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Meeting Minutes Transmittal - Approved

Unit Managers Meeting
304 CONCRETION FACILITY

2440 STEVENS CENTER, RM 1200
Richland, Washington

Meeting Held September 23, 1994
From 8:00 am to 9:30 am

UC);39's9cp

The undersigned indicate by their signatures that these. meeting
minutes reflect the actual occurrences of the above dated Unit
Managers Meeting./7

/_-\/Y

A k Date:
en M. att in, ni Manager, R L

Not Present
Date:

Daniel L. Duncan, RCRA rogram Manager, A Region 10

Date: / Z
tate epa tme t of Ecology

304 Concret ion F acility, WHC Concurrence

Date:
FredA.-Ruc ontractor Representative, WHC

Date:
Ivan e ca , on a r epresentattve, WHC

Purpose: Discuss Permitting Process

Meeting Minutes are attached. The minutes are comprised of the following:
Attachment 1 - Agenda
Attachment 2 - Summary of Discussion and Commitments/Agreements
Attachment 3 - Attendance List
Attachment 4 - Action Items
Attachment 5 - Radiological Work Permit RWP NO. V-051, Rev 1.
Attachment 6 - Workplan for 304 Closure Activities
Aitac`nment 7- Data Validation Procedures for Chemical Analysis,

Wur-cn_rn^-SPP-001
lll.-JV LI^

^.JAttachment 8 - Data Validation Procedures for Radiochemical Analysis,
WHC-SD-'cN-SPP-002 ^67s ^7

Attachment 9 - Phase I Sampling and Analysis Plan for the 304 Concr ^i
Facility Closure Activities ^

"-

^ JAN 1995

REDMCD
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Attachment 1

- Unit Managers Meeting
304 CONCRETION FACILITY

2440 STEVENS CENTER, RM 1200
Richland, Washington

Meeting Held September 23, 1994
From 8:00 am to 9:30 am

Agenda

1. Approval of Past UMM Minutes

2. Status Action Items

- 7-15-94:1 Provide NOD Comments by Sept. 9, 1994.

3. Status Closure Activities

- Documents for Closure Activities
- Status of Ecology's Review of Closure Plan Revision 2

- Public Review
- Status of Decontamination/Sampling Activities

- General Status
- Status of the Trench
- Status of the Sump

- Status of Sampling Analysis Plan

4. New Business

5. Set Next Meeting Date
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Attachment 2

= Unit Managers Meeting
- - 304 CONCRETION FACILITY

2440 STEVENS CENTER, RM 1200
Richland, Washington

Meeting Held September 23, 1994
From 8:00 am to 9:30 am

Summary of Discussion and Commitments/Agreements

i:---- Approval -ef- Past-1JMM Minutes

No meetings were held in February 1994, March 1994, April 1994, and
June 1994. The May 4, 1994, July 15, 1994 meeting minutes were
reviewed and approved. The August 25, 1994 meeting minutes were not
ready for review at this meeting.

2. Status Action Items

- 7-15-94:1 Provide NOD comments by Sept. 9, 1994.

Ecoiogy -(S. E . Mci^r,. nney ver a y pr®vt. -ccmment e
on °vi°inn 9^

of the closure plan. See 'Status of Ecology's Review of Closure Plan
Revision 2' for details. This action item is now closed.

3. Stat- Closure Activities

- Documents for Closure Activities

The following documents had been sent to Ecology to keep them apprised
of the closure activities and are now being added to the
admifltStratiVe record: Radiological Work Permit RWP NO. V-051, Rev 1.
(attachment(attachment 5), and Workplan for 304 Closure Activities (final copy)
(attachment 6).

As part of the supplemental DQO meeting held as part of the August 25
1994 UMM, Ecology had requested copies of the following documents:
Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-001)
(attachment 7) and Data Validation Procedures for Radiochemical
Analysis (WHC-SD-EN-SPP-002) (attachment 8).

Also included is the Phase I Sampling and Analysis Plan for the 304
Concretion Facility Closure Activities (attachment 9). See 'Status of
Sampling Analysis Plan' for details.

- Status of Ecology's Review of Closure Plan Revision 2

Ecology (S. E. McKinney) stated that the 304 Concretion Facility
1Yad-been-r-e+f-l-ewed-andthat-±herewac only one^losUre Plan Rev: _...^ _.._----------- - G̀ 1

comment. In section 8 Postclosure , the subsection on the notice to
local land authority [WAC 173-303-610 (9)] is missing and must be



added. RL (E. M. Mattlin)/WHC (J. G. Adler) stated that this
requirement did not appear to be a major issue and could probably be
added with a page change to the closure plan.

Ecology took an action (9-23-94:1) to prepare a letter that will close
out the previous NODs (provisionally closed at the November 17, 1993
iU^•^^•^^ andtiMM^^^a +r ,.̂ nemittinn this last comment..,..,,,..,....,

- Public review

Ecology ( S. E. McKinney) and RL (E. M. Mattlin)/WHC (J. G. Adler,
I. L. Metcalf) discussed the requirements to get the closure plan
into the Hanford Facility RCRA Permit ( the Permit). Ecology, RL,
and WHC all agreed that they would like to have the 304 Concretion
Facility Closure Plan added to the Permit sooner rather than latter.
However, the mechanism and due date for getting the plan
incor orated into the P.rr;it had not been fully established by thep
responsible parties at Ecology, RL, and WHC. RL (E. M. Mattlin)
took an action ( 9-23-94:2) to determine the mechanism and schedule
for inclusion of the 304 Concretion Facility into the Permit.

- Status of Decontamination/Sampling Activities

Ecolow (S. E. McKinney) and RL (E. M. Mattlin)/WHC (J. G. Adler,
J. L. Wright) discussed the status of the decontamination activities
at the 304 Concretion Facility.

- General Status

The floor, ceiling, girders, and walls of the 304 Concretion
-l ' tio been HFDA vacuumed and dam pEae ^ty _..__...-- ---- --.wiped decontaminated.

"Before" photos have been taken and "after" photos are planned.

- Status of the Trench

The drainage trench (located along the east wall of the building)
was vacuumed but could not be damp wipe decontaminated. The
concrete comprising the walls and floor of the trench crumbled when
the wipe decontamination was tried. The problem was recorded in the
field logbook.

The existing trench sampling location is next to the drain in the
bottom of the trench. Samples collected from this location are
expected to detect any of the dangerous waste constituents of
concern if they are present. Samples to be collected include
concrete core samples for both inorganics and organics and three
sets of soils samples for both inorganics and organics. Each set of
soil samples is taken at different depths below the concrete of the
trench bottom. (Note: Attachment 9 is a copy of the Sampling and
Analysis Plan and contains complete details of how the samples will
be collected.)

RL/WHC stated that the existing sampling provides a good
characterization of any contamination associated with the trench.
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No additional sampling is proposed. Ecology did not raise any
objections and indicated that the proposed sampling should be

= adequate.

- Status of the Sump

When vacuuming of the sump started, the operators found that the
layer of cement dust at the bottom of the sump was thicker than
expected ( about 3 inches instead of about 1 inch) and contained
chunks of semi-consolidated cement. The amount of this sump
material and the presence of chunks of semi-consolidated cement was
not expected and not included in the pre-job planning. At that
point-work was hafited due to concerns-on worker safety and on how to
handle th°c sLmp matnrial.

The worker safety concerns were based on the pre-decontamination
field screening detecting lead in the sump. Potential sources are
pas l ea- J N.. , a^ - - - - ' - - ^ he- - f-acii

.

i
.
ty an d

^
a str i p

I uI^
« : ng operations in t p of red,

lead-based paint in the sump. After discussions with 300 Area
Safety representatives, it was determined that the worker safety
envelope was not being violated.

The source of the sem-i=cons6ridated cement
C-?!?Cr-&±im-n{)oratinnc, WatPr was used to

lose cement powder into the sump where the
end result is a layer of semi-consolidated
in the hnttnm of the sump.

-Cllunk] IS til2 past

qash metallic fines and
fines settled out. The
cement and cement powder

After evaluating possible removal options, the current plan is to
wet down the sump material to•prevent dust emission and to shovel
the materrai into waste containers. Thz sump materia l wi ll then be
disposed of as radioactive mixed waste due to the known presence of
lead. Once the sump material is removed, vacuuming and damp wipe
decontamination will continue.

R l . _e+a^`"+ rin"inn
the--- - Y@m0'.'ai CT #ka ^IiSfi55r ,r;;rat.Frin^13 ^i(pcCteu tC a^ V M4 y ,..^ wee k 0

September 26, 1994.

- Status of Sampling Analysis Plan

Ecology (S. E. McKinney) was given a copy of the Phase I Sampling and
Analysis Plan for the 304 Concretion Facility Closure Activities
(WHC-SD-EN-AP-177) (attachment 9) by RL (E. M. Mattlin)/WHC
(J. G. Adler). WHC stated that the official transmittal letter for
the sampling and analysis plan is being signed off by WHC and should

_ be going to RL in the next couple of days. WHC requested a verbal
__-apprnval followed by a written approval. A verbal approval will allow

starting of the sampling as soon as possible. Ecology stated that
they would work to accommodate the need to give a response in a timely
manner.
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4. New Business

- Inclusion of the Sampling/Analysis Plan into the Closure Plan

flhi„--art- .-- - - - _ _ _Inclusion of z•he infr,r-mation from the £ata-Qu1alit,v .._ iva Meetings
and from the Sampling and Analysis (SAP) Plan into the Closure Plan as
part of "Status of Ecology's Review of Closure Plan Revision 2" was
discussed by Ecology (S. E. McKinney), RL (E. M. Mattlin) and WHC
(J. G. Adler, I. L. Metcalf, and J. L. Wright). A consensus was
f C6
^..^ t," +he+-+hc rlnciira nlan Chapter 7 would not be updated.lI1GY Y.lu.. u ...

Instead, a permit condition would be included that requires the SAP to
- - - --- '' -- as 1-anCe for 1 i nnDe used as ^ gUZU ISallp„ny.

- Budget

Ecolog,y(S.-€. McKi.n.ney) asked for a status on the 304 Concretion
Facility budget for`FY95:--W'riL ki. L. Metcalf) stated that some FY95
fuding is available to support the activities at the 304 Concretion
Facility. However, compietion of the sampling and analysis phase will
require carryover from FY94. The recommendation to make the carry
funds availabTe has -been mad-e to the RL Programs (EM-60). RL Programs
is now deciding priorities on what organizations will receive
carryover funds.

Ecology acknowledged the report and stated that RL Programs will be
informed that Ecology would like to see the 304 Concretion Facility

------- ---- - receive fUndinn to complete the planned work.

- Tour of the 304 Concretion Facility

Ecology (S. E. McKinney) was taken on a tour of the 304 Concretion
Facility. The interior of the building was viewed from the changeroom
doorway. Ecology had the following questions:

1) Some of the steam pipes are identified as being asbestos wrapped.
How will the radioactive asbestos be disposed of?

2) There are excavations next to the unit that are part of the new
electrical system being installed in the 300 Area. Some of the
dirt is covered with tarps? How is the dirt from those
excavations being handled if it found to be radioactive?

3) What are the radiological field screening results from the
excavations next to the 304 Concretion Facility? WHC (J. G.
Adler/J. L. Wright) also stated that, depending upon availability
of the personnel, some field screening for dangerous waste
constituents of concern may be performed.

WHC (J. G. Adler) took an action (9-23-94:3) to provide answers to
Ecology's tour questions.

-.--- -_---- ---_--- c c,.+ uevM Meut i nn natwa. ao^ Lc... ...........^ _---

The next Unit Manager's Meeting has be tentatively scheduled for
October 12, 1994.
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Attachment 3

= Unit Managers Meeting
304 CONCRETION FACILITY

2440 STEVENS CENTER, RM 1200
Richland, Washington

Meeting Held September 23, 1994
From 8:00 am to 9:30 am

•^a^^J^...... 1
L
int
^ Lf16LC11UQ111:C

n^nM„i»tinn Phone #

TU JIcr wne- AG+fi+ CIbS4?S 376 75'-(l

T - ^ ^- Sl1d^ J 7G-7675

L L.J c.-

ELC,CIV` rviFt^ui^j vuc`-ZL 3 7(0- 2385

Scotl Mckr nna co 0 206 4-0*7'714
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Attachment 4

Unit Managers Meeting
304 CONCRETION FACILITY

2440 STEVENS CENTER, RM 1200
Richland, Washington

Meetina Held September 23, 1994
- ^ - to ,,,..prmm ^;:nJ ;^ix ^u ^,w aTi

Action Items

Action Item # Descriotion

s jr Q3^ rProvide NOD comment-s-on Rev^sinn 2 by
9/23/94 September 9, 1994. Ecology ( S. E. McKinney)

9-23-94:1 NEW Prepare a letter closing out previous NODs and
9/23/94 transmitting this last NOD comment. Ecology

(S. E. McKinney)

g-23-94;2 NEW Determine the mechanism and schedule adding 304
9/23/g4 Concretion Facility into the Hanford Facility

_RCqp-De;.mit, RI IF- M, Mattlin)

9-23-94:3 NEW Provide answers to Ecology's questions from the
9/23/94 304 Facility tour. WHC (J. G. Adler)
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Attachment 5

Unit Managers Meeting
303-K STORAGE FACILITY

2440 STEVENS CENTER, RM 1200
-------- -------------- R4ehland. Washington

--Meeting-We}d--Septem5er 23,-1994
From 8:00 am to 9:30 am

TITLE - RADIOLOGICAL WORK PERMIT RWP NO. V-051, REV. 1



-^{ANFORD RADIDLO^aI^LVV(JRKPEftMIl-
-I ^iraetor: V1P` P!-YF" In a rk(z

1^^5^^16F1d^1^^diANFORD COMPANY

I ^:^-Doc^tNo. Loution Code- EAN RW Nuaber
Generai .. L

Jeb.sperlt;t^ [XI NIa N/A I IN/A V-05L Rev 001

Start Oata End Date• Tenaination Date Extended To: By

0S/08/94 LL/0S/94
Responsible-.Organization

NRFS - -- -
Job Location

300 Area, 304 BuiTding

_Job_Dxsat•7pEia,-a•;d Ty'pe-.ofi-Area: -Deconta([lillatd facil it_v to remove suspect hazardous

contaminntior using-a--H€QA-^acuum,, and soap/water and rags. All work is within a

Surface Contamination Area.
Primary Isotope(s): Q MFR [I MAP Q Cs Q Sr Q H-3 CXI U QPu a Other

Radiation Emitted Eremand Oose Rates Contaminacon Lewis Radiological Worker

TreMUSq Rea.

DQ Alpha General Areec <0.5 mrem/hr Beta-ganme: <50.000 dpW100 =Z I []

CX7 Beta Maximm Contaot: <2 mrce/hr Alpha: <3.000 opm/100 aaZ II [X]

IXI Photons

C ] Neutrons

Tnrernaaeauiraments.(for routine-work under tFis-RN,. ezeepc those entering for observation only)

[X] Annual Yhole Body Count []_ Lug Count [XI Urinalysis Isotopes to rest for (if any):

-------- N1R(MdlM P.AI3IOLOGIC:AL-PJlOTECTION REOUIREMENTS SPECIAL INSTRUCTIONS (SI)

HPr coverage Dosimetry 1. GENERALAREA HOLD POINT:
- rRnl±nuaus---_-_--- Mul(!PUmo^_-TLO

^^.- -

o..^,,..,etil. r.,r.tamination: >50,000 /100 a^Z beta-gema'•'-"'.__._ __
^>3,000 o'pa/100 an alpha

eseicTLOhttennittsnt Whole Body Dose.Rates: >Z mreo/hr

1 Sta,tefJnb I I PeekeiDuiune,sF
I - A£TION IF LEVELS :

End at Job DeeumtinDOSwne[er
a. Stap work and place work area into a safe condition.

Se1,SurveY (if qualified) FingerRings b. Notify Health Physic6 Manager.

X HPT SurveV Requbed rime Keeemg -^
2. Continuous coverage requires the HPT to be present in the

A42o:-SUtiaYUavip__-_-_ _.j(.- _WRAM- Ataee work area while work is in progress.

X Seesta2 SeeSls 3. A whole body survey shall beperfonned by the HPT at the

exit from the SCA.
Y^YIY

_

a^ PPnTFlTTVF Fd)IPNENT

-- - - ^•^ 5hos,C^)( Covenlls 4.. uhileworking in the sump, tyvex clothing can be worn

r,, ,o. in place of cowralls. Vaterproof clothing shalt be worn. „
n as needed if water is present in the suap.

Waterpmot Suit x RubMr Ovnsfwe
T. Contacts. Phone Page

Gonex Suit Rubber Boots

. ,.- --.. ,-,^, -- _ - - -- Full Fan Reepirrto[
- --

HPr Off i ce .................... 6-3311
lfealth Physics Manager......... 6-1135 .. 85-8298

X Hood PAPR Operatiala . ................... Z-146Z

Surgeon'e Glovea SuppYed AY Rpp^ecor

Leather Glows 5CZA

X I'.aT/ee & ]ulgeone lilovee . .

Wacnptoot Gloves .

No Penonal Outer Undneeng Auuanos

Modasty Clothing

Omar " ^.

ALARA RevieN: Class 3 Pre-Job Briefing: YES Cx) NQ Q Post-Job ALARA RevieN-Required YES Q NO (X3

RWP Pr red. By: G. A. Davi s Phone: 376-5173 HPr Phone: 6-3311
LinrMensgaernt Phaner

J.. A. Remaize: ^ Z-L46r
Date

`
Healttr-Physics or - - - -- -- Phane, -Date

tII R Ek 6-1135 4. s rc,,I .
--- - ^ - Phone, Data.

RWP ChangwApprowlsz Dates
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Attachment 6

= Unit Managers Meeting
303-K STORAGE FACILITY

2440 STEVENS CENTER , RM 1200
Richland, Washington

Meeting Held September 23, 1994
From 8:00 am to 9:30 am

TITLE - WORKPLAN FOR 304 CLOSRUE ACTIVITIES



INFORMATI3iJ CNL Y 4i ^ ^ ^J L ry ^ ^ai
J-1 WORK REQUEST (W110)

Page: 1 13:59:36 10 AUG 1994

1. Document Number 3C-94-00142/W GENERIC WORK ITEM
- 2-.- Work Item Ti tie- D€CQN 304 BUILDdNG FOR RCRA CLOSURE.

3. System N/A

4. Components
Component Number Name
N/A

Temporary Number Name
N/A

^. Location

Facility 3C N FUELS WORK CONTROL CENTER
Bldg/Rm 304 Other Other

6. Associated Components
Component Number
N/A

7. Originator Name WRIGHT,JL
Telephone No. 376-1532

8. Charge Code K32GM

9. Work Item Description

Name

--------^--_.._..
Un-^- n^^^^1^,+inndtfL' VI-tyallltabivu

06/20/94 19800
MSIN L6-26

DECON 304 BUILDING BY VACUUMING THEN WIPING DOWN WITH SOAP AND
WATER.

Signature Date
10. Operations Review X STEPHENSON,RL 06/20/94
11. Priority 2
12. Phase Designator 2SB BEGINNING OF SUMMER 6/20-7/19
13. Correct Maint. Assessment N
14. Personnel Safety Related N

15. Cognizant Engineer WRIGHT,JL
16. Cognizant Manager REMAIZE,JA

17. Reference Documents Type

SEE i-ae
11U

18. Comments

1-1 WORK REQUEST (W110)
*** INFORMATION ONLY ***



*** INFORMATION ONLY *415 1 13 yLI
J-1 WORK REQUEST (W110)

Page: 2 13:59:36 10 AUG 1994

1. Document Number 3C-94-00142/W GENERIC WORK ITEM
2. Work Item Titl e DECON 304 BUILDING FOR RCRA CLOSURE.

J-1 WORK REQUEST (W110)
*** INFORMATION ONLY ***



**" INFORMATION ONLY *9; 1333L, . 0 19 d',
J-4 RESOLUTION/RETEST (W140)

"rage: 1 13:59:56 10 AUG 1994

1. Document Number 3C-94-00142/W GENERIC WORK ITEM
= Work Item Tit l e DECON 304 BUILDING FOR RCRA CLOSURE.

2. Essential Systems N/A
3. Resolution

SEE ATTACHED J-4A FOR RESOLUTION.

4. Impact Level/Approval Designators 3-S E

5. Tech Spec/OSR Requirements/Reference
N/A

6. Reference Documents Type
- - -- -- SEE J-4A

7. Comments

8. Retest Requirement N
9. Mode ANY

10. Retest

11. QC Involvement in Retest NONE

12, PIC WRIGHT,JL

13. FI£ Orrj.- M-F'JELS

Siy"natur-e

14. Resoiution By X WRIGHT,JL
Date

08/08/94

15. Plant Forces Work Review Required N Number

16. Approvals
Cognizant Engineer
Cognizant Manager
Environmentai Assurance
Health/Safety Assurance
Quality Assurance
Additional Approvals

Signature
X WRIGili ,JL

Date
08/08/94

17. Resources Required
Res Code Description

BOO Operations Personnel

Signature
Work

/`n,nnln}ey
8

:..l
IU
A IJ....L

Complete-----1. f
r
IC

19. Retest Satisfactory
20. QC Verify Retest

(If Required)

X STEPHENSON , RL (T670$T7

No. Est Hrs Act Its
3 80

Da^c

J-4 RESOLUTION/RETEST (W140)
*** INFORMATION ONLY ***
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J-4 RESOLUTION/RETEST (W140)
Page: 2 13:59:56 10 AUG 1994

1. Document Number 3C-94-00142/W GENERIC WORK ITEM
Work Item Title DECON 304 BUILDING FOR RCRA CLOSURE.

J•4 RESOLUTION/RETEST (W140)
* * * INFORMATION ONLY * * *



*** INF02NATION ONLY
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J-4a RESOLUTION/RETEST (W145)
Page: 1 (Cont.) 14:00:16 10 AUG 1994

1. Document Number 3C-94-00142/W GENERIC WORK ITEM
Work Item Title DECON 304 BUILDING FOR RCRA CLOSURE.

3. Resolution

304 BUILDING RCRA CLOSURE DECON
- 1-4A RESOLUTION

1.0 PURPOSE

THIS PROCEDURE DETAILS THE TASKS REQUIRED TO DECON THE
304 BUILDING TO COMPL`i WITH THE RCRA CLOSURE. THE
CLOSURE STRATEGY FOR THE 304 FACILITY IS TO DECONTAMINATE
THE BUILDING TO REMOVE KNOWN OR SUSPECTED HAZARDOUS
CONTAMINATION. THE CLOSURE CRITERIA FOR THE 304 FACILITY
IS TO VERIFY THAT POTENTIALLY HAZARDOUS CONSTITUENTS
TREATED, STORED, OR USED ARE NOT PRESENT ABOVE ACTION
LEVELS UP^uN C^uMPLETION OF THIS DECONTAMINATION EFFORT.

2.0 REFERENCES

2.1 DOE/RL-90-03, 304 CONCRETION FACILITY CLOSURE PLAN.

2.2 WHC-CM-4-3, INDUSTRIAL SAFETY MANUAL, STANDARD NO.
G9, " JlrAIrFULDLIVlr7 SAFETY" STANDARD NO. PP,
"oER,^,vNAL panTECTTUF Ff1I ITPMFNT"

2.3 DOE-RL-92-36, HANFORD SITE,HOISTING & RIGGING
MANUAL.

2.4 WHC-CM-4-3, INDUSTRIAL SAFETY MANUAL, VOL. 4,
SECTION HW0-1, APP. B REV 0, "JOB SAFETY ANALYSIS".

3.0 PERSONNEL REQUIREMENTS

3.1 FUEL SUPPLY SHUTDOWN METAL OPERATORS WILL COMPLETE
THE ACTUAL DECON WORK. A FULL TIME HPT, A SITE
LEAD, AND A PROFESSIONAL ENGINEER WILL BE ON SITE.

- _4.e PRF('AIITT(1NC AND I IMTT.A.TTONS

4.-"1 - REVIEW HWOP, RWP, AND APPLI`'•ABLEMSDS'S WHICH
ARE SPECIFIC TO TASK AND WORK AREA.

4,2 IN THE EVENT THAT TEMPERATURES EXCEED 90 DEGREES
FAHRENHEIT, FOLLOW GUIDELINES GIVEN IN THE HWOP.

4.3 IN THE EVENT THIS WORK PACKAGE CANNOT BE PERFORMED

J-4a RESOLUTION/RETEST (W145)
*** INFORMATION ONLY ***



f^6, d^^^ ',w ^'G^
*** INFORMATION ONLY **^ ^') `) "^)^'"""

€^
^'^"7

J-4a RESOLUTION/RETEST (W145)
--Page:. 2 (Cnnt.) 14:00:16 10 AUG 1994

1. Document Number 3C-94-00142/W GENERIC WORK ITEM
Work Item Title DECON 304 BUILDING FOR RCRA CLOSURE.

AS WRIiiEN. ST"uP WORK. RETURN EQUIPMENT TO A SAFE
CONFIGURATION AND INFORM SITE LEAD OF REQUIRED
REVISION IN ORDER TO COMPLETE THIS PROJECT.

5.0 PREREQUISITES

5.1 RELEASE FROM THE PIC MUST BE OBTAINED PRIOR TO
BEGINNING THIS WORK PACKAGE.

5.2 A PRE-JOB SAFETY MEETING ATTENDED BY PERSONNEL WHO
WILL PARTICIPATE IN FIELD ACTIVITIES.

5.3. COMPLY WITH WHC-CM-4-3, INDUSTRIAL SAFETY MANUAL,
- ----- ---- --- ---------- -------- ^mrnrnuni nnnTCl`TT11C Cl111T^MCMT"-- -- qE^II^NPP.-rCK]UIVHl- rRUICl.i1v^ Lk{uiiIiuvi

6.0 TOOLS, EQUIPMENT AND MATERIALS

ANTI-C CLOTHING
8-GALLON DRUM WITH LID
55-GALLON 17C DRUMS WITH 90-MIL LINER
BUCKETS
DRUM NUMBER TAGS
PROPER ID LABELS FOR DRUM
ABSORBENT
HEPA VACUUM
HEPA VACUUM BAGS
FORKLIFT
rD1u;STiC BAGS
MINIMUM 6 MILL PLASTIC BAG FOR LEAD CONTAMINATED ARTICLES
RAGS
SAFETY GLASSES
SAFETY SHIELD
SCOOP SHOVEL
SOAP AND WATER
TAPE

Ip1rf1A1 I C
DISPOSABLE

Tnirv
ULJI'UJHtlLt ITVCA t,UYCnnLLJ

FRESH AIR MASK
NITRILE GLOVES, 7 MIL THICK

PORTABLE SCAFFOLDING WILL BE LOCATED WITHIN THE 304
BUILDING TO BE USED TO REACH THE CEILING AND GIRDERS

7.0 FALL PROTECTION PLAN

NOTE: THIS PLAN MITIGATES FALL HAZARDS OF TEN (10) FEET

J-4a RESOLUTION/RETEST (W145)
*** INFORMATION ONLY ***



2 ,^'im2. D 196*** INFORMATION ONLY
J-4a RESOLUTION/RETEST (W145)

Page: 3 (Cont.) 14:00:16 10 AUG 1994

1. Document Number 3C-94-00142/W GENERIC bCRK ITEM
Work Item Ti tle DECON 304 BUILDING FOR RCRA CLOSURE.

OR MORE.

7.1. THE FALL HAZARDS ASSOCIATED WITH THIS JOB ARE:
-- - - -

A) WORKING ON A SCAFFOLD WHILE DECONNING CEILING
AND UPPER WALLS.

7.2. THE METHOD OF FALL ARREST OR FALL RESTRAINT TO BE
PROVIDED CONSISTS OF:

ASSURING THAT THE HAND RAILS ARE IN A SECURED
POSITION BEFORE DECONNING CEILING AND UPPER WALLS.

8.0 INSTRUCTIONS

ALL WORK SHALL BE PERFORMED IN COMPLIANCE WITH
APPLICABLE STANDARDS OSHA%WISHA AND WHC-CM-4-3,
INDUSTRIAL SAFETY MANUAL.

PORTABLE FIRE EXTINGUISHER SHALL BE LOCATED AT THE
WORK LOCATION AT ALL TIMES. A 20 LB. ABC FIRE
EXTINGUISHER IS LOCATED IN THE CHANGE ROOM.

^'- r nC^ iuE Tifi '^wMT3 $iE riFrNA nA^AARDUdS rlnJi€ i^LRA ^„N$ rL,^
PREPARED ACCORDING TO WHC-CM-4-3 VOL. 4,VSECTION
HWO-1, APP. B REV 0, AND SHALL BE REVIEWED AND
ADHERED TO.

ALL WASTE SHALL BE DISPOSED OF AS INVESTIGATION
-._. -_.-- ._.- .. --------- * ^ r PER i C 7 CE!'TTf1M GTT d 9

ANDDERIVED vlA^Tf Pr:n ^IH -CM 7 i JLV 1V. L11. T.^ ,,..r

---- SFCTTON FII, 4.3.

NnTF. ..A_.LL WORK SHALL BE LOGGED IN 304 RCRA CLOSURE FIELD
LOG BOOK PER WHC-CM-7-7 SECTION EII, 1.5.

8.1 ROPE OFF AREA SURROUNDING THE 304 BUILDING
AT AN APPRUXIMATE FIVE FOOT DISTANCE
FROM THE WALLS OF THE BUILDING. POST WITH SIGNS
STATING IT IS A RCRA CLOSURE SIGHT AND ALL
UNNECESSARY PERSONNEL SHALL STAY OUT.

8.2 VACUUMING

8.2.1 BEFORE PLUGGING IN VACUUM. CHECK TO ASSURE
HEPA FILTER IS IN PLACE AND THAT A NEW BAG
HAS BEEN INSTALLED. CHECK TO SEE THAT THE

J•4a RESOLUTION/RETEST (W145)
*** INFORMATION ONLY ***
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VACUUM'S (DOS) CERTIFICATION IS UP-TO-DATE.

NOTE: SCAFFOLDING WILL NEED TO BE MOVED AROUND THE
BUILDING TO COMPLETE STEPS 8.2 AND 8.3,
THEREFORE, STEPS 8.2 AND 8.3 MAY BE WORKED
TOGETHER WHILE SCAFFOLD IS SET IN EACH
LOCATION.

HOLD POINT: HAVE-HPT CHECK-FOR RADIOACTIVE CUNTAMINATION
ON CEILING AND GIRDERS• EACH TIME SCAFFOLDING
IS MOVED, BEFORE VACUUMING AREA.

8.
o

. 2 S
E
LI

rAFGn n AT Snim-IFACT FNn QF R_IIT_I DING.
L

-r c
JVlll I VLV n• • •-•.•`.

MOVF SCAFFOLD FROM EAST TO WEST-AND SOUTn TO
..._.____.__. .• r , } ` q ^_ rr rlTar nnrnc rTnnroc

NOKIH. - VAI.UUuI`^/1LL-I.GLL11Y17 r,n[MJ• a1nULnJ.

LIGHT FIXTURES, ETC. ASSURE THAT ALL AREAS
HAVE BEEN THOROUGHLY VACUUMED AND ARE FREE OF
DUST.

8.2.3 REMOVE TREiJCH COVER, USING SCOOP SHOVEL•
REMOVE AS MUCH DEBRIS AS POSSIBLE. PLACE DEBRIS
IN A 17-C;-55-GALLUN GALVA;IZED DP.UM-4:ITH-90-
MIL LINER PLACED INSIDE. VACUUM REMAINING DEBRIS
FROM TRENCH.

8.2.4 REPLACE TRENCH COVERS.

8.2.5 VACUUM ALL WALLS FROM TOP TO BOTTOM.

NOTE: WHEN BAG IS FULL. REMOVE BAG FROM HEPA VACUUM.
TAPE BAG SHUT AND PLACE INSIDE 55 GALLON DRUM.

HOLD POINT: HAVE HPT MONITOR BAG BEFORE REMOVING FROM
HEPA VACUUM AND AFTER BAG HAS BEEN REMOVED

- - - - - - AIYU JCI.UREO CLUJGD.

8.2.7 VACUUM ENTIRE FLOOR AREA.

^. r„n.. ^^.rlin.. nan nl nrr rhl nnn^nur .3.2. 6 REMI^VE LHSTr BAG rttulI VH^UUrI. NrvU rLnLr. in

8.2.9 -REPLACE-IIAG--IN-VACUUM WITH NEW BAG, MINIMUM
OF A 6 MIL PLASTIC.

8.2.10 SET UP MINIMUM 6 MIL PLASTIC BAG FOR REMOVAL OF
DISPOSABLE TYVEX SUITS AND GLOVES.

8.2.11 AFTER DONNING DISPOSABLE TYVEX SUITS• NITRILE
GLOVES AND FRESH AIR MASKS:

1
4O RF.SDLUIiDNiRTt^^

i (W145)
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AREA
i i

BENOTE: ONLY PERSONNEL WORKING WITHI(^ THE SUMP AKCA WILL or
eiinwFn TN THE EXCLUSION ZONE AT THE TIME THE SUMP
AREA IS BEING DECONNED.

8.2.12 REMOVE COVER TO SUMP AREA, USING HEPA VACUUM.
REMOVE ALL DEBRIS. BE EXTRA CAREFUL NOT TO
STIR UP ANY DUcT.

8.2.13 REMOVE HEPA FILTER FROM VACUUM, PLACE IN MINIMUM
6 MIL PLASTIC BAG. WIPE DOWN HEPA VACUUM WITH
SOAP AND WATER TO DECON FOR ANY POSSIBLE LEAD
CONTAMINATION.

8.2.14 IF DISPOSABLE TYVEX SUITS ARE NOT SOILED WITH
PO'IENTIALLY LfAfi CDNTv'IIiJATED DIRT IJIPF DOWN
BOTTOM, SIDES AND TOP OF SUMP AREA WITH^SOAP
AND WATER. REPLACE LID OF SUMP.
IF TYVEX SUITS ARE SOILED:

8.2.15 REMOVE DISPOSABLE TYVEX SUITS AND GLOVES, DISPOSE
OF THEM IN THE PLASTIC BAG WITH HEPA FILTER.
USING SOAP AND WATER, WIPE DOWN FRESH AIR MASKS.

8.2.16 PUT ON NEW TYVEX SUITS, GLOVES AND MASK. COMPLETE
WIPE DOWN OF SUMP PIT AND•LIDS. REMOVE TYVEX
AND GLOVES. DISPOSE OF THEM IN THE PLASTIC
BAG WITH OTHER DISPOSABLE CLOTHING. WIPE DOWN
FRESH AIR MASKS.

8.2.17 PUT ON A NEW PAIR OF NITRILE GLOVES TO CLOSE BAG.
TAPE PLASTIC BAG CLOSED. LABEL WITH "LEAD"
CONTAINING WASTE AND PLACE IN A DRUM. DISPOSE OF
GLOVES IN BAG WITH RAG WASTE.

8.3 WIPE DOWN

8.3.1 PLACE PLASTIC BAG IN A 17-C, 55-GALLON
GALVANIZED DRUM WITH 90-MIL LINER PLACED
rNCrnc. TO BE iSEDAS A RETAINER FOR USED RAGS...,. ^ BE

8.3.2 MIX SOAP AND WATER INTO A BUCKET, PUT CLEAN
RAGS IN BUCKET TO ABSORB WATER. THESE RAGS
WILL BE USED FOR THE DECONNING.

NOTE: EACH RAG SHALL BE PUT INTO BUCKET WITH SOAP
AND WATER ONLY WHILE IT IS CLEAN. ONCE THE

-
J-4a RESOLUTION%Rt^ST (W145)
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RAG HAS BEEN REMOVED FROM THE BUCKET, DO NOT
RETURN IT TO THE BUCKET OF SOAP AND WATER.
THE RAG SHALL BE DISPOSED OF IN A PLASTIC
BAG.

NOTE: SCAFFOLDING WILL NEED TO BE MOVED AROUND THE
BUILDING TO COMPLETE STEPS 8.2 AND 8.3.
THEREFORE. STEPS 8.2 AND 8.3 MAY BE WORKED
TOGETHER WHILE SCAFFOLD IS 5tl IN EACH
LOCATION.

8.3.3 STARTING AT THE SOUTH END OF THE BUILDING, AT
THE CEILING, WIPE DOWN ALL INTERIOR SECTIONS
OF THE BUILDING, CEILING, GIRDERS, LAMPS, ETC.

8.3:4 PROCEED WITH WIPE DOWN OF THE WALLS , JIHRTINU

FROM THE TOP AND WORKING DOWN.

CAUTION: CARE SHOULD BE TAKEN NOT TO SLOP SOAP AND
WATER_ON_THE SCAFFOLDING OR THE FL OOR, IF
THE AREA GETS SLIPPERY, BE SURE TO COVER
JPILL-WITH ABSORBCJT. MAKL JURL ABJORBLNT TC

CLEANED UP AND PUT IN A 55-GALLON DRUM FOR
PROPER DISPOSAL.

8.3.5 REMOVETRENCH--CDVER. WIPE•DOWN INTERIOR OF
TRENCH AND FLOOR OF TRENCH. WIPE DOWN
BOTTOM. SIDES, AND TOP OF TRENCH COVER.
REPLACE TRENCH COVER.

8.3.7 STARTING AT SOUTH END OF BUILDING, WIPE DOWN
FLOOR. CLEAN ENTIRE FLOOR, FINISHING AT STEP
nrr nnn nnrn unur nniiur nIV`VrTr
UFF t'HU AREA. I'IUVC URUPIJ. OUIdKCIJ,

SCAFFOLDING. ETC. AS NEEDED.

9.D WORK COMPLETION CHECKLIST INITIAL DATE

(ALL SIGN-OFFS TO BE COMPLE?ED BY pTr nw FSS OTHERWISE NOTED.)

9.1 AREA IS ROPED UFF AND SIGNS
ARE POSTED.

9.2 CHECK HEPA FILTER ON VACUUM.

9.3 CHELK-IACUUFT DOS CERTIFICATION

___9.4 __PREPARE DRUM FOR RAG DISPOSAL.

J-4a RESOLUTION/RETEST (W145)
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9.5 CEILING/WALLS VACUUMED.

946 VACUUM TRENCH

9.7 VACUUM BAGS CONTAINED.

9.8 SUMP AREA VACUUMED AND WIPED DOWN.

9.9 DEBRIS FROM CLEANING SUMP AREA
BAGGED AND PROPERLY LABELED.

9.10-- HEPA FILTER P.EMOV-EU AND CONTAINED.

9.11 FRESH AIR MASKS PROPERLY WIPED DOWN.

_ 912 CEILING AREA WIPE-DOWN COMPLETE.

9.13 WALL WIPE DOWN COMPLETE.

9.14 TRENCH WIPE DOWN COMPLETE.

9.15 FLOOR WIPE DOWN COMPLETE.

9.16 USED RAGS CONTAINED.

9.17 304 DECON EFFORT COMPLETE.

J-4a RESOLUTION/RETEST (W145)
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1.0 INTRODUCTION

This document provides procedures for use by Westinghouse Hanford
roppaRy_lWHCI staff and subcontractors tasked with the validation of
radi_ochemistry analytical-data produced-as the result of Hanford Site
e.^.vir.nmpntal investigations. Data validation procedures for chemical
anolytical data, thouah not included in this document, are specified in the
WHC document "Data Validation Procedures for Chemical Analyses"
(WHC-SD-EN-SPP-002). This procedures document shall be included in all
procurement packages for radi'ochemical-data-vaYidatiion services.

Data validation is the process of reviewing a body of analytical data
to determine if it meets the criteria defined in this document to assure
that the data are adequate for their intended use. The process of data
validation consists of:

• Editing and correcting of reported results

• Verifying compliance with quality assurance (QA) requirements

• Checking quality control ( QC) values against defined limits

• Applying qualifiers to analytical results for the purpose of
defining the limitations in use of the reviewed data

--- --------- -- -Datava}-idati0nsha3lbe--c6ndlKted-bYj- * "^inad rhem i ctc or other SCientiSts,......... ........_
.... : -.. .. An..^.^^ y ^,".ment in conjunction with applicable project specific work
p}ans, field sampling plans, -QA -project--plan: ( QAPjps), analytical method
references, and iaboratory statements of.work (SOW).

The result of data validation will be accomplished by completion of
narrative reports, checklists, summary forms and electronic data
deliverables established in this document. The completed narrative reports,
checklists, summary forms, and electronic deliverables will document whether
tho analytical data are a^ceotable for their intended use.

1-1
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2.0 GENERAL REQUIREMENTS

WHC staff and subcontractors may be tasked with the responsibility for
- - - - --_data---''J Jvaiiaatsoe of raa#vic emical data packages. wriC rianfard Analytical

Services Management (HASM) is responsible for the assignment of data
validation responsibilities on a task basis and will assign a project
coordinator for each task. The WHC project coordinator will provide the
data validation subcontractor current copies of the applicable project
specific work plans, field sampling plans, descriptions of work (DOW),
QAPjPs, laboratory SOW, laboratory QAPjPs, and laboratory standard operating

..1........- -procedures- (SQP).-f+l^•eCffyi-ng-t}'ie-FadiCn:7.;lii^i@S--C fof
i i,..+̂ c,c^^ .....+

^,
..
,cic,c„^c

-anaiyticai methods, required detection limits (ROL) and goals for analytical
precision, accuracy, representativeness, completeness and comparability.

- - - Sections 4:0-through 12.0 prcvide the necessary procedures for the
performance of specific categories of data validation.

Five activity levels of data validation are specified in this document, they
are:

• Level A (minimum requirements for all data) - This level of data
validation will include the verification of required deliverables,
requested versus reported analyses, evaluation and qualification of
results based on analytical holding times. No other validation,

__transcription or calculation checks will be performed.

• Level B- This level of data validation will include level A
validation, verification of transcription errors (if not alreadv
performed prior to receipt of the data package by the validation

--------subcontractor)-and--evaluati-on.-and-^yualifiGation-of-resuits

additionally on method blank results. Na calculation checks will
be.performed.

• Level C - This level of datav_ali_dationwill _ include levels A and B
-_-__--validationartdadditionally; this evaluation and qualification of

sample results based on matrix spikes, laboratory control samples,
laboratory duplicates and chemical and tracer recoveries. No other
validation-or caiculation checks will be performed.

• Level D- This level of data validation will include levels A, 8
-----and-C vaiidation and the additionai evaiuation and qualification of

results based on initial and continuing instrument calibrations and
other QC checks that are performed as required by the particular
analytical method such as quench monitoring and counting instrument
resolution checks. Calculation checks of both sample and QC
results will be performed at a frequency of 20% or at least one
3amPle-and--one {£mp l-et-e-QCsample series ( `atandar-d, blank, LCS,
spike, chemical and/or tracer recovery) will be recalculated.
whichever is greater. QC samples will be defined as initial and
continuing calibration standards, method blanks, spike samples,
chemical and tracer recovery,duplicates and laboratorv r_n_nr_rol
samples. ' " '

2-1
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• Level E- This level of data validation will include all the
requirements of levels A. B. C. and D validation and will be

` considered the highest level of validation intended for the
verification of site clean-up actions. Calculation checks will be
conducted on 100% of the sample and QC results.

During data validation, the data validator will be required to
- -eampiete validation checkiists for documentation and reporting purposes.

Appendix A provides copies of the data validation checklists.

7he-da-+_a validatars-shall comolPte several tasks an a sample delivery
group basis during validation of laboratory data packages. A sample
delivery group shall be defined as a group of samples (usually 20 or fewer)

-- --------rgpori:ed -wi-thi-n the same laboratory data package. Figure 2-1 shows the
overall flow of data packages during the data validation process, while
Figure 2-2 provides a detailed flow chart outlining the technical validation
tasks to be performed. These tasks are sumnarized as follows:

• Receipt of the analytical data package from HASM and performance of
records management activities which shall include the making of
duplicate copies of the sample concentration report forms.

•_ verifyi-ng -that -al-l sEques+_ed analyses have been reported as
required by the sample analysis request and sample chain of custody
documentation.

___._ ____ • verify reported results against the raw data and validate the
quaiity of the data package according to the procedures described
in Sections 4.0 through 12.0 and document the review using the
checklists provided.

• Qualify the sample results as directed by the validation
requirements on a duplicate copy of the sample concentration
reports. All annotations must be made in black ink and must be
initialed and dated by the data validator. Data that are rejected

--------------- ------ --- at any point during the validation shall be eliminated from further
validation.

• Annotated data qualifiers, for all parameters, shall be neatly
priited in-the-ri-ght-handside column of--the report--form-and shaii
be clearly visible as to what radiochemical parameter the qualifier
is applied to.

• Check result and QC calculations at the frequency based on the
activity level specified as described above.

• Following completion of validation of a single data package,
prepare a data validation package summarizing the data
acceptability and which includes copies of the marked-up photocopy
of the original laboratory sample concentration reports and any
supporting validation documentation. This validation package shall
be returned to HASM along with the original data package.

• Data validation packages shall be completed within 21 calendar days
__-_-_-after recei_pt_of the complete data oackaae from HASM.

2-2
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• Following completion of validation on a series of data packages a
summary of all data validation performed will be compiled into a

-^ final data validation summary report _in accordance with the
---- - -guidelines specified in Section 13.0.

---• i^^^lT a .e e^^^
+w;±+^

^^o!
l
-y^
..s 1..-a---_

S
-

d a
-•
T

^
a ^°"VErabl85 i n--------------- ^.-_^^^-6!-^!!! ° l accordance with the-- ---------- ---- -- --- - -^_ .....

reauiramante specified in $ection 13.0

• Final data summary-reports shall be submitted within 21 calendar
days following receipt by the validation subcontractor of the last
complete data package for the task.
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3.0 SPECIFIC REQUIREMENTS

This section presents specific requirements that apply to all data
validation activities specified in this document.

3.1 RECORDS MANAGEMENT

The subcontractor(s) shall have a records management and document
-- ---- ---- conx:^l--prooram _e:tabli<hed that meets the following requirements. Upon

receipt of the data package by the data validator, the date of receipt shall
be recorded and a duplicate record of the sample concentration reports shall

be made for u se during the data validation and for transmittal in data
validation packages and final reports. The data package will be maintained
aiori;ana7-as=received-conditionfor-transmittal_at the-conclusionof data

--- ------ ----- ---validati-on activitinc,

--- --- ---- 3.2 - -DATA-PACKAGE COMPLETENESS

Prior to receipt of data packages by the subcontractor, the data
package shall have been verified for completeness (missing forms, data

--- .
sfieets;-etc:) by the HASH technical verification subcontractor. T ere ore,
verification of data package completeness by the validation subcontractor is

-- ---- .. h . +. o n ihteri rlelivurahlunr technical- • ^not rgqu,^23: T„@ebê erra^^-.,n .,f--..m._._,. .._••._._-•-- -. _data

--- ------- r.eseszary to comnlete the validation shall prompt the validation
subcontractor to contact HASH with a request for the missing information by
facsimile. When requesting missing information from HASH the following

items must be supplied by the validation subcontractor:

• HASH Data package tracking number of the data package for which
information is being requested.

• WHC Hanford Environmental Information System (HEIS) sample number
of the sample for which information is being requested. If more
than one sample is involved, each sample identification number must
be supplied.

• The type of analysis for which the information is being requested.
If more than one type of analysis is involved, each analysis must
be identified.

• Analysis specific information must also be supplied such as
instrument and detector identification, date of analysis, and page
number of the data package where the missing information was
identified.

3.3 PERSONNEL REQUIREMENTS

Contractors shall have an organization with defined responsibilities
and defined technical capabilities for individuals responsible for
successful completion of data validation reviews. The contractor shall
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desig'na`ce-personnel to conduct the following tasks for all WHC data review
contracts or task orders.

• Data Yalidators - Data validators shall be responsible for conduct
of data validation, and reporting activities as assigned by the
subcontractor project manager. Data validators shall have a

---- -minimum of a bachelor's degree in chemistry or related physical or
life science with a minimum of 40 h of training in data validation
under the supervision of a senior data validator.

• Senior Validator - Senior validators shall provide oversight and
sign-off on all work performed by the data validators. This senior
_validator shall then suhinit the qualified data to the project
manager. Senior validators shall have a minimum of a bachelor's
degree in chemistry, physical, or life science plus 1 yr of
radiochemistry data validation experience with the Environmental

--- Protection Agency (EPA) or other contractors in data review and
validation.

• Project Manager - Project managers shall be responsible for overall
management and direction of the data validation, and reporting
activities and assignment of responsibilities to validation
personnel. Project managers shall have a minimum of a bachelor's
degree in chemistry, physical or life science with a minimum of 3
yr experience data validation or laboratory analysis but preferred
experience in both areas and including at least 1 yr of supervisory
°xperience.

• Document Custodian - Document custodians shall be responsible for
records management activities associated with data validation as

- -- assigned by the project manager. Document custodians shall have a
minimum of 1 yr experience in records management.

• Data Manager - Data managers shall be responsible for data entry of
-validatedresults into electronic databases for transmittal in--- -
-accordancewith Section 13.11. Data managers shall have a minimum-- - --- - - - --- -
of 40 h of training and 1 yr experience in computer-based data
entry and data management.

= Quality Assurance Officer - QA officers shall be responsible for
verification of compliance with the data validation procedures
embodied in this document. QA officers shall have a minimum of a
bachelor's degree in a technical field and i yr experience in
laboratory analyses or data validation, and shall have sufficient
independence from project management, cost and schedule concerns to
permit the identification and resolution of quality problems
related to the validation process.

3.4 TECHNICAL VALIDATION REQUIREMENTS

Data validation contraq;ors_sha}1 eor;duct_the data validatir.n Wsing
--- -thR-Rr±cedures and c_- _,. criteria 5pecified in sections 4.0 through 12.0.
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3.4.1 Radiochemistry Data Validation Checklists

The data validation checklist for radiochemistry is contained in
Appendix A and cover each validation section contained in Sections 4 through
12. All validation activities shall be documented using this checklist.

3.4.2 Data Validation Oualifiers

Qualifiers to be applied as a result of the validation are summarized
b-el-ow.--Afil qualifiers-appiied to the sample concentration report forms are
*_o be written on the forms by crossing out the original qualifier and
writing the validation qualifier in the right hand margin. Each form must
be initialed and dated by the-responsible data validator.

U- The constituent was analyzed for, but was not detected. The value
reported is the minimum detectable activity (MDA) corrected for sample
dilution and moisture content by the laboratory. The data should be
considered usable for decision making purposes.

UJ - The constituent was analyzed for and was not detected. Due to a
quality control deficiency identified during data validation the value• --reportea may not-accura'tely retiect,the MDA. The data should be
considered usable for decision making purposes.

J Indicates the constituent was analyzed for and detected. The
associated value Is estimateddue-to-a quality controldefi^iency
identified during data validation. The data should be considered
usahl2 for daeicinn makinn nurnneue

_ ._. ___._._.. ..._.....^ ^-.r--^-.----

UR - Indicates the constituent was analyzed for and not detected; however.
due to an identified quality control deficiency the data should be
considered unusable for decision making purposes.

R Indicates the constituent was analyzed for and detected; however, due
tnan-identifted_qual;tycqntrot deficiercy*__he-data-shculd-be
considered unusable for decision making purposes.
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4.0- GROSS ALPHA/BETA DATA VALIDATION REQUIREMENTS

This section presents specific data validation requirements for gross
alpha and gross beta analyzed by gas proportional counters. The analysis
consists of the evaporation and drying of a quantity of water sample or an
aliquot of a digested solid sample onto a planchet. The sample is then
counted by gas proportional counting for both alpha and beta emitting
radioactivity.

4.1 CASE NARRATIVE

A case narrative should be included with each data package and should
be reviewed for information specific to the reported data such as
abnormalities encountered with-the samples, matrix problems, reanalyses, and
deviations from the referenced analytical method.

4.2 INSTRUMENT CALIBRATION

The objective of instrument calibration is to ensure that detectors
used for sample analysis were initially capable of producing quantitative
results and that the calibration was maintained throughout the time period
in which samples were analyzed.

4.2.1 Initial Calibration

Initial calibration data demonstrate that the instrument used for
sample analysis was capable of producing acceptable quantitative results
prior to sample analyses. The initial calibration data is submitted with
the data package or as a separate supplement.

Verify that the counting system used for sample analysis meets the
following criteria:

• Each counting system used for sample analysis was efficiency
calibrated within one year prior to sample analysis. If not
calibrated within one year, then the continuing calibration
r°qiiircin°nt`a listed below must be met. •

• Calibration standards are National Institute of Standards and
Technology ( NIST)-traceable and certificates are provided.

• Self-absorption curves_were prepared_for_each_counting system from
a series of planchets with weights ranging from 0 to approximately
150 mg, and the counting error for net counts is less than 5% for
each planchet. For example, standards containing americium-241 or
plutonium-239 as alpha emitting radionuclides and cesium-137 or
strontium-90 as beta emitting radionuclides may be used for the
calibration standards.
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_-€#ficiency-of-gach-detector-at-0%, solids must be at least 20: or

greater for either gross alpha or gross beta.

Verify the laboratory has provided the necessary raw data, as
do« rinod ho_lnv_ or that the data are available in the most recent

calibration supplement provided by WHC.

• Detector identification, self absorption curves, and raw data

including calibration date, planchet weights, raw and background

counts for each counting system used for sample analysis.

• MIST traceability certificates for all calibration standards
including a dilution log documenting the preparation including date

of preparation, radionuclide, lot numbers, and dpm values.

After evaluation is complete, qualify all associated sample results as
I _. - -iQ^ Vw^:

• If initial detector efficiency at 0: solids is <20%, then reject
---^----------- --_-. - - - resu l tssssociated s am p le l^a (R for detects, UR for non-detects ) .

• If the detector specific raw calibration data is unavailable and
cannot be provided by the laboratory, reject all associated sample
results (R for detects, UR for non-detects).

4.2.2 Continuing Calibration

Verify that the continuing instrument calibration meets the following

criteria:

• Acceetable continuing calibration checks have been performed at
least once per analytical run, sample batch, or daily, whichever is
more frequent.

• Check standards are NIST-traceable and certificates are provided.

Evaluate continuing calibration results by verifying the laboratory

----- -!)as-provided-the fnllnWi.. nn infnrmation:---- - --- ^ ._.._...a ..._..-----

• Results of continuing calibration checks including detector
tdentification, dates, source and background counts, count
duration, and control limits.

• MIST traceabifiity-certificates-'rnciuding-a-dil-utiverl-og-dorumenting
the preparation including date of preparation, radionuclide, lot

^d A...-------- - .^..^.,.--- uumuc^a, auu uNm

After evaluation is complete, qualify all associated sample results as
follows:

• If any calibration check (before or after sample analysis) is out
of the control limits, qualify the associated sample results as
unusable (R for detects, UR for non-detects).
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4.2.3 Background Counts

Background counts are random counts that are detected by the
---= --- instrument from other sources besides the samples being analyzed and are

used to calculate the sample activity value.

Verify that the instrument background counts meets the following
criteria:

• Performed within one week prior to sample analysis.

• Performed on each detector used for sample analysis.

--+ Within the laboratory control limits.

Evaluate the background data and qualify associated sample results as
follows:

• If background counts were not performed within one week prior to
- - the associated sample analysis, qualify all associated sample

results as unu sCat,la (R for detects. UR for non-detects) .

• If background counts were not performed on the detector used for
--------- -- - th. sampl°c ariaiysis, qualify all associated 54mole results as

unusable(R for detects, UR fornon-detects).

= if the background counts are not within the laboratory control
limits, however, the sample results are significantly greater (>
44:)-than-the-background counts, qualify the-associated-samp}e
resuits as estimated (J for detects, UJ for non-detects).

• If the background counts are not within the laboratory control
and the sample results are low enough that the change in

background will significantly affect the result (by > 104.), qualify
-----the associated sample results as unusable (R for detects, UR for

non-detects).

4.3 BLANKS

Blank sample results are reviewed to assess the extent of
contamination introduced through sampling, sample preparation and analysis.
Summarize aii blank results in the validation narrative.
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4.3.1 Laboratory Blanks

_ Verify that the laboratory blank analysis meets the following
criteria:

• Performed at a 5!c frequency ( 1 in 20 samples) all of the same
matrix or at least once per sample delivery group (SDG).

• Prepared at the same time and analyzed with the samples using the
same procedure.

• Results are less than or equal to the MDA and RDL.

Evaluate the laboratory blank data by verifying the following:

• The laboratory has provided the raw data including detector
jden±if;crtion; count duratfion: qr65S-and I''fackryroiind counta'.

• Results and MDA values were accurately reported.

After evaluation is complete, qualify all associated sample results as
fnllnWC'

• If a laboratory blank was not performed with the associated
samples, qualify all associated sample results as estimated (J for
detects, UJ for non-detects).

•If tl
- , --- - - .

• ^p031 -le re5151 t4 are prei2 ..,^ i^ in
f •^ the l aboratory `tl I ank5, qual i fy

all associated positive sample results that are less than five
times the highest blank concentration as estimated (J). For
negative sample results, elevate the result to the MOA and qualify
as undetected (U).

• If the sample result is >MOA and >5 times the associated highest
blank result, no qualification is necessary.

4.3.2 Field Blanks

Review the field sampling documentation to identify the field blank
samples (usually referred to as equipment blanks) and sample types. Verify

-that-thg-fi-el-d--blankswere--handled in the laboratory as actual samples. No
qualification is to be done based on field blank results, however the
results should be discussed in the validation narrative to alert data users
to uncertainties in the data set during decision making.

4.4 ACCURACY

The degree of accuracy is defined by the laboratory performance and
compliance with project specific and analytical requirements as determined

------------ b'thE l-a`uof'atQr'-{Qntr+70-3aC'^7ee hlanlr enilrac nr 'Y t r•--. -•-•••- - .•^--: -- performance audit
samples.
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4.4.1 Laboratory Control or Blank Spike Samples

Verify that the laboratory control sample (LCS) or blank spike sample
(BSS) meets the following criteria and that the laboratory provided the
following information:

• Performed at a 5% frequency (1 in 20 samples) all of the same
----matrfX-or-at least once per SD"u.

• Prepared at the same time and analyzed in the same batch, using the
same procedure, as the associated samples.

• LCS or BSS activity is between 5 and 30 times the associated RDL
.._alu.._ev- - .

• The actual LCS concentration or the spike concentration and the
amount of spike added for the 85S were provided by the laboratory.

• Results are within the limits of 70% to 130% recovery

-----------^--^--------- -After--evaluation;-qualify associated salTiple r-esults as follows:

LCS or BSS %R Sample Activity Qualification

70% - 130% a MOA None Required
< MDA None Required

Z 30'c and < 70s z MDA J
< MDA UJ

> 130'. a MOA J
< MOA None Required

< 30: a MDA R
< MDA UR

.. ... ..... .......7f-nel-ther.an-.USnor.B$C-sample-was-pe!'-fOrmed^-with..the a<enriareA

analytical batch, qualify the associated sample results as estimatedy(J^for
-^------^----- - UCLCI.L], UJ IVr Ilorl-YeLCLL^%.

- - 4.4r2--Ferformascs Audit Sam r̂les...

Performance audit samples are generated by WHC, introduced to the
laboratory-as a-normal ,'#e>d-sample, and used to determine the accuracy of
the laboratory analytical procedure.

Contact the WHC project coordinator for the identity, source and
control limits for any performance audit sample submitted with the sample
group. Note the results of any performance audit sample in the final data
validation report.
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4.5 PRECISION

The review of field and laboratory precision provides information on

the laboratory reproducibility and whether sampling activities are adequate

to acquire consistent samples. Field blanks should not be used for

laboratory duplicates.

4.5.1 Laboratory Duplicates

--- VVer-ify-that the -dupli-cate -samples -meet the-following-criteria and-that

the laboratory provided the following information:

• The laboratory has conducted a duplicate analysis sample at a
frequency of 10% (two in twenty samples) for each matrix in each

_-_- anaiyt^(caluati.ii or at i°'st nne• p&n Cnf:

• The duplicate analysis was prepared and analyzed in the same batch,
using the same procedure as the associated samples.

• The relative percent difference (RPD) must be less than or equal to
20% for water samples (s 35% for soils) if the sample concentration
is greater than five times the RDL.

• For sample results less than five times the RDL, the range between
the primary and duplicate sample results must be less than or equal
to the ROL for water samples (<2x RDL for soils).

Check all calculations, and after evaluation is complete, qualify
associated sample results as follows:

original Sample Result RPD or Range Qualification

No duplicate analyzed Not applicable J for detects, UJ for
non-detects

> Sx ROL > 20: for waters J for detects, UJ for
> 3$z for soils non-detects

< 5x ROL > RDL for waters J for detects, UJ for
>2x ROL for soils non-detects

4.5.2 Field Duplicate Sample

The preparation of field duplicate samples are specified for some
sampling events. If a field duplicate sample is sent to the laboratory, the
results can aid in the overall evaluation of the data set. The validator
shall cor,tact the project coordinator for the identification of the field
duplicate submitted to the laboratory if the information has not already
been provided.

Calculate the difference between the two results according to the
calculations in Appendix 0. The RPD limits for the field duplicates (where
both results are z Sx ROL) are 20: for water samples and 35% for soils.
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When one or both the results are < 5x RDL, the limit should be expressed as
the difference between result and MDA value or the difference between the

= MOA values, in which the acceptable limits are the range of ± RDL for water
samples and t 2x RDL for soils. Data qualification is not required for
field duplic ^e O°D however, the results of field duplicates should be
discussed in the validation narrative to alert data users to uncertainties
i n the data set during decision making.

4.5.3 Field Split Sample

A field split sample is primarily used to assess precision. A field
split sample is a representative sample from a sampling event sent to a
third-party ( reference) laboratory. The validator shall contact the project
-caordinator for the identification of the field duplicate submitted to the
laboratory if the information has not already been provided.

The reference laboratory data is used to help formally evaluate the
project data quality objectives at the end of the data validation process
and is not specifically used to qualify an individual data package.
Evaluate the field split sample results by comparing the corresponding
sample results to the reference laboratory sample results. Note the results
of the split sample duplicate analysis in the validation narrative, and
summarize the results in the final data validation report.

4.6 HOLDING TIMES

Verifytha*._all _samples were preserved properly (water samples should
be preserved with nitric acid, HNO,, preferably in the field or otherwise
immediately upon receipt at the laboratory) and analyzed within 180 days.
If holding times are exceeded qualify sample results as follows:

• If water samples were not preserved and samples were not analyzed
withinib0 days, re.iect allassociated results ^R_far_detertc; UR
for non-detects).

• If holding times are > 180 days but s 360 days qualify all results
as estimated (J for detects, UJ for non-detects).

• If holding times are >360 days reject all associated results (R for
--detects.UR-for non-dPtartc),

4.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

Verify that the laboratory has reported the following information for
each sample:

• WHC sample identification,

• laboratory sample identification,

• detector identification and efficiency,
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• gross alpha and beta sample and background counts,

• count duration, - - -

• planchet weights,

• sample volumes,

• alpha and beta crosstalk factors (if applicable),

• calculated sample activities, uncertainties and MDA values,

• required detection limits.

Check calculations according to the specified data validation level
and correct sample results as necessary. Note in the validation report if
M}A-values do not meet the RoL values. If sample results and MDA values
cannot be verified, qualify the results as estimated (J for detects, UJ for
non-detects).

,. ",.
48 OVERALL ASSESSMENT- t»Mtn ANDAnu ,..u,rr'rw. n^

Complete the data validation checklist (Appendix A) and summarize the
qualified results as specified in Section 13.0. Reporting Requirements.
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5.0 STRONTIUM-90 DATA VALIDATION REQUIREMENTS

This section presents specific data validation requirements for
strontium-90 and other beta-emitting radionuclide analyses such as
« hnztiam-94: The analysis is perfcnned by the addition of a chemical
carrier followed by separation and purification of the carrier along with
the target radiochemical analyte. The chemical preparation is mounted on a
planchet and counted by gas proportional counting.

5.1 CASE NARRATIVE

A case narrative will be included with each data package and should be
reviewed for information specific to the associated data such as

--abnormalities encountered with the samples, matrix problems, reanalyses, and
deviations from the referenced analytical method.

5.2 INSTRUMENT CALIBRATION

The-objective of instrument calibration is to ensure that detectors
used for sample analysis were initially capable of producing quantitative
results and that the calibration was maintained throughout the time period
in which samples were analyzed.

5.2.1 Initial Calibration

Initial calibration data demonstrate that the instrument used for
sample-ana}ysis-was-£apable-of-producing-acceptable quantitative results
prior to sample analyses. The initial calibration data is submitted with
the data package or as a separate supplement.

- V@rify that-the counting system used--for sampl-e-analysis meets the
following criteria:

• Each counting system used for sample analysis was efficiency
calibrated within one year prior to sample analysis. If not
calibrated withir.-o.^.e year, then the continuing calibration
requirements listed below must be met.

• Calibrataon-standards are NIST-traceable and certificates are--- -
provided.

• Self-absorption curves were prepared for each detector used with
planchet weights ranging from 0 to approximately 150 mg and the
counting error for net counts is less than 5% for each planchet.
The calibration reference standard should be prepared from a
traceable solution of yttrium-90, strontium-90, strontium-89,
technetium-99 or cesium-137.
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• Efficiency of each detector at 0% solids is at least 20: or greater
and the method of determining empirical efficiencies for non-
calibrated isotopes is described.

Verify the laboratory has provided the foiiowing raw data-or that the
data are available in the most recent calibration supplement:

• Detector identification, self absorption curves, and raw data
including calibration date, planchet weights, raw and background
counts for each counting system used for sample analysis.

• NIST traceability certificates for all calibration stan ar s
-includdng a dilution log documenting the preparation inc uding date
of preparation, radionuclide, lot numbers, and dpm values.

After evaluation is complete, qualify all associated sample results as
follows:

• If initial detector efficiency at 0% solids is <20%, then reject
all associated sample results (R for detects, UR for non-detects).

• If the detector specific calibration raw data is unavailable and
cannot be provided by the laboratory, reject all associated sample
results (R for detects, UR for non-detects).

5.2.2 Continuing Calibration

Verify that the continuing instrument calibration met the following
criteria:

• Acceptable continuing calibration checks have been performed at
least once per anaiyticai-run, sample batch; or daiiy, whichever is
more frequent.

• Check standards are NIST-traceable and certificates are provided.

Evaluate continuina calibration results by verifying the laboratory
has provided the following information:

•- -Results of continuing calibration checks including detector-- -
identification, dates, source and background counts, count duration
and control limits.

• NIST traceability certificates including a dilution log documenting
the preparation including date of preparation, radionuclide, lot
numbers, and dpm values.

After evaluation is complete, qualify all associated sample results as
follows:

• If any calibration check (before or after sample analysis) is out
of the control limits qualify the associated sample results as
unusable (R for detects, UR for non-detects).
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5.2.3 Background Counts

Background counts are random counts tha_t_are detected by the
instrument from other sources besides the samples being analyzed and are
used to calculate the sample activity value.

Verify that the instrument background counts met the following
_-`-cr-ia--^nc:

• Performed within one week prior to sample analysis.

• Performed on each detector used for sample analysis.

- -+Within the -taboratory-control -limitt

Evaluate the background data and qualify associated sample results as
follows:

• If background counts were not performed within one week prior to
the associated sample analysis, qualify all associated sample

--. -- -._ -._ n p fo r
.. detects , for ...... .1..a„^+.1

rSGsultsas-unui
^
aable-(R - UC.LCI.I, NM1 IV.

• If background counts were not performed on the detector used for
the sample analysis, qualify all associated sample results as

- unusable (R for detects, UR for non-detects).

• If the background counts are not within the laboratory control
limits, however, the sample results are significantly greater (>
404) than the background counts, qualify the associated sample
results as estimated (J for detects, UJ for non-detects).

• If the background counts are not within the laboratory control
limits, and the sample results are low enough that the change in
bac4nrnunri^rill significantly affect the result (by > 10%), qualifybackground ..

--------------- -----the-associated--Sample-resul:s-as-'.:nusab-l-e-(R for Au+nc+e^ Ilp for
non-detects).

5.3 BLANKS

- The biank-data resufits-are-reviewed to assess the extent of
_-contamination_tntroduced through sampling, sample preparation, and analysis.
Su:raarize all -blank--results -in the validation-narrative.
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5.3.1 Laboratory Blanks

- Verify that the laboratory blank analysis met the following criteria:

• Performed at a 5', frequency (1 in 20 samples) all of the same

matrix or at least once per SOG.

-•-Prepared-at-the same time-arrd-ana}yzed with the samples using the

same procedure.

• Results are less than or equal to the MDA and ROL.

Evaluate the laboratory blank data by verifying the laboratory has
provided the following information: -

• Raw data including detector identification, count duration, and
were

-J
gro55 and background counts W@Pe pruviueu by the l aboratory.

• Results and MOA values were accurately reported.

After evaluation is complete, qualify all associated sample results as
follows:

• If a laboratory blank was not performed with the associated
samples, qualify all associated sample results as estimated (J for
detects, UJ for non-detects).

•--}f-p^_sitive-resul.ts are present in the laboratoryblanks. qualify
all associated positive sample results that are less than five

--ti-mes -the-highest-blank concentrationestimated_(J). For negative
sample results elevate the result to the MOA and qualify as
undetected (U).

• If the sample result is >MOA and >5 times the associated highest
blank result, no qualification is necessary.

5.3.2 Field Blanks

Review the field sampling documentation to identify the field blank
samples (usually identified as equipment blanks) and sample types. Verify
that the field blanks were handled in the laboratory as actual samples. No
qualification.is to be done based on field blank results, however the
results should be discussed in the validation narrative to alert data users
to uncertainties in the data set during decision making.

$.G ACCDRALCi

ihe-degree-of accuracy-is_defined by the laboratoryperfornance and
•^compliance-with project--speci#ic and-3nalyt}cal- requi-rements as dete;*ai^^^

by the matrix spike, laboratory control or blank spike, and performance
audit sample recovery values.
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5.4.1 Laboratory Control or Blank Spike Samples

Verify that laboratory control (LCS) or blank spike ( BSS) samples met

the following criteria:

• Performed at a 5% frequency (1 in 20 samples) all of the same

----- a t , ix.

• Prepared at the same time and analyzed in the same batch, using the

same procedure, as the associated samples.

•_ LCS or 85S activity is between 5 and 30 times the associated ROL
value and results are within the limits of 70% to 130^.

Qualify associated sample results as follows:

LCS or 85S 4R Sample Activity Qualification

70% -130% Z MDA None Required
< MDA None Required

z 30% and < 70% 2 MDA J
< MOA UJ

> 130% z MDA J
< MDA None Required

< 30•, Z MDA R.
< MOA UR

If neither an LCS nor 8SS sample was performed with the associated
analytical batch, qualify the associated'sample results as estimated (J for
detects, UJ for non-detects).

5.4.2 Chemical Recovery Factors

The evaluation of chemical recovery factors provides an assessment of
chemical separation process affected by the laboratory procedure, sample
matrix, or interference. The chemical recovery factor is used to calculate
the sample activity, uncertainty, and the MDA.

Verify the following regarding chemical recoveries:

• Chemical carrier was added to every sample analyzed including
blanks and all quality control samples (duplicates, blanks, matrix
spike samples, LCS, BSS, etc.).

• The amount and concentration of the chemical carrier added to each
sample and recovered from each sample was reported along with a
dilution log documenting the traceability.

• Thechemicat recoverv-factor-is wrthin-t e limit-of 30%-to 1
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Qualify results as follows:

ent ChemicalPerc__
Recovery Qualification

30% to 1054 None, acceptable for use

.,,% to In,", 42-, IL, Estlmated (J for detects, UJ for non-detects)

> 10 54 -
I

- E 3t^ '\^}- ^̂ Q1` uccca.^a^•^^+s„niate^ - no ŷ . â. lification required
for non-detectsl

< 10% Unusable ( R for detects, UR for non-detects)

5.4.3 Matrix Spike Samples

The matrix spike sample analysis optionally provides information about

the effect of each sample matrix on the preparation and measurement

methodology. If laboratory control or blank spike samples are not analyzed,

the requirements for matrix spikes must be met.

--- ------ ----- ---Verify -thaL` matrix-sfiq-e-analyses were conduCted are fnllnWC.

• Performed--at a 5': fr°cqu°cnr.y (I in 20 samples) all of the same

matrix or at least once per SOG if a carrier was not used in the

analysi s,.

-Prepared-at the same time and anaiyzed--ir. the same batch, using the
same prrocedure, as the associated samples.

• Percent recovery is within the-limits of 60% to 140% unless sample
-rgnzgntration exceeds the spike concentration by a factor of 4 or
more.

Qualify associated sample results as follows:

MS %R Sample Activity Qualification

60% - 140% z MOA None Required
< MOA None Required

> 10% and < 60% z MDA J
< MDA UJ

> 140'c z MDA J
< MDA None Required

I < 10't
I

2 MDA R
< MDA UR

If a matrix spike sample was not performed, with the associated
- analytical batch, but was required, qualify associated sample results as

estimated (J for detects, UJ for non-detects).
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5.4.4 Performance Audit Samples

Performance audit samples are generated by WHC, introduced to the
laboratory as a normal field sample, and used-to determine the accuracy of
the laboratory analytical procedure.

Contact the WHC project coordinator for the identity, source and
--tontrol limits for any performance audit sample submitted with the sample

group. Note the results of any performance audit sample in the final data
validation report.

5.5 PRECISION

Review of field and laboratory precision provides information on the
laboratory reproducibility and whether sampling activities are adequate to
Acquire-consistent samples. Field blanks should not be used for laboratory
duplicates.

5.5.1 Laboratory Duplicates

Verify that the duplicate samples met the following criteria and that
the laboratory provided the following information:

• The laboratory has conducted a duplicate analysis sample at a
frequency of 10%(two in twenty samples) for each matrix in each
analytical batch or at least once per SOG.

• The duplicate analysis was prepared and analyzed in the same batch,
using the same procedure as the associated samples.

= The relative percent difference (RPD) must be less than or equal to
20% for water samples (s 35: for sails) if the sample concentration
is greater than five times the RDL.

• For sample results less than five times the RDL, the range between
the primary and duplicate sample results must be less than the ROL
for water samples (<2x RDL for soils).

After evaluation is complete, qualify associated sample results as
foilows:

Original Sample Result RPO or range Qualification

No duplicate analyzed Not applicable J for detects, UJ for
non-detects

>5x RDL >20% for waters -- .1 for detects Ua for
>35% for soils

,
non-detects

<5x RDL >RDL for waters J for detects, UJ for
>2x ROL for soils non-detects
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5.5.2 Field Duplicate Sample

The preparation of field duplicate samples are specified for some
sa,;,pling events. If a field duplicate sample-is sent to the laboratory, the
results can aid in the overall evaluation of the data set. The validator
shall contact the project coordinator for the identification of the field
duplicate submitted to the laboratory if the information has not already
been provided.

Calculate the difference between the two results according to the
calculations in Appendix D. The RPD limits for the field duplicates (where
both results are > 5x RDL) are 20% for water samples and 354 for soils.
When one or both the results are < 5x ROL, the limit should be expressed as
the difference between result and MDA value or the difference between the
MDA values, in which the acceptable limits are the range of ± ROL for water
samples and t 2x RDL for soils. Data qualification is not required for
field duplicate RPD however, the results of field duplicates should be
discussed in the validation narrative to alert data users to uncertainties
in, the-data set during dect,ion making.

5.5.3 Field Split Sample

A field split sample Is primarily used to assess precision. A field
split sample is a representative sample from a sampling event sent to a
third-party (reference) laboratory. The validator shall contact the project
coordinator for the identification of the field duplicate submitted to the
labol-t+o rc if the infnnnatinn has not alroady been provided.

The reference laboratory data is used to help fonnally evaluate the
--Froject-data-qaality objectives at the end-of-the-dai:a vali-dation process

and is not specifically used to qualify an individual data package.
Evaluate the field split sample results by comparing the corresponding
sample results to the reference laboratory sample results. Note the results
tif tise-Spli_t-Sample dUplic$`e aaalysiS ifl ttie-validati",i_ldrritiYe, and
summarize the results in the final data validation report.

5.6 HOLDING TIMES

.erify that all samples were preserved properly (water samples should
be preserved with nitric acid, HNO3, preferably in the field or otherwise
immediately upon receipt at the laboratory) and analyzed within 180 days.
If holding times are exceeded, qualify sample results as follows:

• If water samples were not preserved and samples were not analyzed
within 180 days, reject all associated results ( R for detects, UR
for non-detects).

• If holding times are > 180 days but 5 360 days (for preserved water
samples), qualify all results as estimated (J for detects, UJ for
non-detects).

• If holding times are >360 days reject all associated results (R for
detects, UR for non-detects).
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5.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

--= Verify that the laboratory has reported the following information for
each sample: - -

• WHC samnle identification.

• laboratory sample identification,

• detector identifications and efficiencies,

• start date and time of each analysis step (i.e. ingrowth,
separation and counting),

• sample and background counts,

^ ^..--•'--• cciunG uuralI Vn,

• planchet weights,.

• sample volumes,

• chemical recovery factors including amounts added to each sample,
duplicate, blank, LCS and matrix spike and amounts recovered,

• ingrowth and decay factors for all analyses,

• calculated sample activities, uncertainties and MOA values,

• required detection limits.

Check calculations according to the specified data validation level
and correct sample results as necessary. Note in the validation report if
MDA values do not meet the RDL values. If sample results and MDA values
cannot-be verified qualify-the-results-as estima#ed (J-for detects, U,; for
non-detects).

5.8 OVERALL ASSESSMENT AND SUMMARY

Complete the data validation checklist (Appendix A) and summarize the
qualified results as specified in Section 13.0, Reporting Requirements.
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6.0 ALPHA SPECTROMETRY DATA VALIDATION REQUIREMENTS

This section presents specific data varidation requirements for
plutonium, uranium and other radioisotopes analyzed by alpha spectrometry.
Samples are analyzed by the addition of a suitable tracer followed by
chemical precipitation, purification, and electrodeposition on a planchet or
mounting of the purified precipitate on a planchet. The sample is then

- count-ed-in ari-alph$ spectrometer and the target radioisotopes are determined
by the comparison to the recovered tracer.

6,1 CASE YAGReTTVF

A case narrative will be included with each data package and should be
reviewed for information specific to the associated data such as
abnormalities encountered with the samples, matrix problems, reanalyses, and

---- deviations-from the-referenced--analytical method.

6.2 INSTRUMENT CALIBRATION

The objective of instrument calibration is to ensure that detectors
--usgd -for --sample --analysis -were -initially capable of-producing-quantitative
_ results and that the calibration was maintained throughout the time period
in which samples were analyzed.

6.2.1 Initial Calibration

Initial calibration data demonstrate that the instrument used for
sample analysis was capable of producing acceptable quantitative results

--------------- RriOI`-to5dmpie-dnaiy5es:--Theinfitia1-E31ibFatTon-dflta-'ts-sttbmltted with
the data package or as a separate supplement. However, for alpha
spectrometry anal,vsis, requirements for initial calibration are not
mandatory if the laboratory meets the continuing calibration and LCS
performance criteria.

Verify that the initial instrument calibration, if required according
- ---- --------tothe-specifications-above,-meetsthe fnllnwina rrir.aria,

• Each detector used was calibrated within one year prior to the
sample analysis.

• Efficiency values are provided for each detector and were measured
within one year of the sample analysis.

• Calibration standards are NIST-traceable and certificates are
provi ded.

------- * =Detectors-were-cal-ibrated-in-the-energy-range of -approximately 4 to
6 MeV with a maximum range of 2 to 8 MeV, and the standards were
counted in order to accumulate a minimum of 2000 counts for each
+arnn+ rari;ni<n+nnn

6-1



q5 1 563Li.^I"Na
WHC-SO-EN-SPP-001, Rev. 1

Evaluate the initial calibration data by verifying the. laboratory has
provided the following raw data or that the data are available in the most
recent calibration supplement:

• Energy calibration curves and all associated raw data including
detector identification, calibration date, count duration, peak
counts, and efficiency values.

• NTST twabGYYl^s^l.+lttycertiflcates-fora}l-Palihrahin^ s"^-- - lI standa rds

including a dilution log documenting the preparation dates, lot
numbers, OPM activities, expiration dates, and amount of standards
used.

4fter-evaluation is ccmuletet-qualifyal}=assoc#ated sample resu}ts as
----- follows:

• If the detector was not calibrated across the range of interest,
then reject all associated sample results ( R for detects, UR for
non-detects).

• If the detector specific calibration raw data, including the
efficiency values, is unavai}able and cannot be provided by the
laboratory, reject all associated sample results ( R for detects, UR
for non-detects).

0.2.2 Continuing Calibration

Verify that the continuing instrument calibration met the following
criteria or that the information has been provided in the most recent
calibration-suoolement: -

• Energy ealibration and detector efficiencies were checked at least
weekly prior to sample analysis and for each detector used for
sample analy,l5.

• Detector efficiencies determined from the weekly checks are within
the laboratory control limits.

-- - = Tracer preparation, activity, dilution log, and traceability is
submitted with each data package.

• The activity, NIST certi-ficates and dilution log, -is -submitte'v for
each c,ieck standard used for weekly checks.

AfteL-evaluation is ^nmlete ^Il^lif.. ,11 associatedis __...p ,.,,..., , 0 1 a„^^ sample results as
follows:

• If a particular detector efficiency check is outside the laboratory
control limits or less than 20%, qualify associated sample results
as-unusable (R for dctects, UR for non-detects).

• If calibration checks have not been performed weekly, qualify
associated sample results as estimated (,7 for detects, UJ for non-
-detects).
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• If the calibration check information is unavailable and cannot be
provided by-the.laboratory-qualify-a1l asociated sample results as
unusable (R for detects. UR for non-detects).

6.2.3 Background Counts

Background counts are random counts that are detected by the
instrument from other sources besides the samples being analyzed and are
used to determine the net sample counts in order to calculate the sample
specific activity.

Verify that the instrument background counts met the following
criteria:

• Performed at least monthly on each detector used for sample
analysis for each region of interest (ROI) monitored for the
particular analysis.

• Within the laboratory control limits.

Evaluate the background data and qualify associated sample results as
follows:

--If-backy^round counts were not performed monthly and prior to sample
analysis, qualify all associated sample results as estimated (J for
detects, UJ for non-detects).

• If background counts were not performed on the detector used for
the-sample analysis, qualify all-associated sample resuits as
unusable (R for detects, UR for non-detects),

•--If-the background counts are not within the laboratory control
iimits; however, the sample results are significantly greater (>
40%) than the background counts, qualify the associated sample
results as estimated (J for detects, UJ for non-detects).

• If the background counts are not within the laboratory control
limits, and the sample results are low enough that the change in
background will significantly affect the result (by >10%), qualify
the associated sample results as unusable (R for detects, UR for
non-detects).

6.3 BLANKs

Blank sample results are reviewed to assess the extent of
-contaminat+.on introduced through sampling, sample preparation, and analysis.
Summarize all blank results in the validation narrative.

6.3.1 Laboratory Blanks

Verify-that-_the..l-aboratory-blank-anal;sis mat the following criteria:
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• Performed at a S'. frequency (1 in 20 sampiesJ all-of the same
matrix or at least once per SDG.

• Prepared at the same time and analyzed with the samples using the
same procedure, aliquot size, and counting time.

• Results are less than or equal to the MDA and RDL.

Evaluate the laboratory blank data by verifying the following:

^ Raw data including detector identification, count duration, gross
and background counts were provided by the laboratory.

• Results and MDA values were accurately reported.

After evaluation is complete, qualify all associated sample results as
follows:

-- --- --------- --^- I, = a=, `i znz-' was not ^_ . _ n_ with.nwrfnrme ated#7 ab^,ratery bl ank - Wi . the- -hc----•cnri

samples, qualify all associated sample results as estimated (J for
detects, UJ for non-detects).

• If positive results are present in the laboratory blank, qualify
-positive samp}e results w#iCh are less than the MDA as undctcctcd

M •

• If positive results are present in the laboratory blanks, qualify
all associated positive sample results that are greater than the

------ ---- -------MDA and-less than five times the highest blank concentration as
estimated (J). For negative sample results, elevate the result to
the MDA and qualify as undetected (U).

• If the sample result is >MDA and >5 times the associated highest
blank result, no qualification is necessary.

6.3.2 Field Blanks

Review the field sampling documentation to identify the field blank
samples (usually identified as equipment blanks) and sample types. Verify

- that-the_field blanks-were -handled-in-the laboratory as actual samples. No
qualification is to be done based on field blank results, however the

_-re;ults-_should-bi-diseussed-tn the valid"tiun narrative to alert data users
-- -------------to- uncertainttes -i-n -the-data- set_duriag_decision making.

6.4 ACCURACY

The degree of accuracy is defined by the laboratory performance and
.. ,.6

----£ui^cjys-ieis^.e-sittic-p'trr.jei.-tSp2G1- lE--afl -SnB-yti-ca-reQittr?.^TicntS as uaLcjmined
by the evaluation of tracer recovery, laboratory control samples or blank
spike samples and performance audit samples.
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6.4.1 Laboratory Control or Blank Spike Samples

= Verify_that LCS or_BSS samples met thefollowing criteria and that the
laboratory provided the following information_- .

__*__Performed at a_51sfrequency(1-in_20--samples) all of the same
matrix or at least once per SOG.

Pi-°cpar-cd-at-the-sametlme-and-ana-lyzed_l!L the same hatch_ ucina the
same procedure, as the associated samples.

--- '- LCS-or-aSS activity i s bPtwPPn 5 and in timP^ the associated RDL
vatun -

between

Provided the actual LCS concentration or the spike concentration
and the amount of spike added for the BSS.

• Results are within the limits of 70% to 130% recovery.

After evaluation, qualify associated sample results as follows:

LCS or BSS %R Sample Activity Qualification

70'. - 130% z MOA None Required
< MDA None Required

a 30% and < 70'. z MDA J
< MDA UJ

> 130% z MDA J
< MOA None Required

< 30%

I

z MDA R
< MDA UR

If neither an LCS nor BSS sample was performed with the associated
analytical batch, qualify the associated sample results as estimated (J for
detects, UJ for non-detects).

6.4.2 Tracer Recovery

iFacer-recovery provides an evaluation as to-the effectiveness of the
sample preparation process used to isolate the radioisotope of interest.
The tracer recovery factor is used to calculate the sample activity,
uncertainty and MDA.

Review the calculation sheets and raw data and verify the laboratory
has provided the following information and met the following criteria:

• Each sample was spiked with an appropriate tracer as applicable for
the analytical method.

• Tracer activity and NIST-traceability and a dilution log was
provided.
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• Raw data was provided showing the amount of tracer added to each
sample and the gross counts per minute of the tracer.

• Tracer recovery is within the limitsof 20% to 105%.

After evaluation qualify associated sample results according to the
following table:

Tracer Recovery Qualification

20% to 105% None, acceptable for use

5s to 19% Estimated, (J for detects, UJ for non-
detects)

105% to 115% Detects as estimated, (J), no qualification
required for non-detects)

<20% Unusable, (R for detects, UR for non-
detects)

> 115% Detects as unusable, (R), no qualification
required for non-detects

6.4.3 Matrix Spike Samples

The matrix spike sample analysis optionally provides information about
the effeti of edcfi sample matrTx-on-the-preparation and measurement
methodology. If laboratory control or blank spike samples are not analyzed,
the requirements for matrix spikes must be met.

Verify that matrix spike analyses were conducted as follows:

• Performed at a 5% frequency Cl in 20 samples) all of the same
matrix or at least once per SDG if a tracer was not used in the
sample analysis.

• Prepared at the same time and analyzed in the same batch, using the
same-procedu;e.-as the a,sociated samples.

• Percent recovery is within the limits of 60% to 140% unless sample
concentration exceeds the spike concentration by a factor of 4 or

Qualify associated sample results as follows:

MS %R Sample Activity Qualification

60% - 140% >_ MDA None Required
< MDA None Required

I
_ 10% and < 60% ? MDA J

I < MDA UJ
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MS %R Sample Activity Qualification

> 140% z MDA J
< MDA None Required

-Z i.0: z MDA R
< MDA UR

If a matrix spike sample was not performed with the associated

anaiyt#cat batch, but was required, qualify associated sample results as

estimated (J for detects, UJ for non-detects).

6.4.4 Performance Audit Samples

Performance audit samples are generated by WHC, introduced to the

Taboratory as-a normal field -sample and used to determine the accuracy of

the
72M....2+n.n. analvtiral nracedurP_

Contact the WHC project coordinator for the identity, source and

control limits for any performance audit sample submitted with the sample

group. Note the results of any performance audit sample in the final data

validation report.

6.5 P RE[ISIDN

The review of field and laboratory precision provides information on

the laboratory reproducibility and whether sampling activities are adequate

to acquire consistent samples. Field blanks should not be used for

laboratory duplicates.

6.5.1 Laboratory Duplicates

Verify that the duplicate samples met the following criteria and that

the laboratory provided the following information:

• The laboratory has conducted a duplicate analysis sample at a
fre4uency-of-I(r4 (two-in-twenty samples) for each matrix in each
analytical batch or at least once per SDG.

• The duplicate analysis was prepared and analyzed in the same batch,
using the same procedure, as the associated samples.

-The-relative-percent diffwranrn (R0111 must be less than 20% for
water samples (<35k for soils) if the sample concentration is
greater thanfive timesthe RDL .

• For sample results less than five times the RDL, the difference
between the primary and duplicate sample results must be less than
the RDL for water samples (<2x RDL for soils).
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After evaluation is complete, qualify associated sample results as
= follows:

"uri-inai Sample Result RPO or range Qualification

No duplicate analyzed not applicable J for detects, UJ for
non-detects

>5x ROL >20% for waters or J for detects, UJ for
>354 for soils____-- -non-detects -

<Sz RDL - - ^ >RDL for waters or J for detects, UJ for^
>2x RDL for soils non-detects

6.S5:2 Fieid Duplicate Sample

The-oreoaration of fiPld dupliCate samples are specified for some
sampling events. If a field duplicate sample is sent to the laboratory, the
results can aid in the overall evaluation of the data set. The validator
shall contact the project coordinator for the identification of the field
duplicate submitted to the laboratory if the information has not already
been provided.

Calculate the difference_beiween the two-results acccrdi^^g to the
caiculations in Appendix D. The RPD limits for the field duplicates (where
both results are a 5x ROL) are 20% for water samples and 35% for soils.
When one or both the results are < 5x ROL. the limit should be expressed as
the difPerence between result and MDA value or_thedifferencebetween-the

--- tit^
._. _

va?ues, i n wh i ch- t he acceptabl e
^ au^ rfimL,_c ,•_si_s are the range of_-t^^t ± ROL for water

samples and t 2x ROL for soils. Data qualification is not required for
field duplicate RPD however, the results of field duplicates should be
discussed in the validation narrative to alert data users to uncertainties
in the data set during decision making.

6.5.3 Field Split Sample

A field split sample is primarily used to assess precision. A field
split sample is a representative sample from a sampling event sent to a
third-party (reference) laboratory. The validator shall contact the project
coordinator for the identification of the field duplicate submitted to the
laboratory if the information has not already been provided.

The reference laboratory data is used to help formally evaluate the
project data quality objectives at the end of the data-va]idatien-process

- and-is-nat specifically used to qualify an individual data package.
Evaluate the field split sample results by comparing the corresponding
sample results to the reference laboratory sample results. Note the results
of the split sample duplicate anal-ysis_in the validation ^°,., ^ o^•.^^^°•i.e, and
summarize tbe iesu?is in the final data validation report.
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6.6 HOLDING TIMES

Verify that all samples were preserved properly (water samples should

be preserved with nitric acid, HNO,, preferably in the field or otherwise

immediately upon receipt at the laboratory) and analyzed within 180 days.

If holding times are exceeded qualify sample results as follows:

• If water samples were not preserved and samples were not analyzed
within 180 days, reject all associated results (R for detects, UR
for nen-detects).

• If holding times are >180 days but :!060 days qualify all results as
estimated (J for detects, UJ for non-detects).

• If holding times are >360 days reject all associated results (R for
detects, UR for non-detects).

6.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

Verify that the laboratory has reported the following information for
each sample:

- k'HC sample identification,

• laboratory sample identification,

• detector identification and efficiency,

• gross sample counts, regions of interest (R0I), and channel by
channel counts,

• gross tracer counts, ROI, and channel by channel counts,

• background counts (monthly),

• count duration,

* sample--Spectra-§l7o_vFi-ng--peak integration parameters and full width
at half maximum ktwFin) values,

•pl_aIIrhPT WPigntS (51' in the case of precipitated mounts rather than
electroplated mounts),

• sample volumes.

• calculated sample activities, uncertainties and MOA values,

• required detection limits.

Check calculations according to the specified data validation level
and socrect-sample resul.s as n«e«a*y. Note in the validation report if
MDA values do not meet the RDL values. Qualify results as follows:
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_ • If sample results and MDA values cannot be verified qualify the
results as estimated (J for detects, UJ for non-detects).

-- If oeaR integration results indicate FWHM values of >100 for either
the target radioisotopes or tracer, reject all associated results
(R for detects, UR for non-detects) since this indicates inadequate
resolution.

a:g -OYERAL-L-ASSESSM€NT-AND-a1MMnPV

Complete the data validation checklist (Appendix A) and summarize the
,------- ---qualified^results-as-soecified in Section 13.0, Reporting Reauirements.
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7.0 GAMMA SPECTROSCOPY DATA VALIDATION REQUIREMENTS

This section presents specific data validation requirements for
radionuclides analyze_d_by_gamma spectroscopy. Samples are normally analyzed
by direct count on a lithium-drifted germanium diode detector since higher
resolution and greater sensitivity can be obtained for counting gamma
emitting radionuclides. Samples are mounted in a particular geometry such
as a Marinelli beaker or low-density polyetythlene bottle, placed in the
detector well and counted for a time duration adequate to achieve an
acceptable MDA. Since the results are sensitive to the particular sample
geometry;-caiibration of-theinstrument-must he conducted for each geometry
used.

7.1 CASE NARRATIVE

A case narrative should be included with each data package and should
be reviewed for information specific to the associated data such as
abnormalities encountered with the samples, matrix problems, reanalyses, and
deviations from the referenced analytical method.

7.2 INSTRUMENT CALIBRATION

The objective of instrument calibration is to ensure that detectors
used for sample analysis were initially capable of producing quantitative
results and that the calibration-was maintained throughoutthe timeperiod
in which samples were analyzed.

7.2,t 2nitial Calibration

Initial calibration data demonstrate that the instrument used for
sample analysis was capable of producing acceptable quantitative results
prior to sample analyses. The initial calibration data may be submitted
with the data oackaae or as a separate supplement.

Verify that the initial instrument calibration meets the following
criteria:

• Each detector and geometry used for sample analysis was initially
calibrated within one year prior to sample analysis.

• Each detector was-ca}ibrated within-the energy-range of
approximately 0 to 2,000 KeV.

• Detector resolution at the cobalt-60 photopeak of 1332 KeV was at
-leaSt_3-0-1(eV:fldM_(6-channPlC) or less.

• Initial calibration standards are NIST-traceable and certificates
and a dilution log are provided.
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• Coefficients of the energy calibration and efficiencies for each
target radionuclide are provided with each data package.

Qualify sample results as follows:

e If -{,.w-s-acel¢ ^ -a^^^„"'n+'d-- _--.-_--- - '' '_"^' -s-we'i°c $ndiyzed-Cn-'ugEOwetry- Yith--n8- cv^.^wcu^c^

initial calibration, qualif the results as unusable (R for
detects, UR for non-detects^.

------------------• If the detector specific calibration raw data is unavailable and
cannot be provided by the laboratory, reject all associated sample
results (R for detects, UR for non-detects).

7.2.2 Continuing Calibration

Verify that the continuing instrument calibration met the following
criteria:

• Calibration check standards have been counted at least weekly in
each detector used for sample analysis, and the results have been
submitted with the data package or are at least available in the
most recent calibration suoolement,

• Calibration check system gain, FWHM, and efficiency is within the
l_L _i -1 1
laooratory controi iimits.

----! -ChPck-standards-areNIS7-traceable and certificates and a dilution
log have been provided with the data package or are available in
the7lostrec@&t calibration

Qualify results as foliows:

• If the calibration check standards have not been counted at least
monthly on the same geometries used for samole analvsis, qualify
samplergsulis as estimated j,J-f9r_detects. UJ for non-detects).

• If the most recent calibration check on the sample specific
geometry exceeds any of the laboratory control limits for system

_-ga",--"Alt,-ow effiriuncy; y^ialify associated sample results as

unusable (R forcdetects, UR for non-detects).

7.2.3 Background Counts

Instrument background counts are counts that are detected by the
instrument from other radioactive sources besides the associated samples
beiny-asealyred.- -i-hey ire-subtracted- faom-sample counts in order to
calculate the sample specific activities, uncertainties, and MDA values.

. - ........ s ..- .
--'- -°--'-`--- ---:eF1-r t `€rif^t-f{Sin^cnt ua^wgivu..,:uu wuu^a meet Che fai iowing Criterid:

• Instrument backgrounds are counted prior to sample analysis on a
monthly basis for a duration similar to the sample counts.
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• Background counts, including a spectral summary, are provided for
each detector and geometry used for sample analysis in each data
package.

After evaluation is complete, qualify all associated sample results as

follows:

• If the Instrument background counts were not performed monthly,
qualify all associated sample results as estimated ( J for detects,
UJ for non-detects).

• If the sample specific instrument background data is not provided
and is unavailable from the laboratory, qualify all associated
sample results as unusable (R for detects, UR for non-detects).

• If the background counts are not within the laboratory control
limits, however the sample results are significantly greater (>

40%) than the background counts, qualify the associated sample

fiE'Ui£s a^ eStilnateA -f.j -fnt^ APSAr?e. UJ foi'-non-detects).

-'---_'--_-...--------""._
• If tW5ackgroun3`counts are (IOC WTt1711 ^ire 1 auv^a6Cij ^C^L^Ci

limits, and the sample results are low enough that the change in
background will significantly a€fect--the-result-(by >-10%), qualify
the associated sample results as unusable (R for detects, UR for
non-detects).

i..2i BLANnK

- ghe-blark data results are rPViPwed to assess the extent of
contamination introduced througfi sampiing;:sampie preparation, and analysis.
Summarize all blank results in the validation narrative.

7.3.1 Laboratory Blanks

Gerlfy that thetaboratory btank analysis met the fotl"riiny^ Criteria:

• Performed at a 5% frequency (1 in 20 samples) all of the same
ffi;trir__r-at_laact-nnra per SOG,

• Analyzed using a similar aliquot size, counted in the same geometry
and count time as the samples.

• Results are less than or equal to the MOA and RDL.

Evaluate the laboratory blank data by verifying the following:

• Raw data including detector identification, count duration,
-geometr_y, and gross and background counts were provided by the
lahoratorv.

• Results and MDA values were accurately reported.
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After evaluation is complete, qualify all associated sample results as
follows:

• If a laboratory blank was not performed with the associated
samples, counted in the same geometry and for the same duration as
the samples, qualify all associated sample results as estimated (J
fnw d@t@.^.te I^^i F^n n^n-Aete^telv .a, +i•

• If positive results are present in the laboratory blank, qualify
-,positive sample results which are_less_than the MDA as undetected
(U).

• If positive results are present in the laboratory blanks, qualify
all associated positive sample results that are greater than the
MDA and less than five times the highest blank concentration as

____estimated-(J).__For negative_sample results,_elevate_the_result to
the MDA and qualify as undetected (U).

• If the sample result is >MDA and >5 times the associated highest
blank result, no qualification is necessary.

7..'^.Z iieid "olanks

Review the field sampling documentation to identify the field blank
samples ( usually identified as equipment blanks) and sample types. Verify
that the field blanks were handled in the laboratory as actual samples. No
qualification is to be done based on field blank results, however the
resuits should be discussed in the validation narrative to alert data users
to uncertainties in the data set during decision making.

7.4 ACCURACY

The degree of accuracy is defined by the laboratory performance and
compliance with project specific and analytical requirements as determined
by the laboratory control or blank spike, and performance audit sample
recovery values.

7.4.1 Laboratory Control or Blank Spike Samples

Verify that an LCS or BSS was analyzed and met the following criteria:

°e-fo;,ed at a 5% frequency (1 in 20 samples) all of the same
matrix or at least once per 506.

• LCS or BSS activity does not exceed 1000 pCi total activity or is
not greater than 5 to 50 times the total sample activities.

• LCS or BSS was analyzed in the same geometry, count duration, and
aliquot size as the samples.

• The actual LCS concentration or spike concentration including
traceability and a dilution log were reported.
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• Results are within the limits of 70% to 130% recovery.

After evaluation, qualify associated sample results as follows:

LCS or BSS %R Sample Activity Qualification

70% - 1304 a MDA
< MDA

None Required
None Required

a 30%r and < 70% a MOA
< MDA

3
UJ

> 130% z MOA
< MOA

J
None Required

< 30% a MOA
< MOA

R
UR

3^D19eA--withthe fnR nr vare- ------- a- '€-^ai-Char an t r̂5 cr BSS ,q- ere ,̂ er , . . --- or were., ,.-. _.._.
performed in a different geometry than the samples, qualify

associated results as estimated (J for detects, UJ for non-

detects).

• If the LCS or BSS concentration and percent recovery cannot be

verified and the information is unavailable from the laboratory,
reject all associated sample results ( R for detects, UR for non-

detects).

7.4.2 Performance Audit Samples

Performance audit samples are generated by WHC, introduced to the
laboratory as a normal field sample, and used to determine the accuracy of
the laboratory analytical procedure.

Contact the WHC project coordinator for the identity, source, and
control limits for any performance audit sample submitted with the sample
group. Note the results of any performance audit sample in the final data
validation report.

7.5 PRECISION

The review of field and laboratory precision provides information on
the laboratory reproducibility and whether sampling activities are adequate
to acquire consistent samples. Field blanks should not be used for
laboratory duplicates.

7.5.1 Laboratory Duplicates

verify t`nat the duplicate samples met the following criteria and that
the laboratory provided the following information:
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• The laboratory has conducted a duplicate analysis sample at a
frequency of 10% ( two in twenty samples) for each matrix in each
analytical batch or at least once per SDG.

• The duplicate analysis was prepared and analyzed at the same time,
using the same geometry, aliquot size and count duration as the

__Sanpins.

• The relative percent difference ( RPD) must be less than 204 for
water samples ( <35% for soils) if the sample concentration is
greater than five times the RDL.

• For sample results less than five times the RDL, the difference
between the primary and duplicate sample results must be less than
the RDL for water samples ( <2x RDL for soils).

After evaluation is complete, qualify associated sample results as
follows:

Original Sample Result RPD or range Qualification

No duplicate analyzed not applicable J for detects, UJ for
non-detects

>Sx RDL >20% for waters and J for detects, UJ for
>35% for soils non-detects

<Sx RDL >RDL for waters and J for detects, UJ for
>2x RDL for soils non-detects

7.5.2 Field Duplicate Sample

The preparation of field duplicate samples are specified for some
sampling events. If a field duplicate sample is sent to the laboratory, the
results can aid in the overall evaluation of the data set. The validator
shall contact the project coordinator for the identification of the field
duplicate submitted to the laboratory if the information has_not alreadyv
hPPfl nMv^IIPlA-_been .-..---

- ---- -------- Calcif&t2-thE_differenCabetY[CeR-th8 two .*esult53Ccordi,n.gt.^, the
calculations in Appendix D. The RPD limits for the field duplicates (where
both results are z Sx RDL) are 20% for water samples and 35% for soils.
When one or both the results are < Sx RDL, the limit should be expressed as
the difference between result and MOA value or the difference between the
MOA values, in which the acceptable limits are the range of t RDL for water
samp_lQs and_t-2xRDL for soi.ls. Data qualification is not required for
field duplicate RPD however, the results of field duplicates should be
discussed in the validation narrative to alert data users to uncertainties
in the_data sefdurina decision makina,
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= 7.5.3 Field Split Sample

A field split sample is primarily used to assess precision. A field
split sample is a representative sample from a sampling event sent to a
third-party (reference) laboratory. The validator shall contact the project
coordinator for the identification of the field duplicate submitted to the
laboratory--if-the informat4on-has-not already been provided.

The reference laboratory data is used to help formally evaluate the
project_data Quali-LXobjectives at the and of the data validation process
and is not specifically used to qualify an individual data package.
Evaluate the field split sample results by comparing the corresponding
sample results to the reference laboratory sample results. Note the results
of the split sample duplicate analysis in the validation narrative, and
summarize the results in the final data validation report.

7.6 HOLDING TIMES

Verify that all samples were preserved properly (water samples should
be preserved with nitric acid, HNO„ preferably in the field or otherwise
immediately upon receipt at the laboratory) and analyzed within 180 days.
-lf-hoidi-ng times are exceeded, qualify sample results as follows:

• If water samples were not preserved and samples were not analyzed
within 180 days, reject all associated results (R for detects, UR

-for-non=detects).

---- -- • if holding times are >180 days but 5360 days, qualify all results
as estimated (J for detects, UJ •for non-detects).

• If holding times are >360 days, reject all associated results (R
for derecrc !Jp for no.n.-detects).-,

7.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

Verify that the laboratory has reported the following information for
each sample:

• WHC sample identification,

• iaboratory sample identifications, batch numbers, geometry numbers,

• date and time of sample, blank, LCS, BSS, and duplicate analyses,

• -detector-identification,-geometry,energy,-efficier.cy, and F?JHM
--r°.----i.uei i iclen^a,

• sample and hackgrniind net counts,

•--printouts-a€-r2gions of interest ( R01) and channel by channel
counts or spectra,

• count duration,
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• sample volumes,

iy -- • calculated sample activities, uncertatnties, and MOA values,

• reauired detection limits.

-Check calculations- according to-the-specified-data-validation level

and correct sample results as necessary. Note in the validation report if

MDA values do not meet the RDL values. If sample results and MOA values

cannot be verified, qualify the results as estimated (J for detects, UJ for
nnn-deteets),

7.8 OVERALL ASSESSMENT AND SUMMARY

Complete the data validation checklist (Appendix A) and summarize the
qualified results as specified in Section 13.0, Reporting Requirements.
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8.0 LIQUID SCINTILLATION DATA VALIDATION REQUIREMENTS

This section presents specific data validatton requirements for the
analysis of water samples for tritium or carbon-14 by liquid scintillation

counting. Tritium samples are distilled to remove gamma activity
interferences and the sample is mixed with a scintillant and placed in a

----__----sui-tahle counting vial. The sample is counted in a liquid scintillation
spectrometer and is counted on a batch basis aiong wtth a-standard or group
of standards. Tritium background water samples are prepared at the same
time as the samples since exposure of samples, blanks, and standards to

daylight or fluorescent liy^^..,^^+inn will cause biased results, Therefore, all,,^
tritium samples must be dark=adap*_ed for at least 30 minutes to two hours.

8.1 CASE NARRATIVE

A-case-narratfve shouid -be -incl-uded --with -each-data-package and should
be reviewed for information specific to the associated data such as
abnormalities encountered with the samples, matrix problems, reanalyses, and
deviations from the referenced analytical method.

8.2 INSTRUMENT CALIBRATION

----
The objective of instrument calibration is to ensure that detectors

- - •used for sampie anaiysis were-initiaiiy capable of producing quantitative
results and that the calibration was maintained throughout the time period
in which samples were analyzed.

----- -$,1,1 _-I:Fj-+.i_a1 Calibration

Initial calibration data demonstrate that the instrument used for
_-.fa<mn7o-analvstswas caoable of producing acceptable quantitative results

L__aa_J
prias to sa^rple ana}yses. Th^ ;nitial rai;i,ration data may be suomi «ea
with the data package or as a separate supplement.

Verify that the initial instrument calibration met the following
criteria:

• Each counting system used was factory calibrated at installation
and after any maintenance or repair and a certificate of
calibration is provided in the data package or the most recent
calibration supplement.

• Calibration standards used are NIST-traceable and certificates and
a dilution log are provided.

eV _ i.v^^'_._a- .mafe t._-iin- i '̂ =̂ ¢^ cal i bration^°" û^ u°*i^n data by verifying the laboratory has
provided the following raw data or that the data is available in the most
recent calibration supplement:

• Factory calibration results and certificates

8-1



95@ 633;:': . 11 50

WHC-SD-EN-SPP-001, Rev. 1

• NIST traceability certificates for all calibration standards
° - - islcludiny- a dilution log documenting the preparation dates, lot

- numbers, DPH activities_, expiration dates, and amount of standards
used.

After evaluation is complete, qualify all associated sample results as
follows:

--- --- ---- ----•- If-the-count#ng-system has not been factory calibrated before the
analysis of the samples, qualify all associated sample results as
unusable (R for detects, UR for non-detects).

-,--- ----- - -------- ----•-- -- J-t- is
••--••_.if the calibration ua^a ^^ urra.allable and cannot be provided by

the laboratory, qualify all associated sample results as unusable
(R for detects, UR for non-detects).

8.2.2 Continuing Calibration and Quench Monitoring

Verify that the continuing instrument calibration met the following
-"--=--^rr^eria:

• Calibration checks are performed with each analytical run, sample
batch, or daily, whichever is more frequent. The results and
control limits shall be reported with each SOG.

• Calibration checks are within the laboratory control iimits.

•. Caiibration checks-a-ee_perfo^^2d at the same a',iquot size as the
samples.

• Efficiency check standards are N1IST-traceable and certificates and
a dilution log are provided.

• Quench monitoring values are reported with each data package and
are

.._a
n
l^
,n
_

UnnL- i a'-^---u^ra tw--•iy• --wn- u-u- i 'iiml
.

ts------ - .,care w

After evaluation is complete, qualify the sample results as follows:

----------------•--lf-the-calTbrWUfl-checlr.`9ias--not-perfoTRned with the -aa'mpie batch,
qualify the sample results as estimated (J for detects, UJ for non-
detects).

+ If the calibration check was not performed at the same aliquot size
___-- __ - ae -_the -eampleS qrialify the sample ra_c_u_lt_ c as estimated (J for

detects, UJ for non-detects).

• If a calibration check is out of the control limits qualify the
associated sample results as unusable (R for detects, UR for non-
detects).

--- _- -----. __._. _-. •_ jf- the- quench--mo.n.lt„gri-ng- Yal ues are out of the laboratory control
limits qualify the associated sample results as unusable (R for
detects, UR for non-detects).
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• If the calibration check was not reported and the data are not
-aVdt ld b le

s^ ♦6., laf.nratnrv , ,^ ^^viTi u^c i^^..^_....^f rt^_^ a .̂ i .fy the= sample results as

unusable (R for detects, UR for non-detects).

8.2.3 Background Counts

Verify that tnstrument background checks meet the following criteria:

• Background checks were performed, on each counting system used for
sample analysis and were performed with each analytical run, sample
batch, or daily, whichever is more frequent. The results and
control limits are reported with each SOG.

-------- ---- --^^__-..°^ chec k-- 0- -Themost recent background ^^^^..was within the laboratory control
limits.

Qualify sample results as follows:

• If the background checks have not been performed weekly, qualify
sample results as estimated (J for detects, UJ for non-detects).

• If the most recent background count is not within the laboratory
control limits, however, the sample results are significantly
greater (> 40%) than the background count, qualify the associated
sample results as estimated (J for detects, UJ for non-detects).

• if-the-most recent=background c.,c;nt--i_-3ot-withtn-the-laboratorv
control limits, and the sample results are low enough that the
change in background will significantly affect the result (by >
10%), qualify the associated sample results as unusable (R for
detects, UR for non-detects).

8.3 BLANKS

The blank data results are reviewed to assess the extent of
contamination introduced through sampling, sample preparation, and analysis.
Summarize all blank results in the validation narrative.

8 Laboratory
no,^._.^.1 LAAapLna..

Verify that the laboratory blank analysis met the following criteria:

• Performed at a 5% frequency (1 in 20 samples) all of the same
matrix or at least once per SDG.

• Laboratory blanks have been prepared, distilled and analyzed using
the same procedure and aliquot size as the samples.

•- Results are-reported along with the laboratory control limits.

Evaluate the laboratory blank data by verifying the following:
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• Raw data including counting system identification, count duration,
and gross and background counts were provided by the laboratory.

• Results and MDA values were accurately reported.

After evaluation is complete, qualify all associated sample results as
follows:

• If a laboratory blank was not performed with the associated
samples, qualify all associated sample results as estimated (J for
detects, UJ for non-detects).

• If positive results are present in the laboratory blank, qualify
positive sample results which are less than the MDA as undetected
(U).

• If positive results are present in the laboratory blanks, qualify
all associated positive sample results that are greater than or
equal to the MOA and less than five times the highest blank
concentration as estimated (J). For negative sample results,
e?evate-the--resuat to the MDA-and quali#y- as- undetected (U).

&__If the-sample result is >MDA and >5 times the associated highest
blank result, no qualification is necessary.

8.3.2 Field Blanks

Review the field sampling documentation to identify the field blank
samples (usually identified as equipment blanks) and sample types. Verify
that-the field-blankswere handled_in_thQ]aborator,v as actual samples. No
qualification is to be done based on field blank results, however the
results should be discussed in the validation narrative to alert data users
to uncertainties in the data set during decision making.

8.4 ACCURACY

.--__Thedegret o,facrUrary is dufined by tha laboratory performance and
compliance with project specific and analytical requirements as determined
by the laboratory control or blank spike, and performance audit sample
recovery values.

8.4.1 Laboratory Control or Blank Spike Samples

'reri`ry" nat LCS or BSS sampie" met the following criteria:

• Performed at a 5'c frequency (1 in 20 samples) all of the same
matrix or at least once per 50G.

• Prepared at the same time and analyzed in the same batch, using the
same procedure, as the associated samples.

- Lr..ri or o.^i.^i actiYity is iess than 100 times the ROL.
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• LCS or BSS traceability, concentration and dilution log is
--- provided.

• Results are within the limits of 70% to 130% recovery.

After evaluation qualify associated sample results as follows:

LCS or 8S5 %R Sample Activity Qualification

70% - 130% Z MDA None Required
< MOA None Required

z 30'c and < 70% 2 MOA J
< MDA UJ

> 130'. Z MDA J
< MDA None Required

< 30% z Mu"A R
< MDA UR

If neither an LCS nor 85S sample was performed with the associated
analytical batch, qualify the associated sample results as estimated (J for
detects, UJ for non-detects).

8.4.2 Matrix Spike Samples

The matrix spike sample analysis provides information about the effect
= of each sample matrix on the preparation and measurement methodology.

Verify that matrix spike analyses were conducted as follows:

• Performed at a 5% frequency (1 in 20 samples) all of the same
matrix or at least o,n,ce per 50G.

• Prepared at the same time and analyzed in the same batch, using the
iL_ ^cc^Pi Ji__1

------- -- aawc NIu^.cuialc, u^ Lnc a»v^.iaLcu uamples.

• Percent recovery is within the limits of 60% to 140: unless sample
concentration exceeds the spike concentration by a factor of 4 or
more.

Qualify associated sample results as follows;

MS %R Sample Activity Qualification

60% - 140% MOA None Required
< MDA None Required

z 10% and < 60% z MDA J
< MDA UJ

> 140'c a MDA J
< MDA None Required
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MS %R Sample Activity Qualificatian

< 10% a MDA R
MDA uR

:€--a-matrix-spikP sample was not performed with the associated
analytical batch, qualify associated sample results as estimated (J for
detects, UJ for non-detects).

8.4.3 Performance Audit Samples

-----Pgrformance audit samples are generated by WHC, introduced to the
laboratory as a normal field sample, and used to determine the accuracy of
the laboratory analytical procedure.

Contact the WHC project coordinator for the identity, source, and
control limits for any performance audit sample submitted with the sample
group. Note the results of any performance audit sample in the final data
validation report.

8.5 PRECISION

The review of field and laboratory precision provides information on
the laboratory reproducibility and whether sampling activities are adequate
to acquire consistent samples. Field blanks should not be used for
laboratory dupliCat?C,

8.5.1 Laboratory Duplicates

Verify that the duplicate samples met the following criteria:

• Conducted at a frequency of 10% (two in twenty samples) or at least
once per SDG.

• Prepared and analyzed using the same aliquot size as the samples.

• The relative percent difference (RPD) is less than 20% for samp•le
concentrations greater than five times the RDL.

• For sample results less than five times the ROL, the difference
be;tween-the-primary and duplicate sample results must be less than

M^/
the iilii..
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Qualify associated sample results as follows:

Original Sample Result R"D ar--ranGe -- -",,214fira+i^n.-

No duplicate a;,a?yzed ^ not applicable J J for detects, UJ for
non-detects

i
>Sx ROL

-- >ZO4 J-far-deteets; UJ for-
non-detects

<5x RDL >RDL
I
J for detects, UJ for

I non-detects

If a duplicate was not perfor:ned, qualify all sample results as
estimated (J for detects. UJ for non-detects).

8.5.2 Field Duplicate Sample

The preparation of field duplicate samples are specified for some
sampling_ events . If a field duplicate sample is sent to the laboratory, the
results can aid in the 6vera1l evaluation of the data set. The validator
shall contact the project coordinator for the identification of the field
-d up+I -IG subm i tted-•.^'.•uuw :. t ^cu ..}'a *••v the laboratory if the information has not already...-- - ^------ -

been provided.

Calculate the difference between the two results according to the
calculations in Appendix D. The RPO limits for the field duplicates (where

and 'both results are > 5x ROL) are 20% for water samples allu ,,4°-.•. for soils.
When one or both the results are < 5x ROL,'the limit should be expressed as
tne arfferertce between result ,..a Mne ,,,1u„ or the differe^rce between thea ,,.
MDA values, in which the acceptable limits are the range of t ROL for water
sampies and t 2x ROL for soils. Data qualification is not required for
field duplicate RPO however, the results of field duplicates should be
discussed in the validation narrative to alert data users to uncertainties
in-the data set during decision making.

8.5.3 Field Split Sample

A field split sample is primarily used to assess precision. A field
split sample is a representative sample from a sampling event sent to a
third-party ( reference) laboratory. The validator shall contact the project
coordinator for the identification of the field duplicate submitted to the
laboratory if the information has not already been provided.

The reference ?aboratory data is used to help formally evaluate the
project data quality objectives at the end of the data validation process
and -is --not-specifically -used to qualify -an -individual -data- package.
Evaluate the field split sample results by comparing the corresponding
sample results to the reference iahoratory sample results. Note the results
of the split sample duplicate analysis in the validation narrative, and
sunanarize the results in the final data validation report.
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8.6 HOLDING TIMES AND SAMPLE PREPARATION

8.6.1 Holding Times

Verify that all samples were analyzed within 180 days. Water samples

to be analyzed for tritium should not be prepared with nitric acid. If

holding times are exceeded qualify sample results as follows:

nualify all--- ---- ----- ------=---if Yiater-siimpl@S-k@r€ n£ta.^.alyZoA wi+hin 1An dava ,. .--.,-

associated results as unusable (R for detects, UR for non-detects).

• If holding times are >180 days but 9 60 days, qualify all results
as estimated (J for detects, UJ for non-detects).

• If holding times are >360 days, qualify all associated results as
unusable (R for detects, UR for non-detects).

8.6.2 Sample Preparation

Evaluate the preparation data by verifying the laboratory has met the
fellowina criteria:._.._....., --- -

• All tritium field and QC samples were distilled prior to analysis.

• Samples were analyzed within seven days after distillation.

Qualify sample results as follows:

• If a copy of the distillation log'was not submitted with the data
package and cannot be provided by the laboratory, qualify all
associated sample results estimated (J for detects, UJ for non-
detects).

= .. a^a7,.`.a-'^ith•n ^cnrnn riavs of dic+illati- - - -° -°i`f°^h£3a^^ ^ES 6@,̂ .^ .̂. ^ ....,. On,

qualify the results as unusable (R for detects, UR for non-detects)

8.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

Review the calculation sheets, raw data, and sample report forms and
verify the laboratory has provided the following information:

• WHC sample identification,

• laboratory sample identification,

J..a..^a-- : J....*: i t ...*:.. ..J ^.i4i..: ..nc..
= uale^.lu^^ ^uaul^ ^ ^{.au

..
u^^ a^^u a,I, l.1cH.j,

_____ __ • sample and background counts and count durations.

• date and time of all sample analyses,

• sample volumes,

8-8



0 ^" 6
WNC-SD-EN-SPP-001, Rev. 1

• calculated sample activities, uncertainties, and MDA values,

• required detection limits.

Check calculations according to the specified data validation level
and correct sample results as necessary.--Note in the=+-alida*.ton report if
MDA values do not meet the RDL values. If sample results and MDA values
cannot be verified, qualify the results as estimated (J for detects, UJ for
non-detects).

8.8 OVERALL ASSESSMENT AND SUMMARY

Complete the data validation checklist (Appendix A) and summarize the
qualified results as specified in Section 13.0, Reporting Requirements.
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9.0 RADIUM-226 BY RADON EMANATION VALIDATION REQUIREMENTS

This section presents specific data validation requirements for the
analysis of water samples for radium-226 by radon emanation technique.
Samples are prepared by co-precipitation of the radium with a barium
carrier. The precipitate is dissolved in a basic-EDTA solution. placed in
bubbler and the radon-222 decay product purged out of solution with inert
gas. The sample contained within the bubbler is sealed and placed in the

_dark for 10 to 15 days to allow for the ingrowth of radon gas. After
ingrowth, the radon gas is purged into a scintillation cell (Lucas Cell)
whose interior surfaces are coated with a suitable phosphor. The radon gas
contained within the cell is allowed to equilibrate and the sample is
counted on a photomultiplier tube.

9.1 CASE NARRATIVE

A case narrative will be included with each data package and should be
reviewed for information specific to the associated data such as
abnormalities encountered with the samples, matrix problems, reanalyses, and
deviations from the referenced analytical method.

9.2 INSTRUMENT CALIBRATION

The objective of instrument calibration is to ensure that detectors
used for sample analysis were initially capable of producing quantitative

----results-and-tha2-the-caiibr-ation-;:as maintained throughout the time period
in which samples were analyzed.

9.2.1 Initial Calibration

Initial calibration in radium-226 analysis is a twofold process, first
the photomultiplier voltage and gain settings must be optimized for the
detection of radium-226 then the lucas cell efficiencies must be determined
for each cell used. The initial calibration data may be submitted with the
data packaae or as a seoarate suoplement,

9.2.1.1 Detector Plateau Determination. Verify that detector plateaus and
instrument settings meet the following criteria:

• Detector-plateau settings were determined at least annually and
--wit#;r, one year prior to the analysis of samples by the analysis of

at least two standards at different concentrations in which at
least 10,000 counts for radium-226 were accumulated for the high
standard.

• Calibrations were performed using NIST-traceable radium-226
standards and the-certificates and dilut#on-log-were-provided with

----i:l:e-dat-&-pack-age or in the most recent caiibration supplement.

Qualify sample results as follows:

9-1
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_ • If the detector calibration was not performed within one year and
- ^..
prior to the analy515 0T`-sampleS, qUa,:i ^y all. results as unusable

(R for detects, UR for non-detects).

• If calibration standard traceability is unavailable and cannot be
provided by the laboratory, qualify sample results as unusable (R
for detects, UR for non-detects).

9.2.1.2 Call Factors. Verify that all cells used for sample and QC
analysis meet the folTowing criteria:

^ CeTl factors have been determined at least annually and prior to
the anal,vsis of samples.

• Cell factors have-been-reported-using ftiST=traceabl-e standards with
certificates and a dilution log.

• All raw data documenting the cell factor determination and
calculation is reported with the data package or in the most recent
calibration supplement.

• Background counts an cells used for sample and QC analysis have
been detey,nined at least weekly and prior to sample analysis.

Qualify sample results as follows:

• If cell factors have not been determined at least annually and
prior to the analysis of samples, qualify all sample results as
estimated (J for detects, UJ for non-detects).

• If the cell factor raw data and standards traceability information
is unavailable and cannot be provided-by the laboratory, -qualify
all sample results as unusable (R for detects, UR for non-detects).

• If background counts have not been determined at least weekly prior
to the analysis of samples, qualify all sample results as estimated
(J for detects, !!J for non-detects).

9.2.2 Continuing Calibration

Continuing calibration checks are performed periodically in order to
demonstrate the instrument reliability and therefore to determine if the
instrument is capable of producing acceptable quantitative results at the
time the associated samples are analyzed.
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Verify that the continuing instrument calibration met the following
' criteria:

• A calibration check was performed on a daily basis or at the
beginning of each analytical run using a low concentration standard
(less than 10 times the ROL).

Cal lbi'aL1071 -^--^necx raw ua^•a••• .and ^^ntml limits are reported with the• c -..--..--

data package or in the most recent calibration supplement.

• Check standards are NIST-traceable and certificates and a dilution
log are provided are provided.

Qualify sample results as follows:

• If a calibration check was not performed, qualify associated sample
results as estimated (J for detects, UJ for non-detects).

• If the calibration check is outside the laboratory control limits,
qualify associated sample results as unusable ( R for detects, UR
for non-detects).

• If the calibration check raw and traceability date is unavailable
and cannot be provided by the laboratory, qualify all sample
results as unusable (R for detects, UR for non-detects).

9.3 BLANKS

The blank data results are reviewed to assess the extent of
contamination introduced through sampling; sample preparation and analysis.
Summarize all blank results in the validation narrative.

9.3.1 Laboratory Blanks

Verify that the laboratory blank analysis met the following criteria:

• Performed at a 5% frequency (1 in 20 samples) all of the same
matrix or at least once per SOG.

• Prepared in the same analytical batch using similar sample volumes
and the same procedure as the samples.

• Reported with all raw data including detector and cell
identification and efficiency, gross counts, background counts,
count duration, date and time of analysis.

• Results are less than or equal to the MDA and ROL.
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After evaluation is complete, qualify all associated sample results as
= follows:

• If a laboratory blank was not performed with the associated
samples, qualify all associated sample results as estimated (J for
detects, UJ-#or non-detects).

• If positive results are present in the laboratory bfiank;-quaiify
positive sample results which are less than the MOA as undetected
(u).

• If positive results are present in the laboratory blanks, qualify
all associated positive sample results that are greater than or
equal to the MDA and less than five times the highest blank
concentration as estimated (J). For negative sample results,
elevate the result to the MDA and qualify as undetected (U).

• If the sample result is >MDA and >5 times the associated highest
blank result, no qualification is necessary.

9.3.2 Field Blanks

Review the field sampling documentation to identify the field blank
samples ( usually identified as equipment blanks) and sample types. Verify
that the field blanks were handled in the laboratory as actual samples. No
qualification is to be done based on field blank results, however the
results should be discussed in-the val-idat'ron narrative to alert data users
to uncertainties in the data set during decision making.

9.4 ACCURACY

--The degree or ac^,^ -- - ••u - a cy ;^ a e f i n oR by _..hv th P laboratory performance and.^,.^ _..
compliance with project specific and analytical requirements as determined
by the chemical recovery, laboratory control or blank spike, and performance
audit sample recovery values.

o e t lahnrxtorv Control or Blank Spike Samples^.^.^ ,

The laboratory control (LCS) or blank spike (BSS) sample analysis
-- ---- --- 17rOV---•^+^

iaes
-

-
+
fnr^i. u.......... --..__......^
.c...+^,r,nn rnnra^rnina the effectiveness and accuracy of the-

laboratory method.

Verify that the LCS or B55 samples met the following criteria:

• Performed at a 5% frequency (1 in 20 samples) all of the same
matrix.

• Prepared at the same time and analyzed in the same batch, using the
same procedure, as the associated samples.

• LCS or BSS activity is less than 100 times the ROL.
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----- ------ • LCS
'-- or BSS traceau, i i--^fl:+y , .. n..^n^-"....",en+.ratian, and dilution l og are

= provided.

• Verify that the results are within the 1-imits of 70% to 130%
recovery.

After evaluation is complete, qualify all associatea sampie results as
follows:

LCS or BSS %R Sample Activity Qualification

70% - 130% MDA None Required
< MDA None Required

a 30sc and < 70'c z MDA J
< MDA UJ

> 130% Z MDA J
< MDA None Required

< 3n^c z MDA R
< MDA UR

_- w ith t he associatednei;Fer an ^^ dor BSS samuie was per2roRiie ,u w •iui d
ana l L ---^ ^:f ^̂ t,ye accneiated sample results as estimated (J foriytica i ua^ui, qua^

- detects, UJ for non-detects).

9.4.2 Performance Audit Samples

-- - Performance-auditsamplesare 9enerated by WHC, introduced to the
laboratory as a normal field sample, and used to determine the accuracy of
the laboratory analytical procedure.

Contact the WHC project coordinator for the identity, source, and
control limits for any performance audit sample submitted with the sample
group. Note the results of any performance audit sample in the final data
-, _.+.^:. . .,..t

9.5 PRECISION

The review of field and laboratory precision provides information on
the laboratory reproducibility and whether sampling activities are adequate
to acquire consistent samples. Field blanks should not be used for
laboratory duplicates.
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9.5.1 Laboratory Duplicates

Verify that the duplicate samples met the following criteria and that
the laboratory provided the following information:

• The laboratory has conducted a duplicate analysis sample at a
frequency of 10% (two in twenty samples) for each matrix in each
analytical batch or at least once per SDG.

• The duplicate analysis was prepared and analyzed in the same batch,
using the same procedure as the associated samples.

• The relative percent difference ( RPO) must be less than 20% for
water samples ( <35% for soils) if the sample concentration is
greater than five times the ROL.

• For sample results less than five times the RDL, the difference
between the primary and duplicate sample results must be less than
the ROL for water samples (<Zx ROL for soils).

After evaluation is complete, qualify associated sample results as
follows:

Original Sample Result RPO or range Qualification

No duplicate analyzed not applicable J for detects, UJ for
non-detects

>5x RDL >20: r'or waters and^ -J for detectc, UJ for
>35% for soils non-detects

<5x ROL >ROL for waters and J for detects, UJ for
>Zx ROL for soils non-detects

If no duplicate was analyzed, qualify all sample results as estimated
(J for detects, UJ for non-detects).

9.5.2 Field Duplicate Sample

---- The oreparation of field duplicate samples are specified for some
sampling events. If a field duplicate sample is sent to the laboratory, the
results can aid in-the overall evaluation of the data set. The validator
shall contact the project coordinator for the identification of the field
duplicate submitted to the laboratory if the information has not already
been provided.

Calculate the difference between the two results according to the
calculations in Appendix 0. The RPD limits for the field duplicates (where

nW ^ , ^cy
fo r
n'. $.^.ii:both resuits are z e x nni\ are 2D:fOr watersampi' es and .,.,^..

When one or both the results are < 9x RDL, the limit should be expressed as
the difference between result and MOA value or the difference between the
MDA values, in which the acceptable limits are the range of s ROL for water
samples and t 2x ROL for soils. Data qualification is not required for
field duplicate RPO however, the results of field duplicates should be
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discussed in the validation narrative to alert data users to uncertainties
in the data set during decision making.

0,5,3 Fiald Salit Sample

A field split sample is primarily used to assess precision. A field
split sample is a representative sample from a sampling event sent to a
third-party (reference) laboratory. The validator shall contact the project
coordinator for the identification of the field duplicate submitted to the
laboratory if the information has not already been provided.

The reference laboratory data is used to help formally evaluate the
project data quality objectives at the end of the data validation process
and is not specifically used to qualify an individual data package.
Evaluate the field split sample results by comparing the corresponding
sample results to the reference laboratory sample results. Note the results
of the split sample duplicate analysis in the validation narrative, and
-summariz€ the-res+sats-in-the-final data validation report.

9.6 HOLDING TIMES

Verify that all samples were preserved properly (water samples should
be preserved with nitric acid, HNO,, preferably in the field or otherwise
immediately upon receipt at the laboratory) and analyzed within 180 days.
If holding times are exceeded, qualify sample results as follows:

-i- If-Water Saniples- were--not -preserved-and sflmples-were not analy_eA

---within 183-days,-r€ject-all--associated-results (R for detects.. UR
for non-detects).

• If holding times are >180 days but 5360 days, qualify all results
as estimated (J for detects, UJ for non-detects).

• If holding times are >360 days, qualify all associated results as
unusable (R for detects, UR for non-detects).

9.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

Verify that the laboratory has reported the following information for
each sample:

• WHC sample identification,

• laboratory sample identification,

• detector identification,

• cell identification and efficiency,

• cell background counts and count duration,

• sample gross counts and count duration,
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; • sample volumes,

• barium recovery values (if applicable),

- -}.,- - ^- ca1 l.^latrGd aamp:e-ar^lV1L1Y1, 111RC1 ^al ..ll t ies, an d MDA va l ues,

• required detection limits. -

Check calculations according to the specified data validation level
and correct sample results as necessary. Note in the validation report if
MDA values do not meet the RDL values. If sample results and MOA values
cannot be verified, qualify the results as estimated (J for detects, UJ for
non-dOtePTCI_-

j

9.8 OVERALL ASSESSMENT AND SUMMARY

Complete the data validation checklist (Appendix A) and summarize the
qualified results as specified in Section 13.0, Reporting Requirements.
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10.0 FLUOROMETRIC URANIUM DATA VALIDATION REQUIREMENTS

This section presents data validation requirements for the analysis of

water samples for uranium by fluorometry. Water samples are analyzed by the

evaporation of a suitable aliquot into a platinum dish. The residue is then

fused into a pellet at high temperature with a fluoride-carbonate flux. The

fluorescence of the uranium-fluoride is measured with a fluorometer. Sample

concentrations are-det-er3ntned--by--compar#san-to--an-external--calibratior.--curve
prepared from uranium standard solutions prepared and analyzed identically

as the samples.

10.1 CASE NARRATIVE

A case narrative should be included with each data package and should

be reviewed for information specific to the associated data such as

abnormalities encountered with the samples, matrix problems, reanalyses, and

deviations from the referenced analytical method.

10.2 INSTRUMENT CALIBRATION

The objective of instrument calibration is to ensure that detectors

used-for sample -analysis-were- initially - r.apahle of producing quantitative

results and that the calibration was maintained throughout the time period

in which samples were analyzed.

10.2.1 Initial Calibration

ITitldl calfi• braL i ,..n ..n A ,̂. + ,. . .^.,,,.,,,.^ Amm^netratu_ the instrument used for- ,.,.. that,....
sample analysis was capable of producing acceptable quantitative results

prior to sample analyses. The initial calibration data may be submitted

with the data package or as a separate supplement.

Verify that the laboratory calibrated the fluorometer on the day of

sample analysis using a blank and at least three standards covering the

-range "'^l° co,n.ce.n.trations with a calibration coefficient of at----- -- ^y@ C^ ^uv ^...r.

least 0.995 or better.

Qualify sample results as follows:

• If the fluorometer was not acceptably calibrated on the same day of
and orior to sample analysis, qualify all sample results as
unusable (R for detects, UR for non-detects).

• If the calibration coefficient is <0.995 but >0.9 qualify all
sample results as estimated (J for detects, UJ for non-detects).
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10.3 BLANKS

Blank sample results are reviewed to assess the extent of
cu;,ta,uination introduced through sampling, sample preparation and analysis.
Suamiarize all blank results in the validatfon-narrative.

10.3.1 Laboratory Blanks

Verify that the laboratory blank analysis met the following criteria:

• Performed at a 5'c frequency (1 in 20 samples) all of the same
matrix or at least once per SOG.

•,vrepa_red at the same time and analyzed with the samples using the
same procedure.

• Results are less than or equal to the MDA and RDI.

Evaluate the laboratory blank data by verifying the following:

• Raw data including detector identification, count duration, and
gross and background counts were provided by the laboratory.

Results and MDA values were accurately reported.

After evaluation is complete, qualify all associated sample results as
follows:

• If a laboratory blank was not performed with the associated
samples, qualify all associated sampie results as estimated (J for
detects, UJ for non-detects).

• If positive results are present in the laboratory blanks, qualify
all associated positive sample results that are greater than or
equa}-to--the--MDA-and-less than five times the highest blank
concentration as estimated (J). For negative sample results,
elevate the result to the MDA and qualify as undetected (U).

• If the sample result is >MDA and >5 times the associated highest
blank result, no qualification is necessary.

10.3.2 Field Blanks

Review the field sampling documentation to identify the field blank
samples (usually identified as equtpmont blanks) and sample types. Verify
that the field blanks were handled in the laboratory as actual samples. No
qualification is to be done based on field blank results, however the
results should be discussed in the validation narrative to alert data users
to uncertainties in the data set during decision making.
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_ 10.4 ACCURACY

The degree of accuracy is defined by the Taboratory performance and
--------- compliance#itii-pi"J-,}ec-t Speeifi^ and analytiral requirements as determined

by the laboratory control or blank spike, and performance audit sample
recovery values.

10.4.1 Laboratory Control or Blank Spike Samples

Verify the laboratory has met the following criteria for LCS or BSS
analysis:

• At least one LCS or BSS was performed with the SDG.

• The LCS or BSS true concentration, traceability, and dilution log
was reported.

• The LCS or BSS concentration is lass than 100 times the ROL.

• The LCS or BS5 was analyzed using the same procedure and sample
volume as the samples.

• The LCS or BSS recovery is within the limits of 70% to 130%.

After evaluation, qualify sample results as follows:

LCS or BSS %R Sample Activity Qualification

70% - 130% z MOA • None Required
< MDA None Required

z 30% and MnuA J
< MDA UJ

> 130% z MDA J
< MDA None Required

< 30'. 2 MDA R
< MDA UR

• If an LCS or BSS was not performed with the samples, qualify all
sample results as estimated (J for detects, UJ for non-detects).

• If the LCS or B55 concentrations cannot be verified or the
traceability information is unavailable and cannot be provided by
the laboratory, qualify all sample results as estimated (J for
detects, UJ for non-detects).

10.4.2 Matrix Spike Samples

The matrix spike sample analysis provides information about the effect
of each sample matrix on the preparation and measurement methodology.
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Verify that matrix spike analyses were conducted as follows:

o^-f^•,,;
or

at a 5^c frequency (1 in 20 samples) all of the same,^, ....r
matrix at least once per SOG.

. -^Pre p ared at the -,^a„^^ time and analyzed in the same batch, using the
same procedure, as the associated samples.

• Percent recovery is within the limits of 60% to 140% unless sample
concentration exceeds the spike concentration by a factor of 4 or
more.

Qualify associated sample results as follows:

MS :R Sample Activity Qualification

60% - 140% a MDA None Required
< MOA None Required

z 10% and < 60% MOA J
< MDA UJ

> 140: _ MDA J
< MDA None Required

< 10% a MDA R
< MDA UR

r If -a -matrix-sptke-sample --was -not-performed -wi-th-the associated
analytical batch, qualify associated sample results as estimated (J for
detects, UJ for non-detects)

10.4.3 Performance Audit Samples

•,.ai ,̂. ^̂ ....,m, ^̂ are rtonprrred by WHC , introduced to thePer€o^an^^ê o,.,..,^,
laboratory as a normal field sample, and used to determine the accuracy of
the laboratory analytical procedure.

Contact the WHC project coordinator for the identity, source, and
control limits for any performance audit sample submitted with the sample
group. Note the results of any performance audit sample in the final data
validation report.

10.5 PRECISION

The review of field and laboratory precision provides information on
the laboratory reproducibility and whether sampling activities are adequate
to acquire consistent samples. Field blanks should not be used for
laboratory duplicates.
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10.5.1 Laboratory Duplicates

Verify that the duplicate samples met the following criteria and that

the laboratory provided the following information:

• The laboratory has conducted a duplicate analysis sample at a

frequency of 10'. ( two in twenty samples) for each matrix in each

analytical batch or at least once per 50G.

• The duplicate analysis was prepared and analyzed in the same batch,

using the same procedure, as the associated samples.

-- --------------- ---- - The relative ^ePi:ent-di-fferenc^c (RPD) '"^"a be less than 20S for

• water samples (<35% for soils) if the sample^concentration is

greater- than fiVe times the Rf1l.

• For sample results less than five times the ROL, the difference

between the primary and duplicate sample results must be less than

the RGL for water samples (<2x ROL for soils).

Check all calculations and after evaluation is complete, qualify

associated sample results as followsc

Original Sample Result RPD or range Qualification

No duplicate-analyz-ed- not applicable J for detects, UJ for
non-detects

>5x ROL >20% for waters and J for detects, UJ for
>35% for soils non-detects

<Sx RDL >ROL for waters and J for detects, UJ for
>2x ROL for soils non-detects

10.5.2 Field Duplicate Sample

The preparation of field duplicate samples are specified for some

sampling events. If a field duplicate sample is sent to the laboratory, the

results can aid in the overall evaluation of the data set. The validator

shall contact the project coordinator for the identification of the field

duplicate submitted to the laboratory if the information has not already

been provided.

Calculate the difference between the two results according to the

calcuia"t^ons=in-=Ap^e^dixD.The APD-limits for the field duplicates (where

both results are a 5x RDL) are 20% for water samples and 35% for soils.

When one or both the results are < 5x RDL, the limit should be expressed as

the difference between result and MDA value or the difference between the

MDA values, in which the acceptable limits are the range of t RDL for water

samples and s 2x ROL for soils. Data qualification is not required for

field duplicate RPO however, the results of field duplicates should be
discussed in the validation narrative to alert data users to uncertainties

----- ----- ---- lrithe{^.ataset dl:ring Auricinn ma4inn,
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= 10.5.3 Field Splits

A field split sample is primariiy used to --assess -precision. A field
split sample is a representative sample from a sampling event sent to a
third-party (reference) laboratory. The validator shall contact the project
coordinator for the identification of the field duplicate submitted to the
laboratory if the information has not already been provided.

,The--reference laboratory data is used to help formally evaluate the
pro,lect-data quality-objectives at the end ofthe data validation process
and is not specifically used to qualify an individual data package.
Evaluate the field split sample results by comparing the corresponding
sample results to the reference laboratory sample results. Note the results
of the split sample duplicate analysis in the validation narrative, and
summarize the results in the final data validation report.

10.6 HOLDING TIMES

--- Verify that all samples were preserved properly (water samples should
be preserved to a pH < 2 with nitric acid) and analyzed within 180 days. If
holding times are exceeded, qualify sample results as follows:

• If water samples were not preserved and samples were not analyzed
within 180 days, qualify all associated results as unusable (R for
detects, UR for non-detects).

if holding ti ^ian ,^a„c but 5360 day s, qualify all results^Tie` arc° -^.. ..-^-
as estimated (J for detects, UJ for non-detects).

• If holding times are >360 days, qualify all associated-resuits as
-..--- - - unusable (R for detects, UR for non-detects).

10.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

Verify that the laboratory has reported the following information for
each "sainp i e:

• WHC sample identification,

• laboratory sample identification,

• sample and QC results and raw data,

o f}uorameter-c-a-libration and raw data.

Check calculations as specified in the appropriate validation level
and correct sample results as necessary. Note in the validation report if
sample quantitation limit values do not meet the RDL values. If the sample
results and detection limits cannot be verified, qualif the associated
results as estimated (J for detects, UJ for non-detects^.
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10.8 OVERALL ASSESSMENT AND SUMMARY

Complete the data validation checklist (Appendix A) and summarize the
qualified results as specified in Section 13.0, Reporting Requirements.
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11,0 PHOSPHORIMETRIC URANIUM DATA VALIDATION REqUIREMENTS

This section presents data validation requirements for the analysis of
water samples for uranium by laser phosphorfinetry. Sampies are anaiyzed by
mixing with a specified phosphate reagent, then analyzed on a laser
fluorescence instrument. The uranium ions present in solution fluoresce
when excited by a tuned ultraviolet laser, and their intensity is measured
by a photomultiplier tube. Sample concentration is determined by an

-, °1 standard technique.1 n rc ...

11.1 CASE NARRATIVE

A case narrative should be included with each data package and should
be reviewed for information specific to the associated data such as
abnormalities encountered with the samples, matrix problems, reanalyses, and
d

.
eviat

-
l
>
bns from th e rererenLC

e______^
Ua

.w
ii

^
ai^^1^^+ira1 meth ..nd^....^ ^..^......

11.2 INSTRUMENT CALIBRATION

The objective of instrument calibration is to ensure that systems used
for sample analysis were initially capable of producing quantitative results
and that the calibration was maintained throughout the time period in which
samples were analyzed. The calibration data may be submitted with the data
package or as a separate supplement.

Verify that the following requirements were met:

• Check that the laboratory calibrated the instrument on the day of
sample analysis using a blank and at least three standards covering
the range of the sample concentrations and that the calibration
coefficient was at least 0.98 or better.

• Check that standards used for calibration were NIST traceable or
eauivalent and that certificates and a dilution log are provided.

After evaluation is complete qualify associated sample results as
follows:

• If the instrument was not calibrated on the day of sample analysis,
qualify associated results as unusable (R for detects, UR for non-
detects).

• If the calibration coefficient is less than 0.98, qualify sample
results according to the following table:

Correlation Coefficient Qualifier

0.95 - 0.97 J for detects, UJ for non-detects

<0.95 R for detects, UR for non-detects
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rax^;^^^^^.8^^1^^^

WHC-SO-EN-SPP-001, Rev. 1

• If the NIST traceability certificates are unavailable and cannot be
= provided by the laboratory, qualify associated sample results as

unusable (R for detects, UR for non-detects) providing other
calibration indicators are non-compliant; otherwise, qualify sample
results as estimated (J) for detected results and unusable (UR) for
non-detects.

11.3 BLANKS

Blank sample results are reviewed to assess the extent of
contamination introduced through sampling, sample preparation and analysis.
Summarize all blank results in the validation narrative.

11.3.1 Laboratory Blanks

Verify that the laboratory blank analysis met the following criteria:

• Performed at a 5: frequency ( 1 in 20 samples) all of the same
matrix or at least once per SOG.

• Prepared at the same time and analyzed with the samples using the
same procedure.

• Results are less than or equal to the RDL.

Evaluate the laboratory blank data by verifying the following:

• Raw data including instrument printouts were provided by the
laboratory.

• Results and detection limits were accurately reported.

A€ter evaluattoll-ts complete.-qualify--all--associ-ated-sample results as
follows:

• If a laboratory blank was not performed with the associated
samples, qualify all associated sample results as estimated (J for
detects, UJ for non-detects).

• If positive results are present in the laboratory blanks, qualify
sample results that are less than the MOA as undetected M.

• If positive results are present in the laboratory blanks, qualify
all associated positive sample results that are greater than or
equal to the MOA and less than five times the highest blank
concentration as estimated (J). For negative sample results,
elevate the result to the ROL and qualify as undetected (U).

If_the sample result is >ROL and >5 times the associated highest
blank result, no qualification is necessary.
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11.3.2 Field Blanks

Review the field sampling documentation to identify the field blank

samoles iusuatY9-#dentified-as-equipment bianks)-and-sampie types. Verify
that the'field blanks were handled in the laboratory as actual samples. No
qualification is to be done based on field blank results, however the
results should be discussed in the validation narrative to alert data users

----to-uncerta#nties ifl-the-data set during decision making.

11.4 ACCUiwCi

The degree of accuracy is defined-by the-laboratory performance and
compliance with project specific and analytical requirements as determined

--dy ttfe iaboratory control or blank spike, and performance audit sample
recover,v values.

11.4.1 Laboratory Control or Blank Spike Samples

Verify that LCS or 85S samples met the following criteria and that the
laboratory-provided the following information:

• Performed at a 5'. frequency (1 in 20 samples) all of the same
matrix or at least once per SOG.

• Prepared at the same time and analyzed in the same analytical run,
using the same procedure, as the associated samples.

------^-------------^P' -LL°ior-BSS -activi-ty is between 5 and 30 times the associated ROL
value.

• Provided the actual LCS concentration or the spike concentration
and the amount of spike added for the BSS.

• Results are within the limits of 70% to 130: recovery.

After evaluation qualify associated sample results as follows:

LCS or BSS %R Sample Activity Qualification

- 70% - 130%, z-MDA - None Required
I I < MDA None Required

Z 30'c and < 70s z MOA J
< MDA UJ

> 130't z MDA J
< MDR . No.n.e Requi.red

< 30s z MDA R
l MDN L'R
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If neither an LCS nor BSS sample was performed with the associated
analytical batch, qualify the associated samp le results as
estimated (J for detects, UJ for non-detects)

11.4.2 Matrix Spike Samples

---- --- Tfiie matrix spike-sample analysis provides information about the
effect of each sample matrix on the preparation and measurement methodology.

Verify that matrix spike analyses were conducted as follows:

• Performed at a 5% frequency ( 1 in 20 samples) all of the same
matrix or at least once per SDG.

• Prepared at the same time and analyzed in the same batch, using the
same procedure, as the associated samples.

• Percent recovery is within the limits of 60% to 140% unless sample
concentration exceeds the spike concentration by a factor of 4 or
more.

Qualify associated sample results as follows:

MS %R Sample Activity Qualification

60: - 140: _ MOA None Required
= MDA None--Required

Z 10% and < 60% MDA J
< MDA UJ

> 140% MDA J
< MDA None Required

< 10% _> MDA R
< MDA UR

If a matrix spike sample was not performed, but is required, with the
-----assoeiated-analyt#cal -batch. qualify-ass0ciated-sample-results-as--estimated

(J for detects, UJ for non-detects)

11.4 ^'2 Darf^rma.^.L@ AL'dit ^a.'^ple4

Performance audit samples are generated by 'dHC, introduced to the
laboratory as a normal field sample, and used to determine the accuracy of
:he - i abaratcry.,.,m,,;,., ! ,,...,,.ea,,.•.. . r..... ,. ^^^ .

Contact the WHC project coordinator for the identity, source and
rnntrnl limits for any performance audit sample submitted with the sample
group. Note the results of any performance audit sample in the final data
validation reoort.
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= 11.5 PRECISION

T`ne review of field 'nA iahoratory precisi'on provides information on
the laboratory reproducibility and whether sampling activities are adequate
to acquire consistent samples. Field blanks should not be used for
laboratory duplicates.

11.5.1 Laboratory Duplicates

.erify tho the duplicate samples met the following criteria and that
the laboratory provided the following information:

• The laboratory has conducted a duplicate analysis sample at a
frequency of 101i (two in twenty samples) for each matrix in each
analytical batch or at least once per SOG.

= The duplicate analy:is was prepared and analyzed in the same batch,
using the same procedure as the associated samples.

• The relative percent difference ( RPD) must be less than W. for
water samples ( <35% for soils) if the sample concentration is

---- - - greater than five-times-the RDL.

• For sample results less than five times the ROL, the difference
between the primary and duplicate sample results must be less than
the ROL for water samples (<2x ROL for soils).

Check all calculations and after evaluation is complete, qualify
associated sample results as follows:

-CTriginai Sample Resuii: RPD or Range Qualification

No duplicate-analyzed - Not--applicable --- J-for-detects, UJ -for -
non-detects

>5x ROL >20% for waters and
>35: for soils

J for detects, UJ for
non-detects

=5x RDL >RQL-for waters and
>Zx ROL for soils

J for detects, UJ_ for
non-detects

11.5.2 Field Duplicate Sample

The preparation of field duplicate samples are specified for some
sampling events. If a field duplicate sample is sent to the laboratory, the
results can aid in the overall evaluation of the data set. The validator
shall-contact-the-pro,)ect-coordinator for the identification of the field
duplicate submitted to the laboratory if the information has not already
been-provided.

Calculate the difference between the two results according to the
calculations in Appendix D. The RPD limits for the field duplicates (where
both results are-?-- 5x RDL)-are 20t for water samples and 35: for soils.
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When one or both the results are < 5x ROL, the limit should be expressed as
the_difference_between results,-betwegn-the-resul*---and-MDA-value--or-the
difference between the MDA values, in which the acceptable limits are the
range of t RDL for water samples and t 2x ROL for soils. Data qualification
Is not required for field duplicate RPD however, the results of field
duplicates should be discussed in the validation narrative to alert data
users to uncertainties in the data set during decision making.

11.5.3 Field Splits

A field split sample is primarily used to assess precision. A field
spiit-sampie is a representative sample from a sampling event sent to a
third-party (reference) laboratory.. The validator shall contact the project
-coordinator-for-the-identification of-the-field dupiicate submitted to the
laboratory if the information has not already been provided.

The reference laboratory data is used to help formally evaluate the
project data quality objectives at the end of the data validation process
and is not specifically used to qualify an individual data package.
Evaluate the field split sample results by comparing the corresponding
sample results to the reference laboratory sample results. Note the results
of the split sample duplicate analysis in the validation narrative, and
summarize the results in the final data validation report.

11.6 HOLDING TIMES

Verify that all samples were preserved properly (water samples should
be preserved with nitric acid, HNO„ preferably in the field or otherwise
immediately upon receipt at the laboratoryj and analyzed within 180 days.
If holding times are exceeded qualify sample results as follows:

• If water samples were not preserved and samples were not analyzed
within 180 days, qualify all associated results as unusable (R for
detects, UR for non-detects).

• if holding times are >180 days but 9 60 days qualify all results as
estimated (J for detects, UJ for non-detects).

•--If hola'ing iimes are >360 days, qualify all associated results as
unusable{{t for detects, UR far non-detects).

11.7 SAMPLE RESULT QUANTITATION AND DETECTION LIMITS

Verify that the laboratory has reported the following information for
-each-sa-PT e:

• WHC sample identification,

• laboratory sample identification,

• instrument identification,
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_ • sample raw data including instrument readings, analysis date, and
time,

• sample and QC results and required detection limits.

Check calculations according to the specified data validation level
and correct sample results as necessary. Note in the validation report if
MDA values do not meet the RDL values. If sample results and MDA values
cannot be verified, qualify the results as estimated (J for detects, UJ for
non-detects).

,,,A avEaALL ASSESSMENT AND SUMMARY

Complete the data validation checklist (Appendix A) and summarize the
qualified results as specified in Section 13.0, Reporting Requirements.
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12.0 INDUCTIVELY COUPLED PLASMA/MASS SPECTROMETRY REQUIREMENTS

This section presents specific data validation requirements selected
radionuclides analyzed by inductively coupled plasma/mass spectrometry
(ICP/MS) instruments.

12.1 CASE NARRATIVE

A case narrative will be included with each data package and should be
reviewed for information specific to the associated data such as
abnormalities encountered with the samples, matrix problems, reanalyses, and

------ -----de'iiations--from the refcrcnccd analyticai Il.ethod.

12.2 INSTRUMENT CALIBRATION

This section describes the specifications for initial and continuing
instrument calibration.

The objective of instrument calibration is to ensure that detectors
used for sample analysis were initially capable of producing quantitative
results and that the calibration was maintained throughout the time period
in which samples were analyzed. The initial calibration data may be
submitted with the data package or as a separate supplement.

12.2.1 Tuning and Mass Calibration

Verify that the ICP/MS instrument was tuned prior to sample analysis
and that the following criteria were met:

• Instrument was tuned with a mixture of the target radioisotopes at
a concentration level not greater than 10 times the RDL and the
tuning results are repnrtad along with the raw data.

• The observed versus tune mass response agree within 5%.

• Tuning standards are NIST-traceable and certificates and a dilution
- - - rog are provided.

If the criteria are not met, qualify the associated sample results as
---- --- --SntiSabl€ In

for detei.ts, iiR for nurrdetect-)

12.2.2 Initial Calibration

Verify that the initial instrument calibration met the following
criteria:

• Each ICP/MS instrument used was calibrated at the beginning of each
analytical run with a calibration mixture containing all
radioisotopes of interest.
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_ • Calibration standards are NIST-traceable and certificates are
provided.

• Initial calibration verification (ICY) percent recoveries are
-within the control limits of 90% to 110% recovery.

Evaluate the initial calibration data by verifying the laboratory has
provided the following raw data or that the data Is available in the most
recent calibration supplement:

• ICY percent recovery values for each radionuciidr analyzed by
ICP/MS.

•-_ NIST_traceability certificates for all calibration standards
including a dilution loq documenting the preparation dates, lot
numbers, OPM activities, expiration dates, amount of standards
used.

Check forcalculatior, errors on at least one ICY standard. After
evaluation is complete, qualify all associated sample results as follows:

• If the ICV is out of the control limits of 90% to 110%, then
--- qualify the associated sample results for that radionuclide as

estimated (J for detects, UJ for non-detects).

• If the ICP/MS instrument initial calibration raw data is
unavailable and cannot be provided by the laboratory, reject all
associated sample results (R for detects, UR for non-detects).

12.2.3 Continuing Calibration

Continuing calibration checks are performed periodically in order to
demonstrate the instrument reliability and therefore to determine if the
ir3 trument is capable o-€-producing-acceptable quantitative results at the
time the associated samples are analyzed.

Verify that the continuing instrument calibration met the following
i.i,tcria.

• Continuing calibration checks were performed at a 10% frequency
(after every 10 samples), or every two hours, whichever is most
frequent.

• Check standards are NIST-traceable and certificates and a dilution
log are provided.

• Continuing calibration verification (CCV) percent recoveries are
within the control limits of 90: to 110% recovery.

After evaluation is complete, qualify all associated sample results as
fnllovs:
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• If a CCV is out of the control limits of 90% to 110%, qualify the
associated sample results for that radionuclide as estimated (J for
detects. UJ for non-detects).

• If the associated continuing calibration data is unavailable and
cannot be provided by the laboratory, reject all associated sample
results (R for detects, UR for non-detects).

12.3 BLANKS

The blank data results are reviewed to assess the extent of
contamination introduced through sampling, sample preparation and analysis.
Summarize all blank results in the validation narrative.

12.3.1 Laboratory Blanks

The purpose of laboratory blanks is to determine if contamination is
-introduc€d-in the sample through the laboratory sample preparation and
analysis process.

The three different laboratory blanks analyzed for ICP/MS include:

• ICB - Initial calibration blank, analyzed after the initial
calibration samples and before the laboratory and QC samples.

• CC8 - Continuing calibration blank, analyzed at a 10% frequency, or
every two hours, whichever is most frequent. The CCB is usually
analyzed inenediately after the CCV standard.

• PB - Preparation blank, digested and analyzed with the laboratory
and field samples.

Verify that the following criteria were met:

• ICS was performed at the appropriate time as described above.

• CCB samples were analyzed at the specified frequency as described
above.

• PB was prepared at the same time and analyzed in the same
analytical run, using the same procedure, as the associated
samples.

After evaluation, qualify sample results as follows:

If any of the required blank samples were not performed within the
associated sample run, then qualify all associated sample results

---- -- as estim,ated (J for detects, U3 for non-detects).

• If positive results are present in the laboratory blanks, qualify
all associated positive results that are less than five times the
highest blank concentration as estimated (J).
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q d ' Ŷ! , // pp/ 3 W4/!.l^IM.dY^I7^

WHC-SD-EN-SPP-001, Rev. 1

----- •--Y`f the sample result is >RDL and >5 times the associated highest
blank result, no qualification is necessary.

12.3.2 Field Blanks

Review the field sampling documentation to identify the field blank
sameles ( usually identified as equipment blanks) and sample types. Verify
that the field blanks were handled in the laboratory as actual sampies. No
qualification is to be done based on field blank results, however the
results should be discussed in the validation-narrative-to a}ert data users
to uncertainties in the data set during decision making.

12.4 ACCURACY

The degree of accuracy is defined by the laboratory performance and
compliance with project specific and analytical requirements as determined
by the matrix spike, laboratory control or blank spike, and performance
audit sample recovery values.

12.4.1 Laboratory Control or Blank Spike Samples

The laboratory control (LCS) or blank spike (BSS) sample analysis
provides information concerning the effectiveness and accuracy of the
laboratory method.

Verify that the LCS or BSS samples met the following criteria and that
the laboratory provided the following information:

• Performed at a 54 frequency (1 in 20 samples) all of the same
matrix or at least once per SDG.

• Prepared at the same time and analyzed in the same batch, using the
same procedure, as the associated samples.

• LCS or 85S activity is <100 times the ROL value.

• Provided the actual LCS concentration or the spike concentration
and the amount of spike added for the BSS.

• Verify that the results are within the limits of 701, to 130%
recovery.

After evaluation is complete, qualify all associated sample results as
follows:

LCS or BSS %R Sample Activity Qualification
_-._ -_-__ ^nr. •an.. ^_une

None q°yn:^irediw. -- i^^-. - -- c r.u.. ------- -- ---- ---- ......^ , ^

< MOA None Required
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LCS or 8SS %R Sample Activity Qualification

at 30% and < 70% a MOA J
< MDA UJ

> 130% Z MDA J
< MOA None Required

< 30% 2 MDA R
< MDA UR

If neither an LCS nor BSS sample was performed with the associated
analytical batch, qualify the associated sample results as estimated (J for
detects, UJ for non-detects).

12.4.2 Matrix Spike Samples

The matrix spike sample analysis provides information about the effect
of each sample matrix on the preparation and measurement methodology.

--Verify that the matrix spike samples met the following criteria and
that the laboratory provided the indicated information:

• Performed at a 5% frequency (1 in 20 samples) all of the same
matrix.

• Preparedatthesame-time and analyzed in -the -sam,e -batch, using the
• same procedure, as the associated samples.

• Provided the spike concentration and the amount of spike added.

• Verify that the results are within the limits of 60% to 140%
recovery unless the sample activity exceeds the spike activity by a
factor of four or more.

After evaluation is complete, qualify all associated sample results as
follows:

MS %R Sample Activity Qualification

60% - 140% z MDA None Required
< MDA None Required

2 10% and < 60% z MDA J
< MOA UJ

> 140't 2 MDA J
- --- - --^-MDA--- None Required

< 1Dy^ -_ L- MDA - - R
j < MOA UR
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If a matrix spike sample was not performed with the associated

analytrca 'i` batch, qualify the associated sample results--as-estimated (,7 for

3neteCtra j tlY- fCr .....e.^..n,

+^ " a Perfo=a.n.ce Audit Samples^...^..

Performance audit samples are generated by WHC, introduced to the

laboratory as a normal field sample, and used to determine the accuracy of

the laboratory analytical procedure.

Contact the WHC project coordinator for the identity, source and

control limits for any performance audit sample submitted with the sample

group. Note the results of any performance audit sample in the final data

validation report.

12.5 PRECISION

The review of field and laboratory precision provides information on

the laboratory reproducibility and whether sampling activities are adequate

to acquire consistent samples. Field blanks should not be used for
laboratory duplicates.

12.5.1 Laboratory Ouplicates

-^------------^-----Verifythat-th-c-^d•Splicat^csamples met thefcllcuing _rit_a_ria and that

the laboratory provided the following information:

-The-laboratory has-conducted-a duplicate-analysis sample at a
frequency of 10'. ( two in twenty samples) for each matrix in each

_ analytical batch or at-least-once per Suu.

= The duplicate analysis was prepared and analyzed in the same batch,
using the same procedure as the associated samples.

-The-relative-percent difference (RPu) must be less than 20y for
- - ------ watersamples-(<3S$-for-53T1s

4

/-Tf-the-sampie concentration is

greater than five times the ROL.

• For sample results less than five times the RDL, the difference
-between.-the-primaryand dupiicate-sample_resu.lts must be less than
the RDL for water samples (<2x ROL for soils).

Check all calculations and after evaluation is complete, qualify
associated samole results as follows:
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Original Sample Result RPD or Range Qualification

No duplicate analyzed not applicable-- - J for detects, UJ for
non-detects

>5x ROL >20% for waters and J for detects, UJ for
>35% for soils non-detects

<Sx RDL >RDL for waters and >2x J for detects, UJ for
RDL for soils non-detects

12.5.2 Field Duplicate Sample

The preparation of field duplicate samples are specified for some
sampling events. If a field duplicate sample is sent to the laboratory, the
results can aid in the overall evaluation of the data set. The validator
shall contact the project coordinator for the identification of the field
duplicdte 3ub`ml'i-t8b-to ihe-iaboratoryiT inE information has not aiready
been provided.

Calculate the difference between the two results according to the
calculations in Appendix D. The RPO limits for the field duplicates (where
both results are ? Sx ROL) are 20% for water samples and 35: for soils.
When one or both the results are < 5x ROL, the limit should be expressed as
the difference between result and MDA value or the difference between the
MDA values, in which the acceptable limits are the range of t ROL for water
samples and t 2x RDL for soils. Data qualification is not required for
field duplicate RPD however, the results of field duplicates should be
discussed in the validation narrative to alert data users to uncertainties
in the data set during decision making.

12.5.3 Field Splits

A field split sample is primarily used to assess precision. A field
split sample is a representative sample from a sampling event sent to a
third-party (reference) laboratory. The validator shall contact the project
coordinator for the identification of the field duplicate submitted to the
laboratory if the information has not already been provided.

The reference laboratory data is used to help formally evaluate the
project data quality objectives at the end of the data validation process
and is not specifically used to qualify an individual data package.
i=,^^^ina+o rho fiolA cYiit sam. .,.... ple results by comparing the correspondingt..^ , .
sample results to^the reference laboratory sample results. Note the results
of the split sample duplicate analysis in the validation narrative, and
sumarize the-results in the final data vaiidation-report.

12.6 HOLDING TIMES

Verify that all samples were preserved properly (water samples should
be preserved with nitric acid, HNO„ preferably in the field or otherwise
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immediately upon receipt at the laboratory) and analyzed within 180 days.

If holding times are exceeded qualify sample results as follows:

• If water samples were not preserved and samples were not analyzed
ithin 180 days , qualify all associated results as unusable (R for,a.

tects, UR for non-detects).

• If holding times are >180 days but 960 days qualify all results as

estimated (J for detects, UJ for non-detects).

• If holding times are >360 days, qualify all associated results as
unusable (R for detects, UR for non-detects).

12.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

Verify that the laboratory has reported the following information for
each sample:

• WHC sample identification,

• laboratory sample identification,

• instrument identification,

• r,.. ,e , sis date a ,^,d time.^Q...N '. dll,.,,

• sample analysis raw data,

• <amnle rocultc and dPte[tion limits.---- - ---- ^ ......r

• sample preparation data,

• required detection limits.

Check calculations according to the specified data validation level
and correct sample results as necessary. Note in the validation report if
MOA values do not meet the ROL values. If sample results and "!OA values
cannot be verified, qualify the results as estimated (J for detects, UJ for
non-detects).

12.8 OVERALL ASSESSMENT AND SUMMARY

--------- ------------Compl"ete--the--data-vall'u'atiVn L,Iel.kl i5t (Appendix A) and summarize the
qualified results as specified in Section 13.0, Reporting Requirements.
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13_0__REp4RTING REO UIREMENTS

This section presents reporting requirements for validation reports on
both a sample group and overall case basis, where several groups of sample
analyses are summarized for inclusion into individual environmental site
investigation reports. The three types of deliverables required for data
validation activities are summarized below:

• Data validation packages - validation documentation and aualified
results prepared and submitted with the original analytical data
package for inclusion in the project QA record

• Data validation summary reports - a report prepared which
summarizes the validation of multiple data packages on a project
basis such as a round of groundwater sampling or a group of samples
collected for a project

• Electronic data deliverables - validated data provided in a
specific electronic format at the conclusion of validation of
muatiple data packages on a project basis. The frequency of
submittal of electronic data will be determined on a case by case
basis

13.1 DATA VALIDATION PACKAGES

After completing the validation of a single data package and analysis
type or group, summarize the results of the validation in a technical
memorandum that addresses the following items:

• Introduction-This section of the memorandum shall provide a short
-------- -introd:ici:SEn--iC^.@nt-ifylPg-the samples and analyses validated,

laboratories involved, and applicable plans and specifications.

• Data Quality Objectives-This section of the memorandum shall
provide a brief summary of the degree to which project specific

-data quality objectiYEs-were-met-as-related to the sample analysis.
?rief s;.1mn:aries of the precision, accuracy, sample result
verification, detection limits, and completeness shall be
addressed.

___ __ • MaJor Deficiencies-This section will address major deficiencies
that resulted in the qualification of sample data as unusable.

• Minor Deficiencies-This section will address minor deficiencies
that resulted in the qualification of sample data as estimated.

• References-This section will provide a list of references used for
validation of the subject data.

Attached to the memo will be an_explanation_of-the data validatinn
qualifiers applied to the sample results, a copy of the annotated laboratory
r€p^_rt fo.^..^.s, and a copy of the data validation supporting documentation.
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The memo and attachments will be inserted in the front of the original data
package and returned to HASM within 21 calendar days of receipt of the data
pa ig o, this ._._f«tiiTe,,^+ fnneat is ,.oravided in Appendix B._ cxage= -An-€xamp^ ._....--

13.2 DATA VALIDATION SUMMARY REPORTS

At the completion of a project that involves several analytical data
packages, a final narrative summary will be prepared, reviewed, and
submitted to the WHC project coordinator. Attached to this report will be
a tabulated data summary of all validated data and copies of the annotated

_ .._-'_ - - - --.. ---. ---.-- n`t a_-=mi
,-
n^ _.. ^^ ..o.^^..JA

laboratory reports.
-rmum, the tabufiar-sum'aiy must pe the HEIS

number, sample collecticn--date,-sample-location (if available), sample type,
constituent name, constituent result, result.qualifier, and constituent
reportinglimits. In preparation of this tabular data summary, the

- validator must have a system of performing a 100% check for transcription
errors of all data against the written documentation. An outline-for this
type of report is provided in Appendix C.

-- ].3.3 ELECTROH3C DATA TRANSMIiiAL REQUIREMENIS

At the CGnrlieinn of a validation pro.ject, results of the validated
data are additionally to be ^rovided in the fornat described in Table 13-1
on a 3.5-inch disk in MS-DOS high density format compatible with the
applicable subject areas specified in the HEIS Users Manual (WHC 1990).
This requiremerfi shall apply to analytical data initially provided to the
validators in the format specified in Table 13-1 or in CLP-Format A
electronic format to facilitate loading, manipulation, and update of
analytical results and qualifier flags.

Each record in the transmittal file is designed to contain the
analytical results for one chemical analysis parameter. All fields in the
record are to be fixed-length, containing no special format codes,
delimiters, or separators. Data entry fields marked with an asterisk (*) in
Table 13-1 refer to fields in the transmittal file that must contain the
specified information, since these fields make up the unique identifier used
by HEIS for retrieval of the record. The remainder of the fields are to

----report data-changac. Data shall be supplied for records with changed data
-- - - fields only such as the value rptd and qualifier fields. Each line in the

transmitted file must contain 76 characters plus one additional character
for the end-of-line terminator (typically the carriage return character).
Tentaiiveiy identified compound results shall be transmitted only if a valid
Ct,emical Abstracts Service (CAS) number is supplied for the result.

The validator must have a procedure in place for verifying the
accuracy of the electronic data with the written record if changes are made
53 a resuf#.._, ,. .ŵ..l .̂ procedure be submitted to-.--__l^ B the -^ia {dat{Gn -- e ^,^ nr.nr.nAun shall

the WHC project coordinator for approval prior to use. At a minimum, a 100%
check of all changed data against the written documentation must be
performed.

'MS-DOS is a trademark of Microsoft Corporation, Redmond, Washington.
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The WHC project coordinator and HEIS coordinator may specify options
for electronic data submittals on a case by case basis since laboratory

ectronic data transmittal formats are currently in development.
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15.0 ACRON'MS AND ABBREYIATIONS

CCY continuing calibration verification
cpm cC:nt^. ycr minut@
RDl required detection limit
%D Percent Difference
dpm Disintegrations per minute
dps--- ---Disintegrations per second
EPA U.S. Environmental Protection Agency
eV electron volt
FWHM Full Width at Half Maximum
g gram
GPC gas proportional counting
HEIS Hanford Environmental Information System
ICPiMS inductively-caupled piasma;aass spectrametry
ICP inductively-coupled olasma
ICV initial calibration verification
KeY kilo electron volts
LCS laboratory control sample
LLD lower limit of detection
LSC liquid scintillation counter
MDA minimum detectable activity
MeV million electron volts
MS matrix spike
M50 matrix spike duplicate
NIST National Institute of Standards and Technology
QA quality assurance
QAPjP quality assurance project plan •
QC quality control

c -a
f :-:IC-Iib' -GurT-I.--CIi.rCir:-Vll

- ---
I.UCIclII.

RF response factor
RPu relative percent difference
YR percent recovery
SAR sample analysis request
SDG sample delivery group
sigma standard deviation
SOW statement of work
WHC Westinghouse Hanford Company
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16.0 GLOSSARY

Abundance: The number of photons of a specific energy emitted by 100 atom

decays.

Accuracy: The degree of agreement of measurement (or an average of several
measurements of the same thing) with an accepted reference or true value.

Activity: The rate of decay of a radioactive source.

Aliquot: A measured portion of a sample taken for analysis.

A1pha Particle: A`He nucleus emitted by nuclei undergoing alpha decay.
Most alpha particle energies range between 4 and 6 MeV.

l.^
y^:

•e Ae+e/ti_at The date and military time (24-hour clock) of the start..̂na,. .. ..., .

of a count^on a prepared sample.

Analysis: The separation and determination of the component parts or a
specific property or element contained within a sample. The determination
of-the-concentrat-ion-or-activi-*.y-of an analyte-contained within a sample.

Analv+e•' For radiochemistrv analysis, the specific isotope or radionuclide+ .-
of interest which an analyst seeks to determine; the radioactive element of
interest.

-`---'
theAnalytficaT 6atcnc A group of samples _̂f' ^^^r same matrix ana l yze d toget h er

using the same method and containing the required number of method blanks,
matrix spike samples, lab control samples,'and duplicate samples.

Anaiyticat-sample: -Any solution ormedia--introduced--irsto-an instrument on
which an analysis is performed excluding instrument calibration, calibration
verification, and calibration blank.

Autozero: Zeroing the instrument at the proper setting. It is equivalent
to running a standard blank with the instrument response set at a value of
zero.

Average Intensity: The mathematical average of at least two different
intensity measurements.

Background: Random counts detected by the instrument which arise from
sources other than the sample being analyzed, such as interfering isotopes
within the reagents used for sample preparation, detector contamination,
electronic noise, and cosmic rays.

Background Water: Tritium-free water used for sample analysis in which the
tritium present-isnear und-etectaeie. iritium content of samples is
measured relative to the background water.

Batch: A group of samples prepared at the same time in the same location
using the same method.
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Beta Particle: A highly energetic electron emitted by a nucl.eus undergoing
- beta decay.

Blank: An artificial sample designed to monitor the introduction of
artifacts into the measurement process. For aqueous samples, reagent water
is used as a blank matrix. A universal matrix does not exist for solid

, __..samp } esp therefore;-no matrix or rea g er. t water-is routielv used . There are

several types of blanks, that monitor a variety of processes:

• A Laboratory Blank is taken through sample preparation and analysis
only. It is a test for contamination in sample preparation and
analyses.

• A Trip Blank is shipped to and from the field with the sample
containers. It is not opened in the field, and therefore, provides
a test for contamination from sample preservation, site conditions,
and transport as well as sample storage, preparation, and analysis.

• A Field Blank is opened in the field and tests for contamination
from the atmosphere as well as those activities listed under trip
blark.

_____.-__. _._--..- •__-An €y.. i...s..a vl,..b ;e nnurvA_annrnnriatelv over or through sampleu,,.,,,•.,,. ...... ., Yv r-cu PP..... ....-.. ....

collection devices and tests for the cleanliness of samplinq
equipment as well as those activities listed under field blank.

Trip, field, and equipment blanks are handled by the laboratory as actual
samples. However, they should not be used for matrix spike or duplicate
samples.

Blank Spike Sample (BSS): A blank spike sample is a known, clean sample
matrix spiked with a known composition. Blank spike samples are analyzed
using the same sample preparation, reagents, and analytical methods employed
for the samples received.

Calibration Verification: The periodic analysis of one or more standards
independent of the calibration standards to verify the accuracy and
stability of the initial instrument calibration.

Calibration Blank: A volume of acidified deionized/distilled water, or
empty planchet or geometry analyzed to establish the instrument accuracy at
the low end of the calibration curve.

Calibration: The establishment of an instrument response curve or
mathematical correlation based on the measured response of a known
concentration of radiochemical analyte or group of analytes.

Case: A finite, usually predetermined number of samples collected over a
given time period from a particular site. Case numbers may be assigned by
the Hanford Environmental Information System (HEIS). A Case may consist of
'-- - '...° c""..t.. n.,7s......., c.......... trnr.A_-titiEtlr more ^awp^c uc11r^y uiuup^ kjuu/.

Chain of Custody: A document designed to trace the custody of a sample(s)
from the point of origin to final disposition with the intent of legally
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proving that custody remained intact and that tampering or substitutions
- -were precluded.

Checksource: A radioactive source which is used to verify the calibration
of the counting systems.

Chemical Carrier: A quantity of non-radioactive or non-labeled material of
the same or a chemically similar composition as the corresponding
radioactive or labeled constituent being analyzed.

Chemical Yield: The amount of carrier recovered compared to the amount
added. The chemical yield is used as a correction factor in the calculation
of the final analytical result.

Coefficient of Variation (CV): The standard deviation as a percent of the
arithmetic mean.

Comparability: The degree of confidence with which one set of data can be
compared to a related set of data.

measure of the am,,.^^r valid data obtained from aCamoletenes;: A m^^ .,^^ .,,., ,.. of
measurement system relative to the amount that was expected to be obtained
under current, normal conditions.

rom r ^*>> Resnnnse. Comoensation and Liability Act- _...g ehensfve-Envi r.ns.^..... ^--•--• - -
(CERCLA): A Federal law passed in 1980 and modified in 1986 by the
Superfund Amendments and Reauthorization Act. The Acts created a special
tax that goes into a Trust Fund, commonly known as Superfund, to investigate
and clean up abandoned or uncontrolled hazardous waste sites. Under the
proeramt. _,. ; EPA can either:

• Pay for the site cleanup when parties responsible for the
contamination cannot be located, or are unwilling or unable to
perform the work.

• Take legal action to force parties responsible for site
contamination to clean up the site or repay the federal government
for the cost of the cleanup.

Concentration: The relative fraction of one substance in another, normally
- --- ^eexpressed in weig t percent; volame perc2r^t, ^̂.r as a weight_ oer volume^_-
ratio.

Continuing Calibration: The analysis-of one or more-checksource standards
analyzed periodically, on a daily to weekly basis, in order to verify that
the initial calibration continues to be valid.

Control Limits: A range within which specified measurement results must
fall to be compliant. Control limits may be mandatory, requiring corrective
action if exceeded, or advisory, requiring that noncompliant data be
flagged.

Correlation Coefficient (r): A numeric value (r) which indicates the degree
of dependence between two variables (concentration vs response). The more
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den&_^do„+ theyv are, the closer the value to one. Determined on the basis of,,..__.._
the least squares function.

Curie: 3.7 x 1010 disintegrations per second -

----- -------- Custody: -Immediate-ciYar-ge,-£Cntro}, or--possessior ev°rriceA by a person or

competent authority on a sample.

Day (d): Unless otherwise specified, day shall mean calendar day.

Detection: The act of measuring the quantity of a property, compound or
element contained in a sample.

Disintegrations per minute (dpm): The number of times a radioactive element
undergoes radioactive decay in one minute.

Disintegrations per second (dps): The number of times a radioactive element
undergoes radioactive decay in one second.

Dry Weight: The weight of a sample based on percent solids or the weight
after drying in an oven for a specified time period at a temperature of
105°C.

Duplicate: A second aliquot of a homogenized sample which is analyzed as an
individual sample, using the same procedure. This is used to determine the
precision of the method.

Efficiency: The number of counts per minute ( cpm) registered an an
f instrument divided by the disintegrations per minute ( dpm) value of the

standard being used to check the efficiency.

Enerav Resolution: A value representing'the peak Full Width at Half Maximum
(FWHM) (in Kev) divided by the energy of the peak in the assigned centroid
channel; expressed as a percentage.

Field Blank: A blank sample prepared in the field at the sample collection
site and returned to the lab with the samples to be analyzed. The blank
measures contamination introduced during sample collection. Any sample
submitted from the field identified as a blank.

Field Screening: An investigative technique utilizing analytical chemistry
at or near a worksite to rapidly determine the presence or absence of
environmental contaminants and the approximate concentrations of specific
•target• compounds.

Field Sample: A portion of material received at the laboratory to be
^un..^a:^a,a andcontainers------------analyz8d--$nd--that-iSCantdYn2 i--n-singl@-Cr-mll-rtip e .

identified by a unique HEIS Sample Number.

Frequency (10k): A frequency specification during an analytical sequence
allowing for no more than 10 analytical samples between required calibration
verification measurements, as specified by the contractual SOW.
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= Full Width at Half Maximum ( FWHM): The width of the peak distribution at a

level that is just half of the maximum height of the peak.

Half-Life: The time required for one half of the initial number of

r-adioactive nuclei to undergo radioactive decay.

Holding Time: The maximum amount of time allowed for samples to be held

from sample collection to laboratory analysis.

Independent Standard: A laboratory-prepared standard solution that is
composed of analytes from a different source than those used in the

- standards for theinitial calibration.

Inductively-Coupled Plasma (ICP): A technique for the simultaneous or
sequential multi-element determination of analytes in solution. The basis
of the method is the measurement of atomic emission by an optical
spectroscopic technique. Characteristic atomic line emission spectra are
produced by excitation of the sample in a radio-frequency ICP.

Initial Calibration: The analysis of standards containing varying
concentration levels of analytes or activities of the radioactive element of
interest in order to establish the ratio of concentration vs response across
the working range of the analytical technique. The initial calibration is
used to define the linearity and dynamic range of response of the detector
to the taraet isotooes or radionuclides.

Internal Standards: Internal standards may be used as the basis for the
quantitation. For example, of tritium, in which two identical aliquots are
prepared for each samole. blank, matrix spike, and duplicate. One aliquot
is spiked with a standard at a known concentration prior to analysis, the
other aliquot is not spiked. The recovery is determined by using the
difference of the two results and dividing by the amount of internal
standard added, then multiplying by 100 for the percentage.

Instrument Detection Limit (IDL): Determined by multiplying by three the
standard deviation obtained for the analysis of a standard solution (each
analyte in reagent water) at a concentration estimated to be at three to
five times the IDL on three nonconsecutive days with seven consecutive
measurements performed per day.

Instrument Calibration: The analysis of analytical standards for a series
of different specified concentrations; used to define the quantitative
response, linearity, and dynamic range of the instrument to the
radionuclides of interest.

Interferents: Substances that affect the analysis for the element of
interest.

Isotope: One of a number of specific atoms with identical atomic numbers
but with discrete atomic weights, or similarly specific atoms whose nuclei
have the same number of protons but different numbers of neutrons.

KeV: kilo electron volt or 10' volts.
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Laboratory Blank: A known, clean sample matrix carried through all sample

preparation and analysis procedures. In some instances there is no sample

` matrix-bt;t- al l- Other T7i'epa-rat4Cr-ti+aiyci s_ prnraAurPa are nerformed. A------- -
laboratory blank should be analyzed concurrentYy with each batch of samples

analyzed. This blank measures any contamination due to the laboratory

environment or materials.

Laboratory Control Sample (LCS): A control sample of known composition.

Aqueous and solid laboratory control samples are analyzed using the same

sample preparation, reagents, and analytical methods employed for the

samples received.

--L#near-Range,-Linear-Dyna_iE &ange:- The concentration range over which the

calibration curve remains linear.

Log-In: The receipt and initial management of the sample. It generally

invotves acknowleaoing- zompiete-chain-af-custody;-noting report and invoice

information, recording the analysis requested (including methodology and/or
.__. _ -_ __ --____ _ • ^ ._`a___\ ---:..-a.... a A.".

_ _SpeCSa'1-T nstruciions/, ar^d ann1yn nry a u1^^reet i nterna l l a boratory
identification (usually a number or bar code) for-tracking the progress of
the sample analysis within the laboratory.

Micro Curie ({rCi): 1 x 10'° Curies.

Matrix: The predominant material of which the sample to be analyzed is

composed. For the purpose of this document, a sample matrix is either water

or soil/sediment. Matrix is not synonymous with phase (liquid or solid).
This refers to the physical characteristics or state of a sample (e.g.,
water, soil/sediment, sludge, gas, etc.).

Ma4rix Tnterferenee; The influence of the sample matrix or sample
comn^nan*t iin^n the ability to quantitatively measure compounds inr.........- ^-..

environmental samples.

Matrix Spike/Matrix Spike Duplicate (MS/MSD): A first and second aliquot of
a matrix (water or soil) fortified (spiked) with a known quantity of
analyte(s) and subjected to the entire analytical procedure in order to
determine the appropriateness of the method for the matrix by measuring

. . ... ....^..^ .-----------acctiracy--{-recoveryj-and-ji-reciii6n-(relati'!@ percent Aifferenral

Method Blank: An analytical control consisting of all reagents, internal
standards and chemical carriers or tracers, that is carried through the
entire analytical procedure. The method blank is used to define the level
of iaburatory background contamination.

Minimum Detectable Activity (MDA): The smallest quantity of a radionuclide
that can be detected in a sample with a 95% confidence level. Expressed as
a data quality objective (DQO), the MOA should be less than or equal to the
ROL.

..e-Nar_-.'rs^ ,,^ _ %fau^enr n_.a__„ ^,a_.:....^e l/•. A portion of the data package that includes
- -- ----laboratary,-contract,-Cawe-and- sample-ident-ificati-on, and da_sr.riptive

documentation of any problems encountered in processing the samples, along
with corrective action taken and problem resolution. SOG narrative
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specifications are typically included in the contractual SOW to the
laboratory.

- Nuclide: General term applied to all isotopes Gf-ai}-elements including
-stabl-e and radi-oactive fo^;,a. Nuclides are not considered isotopes. A
given nuclide is characterized by the number of neutrons and protons
contained in the atomic nuclei of that species.

- .. .
=Parts Per Billion (pob) 1-Parts-Per ^iiTlfior: (ppm): um L. s commoniy used to

--------exprEss-l-Gw-cOnCentratiGns-of -cGntaRinantS.--For -exampl-e,l Gz:OfUranium
in one million ounces of water is 1 ppm; 1 oz. of uranium in one billion
ounces of water is 1 ppb.

Percent Recovery (%R): A measure of recovery that is calculated as the
measured value relative to the true value, expressed as a percent.

Percent Moisture: An approximation of the amount of water in a
sail/sediment sample determined by drying an aliquot of sample at 105°C
until constant weight is achieved.

Percent Solids: The proportion of solid in a soil/sediment sample
determined by the percent moisture procedure.

Performance Evaluation ( PE) Sample: A sample of known composition which may
be provided by the U.S. Department of Energy, Westinghouse Hanford Company,
EPA, or Washington State Department of Ecology (Ecology) for laboratory
analysis and which is used by these organizations to evaluate laboratory
performance.

pica Curie (pCi): 1 x 1012 Curies or 2.22 dpm.

arp^itio^e The a^raa ^ent or repeatability of a set of replicate results.. __.__... ..._ _,. __..
among themselves, usually expressed in terms of the deviation of a set of
results from the arithmetic mean. Precision may be qualified in terms of

- --- ----------pQssibleSourcesofvar?abili-ty,repliCahility; rapaatrhility. and

reproducibility.

Preparation Blank: An analytical control that contains purified or
distilled, deionized water and reagents, which is carried through the entire
analytical procedure ( digested and analyzed). An aqueous method blank is
treated with the same reagents as a sample with a water matrix. A solid
method blank is treated with the same reagents as a soil sample.

Prep$ratiG7i LGg: AR GffiTi$} reiGrd Gf thc SaiTipic prcparatiGn.

Preservative: Either a chemical compound or reagent added to a sample to
prevent or slow decomposition or degradation of a target analyte or a
physical process ( such as cooling) used for the same purpose. Both physical
and chGmical preservation may be used in tandem to prevent sample
deterioration.

Protocol: Describes the exact procedures to be followed with respect to
sample receipt and handling, analytical methods, data reporting and
deliverables, and document control. Used synonymously with SOW.
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Qualitative Analysis: An analysis to determine the presence or absence of a
target analyte.

Quality Assurance (QA): All planned and systematic actions necessary to
provide adequate confidence in laboratory results.

Quality Controi (QC): Quality assurance actions that provide a means to
control and measure the characteristics of measurement equipment and
processes to meet established quality.requirements.

-_Quantitative Analysis: An analysis to measure or determine the amount of a
target compound or analyte within the limits of defined precision and

---------acCtlracy requirements.

Quenching: The interference with the conversion of decay energy to signal
measured in the photomultiplier tube, commonly resulting in a reduction in
counting efficiency.

Quench_Monitor: The value obtained by the instrument indicating the level
or degree of quenching in the sample.

Radionuclide: Any radioactive isotope of an element.

Range: The difference between the maximum and minimum values within a set
of values.

RCRA: See Resource Conservation and Recovery Act.

Reagent Blank: A known, clean sample matrix carried through all sample
preparation and analysis procedures. In some instances there is no sample
matrix but all other preparation analysis procedures are performed. A
reagent blank should be analyzed concurrently with each batch of samples
analyzed. This blank measures any contamination due to the laboratory
environment or materials.

Reagent Water: Water in which an interferant is not observed at or above
the minimum quantitation limit of the parameters of interest.

Recovery: A determination of accuracy of the analytical procedure made by
comparing measured values for a reference or fortified (spiked) sample •
against the known true reference or spike values.

Relative Percent Difference ( RPO); A measure of precision that is
__calculated as the absolute value of the difference between two results,
relative to their arithmetic mean, expressed as a percent.

Relative Percent Error: The difference between the observed value and the
PYpE[t2d value_divided by the expected value and multiplied by 100.

Relative Standard Deviation (RSD): A measure of precision that is
calculated as the standard deviation(s) of a set of values, relative to
their arithmetic mean (x), expressed as a percent.
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Replicability: The precision of repeated, independent measurements made on
the same sample by the same analyst at essentially the same time and under

the-same conditions.

Reproducibility: The precision of measurements of the same sample at
different laboratories using the same protocols.

---- ------- -- -
Lf_I. L

two ---^Resolui:ione The degree to wm cn zwo siy^^a, peaks are separated. Resolution

is calculated by dividing the height of the valley between the peaks by the
peak height of the peak being resolved, multiplied by 100.

Resource Conservation and Recovery Act (RCRA): A 1976 federal law that
established a regulatory system to define and track hazardous wastes from
the time-of'-generation to-dispesa-i. - The-law-requires safe and secure
procedures to be used in treating, transporting, storing, and disposing of
hazardous substances.

Roundiny R;:la57 The following are instructions for rounding off or reducing
the number of significant figures in a numeric result. If the figure
followina_ those to be retained is <5, the figure is dropped, and the
retained figures are kept unchanged. As an example, 11.443 is rounded off
to 11.44. If the figure following those to be retained is >5, the figure is
dropped, and the last retained figure is raised by 1. As an example, 11.446
is rounded off to 11.45. If the figure following those to be retained is 5,
and--if- there- are no figures other than zeros beyond the 5. the figure 5 is
dropped, and the last-place figure retained is increased by 1 if it is an
odd number or it is kept unchanged if an even number. As an example, 11.435
is rounded off to 11.44, while 11.425 is rounded off to 11.42. In general,
if a series of multiple operations are to be performed ( add, subtract,
divide, multiply), all figures are carried-through the calculations. Then
the-final answer is--rounded-to--the-p-rsper•number of significant figures.

:-Wl;en-rounding off a result from a series of arithmetic operations,
the result is rounded to the same number of decimal places as the
number with the smallest number or places. However, the operation
is completed with all decimal places intact and rounding off is
done only on the final result to prevent significant round-off
er'ror-.

Run: A continuous analytical-sequence consisting of prepared samples and
all associated QA measurements as required by the contract SOW.

Self-Absorption: The internal absorption of radiation emitted by
radfioactive atoms by material in which the radioactive atoms are located.

Sample Delivery Group (SOG):- A unit within a--single Case that is used to
identify a group of samples for delivery. An SOG is a group of 20 or fewer
fieid-sampies within a Case;-received over a period-of up to 14 calendar
days. UsualSy; data from all samples contained in an SOG are due
concurrently. An SOG is defined by one of the following, whichever occurs
first:

• Case
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• Each 20 field samples within a Case

• Each 14-day calendar period during which field samples in a Case
are received, beginning with receipt of the first sample in the
rase or Snr_,.

Samples may be assigned to Sample Delivery Groups by matrix ( i.e., all soils
in one SOG, all waters in another), at the discretion of the laboratory.

Standard_oeviatian: The measurement of dispersion about a mean value of a
series of observations expressed in the same units as the mean value.

Sample: A portion of material to be analyzed that is contained in single or
multiple containers and identified by a unique sample number.

sampie-iiatrix:--All of-the-chemical-components-and-physicat characteristics
of a sample other than parameter of interest.

Sample Number ( HEIS Sample Number): A unique identification number
d@;l

•g
nated by Hcrc for e,.-cu..uti sample, The HEIS sample number appears on the-- ----- n^.a.+ ^v^

sample chain of custody and shipping documentation that documents
information on that sample.

Scintillation Cocktail: The solution in which samples are placed for
measurement in a Liquid Scintillation Counter (LSC). The solution is made
up of solvents and scintillators.

Sensitivity: The ability of a measurement system to detect and accurately
-----------quantitate -a parameter -at-acrl-tical -level wi2hin-a speci-ftc-sample matrix.

The critical level may be a regulatory maximum contaminant level (MCL), MDA,
__..(;r=`iSk-bElSed GYpl1CurA level .

Significant Figures: The term "significant figure" refers to a judgment
process regarding reportable digits in a numerical result. This process
must be based on sound judgment such that meaningful digits are retained,
meaningless digits are discarded. The following describes the process for
retention of significant digits:

• A number is an expression of quantity composed of any of the
characters 0, 1, 2, 3, 4, 5, 6, 7. 8, 9, which, alone or in
combination, serve to express a number. A significant figure is a
digit that denotes that amount of the quantity in the particular
dolace in which it stands. Reported analytical valuesdecimal__....-. ^. in ....._..

should contain only significant figures. A value is made up of
significant figures when it contains all digits known to be true
and one last digit in doubt. For example, if a value is reported
as 18.8 mg/L, the 18 must be firm while the 0.8 is some what
uncertain, but presumably better than one of the values 0.7 or 0.9
would be

• The number zero may or may not be a significant figure depending on
the situation
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_ • Final zeros after a decimal point are always meant to be
significant figures. For example, if weighed to the nearest
milligram, the value 9.8 grams is reported as 9.800 grams

• Zeros before a decimal point with nonzero digits preceding them are
significant. With no preceding nonzero digit, a zero before the
decimal point is not significant

• If there are no nonzero digits preceding a decimal point, the zeros
after the decimal point but preceding other nonzero digits are not
significant. These zeros only indicate the position of the decimal
point

• Final zeros in a whole number may or may not be significant. For
example, in a conductivity measurements of 1,000 kmho/cm, there is
no implication by convention that the conductivity is 1,000 t 1
{rmho. Rather, the zeros only indicate the magnitude of the number

• Zeros are significant if they cannot be dropped from a number when
expressing the number in exponential form (i.e., 100.08)

• Zeros are not significant if they can be dropped from a number when
---__--.---_-_ -._--_ .-,^"` rh-nuThrr-i-n-°Y^^nential-for .̂ ^i . P . O.QO08).^ ^.......^. ... _..^_.._.._._. ^.-

Sludge: Solid, semisolid, or liquid waste generated from a municipal,
commercial, or industrial waste treatment facility or wastewater treatment
plant, water supply treatment plant, or air pollution control facility
exclusivê of treated effluent from a wastewater treatment plant.

SoiT: 8sed-herein-synonymously with soil/sediment and sediment.

So9vent:--tiquYd that is-eapable of 114 "^lvi^g another substance. Solvents
are used in a number of manufacturing/industrial processes including the
manufacture of paints and coating for industrial and household purposes,
equipment cleanup, dry cleaning and surface degreasing in metal fabricating
industries.

Standard Analysis: An analytical determination made by comparison with
known quantities of specific analytes, compounds, or radioactive elements.

Stock Solution: A standard solution that can be diluted to derive other
standards.

TechnicaT Holding Time: The storage time allowed between sample collection
and sample analysis when designated preservation and storage techniques are
employed. This is determined by the elapsed time in days from tite-date and
time of collection to the date and time of sample preparation and analysis.

---°-`°--'-'--_-_-`--T«hi^i^^a7-b^]

da

,tinr- }sn(e_qT^l-2-d{}a-l^et: date and time - S-'t
--_...^ ,^e mP 1 2

collection te
.. y

and time)
.

.

Time: When required to record time on any deliverable item, time shall be
expressed as Military Time, i.e., a 24-h clock.
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Tracer: A quantity of a unique radioisotope of the same element added to a
sample, chemically prepared or separated and counted. The quantity of
trac@r-mea5'iSred--iS-compflreu t6-the-quantity--of-target radioactive eiement
measured and the target quantity is calculated on the basis of unity with
the tracer concentration.

Trip Blank: A blank sample which travels with sample containers to the
samolina site and returns to the lab with the samples to be analyzed. The
blank measures contamination during sample transport and typically only
analyzed for volatile oraanic compounds.

Uncertainty: The error associated with the measurement of the activity of a
radioactive isotope which takes into account the random nature of the decay
process and the finite count duration.

Wet Weight: The weight of a sample aliquot including moisture (undried).
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-_RADIOCH€M_ICAi_ DATA VALIDATION CHECKLIST

VALIDATION A
LEVEL:

B I C_- D E

PROJECT: I DATA PACKAGE:

VALIDATDR: 1A8= DATE:

CASE: SDG:

ANALYSES PERFORMED

q G•r q StrmduMG

Nph,l9^

q Tdvuan^af q MphW

SF^e,<aPY

q G^

SO^aeuON

q Taal Urmiun q f4dwr22 I q Tritlum q

SAMPLES /MATRIX

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Technical verification forms present? . . . . . . . . . . . . Yes No N/'A

Comments:

2. Initial Calibration . . . . . . . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . .

Initial calibration acceptable? . . . :-. . : . . :

Standards-NIST traceable? .:........................

Standards Expired? . . . . . . . . . . . . . . . .

Comments:

. . . . . . . .

. . . . . Yes

• • • . . Yes

..... Yes

. . . . . Yes

.

No

No

No

No

0 N/A

N/A

N/A

N/A

N/A

A-1
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= 3. Co.^.tinuiny Cal ibratian . . . . . . . . . ... . . . . . . . . . . q N/A

Calibration checked within one week of sample analysis? ... Yes No N/A

Calibration check acceptable? . . . . . . . . . . . . . . . . Yes No N/A

Calibration check standards NIST traceable? .... ..... Yes No N/A

Calibration check standards expired? . . . . . . . . . . . . Yes No N/A

Comments•

4. Blanks . -.z : . . . . . . . . . . . . . . . . . . . . . . . . . El N/A

Method blank analyzed? - . . . . . . . . . . . . . . . . Yes No N/A

Method blank results acceptable? . . . . . . . . . . . . . . Yes No N/A

Analytes detected-in methodblank? . . . . . . . . . . . . . Yes No N/A
Field blank(s) analyzed? . . . . . . . . . . . . . . . . . . Yes No N/A

Field blank results acceptable? . . . . . . . . . . . . . . . Yes No N/A

Analytes detected in field blank(s)? . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments:

0. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . . Yes No N/A
2p1Ke--rEUnvariec arCun+ahlu7r........ . . . . . . ... . .... . : : . . Yes No N/A

Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes No N/A
Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments:

A-2



^5W3r''A116

wriC-5"u-EN-5Pp-001, Rev. 1

= 6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . q N/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

LCS recoveries acceptable7 . . . . . . . . . . . . . . . . . Yes No N/A

LCS traceabl e? . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Trarscripti^^/ratcular;on Errors? . . . . . . . . . . . . . . Yes No N/A

Comments•

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

Chemical carrier added? . . . . . . . . . . . . . . . . . . . Yes No N/A

Chemical recovery acceptable? . . . . . . . . . . . . . . . . Yes No N/A

Chemical carrier traceable? . . . . . . . . . . . . . . . . . Yes No N/A

Chemical carrier expired? . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N/A

e ll..a1. D
.

\.UltYll :

8. Duplicates . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Duplicates Analyzed? . . . . . . . . . . . . . . . . . . . . Yes No N/A

RPD Values Acceptable? . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments

A-3



^351i35q:'..0117
WHC-SO-EN-SPP-001, Rev. 1

9: Fi.aTd-QC--Samples . . . . . . . . . . . . . . . . . . . . . . .-. u N/A

Field duplicate sample(s) analyzed? . . . . . _ . . . . . . Yes No N/A

Field-duplicate-RPO val:.'es acceptable? . . . . : . .- . -, Yes No N/A
Field split sample(s) analyzed? . . . . . . . . . . . . . . . Yes No N/A
Field split RPO values acceptable? . . . . . . . . . . . Yes No N/A
Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes No N/A
Performance audit sample results acceptable? ..... ... Yes No N/A
Comments:

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . . Yes No N/A

Comments:

11: ReSuits and uetection LimitS ( Levels U & E) . . . . . . . . . . q N/A

Results reported for all required sample analyses? .. ... Yes No N/A
^_ .,.ne'su^Ls supported in raw data? . . . . . . . . . . . . . . . Yes No N/A
Results Acceptable? . . . . . . . . . . . . . . . . . . . . . Yes No N/A
Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N/A
MO.A.'s meet rPqili rPd dPteCtion l i mi ts? ......... ... Yes No N/A
Transcription/calculation errors? . . . . . . . . . . . . . . Yes No N/A

Comments•
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APPENDIX B

EXAMPLE DATA VALIDATION PACKAGE FORMAT
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MEMORANDUM

TO: (Project Name) QA Record

FROM: ( Data Validator and Company Name)

DATE: ( Date of Report)

SUBJECT: RA"uIDCHEMiCAt ANAtfSIS DATA VALIf3ATICN ^uMMARY FD"n DATA PACKAGE:
(DATA PACKAGE TRACKING NUMBER)

INTRODUCTION

DATA QUALITY OBJECTIVES

Precision:

Accuracy:

Sample Result Verification:

Detection Limits:

Compieteness:

MAJOR DEFICIENCIES (Rejected Data)

MINOR DEFICIENCIES (Qualified Data)

REFERENCES

ATTACHMENTS

ATTACHMENT I-_GLOSSARY_S1F-DATA_YALIDATIDN QUALIFIERS

-ATTACNMENT Z--- QUALIFTED--(ANNOTATED) L?BDR.ATDRY ScMPL E REPORTS

ATTACHMENT 3 - DATA VALIDATION SUPPORTING DOCUMENTATION

B-1
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ATTACHMENT 1

GLOSSARY OF DATA VALIDATION_QUALIFIERS

U - The constituent was analyzed for, but was not detected. The value
reported is the minimum detectable activity (MDA) corrected for sample
dilution and moisture content by the laboratory. The data should be
considered usable for decision making purposes.

UJ - The constituent was analyzed for and was not detected. Due to a
quality control deficiency identified during data validation the value
reported may not accurately reflect the MDA. The data should be
considered usable for decision making purposes.

- ti--- -IndiLdtes-thp_codlStitllent IKacanalyzed for-and detected. The
associated value is estimated due to a quaiity control deficiency
identifieddurina data validation. The data should be considered
usable for decision making purposes.

UR - Indicates the constituent was analyzed for and not detected; however,
due to an identified quality control deficiency the data should be
considered unusable for decision making purposes.

R - Indicates the constituent was analyzed for and detected; however, due
to an identified quality control deficiency the data should be
considered unusable for decision making purposes.

R-2
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ATTACHMENT 2

naY SAMPLE REPORT FORMSfjUAEIFiED ;ANNOTAFED --64Bn_Rn...T_

aq0I0CHEMICAL ANALYSIS DATA SHEET SAMPLE NO.

Lab Name: WHC Contract Laboratorv Contract: EXAMPLE EXAMPLE

Lab Code: WHCOOI Case No.: SAMPLE SAS No.: SAMPLE SDG No.: SAMPLE

Matrix: (soil/water) water Lab Sample ID: EXAMPLE-1

Lab File ID: EXAMPLE-1

Date Received: 10/5/93

CONSTITUENT
CONCENTRATION UNITS
(pCi/L) Error MDA Q

^<i3 Gross Alpha
\

3.12 1.3 2^ `
G ross Beta b• S•-4-3 5.4 3
°^,^;-um-9 0
-rccimczicrin-9 9

Uranium-234 0.14 0.08 0.05
Uranium-235 0:03 0.03 0 01
Uranium-238 0.15 0.05 0.05
Potassium-40 3.2 1.1 2
Chromium-5i 1.1 0.3 0.5
Iron-59 4.5 1.2 0.5
Cobalt-58 10 10 U
Cobalt-60 20 20 U
Ruthenium=103 1nn --- 100
Ruthenium-106 200 200 -f-
Cesium-134 3.14 1.4 1
Cesium-137 5.2 3.4 3
Europium-152 15 15 U
Europium-153 4 4 U
Europium-154 12 12 U
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ATTACHMENT 3

DATA VALIDATION CIIPPIIRTTNl; t10fIIMFNTATTnN
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RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A
LEVEL:

C D ^

PROJECT: ^...>^ DATA PACKAGE: S -nPl-

VALIDATOR LAB:w4cC DATE: \,^j ct3

CASE: SI^^evPL SOG:

ANALYSES PERFORMED

AIOhH6w

n ud,.
Sv*etr- SY.enpy

j-^ata VrrwrF -*v-e^-.r.r+'rL^:. - 0T..__... - - ^ C3_

SAMPLES /MATRIX r Xa c^` .. ^^^. ^r <

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Technical verification forms present? . .'. . . . . . . . . Yes JNo N/A^

Comments

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . . . 0 N/A

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . Yes No N/A

Initial calibration acceptable? . . . . . . . . . . . . . . . es' No N/A

Standards NIST traceable? . . . . . . . . . . . . . . . . . es No N/A

Standards Expired? . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:
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3. Continuing Calibration . . . . . . . . . . . . . . . . . . . . . QN/A

Caiibration checked within one week of sample analysis? .. Yes No N/A

Calibration check acceptable? . . . . . . . . . . . . . . . . Yes No N/A

Calibration check standards NIST traceable? ......... Ye"i) No N/A

Calibration check standards expired? . . . . . . . . . . . . Yes No N/A

Comments

4. Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Method blank analyzed? . . . . . . . . . . . . . . . . . . es No N/A

Method blank results acceptable? . . . . . . . . . . . . . .(fj^^ No N/A

Analytes detected in method blank? . . . . . . . . . . . . . Yes`> No N/A

___F;eld_hlank(s) analyzed? . . . . . . . . . . . , ... . . . . Yes No N/A

rieid blank resuits acceptabie?-c . :.: . . . . . . . . . . . Yes No N/A

Analytes detected in field blank(s)? . . . . . . . . . . . . Yes No N A

Transcription/Calculation Errors? . . . . . . . . . . . Yes N/A

lr.olqlentS:

S,.
V ^

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . Yes No N/A

Spike recoveries acceptable? . . . . . . . . . . . . . . . Ye No N/A

Spike source traceable? . . . . . . . . . . . . . . . . . . . es No N/A

Spike source expi red? . . . . . . . . . . . . . . . . . . . . Yes (2Fo) N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments

8-0'
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= 6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . q N/A
- ^^

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . s No N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . . Yes (S) N/A

LCS traceabl e? . . . . . . . . . . ... . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes (5:5 N/A

l

7. Chemical Recovery . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Chemical carrier added? . . . . . . . . . . . . . . . . . . Yes No N/A

Chemical recovery acceptable? . . . . . . . . . . . . . . . . Yes NJ N/A

Chemical carrier traceable? . . . . . . . . . . . . . . . . es No N/A

Chemical carrier expi red? . . . . . . . . . . . . . . . . . . es No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No N/A

a. "upiicate' . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Ye s NDup7icates Aaalyzed? . . . . . . . . . ........ >_. ._._< - - - No N/A

RPC Yalues Acceptable? . . . . . . . . . . . . . . . : ,Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes CE>/A

Comments•

- - n-i
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9. Fi el d QC Sampl es . . . . . . . . . . . . . . . . . . . . . . . . .^:('N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . . Yes No N/A

Field duplicate RPD values acceptable? . . . . . . . . . . . Yes No N/A

Field split sample(s) analyzed? . . . . . . . . . . . . . . . Yes No N/A

Field split RPD values acceptable? . . . . . . . . . . . . . Yes No N/A

Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes No N/A

Performance audit sample results acceptable? .. .. .... Yes No N/A
Comments:

i"u. flolding Times

Aresample holding times acceotable? . . . . . . . . . . . Yes No N/A

Comments:

11. Results and Detection Limits ..

Results reported for all required samp

Results supported in raw data? _..

R€s-ults Aeceptable? . .--:-. . :

Transcription/Calculation errors?

t'1DA-' i-{neet--rev"ired dete\.tlon Illlllts?

Transcription/calculation errors? .

. . . . . . . . . . . . . . . . q N/A

le analyses? . .... Yes No N/A

Y`eJ' No N/A

Yes No ) N/A•^'.^^

. . . . . . . . . . . Yes No N/A

. . : . .- . 7 : . . fW n/R

. . . . . . . . . . . . Yes No N/A

Comments
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Exalpls Lhulsr Sunaery of Vsllldstad Dats
Radlochenicel Analysis Results

6rsarCar

NEISB

Data
Slte
Cwts

ENAHPLEI
10-10-93
LOCATIONI

E%AHPLE2
10-10-93
LOCAIION2

EHANPLE3
10-10-93
L(N]ATION3

EXAHPtE4
10-10-93
LOCATION4

Units Result O Itr.sult O Ruullt 0 Rssult a

GR05S ALPHA pCl/L 5.00 U 4.00 U 6.70 JI 5.00 U
GROSS BETA pCl/L 27.00 30.00 13.00 14.00

tH1ANtI1N-234 pCI/L 0.20 U 0.22 J 0.59 0.45
URANItM-235 pCl/L 0.20 Wt 0.20 U 0.20 UH 0.30 1Nt
URNNIW-238 pCI/L 0.20 U 0.20 J 0.44 0.26 J

PLUIONIUII-238 pCl/L 0.04 U 0.05 U 0.06 is 0.06 U
PLUTONIUN-239 PCI/L 0.03 U 0.03 U 0.04 ll 0.02 U
AHERbC1UH-241 pCi/L 0.09 U 0.03 UI 0.03 Il 0.10 INl
STRt,'NIIIM-90 PCi/L 0.10 U 0.90 U 01.20 Il 0.20 U
POiAS51U4-40 p[i/L 22.00 j3.00 121..00 12.00

! IRON-59 pCl/L 0.40 U 0.40 LI 0.30 Il 0.10 U
CHROMILII-51 pCl/L 2.00 U 2.00 LI 2!.00 W 0.80 U

f.OBALT•60 PCI/L 0.05 U 0.06 LI 0.05 U 0.02 U
ZINC-65 pCI/L 0.20 U 0.20 ll 01.10 IJ 0.06 U

RUTNf:N111H-106 pCl/L 0.40 U 0.40 11 0.40 IU 0.20 U
CI:SIINf-134 pCi/L 0.0$ U 0.06 U 0.05 lu 0.04 U
[I:S1UN-137 pCI/L 0-04 UJ 0.05 II (1.05 UJ 0.03 J

EUROPIUM-152 pCl/L 0.09 UJ 0.07 Il (1.09 UJ 0.05 UJ
EUROPIUN-154 pCi/L 0.06 UJ 0.05 U 0.06 UJ 0.01 UJ

R1101Utl-226 pCi/L 0.28 0.24 0.51 0.52
THORIINI-228 pCi/L 0.55 0.46 1.10 0.82
IHORIUN-232 pCl/L 0.51 0.34 0.75 0.79
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EXAMPLE ANNOTATED LABORATORY SAMPLE REPORT FORM

RADIOCHEMICAL ANALYSIS DATA SHEET SAMPLE NO.
r

Lab Name: WHC Contract Laboratorv Contract: EXAMPLE EXAMPLE

Lab Code: WHC001 Case No.: SAMPLE SAS No.: SAMPLE SDG No.: SAMPLE

Matrix: (soil/water) water Lab Sample ID: EXAMPLE-1

Lab File ID: EXAMPLE-1

Date Received: 10/5/93

CONCENTRATION UNITS
CONSTITUENT (pCi/L) Error MDA Q

Gross Alpha 3.12 1.3 2
Gross Beta 6•5 4-3- 5.4 3
Strontium-90 2.2 3.3 1
Technetium-99 5 2 4
Uranium-234 0.14 0.08 0.05
Uranium-235 0.03 0.03 0.01
Uranium-238 0.15 0.05 0.05
Potassium-40 3.2 1.1 2
Chromium-5i i.i 0.3 0.5
Iron-59 4.5 1.2 0.5
Cobalt-58 10 10
Cghaiy e_u 20 20
n^.+L. ....:.. ...n^ull^^^ l^^^^- t. I13,, 100 100
Ruthenium-106 200 200
Cesium-134 3.14 1.4 1
Cesium-137 5.2 3.4 3
Europium-152 15 15
Europium-153 4 4
Europium-154 12 12

_ S

- fi
- EZ

- S

U
u

4}- :.^'S

U
U
U

C-4
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APPENDIX 0

CALCULATIONS
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WHC-SD-EN-SPP-001, Rev. 1

APPENDIX 0

Gross Alpha/Beta and Tritium

(A-$)xC

2.22xExV

Where: A= gross counts per minute
8= background counts per minute
C=,n,ctivity of alpha fraction in beta channel (if for

'--- --- ------- ----- -calculation-of gross beta , otherwiea substitute 1)
2.22 = conversion factor, dpm/pCi
E = detector efficiency
V= sample volume, liters or grams

Strontium (total)

0-1

A-B D-2
2.22xExIxOxRxV

Where: A= gross counts per minute
B = background counts per minute
2.22 = conversion factor, dpm/pCi
E = detector efficiency
I = ingrowth correction factor
R = carrier recovery factor
0 = strontium decay factor
V = sample volume, liters or grams

StrCntium-On (c o rr. for Cr.84)

(A-8)

2.22xYxEXIXDXRXV

Where: A= gross counts per minute
8= background counts per minute
Y = Yttrium-90 yield factor
2.22 = conversion factor, dpm/pCi
E = detector efficiency
I = ingrowth correction factor
R = Strontium-89 yield factor

- D =-strontium--decav factoru^

V = sample volume, liters or grams

0-3

0-1
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Technetium 99

A-8

2.22xEXRxV

Where: A= gross counts per minute
B= background counts per minute
2.22 = conversion factor, dpm/pCi
E = detector efficiency
R = carrier recovery factor
V= sample amount, liters or grams

Aloha Soectroscoov Tracer Recoverv

A-B x100
2.22xExT

0-4

0-5

Where: A = gross counts per minute of tracer
B = background counts per minute for tracer

--- --^222 ^ can'versidn irum u' pw
E = detector efficiency
T= activity (pCi) of tracer added to sample can be determined
by taking dpm of tracer added divided by 2.22

Alaha Soectroscoov Isotooe Concentration

A^
2.22xExaxV

Where: _A = gross counts per minute for isotope

B- background counts per minute for detector
2.22 = conversion from dpm/pCi
E = detector efficiency
R = tracer recovery factor (calculated above)
V = sample amount, liters or grams

Gamma Soectroscoov Isotooe Concentration

Axo
2.22x8xExVXT

Where: A= peak area for isotope
0= decay factor for isotope
2.22 = conversion from dpm/pCi
8= abundance factor for isotope
E = efficiency factor for isotope
V = sample amount, liters or grams
T = live time ( minutes)

0-6

0-7

0-2
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WHC-SD-EN-SPP-001, Rev. 1

Total Uranium by Laser Fluorometry

(WF-I)xRxD
WU-WF

D-8

Where: WF = sample reading with Fluran
I = initial sample reading
R= concentration of uranium standard after dilution with sample
(Ng/L)
0 = dilution factor

--WU -^ sample--reading-with-;sranium-sta.n,dard

Radium-226 by Radon Emanation

D= C x 1 XiX
tl

2.22xEXV 1-e-"`^ e'"'• 1-e71-

where:

0-9

C = net count rate, cpm,
E'-.._ calibratinnconstantBf the dc=cm.'anatioii .°ay$tc- and the

scintillation cell in counts per minutes/disintegrations per
minute of radon-222,

V= sample aliquot in liters,
t, = the elapsed time in days between the first and second de-

emanations and A is the decay constant for radon-222 (0.181 d'
1)

t2 = the time interval in hours between the second de-emanation and
counting and A is the decay constant of radon-222 (0.00755 hr"
1)

t3 = the counting time in minutes and A is the decay constant of
radon-222 (1.26 x 10' min''), and

2.22 = the conversion factor from dpm/pCi.

Minimum Detectable Activity (MOA)

4.66X BxT

2.22xExIxRxOXVXYxT
D-10

Where:-_ B= background counts per minute (cpm) or the reported standard
deviation of the background (S) cpm
T= counting time for associated sample
2.22 = conversion from dpm/pCi
c = dcLc^i.u'r- eTTi^iency

I= ingrowth correction factor (if applicable or 1)
R= carrier recovery factor (if applicable or 1)
D= decay factor (if applicable or 1)
Y= chemical yield factor (if applicable or 1)
V= sample volume, liters or grams

D-3



WHC-SD-'cN-SPP-001, Rev. 1

Relative Percent Difference (RPO)

x100 0-11
(S+0)/2

Where: S = sample result
0 = duplicate sample result

0-4
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Attachment 8

Unit Managers Meeting
303-K STORAGE FACILITY

2440 STEVENS CENTER, RM 1200
Richiand, Washington

Meeting Held September 23, 1994
From 8:00 am to 9:30 am

TITLE - DATA VALIDATION PROCEDURES FOR RADIOCHEMICAL ANALYSIS
(WHC-SD-EN-SPP-002)
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1.ECN

ENGINEERING CHANGE NOTICE eT^ • -
Page T of

I
Proj.
ECN

602829

2. ECN Category Cmerk one) 3. Originator's Mame, Organization, MSIN, and Telephona No. 4. Oata

-- qLVPl_w+t,l a Pool, Technical and Quality Oversite,Karl N.
oireet Rwiston

w

_
^ Hanford Analytical Services Management, H4-23, 10-2,=93

Change ECN - u
Teosxrary q

-
^ 372-2557

StarKby U
Supenadure ^ 5. Project Titla/No./Vork Order No. 6. gldg./Sys./Fac. Mo. 7. lNQact Lerel

Caneel/void E3 Data Validation Procedures for 345 Hills 3Q
Chemical Anal y ses

8. Oocusrnt Nueben Changed by this ECM 9. Related ECN No(s). 10. Relatad PO Mo.
(inetuWs sheet no. and rev.)

WHC-SD-EN-SPP-002, Rev.,Z I NA NA

ita. Modification Work 11b. Work Psekage iTe. Modiiication:or`, C..rl: : lid. Restored to Original Condi-

Na. tion ( Tesp. or Standby ECN only)

fl res (f;tSout glk. NA NA
ttb) NA - -

LX j N:, (N..a =lks 11!ti ---- -- -^ coa. Enai(+eer Signature & Data Cog. Engineer Signature 3 Date
ttc, lid) -

12. Description of Change

Validation procedures have beer^-updoted to reflect those required to meet current
requirements and techiques approved by HASM.

13a. Justification Criteria Change [X] Oasign Inprovearnt Errvirermental -^^

(a•rk aru)

As-FOUnd ^ Facilitate Const. Const. Error/Omisaion ^ Oesign Error/OSission

13b. Justifieation Details

of eo ies)d nM51N14 i ib i di p, an o.. O str ut on ( nelu e new,

OFFICIAL RELEASE
BY WHC

See D'Tstribution Sheet- for ECN 502870 DATE (' I^ 1! Inn^
It Y

35 !" . , 3

A-7900-013-2 (06/92) GEF095



9513332.0341

`

-3^ L1 ^ ?

SEP 14 1eyey4 ` Page 1 of j

a-//7
ENGINEERING DATA TRANSMITTAL

1. EDT 603650

2. To: (Receiving Organization) 3. From: (Originating Organization) 4. Related EDT No.:

Distribution WHC RCRA Unit Closures NA

5. Proj./Prog./Dept./Div.: 6. Cog. Engr.: 7. Purchase Order No.:

00 21^ _ _ _ .1 G Ad1 eC NA0

8. Originator Remarks: 9. Equip./Component No.:

This is the sampling and analysis plan for use in closing NA
the 304 Concretion Facility (M-20-14) 10. System/Bldg./Facility:

NA
11. Receiver Remarks: 12. Major Assm: Dwg. No.:

NA
13. Permit/Permit Application No.:

NA
14. Required Response Date:

NA

15. DATA TRANSMITTED ( F) G ( H ) I
(A) ICI IDI Approval Reason Origi- Receiv-
Item (B) Doeument/Drawing No. Sheet Rev. (E) Title or Description of Data Desig- for nator or
No. No. No. Transmitted rnator Trans- Dispo- Dispo-

mittal sition ddon

1 WHC-SD-EN-AP-177 0 PHASE I SAMPLING AND EQ 1 , 2 1
ANALYSIS PLAN FOR THE
304 CONCRETION
FACILITY CLOSURE
ACTIVITIES

18. KEY

Approval Designator IR Reason for Transmittal IGI Disposition (H) a(0

E. S, Q, D or N/A 1. Approval 4. Review 1. Approved 4. Reviewed no/tomment
r.^.. .........^wur-ru.v,c,..... , e i c o ,̂ ,..^. -P.aviaw -^ 2. Approved w/comment S. Raviewed w/qomment
See.12.7)

.
9. in#onnanen B. Dist.IReceipt Acknow. Reqmredl J. bisapproved w/comment 6. Reeelpt acknowledged

17, SIGNeTURE/DISTRIBUTION
IG) IHI

ISee Approval Designator for required signaturesl

Res Disp. (JI Name IKI Signature IU Date IMI MSIN IJ) Name (K) Signature IU Date (M) MSIN R^a- Disp.son son

j 1 Cog.En9•J- G. Ad ler H6-23 CAS M. S. Nendrix23 I (

1 1 Cog. Mgr. F. A. Ruck I] 6-23 S&ML K. J. Young ^ 7 K 1y. S39o 1 ^

1 I QA C. J. Stephen Y, . H4-16

Safety

1 1 Env. F. A. Ruck III A^ H6-23^

1 I FSS I. L. Metcalf J'- 8

1 1 FSS J. L. Wright
/3 6

18. 19. 20. 21. DOE APPROVAL ( if required)

G I
Ctrl No

y G Adlet
^

^.-^Ruck I [3 Approved

q Approved w/conments
rgn tureofEDT_.____Data u or^enR p enta•lve Data ___{^

-- ---- 1/
Ce >ra^t .^.a^: er'--.i3ata-__ - _.._. ..._-{3^iS3ijtrpvs:u e/c(mTnents

V Onqinator fnr R - ng Organization

BD-7400-172-2 (04/94) GEF097

8 D-7400-172-1 107/91 I
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- w/o attachments 7, 8, and 9:

J. G. Adler
J. K. Bartz
R. M. Carosino
D. L. Duncan
A. B. Joy
P. J. Mackey
` _M_ Mmttlin

S. E. McKinney
I. L. Metcalf
D. C. Nylander
S. M. Price
D. E. Rasmussen
J. A. Relllai-Le

n.._L
f . A. KUCK 111

E. A. Weakley
J. L. Wright

WHC
GSSC
RL
EPA
RL
WHC
RI
Ecology
WHC
Ecology
WHC
WHC
WHC
uwr
mw

WHi

WHC
WHC

H6-23
R3-82
A4-52
Seattle - HW-106
R3-81
B3-15
A5-15
Lacey
L6-26
Kennewick
H6-23
N1-47
L6-26

O^ •Jf.
UL-JJ

L6-26
L6-26

(Note: to obtain copies of attachment 7, 8, and 9 contact J. G. Adler

at t5n4) 176-7513.1.,,. ^.,.._, _. - • --- ^

w/attachments 7, 8, and 9:

RCRA File/GHL WHC H6-23
Field File Custodian WHC H6-08

ADMINISTRATIVE RECORD: 304 Concretion Facility, TS-3-2, [Care of EPIC, WHC

(H6-08)]

Washington State Department of Ecology Nuclear and Mixed Waste, Hanford Files,

P.O. Box 47600, Olympia, Washington 98504-7600

Environmental Protection Agency Region 10, Seattle, Washington 98101,

Record Center, Mail Stop HW-074

Please send comments on distribution list to Kym D. Tartar (H6-23),

(509) 373-4701
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