _ 6/Water
Method _Standard Methods Reviewer Org. Quantalex, Inc,
Sample Numbers __SW00344WC, SW00345WC, SW00352WC, SWO0353WC, SWO00354WC, SWOO3SSWC_

A men mm

Nitrate/ Sulfide/Oil/Grease

Silica F Phos. Alkal, Cl1 Nitrite Sulfate Grav. Comments

1.  Holding Times Y \Y A A \' A Y A% Action Items 1-4
2.  Calibrations \' A% Vv \'A Vv \'A Y A ActionltemS
3.  Blanks Y Y \' A% Vv \'s \'A %
4. Lab Control Sample _N/A N/A N/A A% A N/A N/A Y

Results
5.  Duplicate Sample Y \'A \A \' \' Y y A%

Results
6.  Matrix Spike Sample_Y A Y N/A N/A \' Y N/A

Results
7.  Sample Verification _Y A A" Y \'A \' A Y
8. Other QC Y Y Y X Y Y Yy X Comments1-2

Data valid or acceptable

9, Overall Assessment _V ' A A A% A A% A with qualifications

V = Data had no problems. N/A =Not applicable.

A = Data acceptable but qualified due to problems.

R = Data rejected.
X = Problems, but do not affect data.

Data Quality: Data contained in this batch were reviewed and found to be valid or acceptable with qualifications, Acceptable,

qualified data may be used provided that individual values impacted by the "Action Items" listed below are appropriately flagged.

(Refer to attached Results Summary Tables).

1 009p047w/eglTe



Action Items: _1) All Nitrite and o-Phosphate non-detects are rejected (R) because holding times were

grossly exceeded

2) The Nitrite value for SW00344WC is estimated (J) becaunse the holding time was exceeded.

The ortho-phosphate values for SW00354WC and SWi stimat | ause holding tim

were exceeded.

4) All Alkalinity values are estima cause holding times w X

5) All Qil/Grease values are estimated (J) becanse initial calibration verification was outside control limits,

Comments: 1) No duplicate or matrix spike were analyzed for Qil/Grease; data was not affected.

2) All Carbonate non-detects are reported to the detection limit; correct values appear on the Summary Table.

Note: Data Summary Tables are attached.

WK;Z%% M&m}z 12724070

Reviewer Signature Date
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.+ EG&G ER Department (4/1581)
Rocky Flats Plant

ER DEPARTMENT DATA ASSESSMENT

SUMMARY REPORT FORM
File No. _9009N(Q23 SDG No. _RF023 Site _Surface Water
Laboratory _TMA/Norcal No. of Samples/Matrix _24/Water
QLI No. 335 — Reviewer Org. _Quantal ex, Inc,
Sample Numbers XSW00337WC. SW00326WC. SW00350WCASW00348WC. SW00353WC.-SW00344

(P
SWO00354WCSW00332 SWO00 SW80048 R0049WC

00 % 00
SW00380WC.-SW00360WC.-SW00361WC, 8W00364WC SW00406WC.-SWO0036 SW00410
SW00402WC.\SW00408WC.\SW80050WCSWE0051WC

Ipha S rometric Analys

Data Assessment Summar

Iso-Us  Iso-Pus  Am24l Comments
1.  Holding Times A% \' A%
2.  Initial Calibrations \Y \Y% \Y Action Ttem 1
3.  Laboratory Blanks R \" R Action Item 2; Comment 1
4.  Lab Replicates Y R A" Action Item 3
5.  Lab Control Samples A \% Y Action Item 4; Comment 2
6.  Resolution Y v v
7.  Recovery Factors A\ \A A" Action Item §
8.  Sample Calculations A A% A\ Comment 3
9.  Overall Assessment R R R

V = Data had no problems.

A = Data acceptable but qualified due to problems.
R = Data rejected.

X = Problems, but do not affect data.

Data Quality: Data contained in this batch for isotopic uranium and plutonium were reviewed and found to be rejected.

Data contained in this batch for americium were reviewed and found to be rejected. (Refer to attached Data Summary Tables).

1 009n023a/raddt



Action Items: 1) Initial Calibrations; The last calibration efficiency summary was received in Qctober 1990,
The detector efficiency values Iculate the results for the isotopic uranium analysis of the labora
control sample (LCS) and sample S 63WC differed by more than five percent from the calibration values

obtained on September 20, 1990, Therefore, the results for the I.CS and SW00363WC were flagged A, Acceptable,

The detector efficiency values used to calculate the result for the isotopic plutonium analysis of sample

SW00406WC differed by more than five percent from the calibration value obtained on September 20, 1990,

Therefore, the result for sample SWOO406WC was flagged A, Acceptable. Because the majority of the calibration

results were valid, the overall initial calibration results were flagged V, Valid,

2) Laboratory Blanks: The Minimum Detectable Activity (MDA) for the americium laboratory blank
exceeded the Required Detection Limit (RDL): thus the results were flagged R, Rejected. The laboratory blank
activities and MDAs for 234 uranium and 238 uranium reported by the laboratory exceeded the respective RDLs,

The laboratory states in the case narrative that a suspected error in the analysis was the cause for the blank

contamination; however, the laboratory did not reanalyze the blank or explain how this error impacted the samples

in this Sample Delivery Group (SDG). Therefore, the isotopic uranium laboratory blank result was flagged R,

Rejected.

3) Laboratory Replicates: The laboratory sample and its replicate for the isotopic plutonium analysis were

outside the 3 sigma control limit of the weighted average; thus, the results were flagged R, Rejected.

4) Laboratory Control Sample (LCS): The low level LCS results for 234 uranium, 235 uranium and 238

uranium exceeded the 3 sigma control limit. The high level LCS was within 3 sigma control limits of the expected

value; therefore, this result was flagged A, Acceptable.

S) Recovery Factors: The laboratory reported a recovery factor of 16.1% for the americium analysis of the

laboratory blank. This recovery factor result was flagged A, Acceptable. The majority of the recovery factors

reported in this (SDG) were valid. Therefore, the overall recovery factor results were flagged V. valid.

2 009n023a/raddt



Comments: 1) Laboratory Blank: The MDA for the americium blank exceeded the RDL,

2) Laboratory Control Samples (LCS): The MDA for the americium L.CSs exceeded the respective RDLS,

mple Calculations: The MDAs for samples SW00344WC, SW00364WC, SW00402WC and

SW80051WC exceeded the RDLs for the americium analysis,

Note: Data Summary Tables are attached.

/Q\L;w@& M S&Lw&g) 4l 19

Reviewer Signature Date

3 009n023a/raddt



Radiochemical Data Completeness
Checklist for Alpha Spectrometric Analyses
of Soil and Water

A. Yes Case Narrative
Yes Abnormalities explained
Yes Matrix Problems explained
Yes Instrument problems explained . .
Yes Improper collection, storage, preservation, container explained
Yes Hold times were met, explained if not met

B. Yes _Efficiency, Background, and Calibrations Data Package

Yes ID of each Detector

No __ Dates of last efficiency check including: spectra and/or channel
by channel printout, certificates and DPMs of check sources;
counts obtained: count durations; and channels selected for ROIs

Yes ___Proper channel numbers of isotopes of interest, based on
calibration data of Pu, Am, and U standards

Yes Total memory (channels per detector)

Yes _Energy range of the alpha detection system (KeV)

Yes _Gain (KeV/channel) of the alpha detection system

No Dates of last background spectra including: spectra and/or channel

by channel printout; count durations; counts obtained; and channels
selected for ROIs

C. Yes _ Reagent Blanks Data Package
Yes _ID of each detector used
Yes __Analyst initials
Yes Date reagent blanks were analyzed
Yes ID of samples analyzed with the reagent blanks
Yes __Type of method blank used, MDA of method
Yes  Volume of aliquot for reagent blanks

D. Yes Replicate Sample Data Package
Yes ID of each detector used
Yes Analyst Initials
Yes _ Date sample and replicates were analyzed .
Yes Sample IDs, values obtained for sample and replicates
Yes Count Durations of sample and replicates
Yes Volume of aliquot for sample and replicates
Yes Calculated uncertainties and MDAs

E. Yes Lab Control Samples (LLCSs) Data Package
Yes ID of each detector used
Yes Analyst initials
Yes _ Date LCSs were analyzed
Yes ID of LLCSs and HLCSs
Yes Values obtained for LCSs with uncertainty and MDA
Yes  True valuc of LCSs with uncertainty
Yes ID of samples analyzed with the LCSs

4 009n023a/rad4t




Yes _ Resolution
Yes System gain (in KeV/Channel)
Yes __FWHM (in channels)
Yes Counts in peak channel for HLCS

Yes Internal Recovery Factors
Yes _ Efficiency factor provided for each detector used
Yes ID of each detector used
Yes Net counts obtained for each isotopic tracer used
Yes Count duration
Yes ID, FWHM, and DPM value of each isotopic tracer
Yes Calculated Chemical Recovery

Yes Sample Data Package

Yes Printed report of results for samples and reruns

Yes Computer calculations sheet including: sample IDs,
detector IDs, isotopes of interest, counts obtained for samples,
background counts obtained, isotopic tracer counts obtained,
count durations, DPMs of tracer used, aliquots of sample and tracer,
detector efficiency, chemical recovery, activities obtained for
samples, uncertainties, and MDAs

Yes Minimum Detectable Activity
Yes Background Measurements including: counts and
count durations of samples and backgrounds taken during
the same weekly time period
Yes Date of analysis
Yes Background CPM
Yes MDA calculated for each isotopic analysis for the sample

5 009n023a/raddt
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EG&G ER Department (03/12/91)

Rocky Flats Plant
ER DEPARTMENT DATA ASSESSMENT
SUMMARY REPORT FORM
Batch No. _9009N023 Site __Surface Water
Laboratory _TMA/Norcal No. of Samples/Matrix _25/Water
QLI# _R00335 Reviewer Org. _Quantalex, Inc,
Sample Numbers_(SW00337WC, SW00326WC.-SW00350WC. SW00348WC, SW00353WC, SW00344W
SWO0354WC ISWO0352WC, SWOO SW00345WC, SWO0356WC, SW80048WC. SWE0049W

SWO00380WC, SW00360WC, SW00361WC, S$W00364WC. SW00406WC, SW00363WC, SW00410W
LSWB00S0WC, SW80051WC. SW00402WC, SW0Q408WC, NP50186WC

D A men mmar

Gross o + B Analysis
by Gas Proportional Counters Comments

1. Holding Times

2. Initial Calibrations

3. Continuing Calibrations

4. Laboratory Blanks

5. Lab Replicates

6. Lab Control Samples

7. Size of Aliquot See Comment 1

8. Self-Absorption Factors

9. Sample Calculations

< K K K K K K K K K

10.  Overall Assessment See Comment 2

V = Data had no problems.

A = Data acceptable but qualified due to problems.
R = Data rejected.

X = Problems, but do not affect data.

Data Quality: Data contained in this batch were reviewed and found to be valid. (Refer to attached Data Summary Tables).
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Action Items: _None,

Comments: 1) Minimum Detectable Activities As): The MDA for samples SW
C, SWi 2 SW0035 S 4

S C. and the replicate of SW00345WC exceeded the Required Detection Level L) for the Gross alph

analysis due to heavy dissolved solids in the sample matrices. The MDA for sample SW00354WC and its replicate

and SW00355WC exceeded the RDL for the Gross beta analysis due to heavy dissolved solids in the sample

matrices,

2) Overall A ment:_The 2 ¢ values r n the D; mmary Tables differ from the v

calculated on the Gross Alpha-Gross Beta printouts from the counter. However, the values were not significantl

ifferent, No explanation of the difference was given in the cas ivi

Note: Data Summary Tables are attached.

\ ,\\tl’] NL‘E’U\A 5/_/4/'”

Reviewer Signature Ddte
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Radiochemical Data Completeness
Checklist for Radiometric and Gross oo & 3 Analyses
of Soil and Water by Gas Proportional Counters

A.  Xes Case Narrative
Yes Abnormalities explained
Yes Matrix Problems explained
Yes _Instrument problems explained
Yes Improper collection, storage, preservation, container explained
Yes Hold times met, explained if not met

B. Yes _ Initial and Continuing Calibration Data Package

Yes Detector ID

Yes Date and Time calibrated, calibration check, Analyst initials

Yes  Radionuclide Standard Name, NIST certification and expiration
dates, and DPM value

Yes Aliquots of standards used

Yes __Raw tapes from counters showing alpha and beta counts
obtained and count durations for each weight of salt

Yes Weights of salts

Yes Efficiencies

Yes Alpha/Beta crosstalk values

Yes Best fit curve coefficients

Yes Carrier weights added to planchets, if applicable

Yes Reliability check source name, NIST certification,
expiration and DPM activity

Yes __Raw tapes from counters showing alpha and beta counts
obtained and count durations for reliability checksource

Yes Efficiency checksource name, NIST certification, expiration,
and DPM activity

Yes _ Raw tapes from counters showing alpha and beta counts

- obtained and count duration for checksource

Yes Efficiency obtained for checksource

Yes _ Results of lab statistical test used to evaluate reliability
and efficiency checks

Yes  Background counts obtained and count duration for each detector

Yes  Results of lab statistical test used to evaluate the instrument
background

C. XYes Reagent Blanks Data Package
Yes ID of each detector used
Yes Analyst initials
Yes Date reagent blanks were analyzed
Yes ID of samples analyzed with the reagent blanks
Yes Type of method blank used, MDA of method
Yes Volume of aliquot for reagent blanks

D. Xes Replicate Sample Data Package
Yes ID of each detector used
Yes Analyst Initials
Yes Date sample and replicates were analyzed
Yes Sample IDs, values obtained for sample and replicates
Yes Count Duration of sample and replicates
Yes  Volume of aliquot for sample and replicates
Yes Calculated uncertainties and MDAs

3 009n023g/a&b



Yes Lab Control Samples (I.CSs) Data Package
Yes ID of each detector used
Yes Analyst initials
Yes Date L.CSs were analyzed
Yes ID of LCS
Yes Values obtained for LCSs with uncertainty and MDA
Yes True value of LCSs with uncertainty
Yes ID of samples analyzed with the LCSs

Yes Minimum Detectable Activity

Yes Background measurements including: counts and
count durations of samples and backgrounds taken during
the same weekly time period

Yes Date of analysis

Yes Background CPM

Yes MDA calculated for both gross alpha and gross beta
analysis of the sample

Yes Size of Aliquot in Gross o & B Determination Data Package
Yes Sample ID
Yes Calculated volume of sample to deliver 150mgs solids
Yes Raw data supporting efficiency factor and efficiency factor used

Yes Sample Data Package

Yes Printed report of results for sample, reruns

Yes Raw Data from counter, copies of notebook pages

Yes Manual/Computer calculations

Yes Sample ID, Detector ID, obtained sample and background
counts and count durations observed, aliquot of sample,
weight of solids counted, detector efficiency, activities,
uncertainties, and MDAs

4 009n023g/a&b



3

6L-ZS0 06/ T WOOTS0| WUVA ] Z0-0TSD-0000 O6/E0T DMB0L00MS;

i

&1 TRFIO 9962¢ 1 €01°¢

Vod L saval
we wyin Tod| 896 SI8T 9-8L-0T [ AL savas 620250 O6/EVZT RVAL woozeo| wmval|  yeorozeo-0000 06/EV0T JMB0P00MS
w1 Rien) vod|  aseert Wit ooworju| sova 620250 0§/20ve T AVIL $100Z60{ WLVA| 21002500000 0677001 DAICY0MS
SE1 ydryin Vodi  OLrLls 6£C 98L01{HL sava, 6Z-0C50 06VET JVIL FL0CZE0[ WIVA{  Z100ZS0-0000 0677001 DMI0H0MS.
6T gl Vod| wiroet WL 0-080L UL saviy 620250 1751748 YYIL TOOZ50| WHIVM|  £20-07S0-0000 065001 JMTOPOOMS
71 qdryin. Vod|  vigert %L1 9BLOT{ML]  saviL 6T-020 O§/EVTT HVIL £200zs0| wava|  ez0-6z50-0000 06/600T DMTOVO0MS
(ST gy Vod]| weLw'T V661 ooso1ul|  sava 620750 06/ T0/ZT NVIL r100260| wuval 1002500000 041001 DMOBEDOMS.
00’1 iy Vol 9610y 8LLI0™ 9840t fur savil ST-OTLD! 06/102Y RVINL ¥I002S0| WEIVAM]  ¥10-07S0-0000 06/ 1001 DMOSE00MS.
91 wgin Y|  €rorT p65T|  ovsor[uL]  sava LTSy 06/10/2T AVIL L100750] WLIVA|  L10-GZS00000 061001 DMPIE00MS

A €1 gdyyin Vod| 89680T'T 9801 osLotaL]  savur 6202 06/T0Z Y AVIALL 1100760] wiva] [100250-0000 06/10/01 DMPIE00MS

A &1 gl Vod|  SuzssT'T ozv'e| oosorfur{ sava 620250 O&/T/TT HYWL 6100250{ wival  610-0250-0000 o401 DMEIEOOMS

A 4 gdrvsn Vod|  veesoL LSRG SLO1{HL]  savaL 6200, O&/TOCT EVILL S100Z50] WALYA| 610-050-0000 062001 DMEILOOMS

A 1wt TREID Vod} TIS0LTT OEET| 00SOTjuL|  savaL 6L 0§/ T0/ZT NVIL 9100250] wLym| 910-0750-0000 06/1001 JMISE00MS

A 181 ydyyin Vod| vl 9E0b|  9oBLoTfdL|  savai 62020 06/10/2T BVIKL 9100250] Wiva|  9100250-0000 06/10001 DMIEOOMS

A 651 gl Vod| wsLert 8CE]  ovsorfurf savu 620CSD 06/10/Z1 KVIAL S100es0] wiiva|  $70-0250-0000 06/1001 DMOE00MS|

A 81 ydryin od|  91865T LTy  oscotjurl] sava 620CSD 06/1021 NVIAL $T002s0] waLva|  $70-0250-0000 06/100T DMOFEO0MS|

A €6°€ g1 od| et 69Zll oosorfur sava -0 QS/ST0 N TI00750| WHLvA|  110-0250-0000) OW/R/60 DMISEOOMS

9| A s wdryin Vod PITY SIST| oscorjui| savu 6ZRSO O04/32/10 YVIL 1100250( watva|  110-0250-0000 06/%2/60 DMISEOOMS

9E[A ws g wd| 19res 9588 oopotfuL] sava 620CS0 0SA/T0 AVINL 60007S0] WALVA| 600-0Z50-0000 0652450 DMSSEOOMS

9E[ A gv1 ndryin Yod| s 6SEL]  oscorun]  savmy 620250 06KT/10 BVIRL 60002S0{ WRLYM]  600-0ZSD-0000 OGRTIE0 DMSSEOOMS

9 A Z8 "o Vod[ TS| §C89| oosorfwi|  sova 62250 06/SZ/10 [vILL L000250| WRLVA |  £00-0CS0-0000 06/52/60 JMVSEOOMS

9l 6¥1 wWiyin Vod] ¥so10LL £6e]  oscotfui]  savm 67-0250 06/T/10 XVIAL) 1000zs0[ WAIVA!  £00-0250-0000 06/5T/60 DMYSEOOMS

A 591 wRgIn Yod| siesost 8801 00301[¥L]  savw 62-0LSD 06/T/T HVYIRL S00-0280} ¥EIvA]|  S000TS0-0000 06/5T/60. JMESE00MS

95[A 0T gdiyin Vod)  9STOVE 780°L] osLorjur| savmr 620CS0 os/'T/LL AVHL $000750| wLVA|  500-0250-0000 0852160 DMESEOOMS

A 19 gD Vod| gsvesyt [A%Al 00801 [uL]  savaL 620050 EZ HVIAL| 80007S0[ WIVA{  300-0ZS0-0000 06/52/60 OMTSEOOMS

%[ A 16T ydryin Wod|  9IERsT ZsUpl  oszotjur|  sava Z-RK YR 000z50; wrval  500-0z50-0000 06/57760 DMTSEO0MS

A &8 ) vod| eruset 100S6€8 ooporfuL|  sava 620250 SR/ A £000750{ WALVA| £00-0ZS0-0000 06/42/60 DMOSEOOMS

A 89 gdrvin Vod| K6l [X<A 9-8L-01|dL savey 6T-0LS0 OGHE/T FYILL 0O0T0| WEIvm]  £00-0Z50-0000, 06/YL/60 IMOSE00MS

A (24 RYIG ¥od,| 5TV T LOLL| 00801 AL SaVHL 62-0TSD [ %Al YL 000750 WivA| $#00-0ZS0-0000 06/¥U/S0 DMBYEOOMS

A 961 gdyyn Vod] svsI0sT 8€0'1 98L01[uL[  savar ST-0T 6ATZT BvIu »000z50] wiva | 900-0Z50-0000 06/2/50 DMBYEOOMS

A w RFID ¥od| smoect £00's| oosorfur]  saval 6Z-0ESD (A A 0100250 wiva| 010-0250-0000 06/97/60 DMSPE0MS

A 23 gdryin Uod|  TeESYT 161'1 ogcotfur| sovw 62-0C50 06/ T XYL 0T0-0T50] WRIvas|  010-0750-0000 06432460 DMSHEOOMS

A o5t gD Vod|  s9E9sT, oLl oosotfui]f savm 62-0T0 06/T/10 VL 9000250 wiva| 90007500000 06/5T/60 DMPPEOOMS

A %L ydryin Wad|  9sosrs 9£1'9|  oscotjur]  savu] STHSD 06/52/10 fymL 9000250 WLvA{  900-0ZS0-0000 06/5T/60/ DMPFEOOMS

A [ PgID, Vod[ wriszyt 16%'9f ovsotjuL] savm 6C-0CS0 O6/61/21 RV woozso| wiva| 1oc-ozee-com 06/61/60, DMIECOOMS

A 94T wivio Yod|  +0s80E 06'9]  9BLOTAL SavaL 62-0250 O8/61/Z1 VAL 1000z50| wAtva | 1000250-0000 08/61/60 DMLECOOMS

A 1 g1 Vod{ ROESTT KT, 0-0801 4L savit 6L-0TS0 066121 VXL 000250 WHIVAM| Z00-0T50-0000 0/61/60 DMIZEOOMS

A %1 ydrvio Vod| ®icovt KET 9-8L-01)dL SavRL 62-0250 [S37A NVIRL| T00es0| waLva | 200-0250-0000 /6160 DMITEOOMS,

A 61 g Vod|  veEsYl co8'L| oosorfwr] sova 2020 04/EVC T AL STOOTS0| WLV STO-0TS0-0000 068001 DMIBTOSIN

A oLt ydryig vodf ST S0ST 9BLOI{BL]  scoas 6ZACS0 OS/EZT YVINL SZ007S0] Wmiva|  ST0-0C50-0000 064001 DMIBIOSIN

B3k A 1mn IVNIELTNVEVY ] INIL NSVIN] HOWME | 3| LINS3H| BemnM [ @] 3000 HEENNN i aamn (aove] @ HRARON DAMLYN]  HE2OMON | S 00w EORN

NOWOAL30 NWOLL 40| DISZ |vno| LATYNY] SsYO  [sH| TNVd TIVS W—.h Atva| wva|8vy TANYS | TINYS Hive T vg FIMYS

Namois it )} sy isa b g ] BATYNY|  dtid av1 NOLLDTTIOO 193roud
a TWNYS WIAYS TidvS




HERHREEREEE

-
>iv|>ip]oirinir|>ir]>

5+ 3alelalelalelalelole
TeEEEEEEEEEE

358
SE%E
84
ET

|

620250 08/00/2 1 YL wzoozso| wmva|  zzo-0z50-0000 06/E0/01 DMISO0RMS
67-0250 06/ T FVAL TLOOTS0| Wivm}|  T20-0ZSO-0000 06/E00T DMISO0BMS
605D O6/ET HYIL Tz00ze0| wiva]  T20-0250-0000 06/50/01 DMOSO0SMS
62050 06/50/T YL TZ007s0| WIvA|  TZ0-0TS0-0000 06/E00T DMOSO0SMS
62-0Z50 06/82/21 IVIALL €100250] MLvA|  €10-0750-0000 06/82/60 OMEPOOSMS
2020 08/R/LT M 0-0Zs0{ LY |  £70-0050-0000 06/$2/60: DMEPO0IMS
0TS 06/R/10 HYAL z1oeso| mival Z10-0250-0000 06/%2/60 DMBPO0BMS
62000 08/R/10 BVAL TI00es0| wmava{  Z100750-0000 06/82/60 DMSYO0RMS
sy DT HVINL (TO-0ZS0) MRIVM]  OZD-OTE0-0000 06/500T IMOTHOOMS
6070 06/0/ZT VAL 0Z00250| WEIVA[ - OT0-0T50-0000 06/500T IMOTHOOMS

HIONNN HHOOMR (00mm) o XMive| HBORON m

TS PMIL] Jiva| 3ivo| Evi TIINYS | JdNVS| Huva AW 3iva TIavYS

b4 FATYNY| dJ3d av] NOWLDATIOD A03r0ud

TIINVYS 1IVS| TIINYS




Rocky Flats'Analytical Report RF023 January 18, 1990
Pond Samples TMA/Norcal
Data Report page 2
TMA I. D. 0000-0520-007 | 0000-0520-008 | 0000-0520-009
Cust. I.D. SW00354WC | SWO00352WC ] SW00355WC
Coll. Date 25-SEP-90 | 25-SEP-90 | 26-SEP-90
Analysis pCi/L +/- 2sig | pCi/L +/- 2sig | pCi/L +/- 2sig

Gross Alpha
Gross Beta
U-233,234
U-235
U-238
Sr-89,90
Pu-239,240
Am-241
Cs-137
Tritium
Ra-226
Cm-244

| 4.152  2.883
|  12.120  1.653
|  13.200  2.199
| 0.691  0.397
|  11.330  1.970
|  0.231  0.176
|  0.052  0.015
| 0.015  0.010
|  -0.355  0.175
|

I

|

TMA I. D.
Cust. I.D.
Coll. Date

Analysis
Gross Alpha
Gross Beta
U-233,234
U-235
U-238
Sr-89,90
Pu-239,240
Am-241
Cs-137
Tritium
Ra-226
Cm-244

0000-0520-010
SW00345WC
26-SEP-90

pCi/L +/- 2sig

1.191 2.454
5.003 1.330
2.021 0.655
0.266 0.211
1.933 0.651
0.067 0.149
0.008 0.006
0.013 0.007
-0.153 0.170

| 0000-0520-011
| SW00356WC
| 28-SEP-90

| pCi/L +/- 2sig

| 2.815  4.214
| 12.690  2.764
| 1.316  0.572
| 0.000  0.130
| 0.932  0.452
|  0.708  0.288
|  0.000  0.005
| 0.000  0.005
|  -0.232  0.180
I

|

|

| 0000-0520-012
| SW80048WC
| 28-SEP-90

| pCi/L +/- 2sig
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'Rocky Flats Analytical Report RF034 June 28, 1991

Tritium in Water : TMA/Norcal

Table 2. Data Summary (cont.)

TMA I. D. 0000-0520-006 | 0000-0520-007 | 0000-0520-008
Cust. I.D. SW00344WC | SW00354WC ] SW00352WC

Coll. Date 25-SEP-90 | 25-SEP-90 ] 25-SEP-90
Analysis pCi/L +/- 2sig | pCi/L +/- 2sig | pCi/L +/- 2sig
Tritium 234.101 172.650 | 1668.056 219.897 | 235.635 173.733
TMA I. D. 0000-0520-009 | 0000-0520-010 | 0000-0520-011
Cust. I.D. SW00355WC | SW00345WC | SW00356WC

Coll. Date 26-SEP-90 | 26-SEP-90 | 28-SEP-90
Analysis pCi/L +/- 2sig | pCi/L +/- 2sig | pCi/L +/- 2sig
Tritium 1772.100 224.272 | 92.317 169.417 | 147.306 172.230
TMA I. D. 0000-0520-012 | 0000-0520-013 | 0000-0520-014
Cust., I1.D. SW80048WC | SW80049WC | SW00380WC

Coll. Date 28-SEP-90 | 28-SEP-90 ] 1-0CT-90
Analysis pCi/L +/- 2sig | pCi/L +/- 2sig | pCi/L +/- 2sig
Tritium 118.581 171.568 | 36.617 162.071 | 141.005 168.865
TMA I. D. 0000-0520-015 | 0000-0520-016 | 0000-0520-017
Cust. I.D. SW00360WC | SW00361WC | SW00364WC

Coll. Date 1-0CT-90 | 1-0CT-90 | 1-0CT-90
Analysis pCi/L +/- 2sig | pCi/L +/- 2sig | pCi/L +/- 2sig

Tritium 61.868 164.600 | 63.319 168.465 | 74.150 168.705
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Chain of Custody Record

WC-NP/PF

P%;4 Ij / ANALYSES
BWSK)MMUQ)/ ‘7% zg? » (Sim;frr:::::hon‘
, O’P\ c § ‘é% handiing procedures, e1c |
E 82
{ Time s PLE NUMBER E §§ o MOK’A L
7,/21«/70‘ oose |SWHE3S5WC. (B ‘
0599 ] ¢B || marix- WATER -SW
AX74 | B (
095/ (&Y) i ‘742&490 th
125 |SWEB345WE (B L '
(24 (B {
RYR Y. CB 1
O 2tfo] 1110 &) L OUT 6F SHEC
- -4 REVRTING,
| REQUIRED
///,
// '
— STD> TURMAROUND
i
)
e
e
/
7
// Contact person
7 R0 LRUE
of conramens | £
: ¥ tuy. (Signaturs) ’ REL‘!::”U.O::I.E)D o /2 ¢ - (Swpnature)
s 2 gméfz&@#’/{ﬁﬂ‘ l/ V.| DATE/TIME
V(Lo ey  Enaere (Srpnmtarel "Ec,"ﬁfﬁ.‘.’.ﬁf R
a0
Y 7(2@41%/%&4%\( Y ]GD\




