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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

The undersigned indicate by their signatures that these meeting
minutes reflect the actual occurrences of the above dated Unit

. Managers Meeting./q

o a1 1L
/ N Date: /»?//3/?5/

an M7 MattTin, Unit Manager, RL

Not Present

Date:

Daniel L. Duncan, RCRA Program Manager, EPA Region 10

cot

. . Date: /2 [4 %fﬁ%
cKinney, U anager, Washington State Department of tcology

&7 7

304 Concretion Facility, WHC Concurrence

Date:/z/z 7)//"//

Fred A. Ruck III, Contractor Representative, WHC

r‘—tﬁ%‘w@/ vate:_/2/18/7d
van etcalt, Conkcacklr Representative, WHC

Purpose:

Discuss Permitting Process

Meeting Minutes are attached. The minutes are comprised of the following:
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Attachment

Attachment

Attachment

Attachment

1 - Agenda

2 - Summary of Discussion and Commitments/Agreements
3 - Attendance List

4 - Action Items

5 - Radiological Work Permit RWP NO. V-051, Rev 1.

& - Workplan for 304 Closure Activities

7 - Data VYalidation Procedures for Chemical Analysis,

WHC-SD-EN-SPP-001

W™ S Ly

8 - Data Validation Procedures for Radiochemical Analysis, . s«
WHC-SD-EN-SPP-002 '
9 - Phase I Sampiing and Analysis Plan for the 304 Concr

--Fagility Closure Activities = .. "
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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
Approval of Past UMM Minutes
Status Action Items

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

New Business

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
- Approval of Past UMM Minutes
No meetings were held in February 1994, March 1994, April 1994, and
__June 1994. The May 4, 1994, Juily 15, 1994 meeting minutes were
reviewed and approved. ~The August 25, 1994 meeting minutes were not
ready for review at this meeting.

Status Action Items

- 7-15-94:1 Provide NOD comments by Sept. 9, 1994.
" EcoTogy (S. E. McKinney) verbally provided NOD comments on revision 2
of the closure plan. See 'Status of Ecology's Review of Closure Plan

Revision 2' for detajis. This action item is now closed.

[ 7]

tatus 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

“administrative record: Radiological Work Permit RWP NO. V-051, Rev 1.
(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

- Closure Plan-Rev. -2 had been reviewed and that there was only one
comment. In section 8 Postclosure, the subsection on the notice to
Tocal Tand authority [WAC 173-303-610 (9)] is missing and must be
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added. RL (E. M. Mattiin)/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 ciosure plan.

Ecology took an action (9-23-94:1) ta_ﬁrébare a letter that will close
out the prev1ous NODs (prOV1siona11y closed at the November 17, 1993

- Public review

Ecology (S. E. McKinney) and RL (E. M. Mattlin}/WHC (J. G. Adler,
[. 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

-~ -incorporated into the Permit had not been fully established by the
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

5. . McKinney) and RL {E. M. Mattlin)/WHC (J. G. Adler,
ol ht) d1scussed the status of the decontamination activities
he 304 Concretion Facility.

colo ":\,i
W

o

- General Status

The floor, ceiling, girders, and walls of the 304 Concretion
- ——Facility have been HEPA vacuumed and damp 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 sampiing 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 sampies 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
o adequate.

- Status of the Sump

When vacuuming of the sump started, the operators found that the
Tayer 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 p1ann1ng At that
“point work was halted due to ctoncerns-on worker safety and on how to
+hao

handle the sump material.

The worker safety concerns were based on the pre-decontamination
~ field screening detecting lead in the sump. Potential sources are
"""" - = —- ---- past lead plating operations in the facility and a strip 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 semi-conmsutidated cement chunks is the past

e iaez: - concration nnnrnhnnc Water was used to wash metallic fines and
lose cement Dowder into the sump where the fines settled out. The
end result is a layer of semi-consolidated cement and cement powder

~—-—-—--in the bottom of the sump.

_After evaluating possible removal options, the current plan is to
wet down the sump material to prevent dust emission and to shovel

 the material into waste containers. The sump material will 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,

=otossm= T ~Ramgval of the sump material is expected to-start during the week of
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 sampiing and analysis plan is being signed off by WHC and should
B be going to RL in the next couple of days. WHC requested a verbal
..... _.__ __approval 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.



q, New Business

. -~ Inclusion of the Sampling/Analysis P]an into the Closure Plan
" In€lusion of the information- from the- Da*a Quality Objective 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
T reached that the closure plan Chapter 7 would not be updated.

Instead, a permit condition would be included that requires the SAP to
~~be used s ‘the -guidance for sampling.

- Budget

oo oEcotogy (S+-E. McKinney) asked for a status on the 304 Concretion
"~ "Facility budget for FYO5. 7 WHC (I. L. Metcaif) stated that some FY95
- - funding 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 available has been made 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
formed that Ecology would like to see the 304 Concretion Facility
ceive funding to complete the planned work.

-5 -

n
- 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
Fcology's tour questions.

on
W
m

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

Attendance List
- MName - QOrganization _......Phone #
)6 /}J’cr W< R (losares 376 75 (3
Tt pasrrde o] 5 o SHTRMW) I7C 1675
gL Urzj\«r Wwie - €55 37b-1532
ELLEN RATTLAS POE- 2L 376-2385

Seett Meici nney Eco/a?q;, @oQ 407-7146




Attachment 4

Unit Managers Meeting
304 CONCRETION FACILITY
2440 STEVENS CENTER, RM 1200
Richland, Washington

Meeting Held September 23, 1994

. - s M A ame e M

. . -an
--. From B:0U am Lo 3:3U al

Action Items

9-23-94:3

Action item # Description
“7-15-94:1. - CLOSED ——— - --—Provide NOD comments-on Revision 2 by
9/23/94 . September 9, 1994. FEcology (S. E. McK1nney)
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)
§-23-54:2  NEW- ——— . Determine the mechanism and scheduie adding 304
- ——9’91/ Concretion Facility into the Hanford Facility

'fl-U]J

-~ -RCRA-Permit. RL (E. M. Mattlin)

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

Unit Managers Meeting
303-K STORAGE FACILITY
2440 STEVENS CENTER, RM 1200
fffffff - Richland, Washington

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

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



‘| HANFORD RADIOLOGICAL WORK PERMIT

Contractartyr- i

SR EalE
7 WESTANGHAUEEHANFORD COMPANY
Ganeral. [ ] | Tectr-Document Na. | Location Code. EAN R Nugber
Jobr. Specific X1 | N/A& N/K N/A V-051 Rev 001
Start Date: End Date Termination Date Extended To: By
| 0g/08/94 LI/08/94 :

NRFS .

Responsibie: Organization

Job Location

300 Area, 304 BuiTding

- ["iob pescription and Type of Area: Decontaminate facility to remove suspect hazardous
-1 contamination using a HEPA vacuum, and soap/water and rags.
Surface Contaminatiom Area.

A1l work is within a

Primary [sotope(s):

I HF (0 MAP

cs 0Osr

DX Alpha General Area:z <0.5 meem/hr | Beta-gewme: <30,000 _ dpav100 ca’
[X] Beta Maximum Contact: <2  mrem/hr Alpha: <3,000 dpm/100 cm®
(X7 Photons

{1 MNeutrons

Radiatian Emitted Estimated Dose Rates

i -3

Contamination Loveis

X3ju Q@ Pu 1 Other

Radiological Worker
Trawung Req.

Internal Dogimetrv Requirsments. (for routine work under this RWF, sXcept those entering for observatian only)
D(] Annual Whole Body Count [] Lung Count D(I Urinalysis Isotopes to Test for (7f any):
77 MINIMUM RADIOLOGICAL PROTECTION REQUIREMENTS — SPECIAL INSTRUCTIONS (S1)
HPT Coverage Dosimetry 1. GENERAL AREA HOLD POINT:

Y| Cortrucus . | ] Multiruposs TLO _Removehls Contamination: 250,000 dpm/100 c?z beta-gamma
— T >3,000 dpw/100 cm® alpha
mesmittant e whole Body Dose Rates: >2 mrem/hr
Start of Job Pocket Dasimetsr o
e e . ACTION IF LEVELS EXCEEDED:

- —m a. Stop work and place work area into a safe condition.
Seit Survey (if quaiifiad) Finger Aings h. Motify Health Physics Manager.
HPT Survey Required Time Keepmg ,

X ey '_ ? 2. Continuous coverage requires the HPT to be present in the
Aie. Survey Devica-- — - — |-} |- WRAM Accaes wnrk area while work is in progress.

X | SeesSis2 See Si# 3. A whole body survey shall be performed by the HPT at the

- MINIMM PROTECTIVE FOUIPMENT exit from the SCA. _
X | Coveralis Shos Covers 4. While working in the sump, tyvex clothing can be worn
T 25 Cost e | Canves Boote in place of coveralls. Waterproof clothing shail be worn
A as nesded if water is present in the sump.
Watermnroot Suit xX Rubber Jvershoes
. %. Contacts Phone Page

Gartex Suit Rubher Baots

-y : HPT Office suiuevessrrnccccnann &=3311
1 Cas- N Full Face Respirator | OPT OTTTCR .veaevevnracnens

“Heaith Physics Manager......... $-1135 .. 85-8298

X | Hood PAPR Operations ......c.ocenss vecmen - 2-1462
Surgaon’s Gloves. Supplisd Air Respirator
Laathar Gloves SCBA

X Canvas & Surgeon’s Giovas
Watsrproot Gloves
‘No Personai Outer Undressing Assistance-

Modesty Clothing
Other Ses 51 -

ALARA Review: (lass 3 Pre-Job Briefing: VES (X1 wO OO [ Post-Job ALARA Review Required YES O N0 DXI

RWP Prepared By: G. A. Davis Phene: 376-5173 HPT phone:  6-3311

Line- Managemant . - Phone- Date-

J. A. Remaize - Lokmw & /pwx, 2-1467 ;=7

Healti Physics- Wur— e . -~ .. Phone . |- Date .

0. R. Ekstrom {ﬂ )4 Sbaormyr. 61135 b4 [s/s
S : P Date: .
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Attachment &

Unit Managers Meeting
303-K STORAGE FACILITY
2440 STEVENS CENTER, RM 1200
Richland, Washington

Meeting Held September 23, 1992
From 8:00 am to 9:30 am

TITLE - WORKPLAN FOR 304 CLOSRUE ACTIVITIES



© e TuEORAATION oMLY #3091 5557 (19T

J-1 WORK REQUEST (W110)
Page: 1 13:59:36 10 AUG 1994

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

3. System N/A o

4. Components

Component Number Name
N/A
Temporary Number Name
N/A

5. Location

Facility 3C N FUELS WORK CONTROL CENTER

Bidg/Rm 304 Other Other
6. Associated Components
Component Number Name
N/A
T Lot Date Organization
7. Originator Name WRIGHT,JL 06/20/94 19800

Telephone No.  376-1532 MSIN L6-26
8. Charge Code K32GM
9. Work Item Description
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 6/20-7/13

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 J-4A
18. Comments

J-1 WORK REQUEST (W110)

wk INFORMATION ONLY



s TNFORMATION ONLY +oii 3357 [119]
3-1 WORK REQUEST (WL10)

Page: 2 13:59:36 10 AUG 1994

_ 1. Document Number 3C-94-00142/M GENERIC WORK ITEM
-= 2. Work Item Title DECON 304 BUILDING FOR RCRA CLOSURE.

=

J-1 WORK REQUEST (W1lQ)
*wk NFORMATION ONLY ***




s TNFORMATION ONLY P 5337 (1197

Page: 1 13:59:56 10 AUG 1994

1.

J-4 RESOLUTION/RETEST (W140)

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

2.
3.

Essential Systems N/A
Resotution
SEE ATTACHED J-4A FOR RESOLUTION.

Impact Level/Approval Designators 3-S E

. Tech Spec/0SR Requirements/Reference

N/A

. Reference Documents Type

U SEE J-4A

17.

18+

19.
20.

. Comments

. Retest Requirement N

. Mode T ANY

. Retest

. QC Invoivement in Retest NONE
. PIC WRIGHT,JL

. PIC Org.-N-FUELS

- —--—--Signature : S Date
. Resolution By X WRIGHT, JL 08/08/94
. Plant Forces Work Review Required N Number
. Approvals - Signature Date
Cognizant Engineer X WRIGHT,JL 08/08/94

Cognizant Manager
Environmentai Assurance
Health/Safety Assurance
Quality Assurance

Additional Approvals X STEPHENSON,RL 08708794

Resources Required
Res Code Description No. Est Hrs Act Hrs
BOO Operations Personnel 3 80

i Signature e Date

Work Complete
t Satisfactory
erify Retest
Required)

A
d
S

Fiel
Rete
Qc v
(If

J-4 RESOLUTION/RETEST (W14Q)
ok INFORMATION ONLY *=*



J-4 RESQLUTION/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)
**% [NFORMATION ONLY ***
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J-4a RESOLUTION/RETEST (WL45)

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
. J-4A RESOLUTION

1.0 PURPOSE

THIS PROCEDURE DETAILS THE TASKS REQUIRED 7O DECON THE
304 BUILDING TO COMPLY 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 ABQVE ACTION
LEVELS UPON COMPLETION 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.
e G-9. "SCAFFOLDING SAFETY" STANDARD NO. PP,
o "DERSONAL PROTECTIVE EQUIPMENT™.

P L |‘LI|U

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

2.4  WHC-CM-4-3, INDUSTRIAL SAFETY MANUAL, VOL. 4,
SECTION HWO-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.

- -4.0  PRECAUTIONS AND LIMITATIONS

4.1 REVIEW HWOP, RWP, AND APPLICABLE MSDS'S WHICH

ARE SPECIFIC TO TASK AND WORK AREA.

- : 4.2 [N THE CVENT THAT TEMPERATURES EXCEED 90 DEGREES
FAHRENHELT, FOLLOW GUIDELINES GIVEN IN THE HWOP.

4.3 IN THE EVENT THIS WORK PACKAGE CANNQT BE PERFORMED

J-4a RESOLUTION/RETEST (W145)
wkk INFORMATION ONLY
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J-4a RESOLUTION/RETEST (W145)
~-Page: 2 - {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.

o AS WRITTEN. STOP WORK. RETURN EQUIPMENT TO A SAFE
CONFIGURATION AND INFORM SITE LEAD OF REQUIRED
REVISION IN ORDER TQ COMPLETE THIS PROJECT.

5.0  PREREQUISITES

5.1 RELEASE FROM THE PIC MUST BE OBTAINED PRICR 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,

" SECTION PP, "PERSONAL PROTECTIVE EQUIPMENT™.

6.0 TOOLS, EQUIPMENT AND MATERIALS

ANTT-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

PLASTIC BAGS

MIN%MUM 6 MILL PLASTIC BAG FOR LEAD CONTAMINATED ARTICLES
RAG

SAFETY GLASSES

SAFETY SHIELD

SCOOP SHOVEL

SOAP AND WATER

TAPE

DISPOSABLE TYVEX COVERALL
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)
*xx [NFORMATION ONLY ***
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J-4a RESOLUTION/RETEST (W145)
Page: 3 (Cont.) 14:00:16 10 AUG 1994

1. Document Number 3C-94-00142/W GENERIC WORK ITEM
Work Ttem Title 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 TG BE
PROVIDED CONSISTS OF:

ASSURING THAT THE HAND RAILS ARE IN A SECURED

8.0  INSTRUCTIONS
ALL WORK SHALL BE PERFORMED IN COMPLIANCE WITH

APPLICARLE STANDARDS QSHA/WISHA AND WHC-CM-4-3,

B il i

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.

: HAS BEEN

“A-HAZARDOUS WASTE OPERATIONS PERMIT HAS
PREPARED ACCORDING TO WHC-CM-4-3 VOL. 4, SECTION
HWO-1, APP. B REV 0, AND SHALL BE REVIEWED AND
ADHERED TO.

ALL WASTE SHALL BE DISPOSED OF AS
7 7 DERIVED WASTE PER WHC-CM-7-7 SECTI
- - - SECTION EII, 4.3.

INVESTIGATION
ON EIT, 4.2 AND

PRV L]

_NOTE: ALL WORK SHALL BE LOGGED IN 304 RCRA CLOSURE FIELD
.0G BOOK PER WHC-CM-7-7 SECTION EII, 1.5.

8.1 ROPE OFF AREA SURROUNDING THE 304 BUILDING
AT AN APPROXIMATE 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 QUT.

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 (WL4S)
wxk INFORMATTON ONLY
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. _— === 1.43 RESOLUTTION/ IRFTFQT m
Page: 4 (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.

VACUUM'S (DOS) CERTIFICATION IS UP-TQ-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.

OLD POINT: HAVE HPT CHECK FOR RADIOACTIVE CONTAMINATION
ON CEILING AND GIRDERS, EACH TIME SCAFFQLDING
IS MOVED, BEFORE VACUUMING AREA.

- 8.2.2 -SET SCAFFOLD AT SOUTHEAST END OF BUILDING,

MOVE’SCAFFOED FROM tAbT’lU WEbl 'AND SQUTH TG
‘NORTH: VACUUM ALLCEILING AREAS, GIRDERS.
LIGHT FIXTURES, ETC. ASSURE THAT ALL AREAS

~ HAVE BEEN THOROUGHLY VACUUMED AND ARE FREE OF

DUST.

REMOVE TRENCH COVER, USING SCOCP SHOVEL,

REMOVE AS MUCH DEBRIS AS POSSIBLE. PLACE DEBRIS
- IN A 17-C, 55-GALLON GALVANIZED DRUM WITH 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

R ALY COOMTIDER T ACEN
ANU JCLURLY WLUJLL .,

8.2.7 VACUUM ENTIRE FLOOR AREA.
2.8 "REMOVE LAST BAG FROM VACUUM, AND PLACE IN ORUM.

2.9 .REPLACE. BAG..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 SULTS AND GLOVES.

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

[o9]
]
[P ]
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3C-94-00142/W GENERIC WORK ITEM
DECON 304 BUILDING FOR RCRA CLOSURE.

NOTE:
8.2.12

8.2.13

ONLY PERSONNEL WORKING WITHIN THE SUMP AREA WILL BC
ALLOWED TN THE FXCLUSION ZONE AT THE TIME THE SUMP
AREA IS BEING DECONNED.

REMOVE COVER TO SUMP AREA, USING HEPA VACUUM,

REMOVE ALL DEBRIS. BE EXTRA CAREFUL NOT TO
STIR UP ANY DUST.

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
7 POTENTIALLY LEAD CONTAMINATED DIRT, WIPE DOWN

8.2.15

(&)
~a

.16

8.2.17

BOTTOM, SIDES AND TOP OF SUMP AREA WITH SOAP

AND WATER. REPLACE LID OF SUMP.
~IF TYVEX SUITS ARE SQILED:

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.

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.

PUT ON A NEW PAIR OF NITRILE GLOVES TQ CLOSE BAG.

~_ TAPE PLASTIC BAG CLOSED. LABEL WITH "LEAD”

8.3
8.3.1

8.3.2

NOTE:

CONTAINING WASTE AND PLACE IN A ORUM. DISPOSE OF
GLOVES IN BAG WITH RAG WASTE.

WIPE DOWN

PLACE PLASTIC BAG IN A 17-C, 55-GALLON
GALVANIZED DRUM WITH 90-MIL LINER PLACED
~INSIDE, TO BE USED AS A RETAINER FOR USED RAGS.

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

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

===]-4a RESOLUTION/RETEST (W145)

ik [NFORMATION ONLY ¥
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Document Number 3C-94-00142/W GENERIC WORK ITEM
Work Item Title DECON 304 BUILDING FOR RCRA CLOSURE.

RAG HAS BEEN REMOVED FROM THE BUCKET, DO NCT
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 ARQUND THE
BUILDING TO COMPLETE STEPS 8.2 AND 8.3,
THEREFORE, STEPS 8.2 AND 8.3 MAY BE WORKED

TTTT 77 TOGETHER WHILE SCAFFOLD ISTSET IN EACH
LOCATION.

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

'8.3.4 PROCEED WITH WIPE DOWN OF THE WALLS, STARTING
FROM THE TOP AND WORKING DOWN.

CAUTION:  CARE SHOULD BE TAKEN NOT TO SLOP SOAP AND
o~ . WATER_ON_THE SCAFFOLDING OR THE FLOOR. IF
THE AREA GETS SLIPPERY, BE SURE TO COVER
coeeme oo SPELE-WITH-ABSORBENT. MAKE SURE ABSORBENT IS
CLEANED UP AND PUT IN A 55-GALLON DRUM FOR
PROPER DISPOSAL .

~ 8.3.5 REMOVE TRENCH COVER, WIPE.DOWN INTERIOR QOF
TRENCH AND FLOOR OF TRENCH. WIPE DOWN
BOTTCOM, 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

e el ACT NDAN ANDCA MAUC NOLIMG DICYCTo
Urr FAU ARCA.  IUVE URWTID, DULNCID,

SCAFFOLDING. ETC. AS NEEDED.

3.0 WORK COMPLETION CHECKLIST INITIAL DATE
- (ALL SIGN-OFFS TO BE COMPLETED BY PIC UNLESS OTHERWISE NOTED.)

9.1  AREA IS ROPED OFF AND SIGNS
ARE POSTED. :
9.2  CHECK HEPA FILTER ON VACUUM.

9.3 " CHECK VACUUM DOS CERTIFICATION
- 9.4 __PREPARE DRUM FOR RAG DISPOSAL.

J-4a RESOLUTION/RETEST (W145)

*xk INFORMATION ONLY ***
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= 1. Document Number 3C-94-00142/W GENERIC WORK ITEM
) - MWork Item Title DECON .304 BUILDING. FOR_RCRA_CLQOSURE.

14:00:16 10 AUG 1994

O
n

O
*5]

[No BN s S o]

7
.8
9

0 o W

WOooow W W WO

10
A1

14
15
.16
17

VACUUM TRENCH
VACUUM BAGS CONTAINED.
SUMP AREA VACUUMED AND WIPED DOWN.

DEBRIS FRCM CLEANING SUMP AREA
BAGGED AND PROPERLY LABELED.

HEPA FILTER REMOVED AND CONTAINED.

FRESH AIR MASKS PROPERLY WIPED DOWN.

WALL WIPE DOWN COMPLETE.
TRENCH WIPE DOWN COMPLETE.
FLOOR WIPE DOWN COMPLETE.
USED RAGS CONTAINED.

304 DECON EFFORT COMPLETE.

J-4a RESOLUTION/RETEST
**k [NFORMATION ONLY

(W145)
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-——_ ... 1.0 INTRODUCTION

This document provides procedures for use by Westinghouse Hanford

- —-— Company _(WHC) staff and subcontractors tasked with the valtdat1on of

" radiochemistry analytical datd produced as the result of HanfTord Site

environmental investigations. Data validation procedures for chemical

=118

analytical data, thnuuh net included in this document, are spec1f1ed in the

Ghiwk i

WHC document "Data Vaiidation Procedures for Chemical Analyses”
(WHC-SD-EN-SPP-002). This procedures document shall be included in all
procurement packages for radiochemical data validation 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-comp1iance 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

sts or other scientists
project specific work

Psg)
=7

using this do gcument in conjunction with app
i , analytical method

ﬁ}ans;'fﬁe1d-sawa‘1ng plans;-QA -project plans

references, and laboratory statements of.wor

The resylt of data validation will be accomplished by completion of
narrative reports, checklists, summary forms and electronic data
deliverabies established in this document. The completed narrative reports,
checklists, summary forms, and electronic deliverables will document whether
the analytical data are acceptable 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

o7 o.._..—data-validation of radfochemical data packages. WHC Hanfard Analytical

Services Management (HASM) is responsible for the assignment of data
validation responsibilities on a task basis and wil] 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 sampiing plans, descriptions of work (DOW),
QAPjPs, laboratory SOW, laboratory QAPjPs, and laboratory standard operating

- procadures- (SOP), -specifying tha-radicnuclides-of interest, reference
-analytical methods, required detection limits (RDL) and goals for analytical

precision, accuracy, representativeness, completeness and comparability.

hie necessary procedures for the

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 chegks will be. performed.

Level B - This level of data validation will include Tevel A
validation, verification of transcription errors (if not already
performed prior to receipt of the data package by the validation
......... subcontractor). and evaluation and gualificaticn-of results
additionally on method blank results. No calculation checks will
be performed.

Level C - This Tevel of data validation will fnclude levels A and 8
- validation and additionally, the evaluation and qualification of
sample results based on matrix spikes, laboratory control samples,
Taboratory duplicates and chemical and tracer recoveries. No other

- -—-— ——-——- validation-or calculation checks will be performed.

* Level D - This level of data validation will include levels A, 8

----------and-€-valiqation and the additional evaluation 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 Teast one

-------Sample- and--one -complete.QC sample series (standard, 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 bianks, spike samples,
chemical and tracer recovery, duplicates and laboratory contral
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
"~~~ complete validation checkiists for documentation and reporting purposes.
Appendix A provides copies of the data validation checklists,

.__The data validatars shall complete saveral tasks on a sample delivery

_ group basis during validation of laboratory data packages. A sample
delivery group shail be defined as a group of samples (usually 20 or fewer)
--— - ---—---reported within the same laboratory data packags. Figure 2-1 shows the
overall flow of data packages during the data validation process, while
Figure 2-2 provides a detailed flow chart cutlining the technical validation
tasks to be performed. These tasks are summarized 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.

VYerifying that all requested analyses have heen reported as

required by the sample analysis request and sample chain of custody
documentation.

Verify reported results against the raw data and validate the
gquality 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
fnitialed 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

—printed in-the right handside column of the repert-form-and shall

ba 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 ajong with the original data package.

Data validation packages shall be completed within 21 calendar days

__after receipt of the complete data package from HASM.

ave

2-2



Following completion of validation on a saries of data packages a
summary of all data validation performed will be compiled into a
final data validation summary report in accordance with the

guidalines specified in Secticn 13.0.

Tiverabies in accordance with the
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.

2L-AELE
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2-1. Data Package Flow Diagram
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3.0 SPECIFIC REQUIREMENTS

This section pregents 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

__ control program established 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 use during the data validation and for transmittal in data

M B S

validation packages and final reports. The data package will be maintained

~ ~{n-originai as-received condition for transmittal_at the con¢lusion of data
- -validation activities.

... -3.2_DATA PACXAGE COMPLETENESS

Prior to receipt of data packages by the subcontractor, the data

package shall have been verified for completeness {missing forms, data
""" sheets, ete.) by the HASM technical verification subcontractor. Therefore,

verification of data package completeness by the validation subcontractor is

- - . -not-required. - The cbservation of omitted deliverahles or technical data
. _.._ .. pecessary to complete the validation shall prompt the validation

subcontractor to contact HASM with a request for the missing information by
facsimile. When requesting missing information from HASM the following
jtems must be supplied by the validation subcontractor:

e "HASM Data package tracking number of the data package for which
information is being requested.

e 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.

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

e Analysis specific information must alsc 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 responsiblie far
successful completion of data validation reviews. The contractor shall

3-1
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fffff - designate personnel to conduct the following tasks for all WHC data review

contracts or task orders.

s Data Validators — 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 & bachelor's degree in chemistry or related physical or
1{fe science with a minimum of 40 h of training in data validation
under the supervision of a senior data validator.

e Senior Validator — Senifor validators shall provide oversight and
sign-off on all work performed by the data validators. This senior
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.

s 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 laboratary analysis but preferred
experience in both areas and including at least 1 yr of supervisory

anry ansr

a
e s — s — exp-;- IR A A )

* [Qocument Custodian — Document custodians shall be responsible for
records management activities associated with data validation as
assigned by the project manager., OQOocument custodians shall have a
minimum of 1 yr experience in records management.

e Data Manager — Data managers shall be responsible for data entry of
. _validated results fnta electronic databases for transmittal in
_ .. ___accordance with Section 13.0. OQData managers shall have a minimum
of 40 h of training and 1 yr experience in computer-based data
entry and data management.

~- --- & Quality Assurance Ufficer — (A 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 1 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 YALIDATION REQUIREMENTS

__ ..Data validation -contractors-shall-conduct the data vaiidation using
--— -the-pracedures and criteria spécified in sections 4.0 through 12.0.

3-2
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3.4.1 Radiochemistry Data Yalidation Checklists

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

3.4.2 Data Validation Qualifiers

Qualifiers to be applied as a result of the validation are summarized
below. A1l qualifiers applied to the sample concentration repart forms are
to 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

_.._Teported may not accurately reflect 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 estimated due to a quality control deficiency
identified during data validation. The data should be considered
usabla for decision making nurposes.

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; hawever, due

.. ta an_identified_quality control deficiency.the.-data should -be
considered unusabie 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
aTpha 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 soiid sample onto a planchet. The sample is then
counted by gas proporticnal 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
abnormaiities encountared with the simpies, matrix probiems, reanalyses, and
deviations from the refereanced 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
follawing 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

requirements listed below must be met.

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

e Self-absorption curves were prepared far 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.

4-1
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~ . e _Efficiency of each 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
dascribaed helow, or that the data are available in the most recent
calibration supplement provided by WHC.

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

o NIST 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
ows:

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

e 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:

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

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

Evaluate continuing calibration results by verifying the Taboratory
- -..—-has provided the following information:

» Results of continuing calibration checks including detector
identification, dates, source and background counts, count

duration, and control limits.

.

o NIST traceability certificates including a dilution log documenting

at
the preparation including date of preparation, radionuclide, lot
mnumhane amd Anm valuae
:l:, Qi \JPIII LR NR" AN}
After evaluation is complete, qualify all associated sample results as
follows:

e [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 aré 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 Taboratory control iimifs.
Evaluate the background data and qualify associated sample results as
follows:
counts were not performed within one week prior to

nd co
jated sample analysis, qualify all associated sample
mnusable (R for detects, UR for non-detects).

counts were not performed on the detector used for
nalysis, qualify all associated sample results as
R for detects, UR. for non-detects).

e background counts are not within the Taboratory control
s, however, the sample results are significantly greater (>
-than_the.background counts,-qualify tha-associated-sampla
resuits as estimated (J for detacts, UJ for non-detacts).

o "

* [f the background counts are not within the laboratory control
Timits, and the sample results are low enough that the change in
background will significantly affect the result (by > 10%), qualify

777777 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 all blank results in the validation narrative.

4-3
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4.3.1 Laboratory Blanks

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

e Performed at a 5% frequency (1 in 20 samples) all of the same
matrix or at least once per sample delivery group (SO0G).

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

e Results are less than or equal to the MDA and RDL.
Evaluate the laboratory blank data by verifying the following:

tory has provided the raw data including 2etector

|5
t1nn count duration, gross-and background counts.

e Results and MDA values were accuratesly reported.

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

e 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).

e If positive results are present in the laboratory bianks, qualify
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 MDA and qualify

as undetected (U).

e If the sampie result is >MDA 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
samp?es {usually referred to as equipment blanks) and sample types. Verify

the-fi ‘d blanks were handled in the laboratory as actual samples. No
qua]1f1cat1on is to be done hased on field blank results, however the
resuits should be discussed {n 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 detarmined

= by the laboratory control samples, blank spikes, or 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:

e Parformed at a 5% frequency (1 in 20 samplas) all of the same
‘1east once per 30G.

* 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 § and 30 times the assaciated RDL

va l ue,

* The actual LCS concentration or the spike concentration and the
amount of spike added for the BSS were provided by the laberatory.

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

-Aftar-evaluation, qualify associated sample results as follows:

--laboratory-as-a-normal field-sample, and u

LCS or BSS %R Sample Activity Qualification
70% - 130% ‘ = MDA None Required
< MDA None Required
= 30% and < 70% = MDA J
< MDA uJ
> 130% = MDA J
< MDA None Required
< 30% = MDA R
< MDA UR
- If neither an LCS nor B33 sample was performed with the associated
analyt1cal batch qual1fy the associated sample results as estimated (J for

Amdami.

- -4+8,2--Rerformance Audit Samples

Performance audit samples are generated by WHC, introduced to the
ead e rln

egrmine 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

----Yertfy-that the-duplicate -samples meet the following criteria and that
the laboratory provided the following {nformation:

e 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 30G.

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

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

e For sample results less than five times the ROL, the range between
the primary and duplicate sampie 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 _
> 5x ROL > 20% for waters J for detects, UJ for
> 35% for soils non-detects
< 5x ROL > RDL for waters J for detects, U for
' >2x RDOL 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 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
both results are = 5x ROL) are 20% 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 diffarence between rasult and MDA value or the difference between the
MDA values, in which the acceptable limits are the range of # RDL for water

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

4.5.3 Field Split Sample
A field split sample is primarily used to assess precision. A field

spiit sample is a representative sample frem 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

taboratory if the information has not already been provided.

The reference laboratory data is usad 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

4.8 HOLDING TIMES

- - Verify that all samples were prasarved properly (water samples should
be preserved with nitric¢ acid, HNO,, preferably in the field or otherwise
imnediately upon receipt at the laboratory) and analyzed within 180 days.
[f holding times are exceeded qualify sample results as follaows:

e [f water samples were not presaerved and samples were not analyzed
~ within 180 days, reject all dssaciated results (R for detects, UR
for non-detects).

* If holding times are > 180 days but < 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
oo . _.detects, UR for non-detscts).
4.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIYVITIES

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

e WHC sample identification,
e laboratory sample identification,

* detector identification and efficiency,

4-7
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e gross alpha and beta sample and background counts,
- e count duration, _ .

¢ planchet weights,

. samp]e‘VOIumes.

e alpha and beta crosstalk factors (if applicable), _

e calculated sample activities, uncertainties and MDA values,

e required detection Timits.

Check calculations according to the sﬁec1fied data validation level

and correct sample results as necessary. Nota in the validation report {f

- - —— 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-detacts).

........... - 1

"7 4.8 OVERALL ASSESSMENT AND SUMMAR

Complete the data validation checklist (Appendix A) and summarize the
qualified results as specified in Section 13.0, Reparting Requirements.
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5.0 STRONTIUM-S90 DATA VALIDATION REQUIREMENTS

This section presents specific data validation requirements for
strontium-90 and other beta-emitting radionuclide analyses such as

- ---technetium-99; The analysis is performed by the addition of a chemical

carrier followed by separation and purification of the carrier along with
the target radiochemical analyta. 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 CALIBRATICN

-~ — ...The objective of instrument calibration is to ensure that detectors
used for sample analysis were initially capable of producing quantitative
resuits 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-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
requirements listed below must be met.

e Calibratien standards are NIST-traceable and cartificates ara
provided.

e Seif-absorption curves were prepared for each detectaor used with
planchet weights ranging from 0 to approximataly 150 mg and the
counting error for net counts is Tess than 5% for each planchet.
The calibration reference standard should be prepared from a
traceable solution of yttrium-50, strontium-90, strontium-39,

"~ 'technetium-39 or cesium-137.

5-1
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e Efficiency of each detactor 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 following raw data or that the
data are available in the most recent calibration supplement:

e Detectar ident{fication, self absorption curves, and raw data
including calibration date, planchet weights, raw and background
counts for each counting system used for sample analysis.

YT TTTTTTTTT e NIST traceabiiity certificates for all calibration standards
T T Tineluding 4 dilution Tog documenting the preparation including date
of preparation, radionuclide, lot numbers, and dpm values.

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

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

e If the detector specific calibration raw data is unavailable and
cannaet be provided by the laboratory, reject all associated sample
results (R for detects, UR for nan-detects).

5.2.2 Continuing Calibration

Verify that the continuing instrument calibration met the following
criteria:

e Acceptable continuing calibration checks have been performed at
" least once per anaiytical run, sampie batch, or daity, whichever is
more frequent.

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

_ Evaluate continuing 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. '

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

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

e If any calibration check {before or after sample analysis) is out

of the control limits qualify the associated sample resuits as
unusable (R for detects, UR for non-detects).
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5.2.3 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 met the following

criteria: :
o Performed within one week prior to sample analysis.
o Performed on each detector used for sample analysis.
- . -a_ .Within the laboratory control limits
Evaluate the background data and qualify associated sample results as
follows:
e If background counts were not performed within one week prior to
the associated sample analysis, qualify all associated sample
oo e e paeutts - as-unusable- {R-for detects, UR for non-detects).
» If background counts were not performed on the detector used for
the sample analysis, qualify all associated sample results as
- unusable (R for detacts, UR for non-detects).
e 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 sampie
results as estimated (J for detacts, UJ for non-detects).
s If the background counts are not within the laboratory control
limits, and the sample results are low encugh that the change in
... ———. ... background will significantly affect the result (by > 10%), qualify
-w-ooo-- - o-the-assaciated-sample- results-as-unusable (R for detects, UR for
non-detects).
5.3 BLANKS

"0 " C 77" The blank data results are reviewed to assess the extent of
__ _contamination_introduced through sampling, sample preparation, and analysis.
c-Summarize all.blank.results. in the validation.narrative.
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5.3.1 Laboratory Blanks

h

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

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

- --- -~ e~ Prepared at the-same time-and-analyzed with the samples using the
same procedure.

e 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: :

e Raw data including detector {dentification, count duration, and
-~ gross and background counts were provided by the laboratory.

e Results and MDA values were accurately reported.

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

e 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 blamks, qualify
all associated positive sample results that are less than five
_ times tha highest hlank concentration estimated {J). For negative
sample results elevate the resalt to the MDA and qualify as
undetected (U).

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

5.3.2 Field Blanks

Raview 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.

— 5.4 ACCURACY

. ____ The degree of accuracy is defined by the laboratory performance and
-~ — — compliance with project specific and analytical requirements as detarmined
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
Yerify that laboratory control (LCS) or blank spike (BSS) samples met
the fallowing criteria: - -

o Parformed at a 5% frequency (1 in 20 samples) all of the same

madwmi w
A ei 1A

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

e LCS or BSS 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 BSS %R Sample Activity Qualification
70% - 130% r' = MDA None Reguired
< MDA None Required
=30% and < 70% = MDA J
< MDA UJ
> 130% = MDA J
< MDA None Required
< 30% = MDA R
< MDA UR

1f neither an LCS nor BSS sample was performed with the associated
analytical batch, qualify the associated 'sample rasults 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:

e 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.

o The chemical recovery factor-is within-the Timit-of 30% to 103%.
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Qualify results as fallows:

— percent Chemical

Recovery ' Gu;fgfiéation
30% to 105% Nona, acceptable for use
10% to 29% Estimated (J for detects, UJ for non-detects)
~-» 105% | Estimated (J for detects, no qualificatfon required

SN P for non-datects)

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

5.4.3 Matrix Spike Samples

~+- - The matrix spike sample amalysis optionally provides information about
the effect of each sample matrix on the preparation and measurement
methodology. [f laboratery control or blank spike samples are not analyzed,
the requirements for matrix spikes must be met.

-o= —m-=me ssoeo - yarifythat matrix spike analyses were conducted as follews:

- « - performed at a 5% frequency {1 in 20 samples) all of the same
matrix or at least once per SOG if a carrier was not used in the
analysis. -

--a --Prepared -at ‘the same -time -and analyzed -in the same batch, using the

sama procedure, as the associated samples.
. e Percent recovery is within the limits of 60% to 140% unless sample
= - -~ pancentration exceeds the spike concentration by a factor of 4 or
more.

Qualify associated sample results as follows:

MS %R Sample Activity Quatification
60% - 140% = MDA None Required
< MDA None Required
= 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, 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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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 procedurs.

- —— —control limits
Note the results of any performance audit sample in the final data

Contact the WHC project coordinator for the identity, source and

group.
validation report.

any performance audit sample submitted with the sample

fsr =11 IJ’ p

5.5 PRECISION

Review of field and laboratory precision provides information on the
laboratory reproducibility and whether sampling activities are adequate to

~dcquire consistent samples.

Field blanks should not be used far laboratory

duplicates.

5.5.1 Laboratory Duplicates

Verify that the dupiicate samples met the following criteria and that
the lahoratory 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 sampiles.

The relative percent difference (RPD} must be less than or equal to
20% 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 range between
the primary and duplicate sample results must be less than the ROL

" for water samples (<2x ROL for soils).

After evaluation is complete, qualify associated sample resuits as

follows:
Original Sample Result RPD or range Quatification
‘No duplicate analyzed Not applicable J for detects, UJ for
non-detects
>5x ROL >20% for waters | .1 for detects, UJ for
>35% for sails non-detects
<5x ROL >ADL for waters J for detects, UJ for

>2x RDL for soils

non-detects
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5.5.2 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

ToSApl Ty Y Gll\-d

results can aid in the overall evaluation of the data sat. 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 = Sx 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 = ROL for water
samples and * 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.

§.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

.-Jaboratory if the information has not already been provided.

The reference Iaboratory data is used to he1p forma]ly evaluate the
and is not specifically used to qualify dn 1nd1v1dual data package.
Evaluate the field split sample results by comparing the corresponding
sample results to the raference laboratory sample results. Note the resylts

PY I R

== ---—-—-of tha LSQ]Zi..t_'S&fﬂﬁiEidﬂﬁlf‘CﬁtE:&ﬁa}fﬂ'_’f's n -the-validation narrative, and

summariza the rasults in the final data validation report.

5.8 HOLDING TIMES

Verify that all samples were praserved proper1y (water samples should

T e
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:

o 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 = 360 days (for preserved water
samples), qualify all results as estimated (J for detects, UJ for
non-detects).

e 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 ACTIYITIES

Yerify that the laboratory has reported the following information for
each sample: —_

¢ WHC sample identification,
» laboratory sample identification,
e detector identifications and efficiencies,

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

e sample and background counts,

¢ planchet weights,
e sample volumes,

o 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,
o calculated sample activities, uncertainties and MDA values,
s required detaction limits.

Check calculations according to the specified data validation Tevel
and correct sample results as necessary. Note in the validation report if

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

- -cannot be verifiad qualify the results-as estimated (J-for detects, Ud for

non-detects}.
5.8 OQVERALL 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 YALIDATION REQUIREMENTS

This section presents specific data validation requirements for
plutonium, uranium and other radioisotopes analyzed by alpha spectrometry.
Samples are analyzed by the addition of a suitable tracer foilowed by
chemical precipitation, purification, and electrodeposition on a planchet or
mounting of the purified precipitate on a planchet. The sample is then
---—---- - --—ecgunted in an-alpha spectrometer and the target radieisotopes are determined
by the comparison to the recovered tracer.

§.1 CASE NARRATIVE

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

... _.daviations from the referenced analytical method.

6.2 INSTRUMENT CALIBRATION

The cbjective of instrument calibratijon 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 pericd
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
T pR{orto sample-analyses. -The-inftial-calibration-data-is -submittad with
the data package or as a separate supplement. However, for alpha
spectrometry analysis, 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
- to the specifications above, meets the following criteria.

e Fach detector used was calibrated within one year prior to the
sample analysis.

e Effictency values are provided for each detactor and were measured
within one year of the sample analysis.

e (Calibration standards are NIST-traceable and certificates are
provided.
- Twoom-——— wo-Petectors-were cafibrated in-the-energy range of approximately 4 to
6 MeY with a maximum range of 2 to 8 MeY, and the standards were
counted in order to accumulate a minimum of 2000 counts for each

tarqget radioisotope.
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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: -

§.2.2 €

Ve
criteria
calibrat

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

NIST traceahility certificatas for all_calibration st

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

If the detector was not calibrated across the range of interest,
then reject ail associated sample results (R for detects, UR for

non-detects).

[f the detector specific calibration raw data, including the

-efficiency values, is unavailable and cannot be provided by the
laboratory, reject all assaciated sample results {R for detects, UR
for non-detects).

ontinuing Calibration

rify that the continuing instrument calibration met the following

or that the information has been provided in the most recent
ion _supplement: . .

Energy calibration and detector afficiencies were checked at least
weekly prior to sample analysis and for each detector used for
sample analysis.

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 certificates and dilution.log, -is submitted for

gach check standard used for weekly checks.

__. After evaluation is complete, qualify all associated 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 detects, UR for non-detects).

If calibration checks have not been performed weekly, qualify
associated sample results as estimated (J for detects, UJ for non-

© "7 detects).
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s [f tha calibration check information is unavailable and cannot
_ _ provided by the Jaboratory qualify all associatad sample result
unusable (R for detects, UR for non-detects).

be
s as

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.

he instrument background -counts met the following

. Verify that
criterfa:
e Performed at least menthly on each detector used for sample

analysis for each region of interast (ROl) monitored for the
particular analysis.

e Within the laboratory control limits.

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

————— —-—--2_1f background counts were not pertormed 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 ail associated sample resuits as
: unusable (R for detects, UR for non-detects).,

---, —-———-=- ---% -1f the background counts are not within the Taboratery control
N "limits, 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).

e 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
- -Contamipation introduced through sampling, sample preparation, and analysis.
Summarize all blank results in the validation narrative.

~ 6.3.1 Laboratory Blanks

_...Yerify that the laboratory blank analysis met the following criteria:
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o ¢ Performned at a 3% frequency (1 in 20 sampies) ati—of the same
- matrix or at least once per SDG.

e Prepared at the same time and ana]ygzari}th the samples using the
same procedure, aliquot size, and counting time.

* Rasults are less than or equal to the MDA and RDL.
Evaluate the laboratory blank data by verifying the following:

""e Raw data faciuding detector identification, count duration, gross
and background counts were provided by the laboratory.

e Results and MDA values were accurately reported.

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

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

- o If positive results are present in the ]aboratory blank, qualify
- - -positive sample results which are less than the MDA as undetected

(V).

e [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).

e [f the sample result is >MDA and >5 times the associated highest
- blank result, no qualification is necassary.

6.3.2 Field Blanks

Review the field sampling documentation to identify the field blank
samples (usually identified as equipment bianks) 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
~-o-zoo——_rasultsoshould be-discussed-in the vaiidation narrative to alert data users
_to_uncertainties_in the data set during decision making.

6.4 ACCURACY

The degree of accuracy is defined by the laboratory performance and
=memmo—----gompriance with project specific-and analytical requirements as determined
' ) by the avaluation 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 the following criteria and that the
—_ laboratory provided the following information;

__*__Performed at a_5% frequency (1 in 2Q samples) all of the same
matrix or at least once per SDG.

red_at the_same time_and analyzed in the same batch, using the
procedure, as the associated samples.

... . .% LCS or BSS activity is between 5 and 30 times the associated RDL

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

e Results are within the Timits of 70% to 130% recovery.

After evaluation, qualify associated sample rasults as follows:

LCS or BSS %R Sample Activity Qualification
70% - 130% = MDA None Required
< MDA None Required
= 30% and < 70% ' = MDA J
< MDA UJ
> 130% = MDA Jd
< MDA None Required
< 30% = MDA R
- < MDA UR

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

6.4.2 Tracer Recovery

"T--"~ -~ Tracer recovery provides an evaluation 4§ to the effectiveness of the
sample preparation process used to isolate the radicisotope 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
- sample and t

rovided showing the amount of tracer added to each
gross counts per minute of the tracer.

or
pr
e

- e Tracer recovery is within the limits—of 20% to 105%.

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

Tracer Recovery Qualification
20% to 105% None, acceptable for use
15% to 195 Estimated, (J for detects, UJ for non-

detects)

105% to 115% Detects as estimated, (J), no qualification

_ required for non-detacts) |

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

> 115% 7 Detects as unusable, (R), no qualification

required for non-detects

6.4.3 Matrix Spike Sampies

The matr1x sp1ke sample analys1s opt1ona11y prov1des 1nformat1on about
metnodology 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:

e Performed at a 5% frequency (1 in 20 samples) all of the same
matrix or at least once per SDG if a tracer was not used in the
sample analysis.

e Prepared at the same time and analyzed
mp

in the same batch, using the
- - - same-procedure,-as the associated samples

1
la
1%

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

= -
Hivi o

Qualify associatad sample results as follows:

MS %R Sample Activity Qualification

60% - 140% > MDA None Raguired

< MDA None Required
> 10% and < 60% = MDA J
< MDA uJ
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s MS %R ) Sample Activity Qualification
> 140% ) = MDA o J

< MDA None Required
< 10% = 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). -

6.4.4 Performance Audit Samples

" " performance audit samples are generated by WHC, introduced to the
~ ~ " Taboratory as a normal field sample and usad to determine the accuracy of
tha lahoratary analytical procedure.

Contact the WHC project coordinator for the fdentity, 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 labaoratery 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 duplifcates.

6.5.1 Laboratory Duplicates

Verify that the duplicate samples met the following ¢riteria and that
the laboratory provided the following information:
e The laboratory has conducted 2 duplicate analysis sample at a
" frequency of 10% (two in twenty sampies) for each matrix in each
analytical batch or at least once per S0G.

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

- e The relative percent difference (RPD) must be less than 20% for
water samples (<35% for soils) if the sampie concentration is

- -___..greater than five times the ROL.

e 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 completes, qualify associated sample results as
o~ follows: )

Original Sample Resuit 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, W for
' ) >35% for soils .__ | non-detects
s e <5x Rﬂi ) ) 1 >RDL for waters or J for detects,'UJ for
>2x ROL for soils non-detects

-~ ---- §;5.2 Fiald Duplicate Sampie

e e ---—Ih—e—prg.ggrét—ign af field dup‘fcate S&mg!ES are Spec‘i fied for some
o sampling avents. [f a field duplicate sample fs sent to the Taboratory, 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
dupiicate submitted to the laboratory if the information has not already
been provided.
Calculate the difference between the two-results according to the
=== " galcuTations in Appendix 0. The RPD 1imits for the field duplicates (where
both results are = 5x RDL) are 20% for water samples and 35% for soils.
_ When one or both the results are < 5x ROL, the limit should be expressed as
L the difference between result and MDA value or the difference between -ths
... MDA values, inr which-the accaptable limits are the range of & RDL for water
samples and + 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.

—

6.5.3 Fiald Split Sample

A field split sample is primarily used to assess precision. A field
split sample {s 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 alrsady been provided.

The reference laboratory data is used to help formally evaluate the
project data quality objectives at the end of the data_validation_procass
o --— -and-1s not specificaily used to qualify an individual data package.
Evaluate the field split sample results by comparing the corresponding
sample rasuylts to the referance laboratory sample results. Note the results
of the split sample dupiicate analysis in the validation narrative, and
- ---summarize the rasults in the final data validation report.
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__ . 6.6 HOLDING TIMES

Yerify that all samples were preserved properly {water samples should
be presarved with nitric acid, HRQ,, preferably in the field or otherwise
jmmediately upon receipt at the laboratory) and analyzed within 180 days.
If holding times are exceedéd qualify sample resuits as foiiows:

L

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

If holding times are >180 days but <360 days qualify ail 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 follewing information for
each sample:

sample spectra showing peak integration

WHC sample identification,
laboratory sample identification,
detector identification and efficiency,

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

gross tracer counts, ROI, and channel by channel counts,
background counts (monthly},

count duration,

rameters and full width

=

3

[=1]
i

at half maximum (FwHM} values,

__planchet weights (if in the case of precipitated mounts rather than

slectropiated mounts},
sample volumes,
calculated sample activities, uncertainties and MDA values,

required detection limits,

) " ‘Check caicuiations 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. Qualify results as follows:
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- . e If sample results and MDA values cannot be verified qualify the
- results as estimated (J for detects, UJ for non-detects).

If peak integration results indicate FWHM values of >100 for either

the target radicisotopes or tracer, reject all associated results
(R for detects, UR for non-detects) since this indicates inadequate

resojution.

©- --§58- - 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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7.0 GAMMA SPECTROSCOPY DATA YALIDATION REQUIREMENTS

7 This section presents specific data validation requirements for
radionuclides analyzed by gamma spectroscopy. Samples are normally analyzed
by direct count on a lithium-driftéd germanium dicde detactor 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

" geomatry, calibration of the instrument must be conducted for each geometry

used.

7.1 CASE NARRATIVE

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

bl aal

deviations from the referenced analytical method.

7.2 TINSTRUMENT CALIBRATION

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

7.2.1 Initial Calibration

Initial calibration data demonstrate that the instrument used for
sample analysis was capable of producing acceptable quantitative results
prior to sample 2nalyses. The initial calibration data may be submitted
with the data package or as a separate supplement.

Verify that the initial instrument calibration meets the following
criteria:

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

~ ---—e Each detector was-calibrated within_the energy range of
approximately 0 to 2,000 KeV.

® [Detector resolution at the cobalt-60 photopeak of 1332 Ke¥ was at

oo - -—- __least_3.0-XeV FWHM_ (5 channels) or less.

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

Qualify sample results as follows: —_— -

- -- - e-—if-the-samples-were -analyzed-on-a-geometry with ne-documented
initial calibration, quaiify the resuits as unusable (R f

detects, UR for non-detects).

+a
1
r

& If the detactor 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
critaria:

e 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 supplement.

e Calibration check system gain, FWHM, and efficiency is within the
labaratory control limits
S e ___..___._® _Check standards ars NIST-traceable and certificates and a dilution
log have been provided with the data package or are available in
-~ - — ---—- -~ - the most recent caiibration supplement.

Qualify resuits as follows:

¢ If the calibration check standards have not been counted at least
..monthly on the same. aepmetr1es used for. samn1e dnd]VSTS gualify

e If the most recent calibration check on the sample specific
geometry exceeds any of the labaratory control limits for system
-~ -—gain, FWHM, or afficiency; qualify associated sample rasults as
unusable (R for detects, UR for non-detects).

7.2.3 Background Counts

Instrument background counts are counts that are detected by the
instrument from other radicactive sources besides the associated samples
————— --—betng-analyzed.- They are subtracted from sample counts in order to
calculate the sample specific activities, uncertainties, and MDA values.

-

ememmens o =Vepify - theinstrument background counts meet the foilowing criteria:

® Instrument backgrounds are counted prior to sample anaiysis on a
monthly basis for a duration similar to the sample counts.

7-2
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o 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 assoctated sample results as
follows:

e If the instrument background counts were not performed monthly,
qualify all associated sample results as estimated (J for detects,

yJ for non-detects).

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

e If the background counts are not within the laboratory control
1imits, however tha sample results are significantly greater (>
40%) than the background counts, qualify the associated sample

- -results as estimated {J for-datects, UJ for-nen-detects),

e

T e Tiftha background counts are-not withinTthe labsratery ceatre
1imits, 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).

"7 3 BI ANYS

- Y Tl

ed to assess the extent of
ng,.sampie preparation, and analysis.
dation narrative.

contamination introduced through samp
Summarize all blank results in the val

~-- - The-blank data results are review
i1
i

7.3.1 laboratory Blanks

=S

"~ Verify that the 1aboratary blank analysis met the {ollowing criteria:

ency (1 in 20 samples) all of the same
e

r SDG.

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

e 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,
_geometry, and gross and background counts were provided by the

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

e If a laberatory 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

far datacts 1] for non-dotacte)
1%FY ‘ﬁ‘:hﬁ‘ o e e e el

e If positive rasults are present in the Taboratory blank, qualify
_positive sample results which are_less_than the MDA as undetected

{v).

o If positive results are present in the laboratory blanks, quaiify
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).

e [f the sample result is >MDA and >5 times the associated highest
blank result, no qualification is necsssary.

T 3 2 B2 oaTd 9T amlem
£ edata Filgiu DiallR>

Review the field sampling documentation to identify the field blank
samples (usua]]y jdentified as equipment blanks) and sample types. Verify

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

‘reasults should bDe discussad 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 sampie

recovery values.

7.4.1 Laboratory Control or Blank Spike Samples

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

¢ Parformed at a 5% freguency (1 in 20 samples) all of the same
matrix or at least once per SDG.

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

e LCS or 855 was analyzed in the same geometry, count duration, and
aliquot size as the samples.

e The actual LCS concentration or spike concentration including
traceability and a dilution log were reported.
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s 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% = MDA None Required
< MDA None Required
> 30% and < 705 = MDA ' J
< MDA uJ
> 130% = MDA J
< MDA _ None Required
< 30% T = MDA o R
< MDA UR

-~ ——--——— e~ if nefther an tCS-or BSS-were performed with the SDE or were
o performed in a different geometry than the samples, qualify
associated results as estimated (J for detects, UJ for non-
detacts). '

e If the LCS or BSS concentration and percent recovery cannot be
verified and the information is unavailable from the lahoratory,
reject all associated sample results (R for detects, UR for non-
detects).

7.4.2 Performance Audit Samples

Performance audit samples are generdted 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 that the duplicata samples met the following criteria and that
the laboratory provided the following information:
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e The Tabaratory 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 S0G.

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

e The relative percent difference (RPD) must be Tess than 20% for
water samples (<35% for soils) if the sample concentration is
greater than five times the ROL.

e 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 sails).

After evaluaticn is complete, qualify associated sample results as

fo1low;;
Original Sample Result RPD or range Qualification

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

>5x ROL >20% for waters and J for detects, UJ for
>35% for soils non-detects

<5x RDL >RDL for waters and J for detacts, UJ for
»2x RDL for soils non-detacts

7.5.2 Field Duplicate Sample

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

7~ Lalculate the difference between the two results according to the

calculations in Appendix 0. The RPO limits for the field duplicates {where
both results are = 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 resuit and MDA value or the difference between the
MDA values, in which the acceptable limits are the range of % ROL for water

_.. samples and % 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

__.1n the data set during decision making.
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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 sampiing event sent to 2
third-party (reference} laboratory. The validator shall contact the project
coordinator for the identification of the field duplicate submitted to the
--——- - - -—— laboratory-if-the {nformaticn-has not-already Deen provided.

e The rafarenca 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 resyits 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.

- ~=- -IT-helding times are exceeded, qualify sample results as follows:

e 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).

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

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

L

7.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

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

e WHC sample identification,
& laboratory sampie identifications, batch numbers, geometry numbers,
* date and time of sample, blank, LCS, BSS, and duplicate analyses,

¢ _detector fdentification, geometry, energy, efficiency, and FWHM

o m L i aads

coevricients,

¢ sample and background net counts,

-~ -®--printouts -ef-regicns of interest (ROI} and channel by channel
counts or spectra,

count duration,
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sample volumes,

calculated sample activities, uncertainties, and MDA values,

required detection Timits.

— 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 ROL values. If sample results and MDA values
cannot be verified, qualify the results as estimated (J for detects, UJ for

non-detaects).

L L ]

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 validation requirements for the
analysis of water samples for tritium or carbon-14 by liquid scintillaticn
counting. Tritium samples are distilled to remove gamma activity
interferences and the sample is mixed with a scintillant and placed in a

eeo—_ ___syitable counting vial. The sample {s counted in a liquid scintillation

spectrometer and {s counted on a batch basis along with 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

14 b

daylight or fluorescent lighting will cause biased resuits, Therefore, all
tritium samples must be dark-adapted for at least 30 minutes to two hours.

8.1 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.

8.2 INSTRUMENT CALIBRATION

“used for sampla analysis were initially capable of producing quantitative

in which samples were analyzed.

—————— -8.2.1 Initial Calibration

Initial calibration data demonstrate that the instrument used for

- - .sample analvsis was capable of producing acceptable quantitative results

aA__ __ .

-~ prior to-sample-analyses. Thae-initial caiibration data may be submitted
with the data package or as a separate supplement.

Verify that the initial instrument calibration met the following
criteria:

e Each counting system used was factory calibrated at instailation
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 Tog are provided.

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:

® Factory calibration results and certificates
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~ e NIST traceab1]1ty certificates for all calibration standards
oo o= - including & dilution log documenting the preparation dates, Jot

- . .. numbers. DPH activities, expiration dates, and amount of standards

used.
After avaluatfon is complete, qualify all associated sample results as
follows:
e e ———. . ___®. . 1f_the countina system has not been factory calibrated before the

analysis of the samples, qual f all assaciated sample results as
unusable (R for detects, UR for non-detects).

—If the calibration data is unavailable 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 fnstrument calibration met the following
i

e 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 S0G.

e (Calibration checks are within the laboratory control Timits.
= -— & Calibration checks are performed at the same aliquot size as the
samples.

- & Efficiency check standar
a dilution log are prov

eported with each data package and
rol limits.

e, LI O TR 2

are witnir

—Y

. Quench monitori
the

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

-~ —e&If the calibration check was not performed with the sample batch,
qualify the sample results as estimated (J for detects, UJ for non-

detects).

e If the calibration check was not performed at the same aliquot size
~ as the samples qualify the sample results as estimated (J for
detects, UJ for non-detects).

‘e ¥ a calibration check is out of the confrol limits qualify the
associated sample results as unusable (R Tor detects, UR for non-

" detects).
——...» If the quench monitoring values are out of the laboratory controil
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

- -zvailable from the laboratery, qualify the sample results as

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

8.2.3 Background Counts

rify that instrument background checks meet the following criteria:

v
'y

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 S0G.

The most -recent background check was within the laboratery centrol
limits.

Qualify sample results as follows:

IT the background checks have not been performed weekly, qualify
sample results as estimated (J for detects, W 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).

‘1f the-most recant background count-is-not.within the.lahoratory

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 far

detects, UR for non-detects).

8.3 BLANKS

The blank data results are reviewed to assa2ss tha axtent of
contamination introduced through sampling, sample preparation, and analysis.
Summarize all blank resuits in the validation narrative.

8§.3.1 L

aboratory Blan

Yerify 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 reportad along with the laboratory control limits.

Evaluate the Taboratory 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 labaratory.

Results and MDA values were accurate1§_;§p5f{ed.

Aftar evaluation is complete, qualify all associataed sample results as

follows:

1f 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 MDA and less than five times the highest blank
concentration as estlmated (J). For negative sample results,
alevata tha rasuylt-te the MDA and qualify as undetected (U},

If tha sample result is >MDA and >5 times the associated highest
lank result, no qualification is necassary.

o

8.3.2 Field Blanks

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

._. that _the field_blanks were handled in_ the laboratary as actual samples. No

qualiification is to be decne 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

s 2w oo The degree of accuracy is defined by the labaratory performance and

compiiance with project specific and analytical requirements as determined
by the laboratory control or blank spike, ‘and performance audit sample
recovery vaiues,

8.4.1 Laboratory Control or Blank Spike Samples

- Verify that LCS or BSS sampies met the following c¢riteria:

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.

T Aawm DBCC
bulrad W P

ity 15 less than 100 times the ROL.
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LCS or BSS traceability, concentration and dilution log is

provided. _

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

After evaluation qualify associated sample results as follows:

LCS or BSS 4R Sample Activity Qualification
70% - 130% = MDA None Required
. < MDA None Required
= 30% and < 70% = MDA J
< MDA UJd
> 130% = MDA J
< MDA None Required
< 30% = MDA R
< MDA UR

1f neither an LCS nor 8SS sample was performed with the associated
analytical batch, qualify the associated sample results as estimated (J for
detacts, 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.

Yerify that matrix spike analyses were conducted as follows:

cy (1 in 20 sampies) all of the same

e Performed at a 5% f n
or at least once per 30G.

o+
O =3

yzed in the same batch, using the
samples.

ﬂd

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

Quaiify associated sample results as follows:

M5 %R Sample Activity Qualification

60% - 140% = MDA None Required

< MDA None Required
= 10% and < 60% = MDA J
< MDA ud

> 140% = MDA J ‘

< MDA None Required
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MS %R Sample Activity Qualification
< 10% = MDA — R
. - —— < MDA - UR

~1#.-a-matrix.spike sample was not performed with the associated

ana1yt1cal batch, qualify associatad sample results as estimated (J for

detacts, UJ for non-detects).

8.4.3 Performance Audit Samples

____Performance audit samples are generated by WHC, introduced to the
1aboratory as a normal field sample, and used to determ1ne the accuracy of
the laboratory analytical procedure.

Contact the WHC project coordinatar for the identity, source, and
control 1imits 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 acguire consistent samples. Field blanks should not be used for

1 q.bG'l"c’;"'Cf'y dnn'l icateg,

Verify that the duplicate samples met the following criteria:

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

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

» The relative percent difference (RPD) is less than 20% for sampie
concentrations greater than five times the ROL.

e For sample results less than five times the ROL, the difference
e hetweep the primary and duplicate sample results must be less than
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Qualify associated sample results as follows:

Original Sample Result” RPB or range -~ Qualificaticn
Na”&uﬁﬁicaté analyzed not applicable J for detects, UJ for
_ non-detects
>5x ROL - >20% - [ Jd-for-detects; UJ-for -
I o non-datacts
<5x ROL >R0L J for detects, UJ for
non-detects

If a duplicate was not performed, quaiify all sample results as
estimated (J for detects, YJ for non-datects).

8.5.2 Fiald Duplicate Sample

The preparation of field duplicate samples are specified for some

sampling events. 1If a field duplicate sample is sent to the laboratory, the

results can aid in tha overall evajuation 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 (whera

‘both results are = 9x ROL) are 20% for water samples and 35% for soils.

When gone aor both the results are < 5x ROL, the limit should be expressed as

“the diffarence-between result and MDA value or the difference between the
" MDA values, in which the acceptable limits are the range of = ROL for water

sampies and = 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.

8.5.3 Field Split Sample

A field split sample is primarily used to assass pracision. A field
split sample is a representative sample from a sampliing 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
tabaratory if the information has not already heen provided.

- Tha referance laboratory data is used to help formally evaluate the
project data quality objectives at the end of the data validation process

-and - {s not-specifically used to qualify an individual data_package.

Evaluate the field split sample resuits by comparing the corresponding
sample results to the refarence laboratory sampie results. Note the results
of the split sample duplicate analysis in the vaiidation narrative, and
summarize 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 samplas
to be analyzed for tritium should not be prepared with nitric acid. If
holding times are exceeded qualify sample resuilts as follows:

T T e ~~"=-~If-wauer-samﬁles-were—net-analyzed within 180 days, qualify all
associated results as unusable (R for detects, UR for non-detects).

e If holding times are >180 days but <360 days, qualify all resuits
as estimated (J for detects, UJ for non-detects).

e 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
following criteria:

e All tritium field and QC samples were distilled prior to analysis.
e Samples were analyzed within seven days after distillation.
Qualify sample results as follows:

e If a copy of the distillation log 'was not submitted with the data

package and cannot be provided by the laboratory, qualify ail
associated sample results estimated (J for detects, UJ for non-

detacts).
e e g - ]f-the Sampl 5 were not-analyzed within seven days of distillation,
qualify the results as unusable (R for detects, UR for non-detacts)

3.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES

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

o WHC sample identification,

o Jlahoratory sample identification,

¢ de
~» sample and background counts and count durations,

e data and time of all sample analyses,

e samplie volumes,
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e calculated sample activities, uncertainties, and MDA values,

o required detection limits. -

Check calculations according to the specified data validation level
and correct sample resulfs as necessary. fote in-the-validation repert 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, Reparting 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 radfum with a barium
carrier. The precipitate is dissolved in a basic-EDTA solution, placed in a
bubbler and the radon-222 decay product purged out of solution with inert
gas. The sample contained within the bubbler {s 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-that-the-calibration was 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 photomulitiplier voltage and gain settings must be optimized for the
detection of radium-226 then the Tucas cell efficiencies must be determined
for each cell used. The initial calibration data may be submitted with the
data package or as 2 separate supplement.

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

- em—em—eoeo—— - owithin 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-dilution-log-wera provided with
~- -—--the data package or in the most recent calibration supplement.

Qualify sample results as follows:
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If the detector calibration was not performed within one year and
pri fy all results as unusable

prior to the analysis of samples, qualify all
(R for detects, UR for non-detects).

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

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

" Cell factors have been determined at least annually and prior to

the analysis of samples. :
Call factors have Desn reported asing NIST-traceable stand
certificates and a dilution log.

A1l raw data documenting the cell factor determination and
caleculation is reported with the data package or in the most recent

calibration supplement.

Background counts on cells used for sample and QC analysis have
-been determined at least weekly and prior to sampie analysis.

s e

Qualify sample results as follows:

If call 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 call factor raw data and standards traceability information
is unavailabte -and cannot be provided by the laberatory, -qualify
all sample resuits as unusabie (R for detects, UR for non-detects).

If background counts have not been determined at Teast weekly prior
to the analysis of samples, qualify all sample results as estimated
{J for detects, UJ 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 {s capable of producing acceptable quantitative results at the
time the associated samples are analyzed.

9-2
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Verify that the continuing instrument calibration met the following
~ criteria; ;

e A calibration check was performed on ;_Eiify'basis or at the
beginning of each analytical run using a low concentration standard
(1ess than 10 times the RDL).

" s "Calibration check taw data and control limits are reported with the
data package or in the most recent calibration supplement.

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

Qualify sample results as follows:

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

e If the calibration check is outside the laboratory control limits,
gualify associated sample results as unusable (R for detects, UR

for non-detects).
e 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 hlank results in the validaticen narrative.

9.3.1 Laboratory Blanks

Yerify that the laboratory blank analysis met the following criteria:

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

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

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

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

9-3
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After evaluation is complete, qualify all associated sample resuits as
follows:

e If a laboratory blank was not performed with the associated
 samples, qualify all associated sample results as estimated (J for

S oa

detects, UJ for non-detects).

o If positive results are present in the laboratory blank; qualify
positive sample rasults which are less than the MDA as undetected
(Uj.

e 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).

o If the sample result is >MDA and >5 times the associated highest
biank result, no qualification is necassary.

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 handied in the laboratory as actual samples. No
qualification is to be done based on field blank resuits, however the
results should be discussed in the vatidation narrative to alert data users
to uncertainties in the data set during decision making.

9.4 ACCURACY
7 7" Tha degree of accuracy is defined by the 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.
9.48.1 laberatory Control or Blank Spike Samples

The laboratory control (LCS) or biank 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 critaria:

¢ 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.

e 1CS or BSS activity is less than 100 times the RDL.

9-4
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e LS or 855 traceability, concentration, and dilution log are
provided.

e Verify that the results are within the Timits of 70% to 130%
racovery.

After avaluation is compliete, qualify ail associated sample results as
follows: _

LCS or BSS %R | Sample Activity Quatification
70% - 130% = MDA None Required
< MDA None Required
= 30% and < 70% = MDA ' J
< MDA UJ
> 130% = MDA J
] < MDA None Required
< 30% . = MDA R
< MDA UR
© If neither an LCS nor BSS sampte was performed with the associated
anajytical batch, qualify th associated sample results as estimated (J for

at
detects, UJ for non-detects).

9.4.2 Performance Audit Samples

- Performance audit samples are generated by WHC, introduced to the
1aboratory as a normal field sample, and usad 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

TiAdaddn -
yalidation report.

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 sampies. Field blanks should not be used for
laboratory duplicates.

9-5
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9.5.1 Laboratory Ouplicates

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

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

s The duplicat
using the sa

e analysis was prepared and analyzed in the same batch,
me procedure as the associated samples.

e The relative percent difference (RPD) must be less than 20% for
water samples (<35% for soils) if the sample concentration is
greater than five times the ROL.

e 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).

After evaluation is complete, qué]ify 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 ROL T |- ~520% for witers and  -4{-J for detects, UJ for
: >35% for soils non-datects
<S5x RDL >ROL for waters and J for detects, UJ for
>2x RDL 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 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 overail evaluation of the data set. The validator
shall contact the project coordinator for the identification of the field
duplicate submitted to the laboratory {f the information has not already
been provided.

Calculate the difference between the two results according to the
- calcylations in Appendix 0. The RPO limits for the field duplicates (where
both resuits are = 5x RDL) are 20% for water sampies-and 35% for soils.
When one or both the results ara < 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 Timits are the range of £ RDL for water
samples and £ 2x RDL for soils. 0Data qualification is not required for

field duplicate RPD 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.

9.5.3 Field Split Sampla

A field split sample is primarily used to assess precision. A field
split sample {s 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 duplicata submitted to the
laboratory if the information has not already been provided.

The reference laboratory data is used to help formaily 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.

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

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

e If holding times are >360 days, qualify all associated results as
unusable (R for detects, UR for non-detacts).
9.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIYITIES

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

* WHC sample identification,

e Jlaboratory sample identification,

s detector identification,

e cell identification and efficiency,

e cel]l background counts and count duration,

e sample gross counts and count duration,
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e sample volumes,

e barium recovery values (if applicable),

T LTS e galeulatad sample activities, uncertainties, and MDA values,

e 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

verified, qualify the results as estimated (J for detects, UJ for

gy |
TS .
-y e

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 FLUGROMETRIC 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
fusad into a pellet at high temperature with a fluoride-carbonate flux. The
fluorescence of the uranfum-fluoride is measured with a fluorometer. Sample
concentrations are determined by comparison to-an-external calibration 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 capable of producing quantitative
results and that the calibration was maintained throughout the time period
in which samples were analyzed.

10.2.1 Initial Calibration

- -Initial ealibraticn data demenstrate 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 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 of the sample concentrations with a calibration coefficient of at
Jeast 0.995 or better. .

Qualify sample results as follows:

e If the fluorometer was not acceptably calibrated on the same day of
and prior to sample analysis, qualify all sample results as
unusable (R for detects, UR for non-detects).

o If the calibration coefficient is <0.995 but >0.9 qualify all
sample results as estimated (J for detects, UJ for non-detects).

10-1
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10.3 BLANKS
Blank sample results are reviewed to assess the extent of
__contamination introduced through sampling, sample preparation and analysis.

7 Summarize all blank results in the validation narrative.

10.3.1 Laboratory Blanks

Verify that the laboratory biank 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.

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

e Rasults are less than or equal to the MDA and ROL.
" Evaluate the laboratory blank data by verifying the following:

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

" Results and MDA vdlues wersg accurately reported.

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

e 1If a lahoratory blank was not performed with the associated
samplies, qualify all associated sample resuits as estimated (J for
detects, UJ for non-detects).

e 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,
alevate the result to the MDA and qualify as undetected (U).

e 1If the sample result is >MDA and >5 times the associated highest
blank result, no qualification is necessary.

10.3.2 Fiaeld Blanks

Review the field sampling documentation to identify the field blank
—-samptes (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.
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10.4 ACCURACY

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

10.4.1 Laboratory Control or Blank Spike Samples

Verify the laboratory has met the following criteria for LCS or BSS
anaiysis:

e At least one LCS or BSS was performed with the SDG.

e The LCS or BSS true concentration, traceability, and dilution leg
was reported.

» The LCS or BSS concentration is less than 100 times the ROL.

e The LCS or BSS was analyzed using the same procedure and sample
volume as the samples.

e The LCS or BSS recovery is within the limits of 70% to 130%.

After evaluation, qualify éample results as follows:

LCS or BSS 4R Sample Activity Qualification
70% - 130% = MDA - None Required
] < MDA None Reguired
= 30% and < 70% : = MDA - : J
< MDA ud
> 130% = MDA J
< MDA None Required
< 30% = MDA R
< MDA UR

e If an LCS or BSS was not performed with the samples, qualify all
sample results as estimated (J for detects, UJ for non-detects).

e [If the LCS or BSS concentrations cannot be verified or the
traceabiiity information is upavailable and cannot he provided by
the laboratory, qualify all sample results as estimated (J for
detects, UJ for non-detects).

10.4.2 Matrix Spika Samples

The matrix spike sample analysis provides information about the effact
of each sample matrix on the preparation and measurement methodology.
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Verify that matrix spike analyses were conducted as follows:

5% frequency (1 in 20 samples) all of the same

at a
at least once per SDG.

- o Prepared at the ime and analyzed in the same batch, using the

~ama
AT
same procedure, as the associated samples.

e Parcent recovery is within the limits of 60% to 140% unless sample
concentration exceeds the spike concentration by a factor of 4 or
mare.

Qualify associated sample results as follows:

MS %R Sample Activity Qualification
60% - 140% = MDA None Required
i . < MDA None Required
> 10% and < 60% > MOA J
< MDA uJ
> 140% = MDA J
< MDA Nene Required
< 10% - = MDA R
< MDA UR

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

10.4.3 Performance Audit Sampies

- --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.

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 bianks should not be used for
laboratory duplicates.
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10.5.1 Lahoratory Duplicates

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

e 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.

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

-~ ——e The relative percent difference (RPD) must be less than 20% for
water samples (<35% for soils) if the sample concentration is
timac +ha RN

greater than five times the ROL.

e 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 ROL for soils).

Check all calculations and after evaluation is complete, qualify

,,,,,

Original Sample Result RPD or range Qualification
No duplicate-analyzed- . not apolicahle J for detects, UJ for
non-detects
>5x ROL >20% for waters and J for detects, UJ for
: >35% for soils . non-detects
<5x 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

" gdleutations in Appendix D. . The RPO_limits for the field duplicates (where

both results are = 5x RDL) 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 Timits are the range of £ RDL for water

 samples and = 2x ROL for soils. [Qata 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.
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S 10.5.3 Field Splits

A field split sample is primariiy used to -assess precisien., A field
split sample is a representative sampie 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

laberatory if the information has not already been provided.

---— - __The reference labaratory 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 correspending
sample results to the reference laboratory sample results. Note the results
of the split sample duplicate analysis in the validation narrative, and
sumnarize 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:

e 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).

~ e IT nolding times
J

i vs but <360 days, qualify all results
as estimated {J f f

da
s, UJ for non-detects).

o If holding times are >360 days, qualify all associated results as

10.7 SAMPLE RESULT QUANTITATION AND MINIMUM DETECTABLE ACTIVITIES
ify that the laboratory has reportad the following information faor

¢ WHC sample identification,

e laboratory sample identification,

*

sample and QC results and raw data,

~o-—fluorometer-calibration and raw data.

|
l
[

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, qualify 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 YALIDATION REQUIREMENTS

This section presents data validation requirements for the analysis of

" ‘water samples for uranium by laser phosphorimetry. Samplies are analyzed by

mixing with a specified phosphate reagent, then analyzed on a laser
fluorescence instrument. The uranium ions present in solutfon fluoresce
when excited by a tuned ultraviclet laser, and their intensity is measured
by a photomultiplier tube. Sample concentration {s determined by an
internal standard technique.

be reviewed for information specific to the associated data such as
abnormalities encountered with the samples, matrix problems, reanalyses, and

reference d analytical method.

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:

e 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 Teast 0.98 or better.

e Check that standards used for calibration were NIST traceable or
equivalent and that certificates and a dilution log are provided.

After evaluation is complete qualify associatad sample resuits as
follows:

e If the instrument was not calibrated on the day of sample analysis,
qualify associated results as unusable (R for detects, UR for non-

detects).

e If the calibration coefficient is less than 0.98, qualify sample
results according to the following table:

Corralatian Coefficient Qualifier
(.95 - 0.97 J for detects, UJ for non-detects
<0,95 R for detects, UR for non-detacts
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If the NIST traceability certificates are unavailable and cannot be
provided by the Taboratory, 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 resuits are reviewed to assess the extent of
contamination introduced through sampling, sample preparation and anmalysis.
Summarize all blank results in the validation narrative.

11.3.1 Laboratory Blanks

VYerify that the laboratory blank analysis met the following criteria:

Performed at a 5% frequency (1 in 20 samples) all of the same
matrix ar at least once per S0G.

Prepared at the same time and analyzed with the samples using the
same procedure,

Results are less than or equal to the ROL.

Evaluate the laboratory blank data by verifying the following:

[ ]

follows:

- -After evaluation is complete;- qualify all-assceiated-sample resyl

Raw data including instrument printouts were provided by the
laboratory. :

Results and detection limits were accurately reported.

i lha aa
Lo 4>

If a laboratory biank 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 labaratory blanks, qualify
sample results that are less than the MDA as undetected (V).

If positive results are present in the Taboratory 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 resylts,
elevate the result to the ROL and qualify as undetected (U).

_If the sample result is >RDL and >5 times the associated highest

biank resuit, no qualification is necessary.

Ir—+
I—
1
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11.3.2 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

a mad ditmdme deadadam

- —--- —---tg-uncsrtainties in-the data set during decision making.

© ~ 11.4 ACCURACY

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

"~ By the Taboratory control or blank spike, and performance audit sample

recovery values.

11.4.1 Laboratory Control or Blank Spika Samples

Verify that LCS or BSS samples met the following criteria and that the
" Taboratory provided the following information:

e Performed at a 5% frequency (1 in 20 sampies) all of the same
matrix or at least once per S0G.

e Prepared at the same_timé and analyzed in the same analytical run,
using the same procedure, as the associated samples.

~-¢ -LCS or BSS-activity is ween 5 and 30 times the associated ROL

value.

e Provided the actual LCS concentration or the spike concentration
and the amount of spike added for the 8SS.

e 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% - —eeeeem -z MDA - Nona Required
, ) < MDA None Required

= 30% and < 70% = MDA J

< MDA U

> 130% = MDA J
R . < MDA None Regquired

< 30% = MDA R

cm e . < MDA - UR
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If neither an LCS nor BSS sample was performed with the associated
analytical batch, qualify the associated sample results as
astimated (J for detects, UJ for nonidetectsg

11.4.2 Matrix Spike Samples

———————————— —The matrix spike sample an
effect of each sample matrix on

alysis provides information about the
the preparation and measurement methodolegy.

Verify that matrix spike analyses were conducted as follows:

e Performed at a 5% frequency (1 in 20 samples) ali 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.

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

Qualify associated sample results as follows:

MS %R Sample Activity Qualification
60% - 140% > MDA . None Required-
: - < MDA —j— ——None Reguired
= 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
----- associated-analytical -batch; qualify associated sample-resuits- as-estimated
{J for detects, UJ for non-detacts)

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

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

11-4
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11.5 PRECISION

77Tne raview uf fie
" the Taboratery reprodic
to acquire consistent s

laboratory duplicates.

Ew ﬂl

laboratory precisfon provides information on
nd whether sampling activities are adequate

d:
5ilit
mples. Fiald blanks should not be used for

1
i
a

11.5.1 Laboratory Duplicates

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

e 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 30G.

The uup]iu t
a

using the s

[ ]

anal

e ana was prepared and analyzed in the same batch,
me pro

ysis

cedure as the associated samples.

e The relative percent difference (RPD) must be less than 20% for
water samples (<35% for so1ls) if the sample concentration is
“areater than five times-the ROL.

For sample results less than five times the ROL, the difference
between the primary and duplicate sample resu1ts must be less than
the RDL for water samples (<2x ROL 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.
- i non-detects
>5x ROL >20% for waters and J for detects, UJ for
>35% for soils non-detacts
-~ <5g RDL - .—_ 1 >ROL_for watars and J for detects, UJ for
>2x ROL for soils 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 {s sent to the laboratory, the
results can aid in the overall avaluation of the data set. The validator

--shall contact_the project_ coardinator 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 35% for soils.
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_ When one or both the results are < 5x RDL, the Timit should be expressed as
. the djfference_between results, between the result and MDA-value.or the
f - 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 RPO however, the results of field
duplicates should be discussad in the validation narrative to alert data
usaers 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
split 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 dupliicate submitted to the
laboratory if the information has not already been provided.

The refarence labaratory 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 otherwisa
‘immediately upon receipt at the laboratory) and analyzed within 180 days.
If holding times are exceeded qualify sample results as follows:

o If water samples were not presarved and samples were not analyzed
within 180 days, qualify all associated results as unusable (R for
detacts, UR for non-detescts).

"~~~ e If holding times are >180 days but =360 days qualify all results as
estimated (J for detacts, UJ for non-detacts).

- - -—-—— & If holding times are »>360 days, qualify ail associated results as
--------- = - —--unusable {R for detects, UR for non-detects).
11.7 SAMPLE RESULT QUANTITATION AND DETECTION LIMITS

Verify that the laboratory has reported the following information for

- -each-sampla:

¢ WHC samnla identification

]
e laboratory sample identification,

® instrument identification,
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s sample raw data including instrument readings, analysis date, and

cir

e sample and QC results and required detection limits.

Check calculations according to the specified data vaiidation 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).

11.8 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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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
" 77 -7~ abnormaiities encountered witn the samples, matrix problems, reanalyses, and

-—-- - —---deviations-from the referenced analytical methed.

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 wds 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 ROL and the
tuning results are reported along with the raw data.

¢ The cbserved versus tune mass response agree within 5%.

* Tuning standards are NIST-traceable and certificates and a dilution
o log are provided.

If the criteria are not met, qualify the associated sample results as

D $mw dabamde 1IN Lawm amw JF P Sy |
--— —-unusable {R for datects, UR for non-datects;.

12.2.2 1Initial Calibration

Verify that the initial instrument calibration met the following
criteria:

e Each ICP/MS instrument used was calibrated at the beginning of each

analytical run with a calibration mixture containing all
radioisotopes of interest.

12-1
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e (Calibration standards are NIST-traceable and certificates are
provided. L

e Initial calibration verification (ICY) percent recoveries are
——— _within the contrel 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:

7 ‘e ICY percent recovery values for each radionuclide analyzed by
ICP/MS.

e NIST traceability certificates for all calibration standards
including a dilution Tog documenting the preparation dates, lot
numbers, OPM activities, expiration dates, amount of standards

used.
© - -Check for caleulation errors on at least one ICY standard. After
evaluation is complete, qualify all associated sample results as follows:

o If the ICY is out of the contral limits of 90% to 110%, then
qualify the associated sample results for that radionuclide as
estimated {J for detects, UJ for non-detects).

o 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
-instrument is capable of producing acceptable quantitative results at the
time the associated samples are analyzed.

Yerify that the continuing instrument calibration met the following

e 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 diluytion
log are provided.

e Continuing calibration verification (CCY) percent recoveries ara
within the controi limits of 90% to 110% recovery.

After evaluation is complete, qualify all associated sample results as

follows:
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o If a CCV is out of the control Timits of 30% to 110%, qualify the
assocfated sample results for that radionuclide as estimated (J for
detects, UJ for non-detects). -

e If the associatad continuing calibration data is unavailable and
cannot be provided by the labaratory, reject all associated sample
results (R for detects, UR for non-datects).

12.3 BLANKS

The blank data results are reviewad 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 B8lanks

The purp

0se o
introduced-in the
cc

f laboratory blanks is to determine if contamination is
samp]

e through the laboratory sample preparation and

-analysis proce

The three different laboratory blanks analyzed for ICP/MS include:

e ICB - Initial calibration blank, analyzed after the initial
calibration samples and before the laboratory and QC samples.

» (CCB - Continuing calibration blank, analyzed at a 10% frequency, or
every two hours, whichever is most frequent, The CCB is usually
analyzed immediately after the CCV standard.

¢ P8 - Preparation blank, digested and analyzed with the laboratory
and field samples.

Verify that the following criteria were met:
¢ (B was performed at the appropriate time as described abave.

* (CB 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:

e If any of the required blank samples were not performed within the
associated sample run, then qualify all associated sample results
as estimated (J for detects, UJ for non-detects).

e 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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>ROL and >5 times the associated highest

- - - —_ £ Al o - -
»——If the samp
sul jcation is necessary.

blank re

‘-'h un

12.3.2 Field Blanks

Review the field sampling documentat1on to identify the field blank
_sammles (usually identified as equipment blanks) and sample types. Verxfy

that the field blanks were handled in the laboratory as actuail sampies. Ho
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.

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, Taboratory control or blank spike, and performance

audit sample recovery values.

12.4.1 Laboratory Control or Blank Spike Samples

The laborateory control (LCS) or blank spike (BSS) sample analysis
provides information concerning the effectiveness and accuracy of the

Taboratory method.

Verify that the LCS or BSS samples met the following critaria and that
the laboratory provided the following information:

e Performed at a 5% frequency (1 in 20 samp]es) all of the same
matrix or at least once per SDG.

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

o LCS or BSS activity is <100 times the RDL value.

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

e VYerify that the results are within the Timits of 70% to 130%
recovery.

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

LCS or BSS %R Sample Activity Qualification
70% - 130% - - = MDA - - —-- None Regquired
< MDA None Required

—
[
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LCS or BSS %R Sample Activity Qualification
- = 30% and < 70% = MDA T J
: . < MDA uJ
> 130% > MDA J
< MDA None Required
< 30% = MDA R
< MDA UR

If neither an LCS nor BSS sample was performed with the associated

analytical batch, qualify the associated samp]e results as estimated (J for

detects, UJ for non-detects)

12.4.2 Matrix Spika Samples

The matrix spike sample analysis provides information about the effect

of each sample matrix on the preparation and measurement methodoiogy.

--— - —-Verify that the matrix spikeé samples met the following criteria and
y

that the laboratory provided the indicatad information:

e Performed at a 5% frequency (1 in 20 samples) ali of the same

matrix.

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

same procedure, as the associated samples

* Provided the spike concentration and the amount of spike added.

e Verify that the results are within the limits of 60% to 140%

recovery unless the sample activity exceeds the spike activity by a
facter of four or mora.

After evaluation is complete, qualify all associated sample results as

-~ -follows:

M5 %R Sample Activity Qualification
60% - 140% = MDA None Required
< MDA None Required

= 10% and < 60% = MDA J

< MDA wJ

> 140% = MDA J
o = MDA .. Nofé Required

< 10% . = MDA R

] < MDA UR
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If a matrix spike sample was not performed with the associated
anatytical batch, qualify the associated sample results.as_estimated (J for

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 Taboratory 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 ressults 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 Duplicates

- -- - -Yeri fy that-the-duplicate samples met tha following critaria and that

the laboratory provided the follewing information:

..e. .The -laberatory. has.conducted a duplicate analysis sample at a
frequency of 10% (two in twenty samples) for each matrix in each
“anaiytical batch or at-least-once per 30G.

s The duplicate analysis was prepared and analyzed in the same batch,
using the same procadure as the associated samples.
~“e The relative percent difference (RPD)
" water samples (<35% for soils) if the
greatar than five times the ROL.

must be
-sample ¢

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

Check all calculations and after avaluation is complete, qualify
ate

associated sample 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 RDL >20% for waters and J for detects, UJ for
»>35% for soils non-detects
<5x RDL >RDL for waters and >2x | J for detects, UWJ for
ROL for sofls non-detects

12.5.2 Field Duplicate Sample

The preparation of field duplicate samples are specified for some
sampling events. [f a field duplicate sample is sent to the lahoratory, 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
-~dupiicate submitted to the Taboratory 17 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
both results are = 5x ROL) are 20% for water samples and 35% for soils.
When one or both the results are < 5x ROL, the 1imit should he exprassed as
the difference between result and MDA value or the difference between the
MDA values, in which the acceptable Timits are the range of * ROL for water
samples and £ 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 represantative 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.

... Eyaluate the fiald 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.

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 upen receipt at the laboratory) and analyzed within 180 days.
If holding times are exceeded qualify sample results as follows:

e If water samples were not preserved and samples were not analyzed
: ithin 180 days, qualify all associated results as unusable (R for

'ﬁ"a il H AW W

detects, UR for non-detects).

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

e 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:

e WHC sample identification,

s laboratory sample identification,
¢ fjnstrument identification,

e 53mp
e sample analysis raw data,

e sample rasults and detection limits,
*» sample preparation data,

. requifed 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 ROL values. If sample results and MDA values
cannot be verified, qualify the results as estimated (J for detects, UJ for

non-detects).

12.83 OVERALL ASSESSMENT AND SUMMARY

Appendix A) and summarize the

on st {App
n 13.0, Reporting Requirements.

i
qualified results as specified i
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. 13.0 REPORTING REQUIREMENTS

This section presents reporting requirements for validation reperts on
both a sample group and overall case basis, where several groups of sample
analyses are summarized for inclusion into individual environmental site
investigatfon reports. The three types of deliverables required for data
validation activities are summarized below:

e Data vaiidation packages — vaiidation docuﬁentation,gnd qualified
results prepared and submitted with the original analytical data
package for inclusion in the project QA record

e Data validation summary reports — a repart 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

s Electronic data deliverables — validated data provided in a
~ . specific electronic format at the conclusion of validation of
-——-multiple data packages on 2 project basis. The frequency of
submittal of electronic data will be determined on a case by case
basis

13.1 DATA YALIDATION 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—ihis section of the memorandum shall provide a short
- - - ---intreductien identifying-the samples and analyses validatad,
laboratories invelved, and applicable plans and specifications.

e Data Quality Objectives~This saction of the memorandum shall
provide a brief summary of the degree to which project specific
- -- -data quality objactives were met as related to the sample analysis.
Brief summaries of the precision, accuracy, sample result
verification, detection Timits, and completeness shall be
addrassed.

® 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 estimatad.

* 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 validation

qualifiers applied to the sample results, a copy of the annotated laboratory
-—- - -report forms, and a copy of the data validation supparting 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

- package. - An example of this report format is_prgvided in Appendix 8.

13.2 DATA YALIDATION 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 repert will be
a tabulated data summary of all validated data and copies of the annotated

“laboratory reports. At a miaimum, the tabular summary must provide the HEIS

- number, sample collection date,-sample location (if available), sample type,

const{tuent name, constituent result, result qualifier, and constituent
reporting 1imits. [In preparation of this tabular data summary, the

____validator must have a system of parforming a 100% check for transcripticn

errors of all data against the written documentation. "An outline for this
type of report is provided in Appendix C.

13.3 ELECTRONIC DATA TRANSMITTAL REQUIREMEN

At tha conclusion of a validation project, results of the validated
data are additionally to be ?rovided in the format described in Tahle 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 requirement shall-apply- te-2nalytical .data initially orovided ta 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 changes. 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 additicnal character
for the end-of-1ine terminator (typically the carriage return character).
Tentatively identified compound results shall be transmitted only if a valid
Chemical 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

-as a result of the validation effort; this procedure shall ba submitted to

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-D0S is a trademark of Microsoft Corporation, Redmond, Washington.
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< The WHC project coordinator and HEIS coordinator may specify optiaons
" 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 ACRONYMS AND ABBREYIATIONS

continuing calibration verification

ccy
cpm counts per minute
RDL required detaction limit
%0 Percent 01ffarence
dpm Disintegraticns per minute
~dps  Disintegrations per second
EPA U.S. Environmental Protectiaon Agency
Gy electron volt
FWHM Full Width at Half Maximum
g graa
GPC gas progortional counting
-HEIS -Hanford Environmental Information System
ICP/KS  inductively-coupled plasma/mass spectrometry
Icp inductively-coupled plasma
[y initial calibration verification
Kay kilo electron volts
LCS Taboratory control sample
LLD Tower Timit of detection
Ls¢ Tiquid scintillation counter
MDA minimum detectable activity
MeV million electron volts
MS matrix spike
MSD matrix spike duplicate
NIST National Instituta of Standards and Technology
QA quality assurance
QAPjP quatity assurance project plan
qc quality control
- F correlation coefficient
RF response factor
RPU reiative percent difference
%R percent recovery
SAR sample analysis request
s0G 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.

Alpha Particla: A ‘He nucleus emfttaed by nuclei undergoing alpha decay.
Most alpha particle energies range between 4 and 6 MeV.

 The date and military time (24-hour clock) of the start

: e
epared sample.

Anaiysis: The separation and determination of the component parts or a
specific property or element contained within a sample. The determination

-— ——— -ofthe concentration or-activity.of an analyte_contained within 2 sample.

“Analytical Batch: A group of samples

Analyte: For radiochemistry analysis, the specific isotope or radionuclide
of interest which an analyst seeks to determine; the radicactive element of
interest.

czmml o

of the same matrix analyzed together
using the same method and containing the required number of method blanks,
matrix spike samples, lab control samples, and duplicate samples.

Analytical sampla: ~Any solution or media introduced into-an instrument on
which an analysis is performed excluding instrument calibration, calibration
verification, and calibration blank.

Autozero: Zeroing the instrument at the proper setting. [t is equivalent
to running a standard blank with the instrument response set at a value of
zero.

Average Intensity: The mathematical average of at Teast 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 is near undetectabie. Tritium content of samples is

measured relative to the background water.

Batech: A group of samples prepared at the same time in the same location
using

a
] the same method.
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Beta Particle: A highly energetic electron emitted by a nucleus undergoing
beta decay.

Blank: An artificial sample designed to mon1tor 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

--samples; therefsre, nc matrix or-reagent water-is.-routinely used. Thare are

several types of blanks, that monitor a variety of progesses:

e A Laboratory 8lank is taken through sample preparation and analysis
only. It is a test for contamination in sample preparation and
analyses.

e A Trip Blank is shipped to and from the field with the sample
containers. It is not opened in the field, and therefore, provides
a2 test for contamination from sampie preservation, site conditions,
and transport as well as sample storage, preparation, and analysis.

s A Field Blank is cpéned in the field and tests for contamination

from the atmosphere as well as those activities listed under trip

hlanl
[ AR-TIE N

e An-Equipment 8lank-is poured appropriately over or through sample

collection devices and tests for the cleanliness of sampling
equipment as well as those activities listed under field blank.

Trip, fiaeld, and equipment blanks are handled by the laboratory as actual
samples. However, they should not be used faor matrix spike or duplicate
samples.

Blank Spika Sample (BSS): A blank spike sample is a known, clean sample
matrix spiked with a known composition. B8lank spike samples are analyzed
using the same sample preparat1on, reagents, and analytical methods employed
for the samples recaived,

Calibration Yerification: 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
1{‘!!\‘.! f"

—{fig or more Sampu: ﬂ:; vy \Jluup: \JDU).

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 Tegally
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proving that custody remained intact and that tampering or substitutions
were precluded. :

Checksource: A radiocactive source which is used to verify the calibration
of the counting systems.

Chemical Carrier: A quantity of non-radicactive 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 Yariation (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.

-------- £ +ha

e

meas the amount of valid data obtained from a
measurement system relative to the amount that was expected to be obtained
under current, normal conditions.

Comprehensfve Envirenmental Rasponse, Compensation and Liability Act

(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 c¢lean up abandoned or uncontrolled hazardous waste sites. Under the
program, EPA can efther:

e Pay for the site cleanup when parties responsibie 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
expressed in weight percent, volume percent, or as a weight per volume
ratic.

Continuing Calibration: The analysis of one or morsz checksource standards
analyzed pericdically, 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
$?tiondif exceeded, or advisory, requiring that noncompliant data be

agged.

Correlation Coefficient (r): A numeric value (r) which indicates the degree
of dependence between two variabies (concentration vs rasponse). The more
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dependent they are, the closer the value to one. Determined on the basis of
the least squares function. ,

curfe: 3.7 x 10' disintegrations per second — -

- Custody: Immediate charge, contrcl, or possession exercised by a person or

competent authority on a sample.
Day (d): Unless otherwise specified, day shall mean calendar day.

Detaction: 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 radicactive element
undergoes radioactive decay in one minute.

Disintegrations per second (dps): The number of times a radiocactive element
undergoes radicactive 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 on an
instrument divided by the disintegrations per minute (dpm) value of the
standard being used to check the efficiency.

Energy 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 coltlection. Any sampie
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 t
mb AT aAWMSs A
HeQaitlisl > a

jdentified by a unique HEIS Sample Number.

Frequency (10%): 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
radicactive 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 the initial 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 centaining varying
concentration levels of analytes or activities of the radiocactive element of
interest in order to astablish 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 target isotopes 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 sample, 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 cbtained 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 2 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.

XeV: 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
o T gatrix-but al} -other preparation-2nalysis procedures are performed. A
-~ laboratory blank should be analyzed concurrently with each batch of samples
analyzed. This blank measures any contamination due to the laboratory

environment or materials.

" Laboratory Control Sample (LCS): A control sampie of known composition.
Aqueous and solid laboratory control samples are analyzed using the same
sample preparation, reagents, and analytical methods employed for the

samples recaived.

.~ . __Linear Range, Linear Dynamic Range: The cancentration range over which the
calibration curve remains 1inear.

Log-In: The receipt and initial management of the sample. It generally
“invoives acknowledging complete chain-of-custody, noting report and iavoice
information, recording the analysis requested (including methodology and/or

- - - ---gpecial instructions), and assigning a discreet internal laboratory
jdentification (usually a number or bar code} for tracking the progress of
the sample analysis within the laboratory.

Micro Curie (uCi): 1 x 10 Curies.

Matrix: The predominant material of which the sample to be analyzed is
composad. 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.q.,

; water, soil/sediment, sludge, gas, etc.).

ntarferance: The influence of the sample matrix or sample
ts upon the ability to quantitatively measure compounds in
e

tri
mr
m s upe

L]
pon
i ntal samples.

one

ronm
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

~ - accuracy {recovery) and precision (relative percent difference).

Mathod 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 usad to define the level

of laboratory background contamination.

Minimum Detactable Actfivity (MDA): The smallest quantity of a radionuclide
that can be detected in a sample with a 95% confidence level. Expressed as
3_§ata quality objective (DQO), the MDA should be less than or equal to the
ROL.
~ - -Narrative (SDG narrative): A portion of the data package that includes
o= --...-.-laboratory, contract, Case and sample identification, and descriptive
documentation of any problems encountered in processing the samples, along
; with corrective action taken and praoblem resoclution. SDG narrative
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specifications are typically included in the contractual SOW ta the
laboratory.
- Ruclide: General term applied to a1l isotopes of ail-elements inciuding
—-stable and radicactive forms. WNuclides are not considered isotopes. A
given nuclide is characterized by the number of neutrons and protons
contained in the atomic nuclei of that species.

T “Parts Per BiiTion (ppbY / Parts Per MiTifon (ppm): Units commonly used to
-~ --express Tow concentrations of contaminants.--For example, 1 oz: of uranium
in one million cunces of water is 1 ppm; 1 oz. of uranium in cne billian
ounces of water is 1 ppb.

Percent Recavery (%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
saii/sediment sample detarmined 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 Ecolegy (Ecalogy) for laboratory
analysis and which is usad by these organizations to evaluate laboratory
performance.

pico Curie (pCi): 1 x 10'2 Curies or 2.22 dpm.

Precision: The agreement or repeatability of a set of replicate results
among themselves, usually expressed in terms of the deviaticn of a set of
results from the arithmetic mean. Precision may be qualified in terms of

~ . possible sources of variability, replicability, repeatability, 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.

---- - --Preparation- Log:--An -offictal record of the sample preparation.

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 chemical preservation midy be used in tandem to prevent sample

deterioration.

Protocol: Describes the exact procadures 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): GQuality assurance actions that provide & means to
control and measure the characteristics of measurement equipment and
processes to meet established quality requirements.

w--—  Quantitative Analysis: An analysis to measure or determine the amount of a
target compound or analyte within the limits of defined precision and

e e — O T v

“accuracy requirements.
Quenching: The interference with the conversijon of decay energy to signal

measured in the photomultiplier tube, commonly resulting in a reduction in
counting efficiency.

.~ ._-Quench Monitor: The value cbtained by the instrument indicating the level
or degree of quenching in the sample.

Radionuclide: Any radicactive 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 sampies
anaiyzed. This blank measures any contamination due to the labeoratory
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 diffarence between two resuits,
relative to their arithmetic mean, expressed as a percent,

Relative Percent Error: The differance between the chsarved value and the
expected 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 saet of values, ralative 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 conditiions.

Reproducibility: The precision of measurements of the same sample at
different laboratories using the same protocois.

“Resolution: The degree to which two s{gnal peaks are separated. Rasolution
is calculated by dividing the height of the valley between the peaks by the
peak haight of the peak being resolved, multiplied by 100.

Resaurce Consarvation and Racovery Act (RCRA): A 1976 federal law that
established a regulatory system to define and track hazardous wastes from
“the time of generation to disposal. -The-law requires safe and secure
procedures to be used in treating, transporting, storing, and disposing of
hazardous substances.

Rounding-Rules: Tha following are instructions for rounding off or reducing
the number of significant figures in a numeric result. I[f the figure

following 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 thosa to be retained is >5, the figure is
dropped, and the Tast retained figure is raised by 1. As an example, 11.446
' is rounded off to 11.45. If the figure follewing those to be retained is §,
- and-§f-there are po 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 kent 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 caicuiations. Then
---%---the final answer {s-rounded-te-the proper pumber of significant figures.

~—=—-— - & -When rounding off a result from 2 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
error.
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
"7 " radidactive atoms by material in which the radicactive atoms are located.

Sampie Delivery Group (SDG}:~ A unit within a-single Case that is used to
identify a group of samples for delivery. An S0G is a group of 20 or fewer
- field samples within a Case, received over a perfod of up to 14 calendar

" days. Usually, data from all sampies contained in an SDG are due
ggncurrently. An SDG is defined by one of the following, whichever occurs
rst:

e (ase
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Each 20 field samples within a Case

Fach l4-day calendar period during which field samples in a Case
are received, beginning with receipt of the first sample in the
Casa or SDG.

Samples may be assigned to Sample Delivery Groups by matrix (i.e., all soils
in one SDG, all waters in another), at the discretion of the laboratory.

Standard Deviation: The measurement of dispersion about a mean value of a
series of obsarvations 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 Matrix: "All-of the chemical-components—and physical characteristics
of a sample other than parameter of interest.

Sample Number (HEIS Sample Number): A unique identification number

-—designated by HEIS for each sample. The HEIS sampie number appears on the
sample chain of custody and shipping documentation that documents
information on that sample.

ScintiTlation 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
-~ - guantitate a parameter at a critical level within a specific sample matrix,

The critical level may be a regqulatory maximum contaminant level (MCL), MDA,
-....or. risk-based exposura laval,

Significant Figures: The term "significant figure" refers to a judgment

_ process ragarding reportable digits in a numerical result. This procass
must be based on sound judgment such that meaningful digits are retained,
meaningless digits are discarded. The following describes the procass 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 figura is a
digit that denotes that amount of the quantity in the particular
decimal place in which it stands. Reportad analytical values
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
unc$rt;in. 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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e Final zeros after a decimal point are always meant to be
significant figures. For example, {f weighed to the nearest
milligram, the valus 9.8 grams is reported as 9.800 grams

e Zeros before a decimal point with nonzero digits precading them are
significant. With no preceding nonzero digit, a zero before the

decimal point 1s not significant

e 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

e Final zeros in a whole number may or may not be significant. For
example, in a conductivity measurements of 1,000 umho/cm, there is
no implication by convention that the conductivity 1s 1,000 = 1
pmho. Rather, the zeros only indicate the magnitude of the number

e Zeros are significant if they cannot be dropped from a number when
expressing the number in expcnential form (i.e., 100.08)

o Zaeros are not significant if they can be dropped from a number when

B ~éxﬁré§§4=ﬂ-+hsfnumber-{ﬁmexgggggtiélffgrm (i;&,i 950008),

VilY LIS T

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 controil facility
exclusive of treated effluent from a wastewater treatment plant.

- Sgils- -Used herein synonymously with soil/sediment and sediment.

T

~Solvent:t—Liquid that is capable of disselving 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 radiocactive elements.

Stock Solution: A standard solution that can be diluted to derive other
standards.

" Technical 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 the date and
time of collection to the date and time of sample preparation and analysis.

LIRS N

and time - sample

Time: When required to record time on any deliverabie 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 quantfty of

- "*T"*T:ﬁfﬁr’measnred"15*compared*to*the*quantity"of target radicactive elament
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
sampling site and returns to the Tab with the samples to be analyzed. The
blank measures contamination during sample transport and typically only
analyzed for volatile organic 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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©_ RADIOCHEMICAL DATA VALIDATION CHECKLIST

1 VALIDATION A B

cC .

)]

LEVEL:

E

PROJECT DATA PACKAGE:

VALIDATOR: LAB: DATE:

CASE: : sDG:

ANALYSES PERFORMED

O Gross O Stromtum-00 O Technetum=39 0 Alghs O Garwma

Alphe/Beta Spectroucopy Spectroscopy

O Totsl Uraniem | 3 Radium-22 Q Tritiurn a
#

SAMPLES /MATRIX
1. Completeness . . . . . - « « & . e s aee e ¢ es e e aN/A
Technical verification forms present? . . . . . . . « « « . . Yes No N/A
Comments:
2. Initial Calibration . . « v ¢ ¢ v v v o o v s 0 @ 00w . QT N/A
Instruments/detectors calibrated within
one year of sample analysis? e e e e e .. .Yes No N/A
Initial calibration acceptable? . . . . . . v+ oo 0 v . . Yes No N/A
__Standards NIST traceable? . . . ..« c s s e s s v a o ... Yes No N/A
Standards Expired? . . . . .. e e e e e e e e e e s Yes No N/A
Comments:
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3. Continuing Calibration . . .~-+v . . ... . ... e e e e N/A
Calibration checked within one week of sample analysis? . . . Yes No N/A
Calibration check acceptable? . . . . . . . .. v o e ... Yes No  N/A
Calibration check standards NIST traceable? . . . .. .. .. Yes HNo N/A
Calibration check standards expired? . . .. ... .. ... Yes No N/A
Comments:
49 Bianks & “®-e- W L] L] & 4 ® & ¢ ¥ »+ ®w ¥ . B ¥ F T » *« ® & 8 & 2 ¥ H/A
~ Method blank analyzed? . . ... ... r e e v s s e e . Yes No  N/A
Method blank results acceptable? . . . . . .. ... .+« Yes No N/A
Analytes detected in method. blank? . . . . ... .. .... Yes No N/A
Field blank(s) amalyzed? . . . . . . . . ¢« .. . v v v ... Yes No N/A
Field blank results acceptable? . . . . . . .. . .. .+« . Yes No N/A
Analytes detectad in field blank(s)? . . . .. ... . ... Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . .. .. Yes No N/A
Comments:__
5. Matrix Spikes . . . . . ... ... .. e s e e s s e e e e N/A
Matrix spike analyzed? . ... ... .. .. e s e e e e Yes No N/A
. Spike recoveries acceptazbie? . . . . ... e e .30 . 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:
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6. Laboratory Control Samples . . . . . - « ¢« « v o o o 0 o o o o & O N/A
LS analyzed? v v v v v v e e e e e e e . ... ... Yes No N/A
LCS recoveries acceptable? . . . . . . . .. v e s e e .. Yes No N/A
LCS traceable? . . . ¢ o v 0o v v 0o w . e e s+ e s .. Yes No N/A
Transcription/Calculation Errors? + . v ¢ v o s v » v+ o ¢+ Y85 No N/A
Comments:
7. Chemical RECOVETY + & v o 4 o v v o o o o o o o s o o s s o s + & QN/A
_Chemical carrier added? . . . v v v v 4 e s s e n e e s ... Yes Noo N/A
Chemical recovery acceptable? . . . . . . . . .« v o v .. Yes No N/A
Chemical carrier traceable? . . . .. . . .. Ce e e e e e s Yes No N/A
Chemical carrier expired? . . . . . .« ¢ ¢ ¢ - v o v v v oy Yes No N/A
Transcription/Calculation errors? . . . . . . .« ¢ .+ .+ . .. Yes No N/A
Comments:
B. DUPTicates . « v v 4 4 bt e e e e e s e e e e e e e e e e e ON/A
Duplicates Analyzed? . . . .. ... .. .. ... e o ... Yos No N/A
RPD Values Acceptable? . . . . . . . . . .o v v v o v oo Yes No N/A
Transcription/Calculation Errors? . . . . . . . . . . . . .. Yes No N/A
Comments:
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- 96 ’:e}d'qg"samﬁ] GS L L e e R N L S T S S S Y v e G E‘./’A
~ Field duplicate sample(s) analyzed? . . . . .. e e e e e e Yes No N/A
W,erldfdup11catefRFD~values acceptab!e? s e v o v. o Yas Noo R/A
Field split sample(s) analyzed? . . . . . . . .« v v v v .. Yes No N/A
Field split RPD values acceptable? . . . . .. ... ... .Yes No N/A
Performance audit sample(s) anmalyzed? . . . .. .. .. ... Yes No N/A
Performance audit sample results acceptable? . . ... ... Yes No N/A
Comments:
10. Holding Times
Are sample holding times acceptablie? ., ... ... + o o+ . Yes No  N/A
Comments:
11. -Results and Detaction Limits—(leveis D& E) . . . ... voe e ON/A
Results reported for all required sample analyses? . . . . . Yes No N/A
Resuits supported in raw data? . . . ... ... .. .... Yes No N/A
Results Acceptabie? . . . . . . . ., . . .. ... ..... Yes No N/A
Transcription/Caleulation errors? . . . . . . . . ... ... Yes No N/A
- MDA's meet required detection limits? . . ... .. ... .. Yas No N/A
Transcription/caICUiatlon errors? . . . L. L0 L. ... Yes No N/A
Comments:
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MEMORANDUM
TO: (Project Name) QA Record N
FROM: (Data validator and Company Mame)

DATE: (Date of Report)

~ SUBJECT: ~ RADIOCHEMICAL ANALYSIS DATA VALIDATION SUMMARY FOR DA

(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 1 - GLOSSARY QF DATA VALIDATION QUALIFTERS

ATTACHMENT 2 - QUALIFIED (ANNOTATED) LABORATORY SAMPLE REPORTS
ATTACHMENT 3 - DATA VALIDATION SUPPCRTING 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 Taboratory. 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 usabie for decision making purposas.

—.—..d_=_ _Indicates_the constituent was analyzed for_and detected, The

S - o 3féfll ’Vaflue is EstimatEd u'ue to a qua.'i‘l'ty COﬂtT‘O‘i dEffCienCy

__.1identified during data validation. Tha 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.
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ATTACHMENT 2

132¢

QUALIFIED -{ANNOTATED) - LABORATORY SAMPLE REPORT FORMS

RADIQOCHEMICAL ANALYSIS DATA SHEET

Lab Name: WHC Contract Laboratory Contract: EXAMPLE

SAMPLE NO.

Lab Code:_ WHCOO! Casa No,: SAMPLE

SAS No.: SAMPLE

EXAMPLE

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 5.5 43— 5.4 3
SErentium-90 22 33 1 -
Teehnetiom-39 - 2 i - _
~ Uranium-234 0.14 0.08 0.05
Uranium-235 0.03 G.03 0.01
Uranium-238 §.15 0.05 0.03
Potassium-40 3.2 1.1 2 —_—3
Chromium-51 1.1 0.3 0.5
Iron-59 4,5 1.2 Q.5
Cobalt-58 10 10 U
Cobalt-60 20 20 U
'P\i.l\.hen'i dul—l.o.o 1.0(.] - 100 'ﬂ'— ‘-CS
Ruthenium-106 200 200 4 LS
Cesium-134 3.14 1.4 1
Cesium-137 5.2 3.4 3
Europium-152 15 15 U
Europium-153 4 4 U
12 12 U

Europium-154
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ATTACHMENT 3

- DATA VALIDATION SUPPORTING DOCUMENTATION
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RADIOCHEMICAL DATA VALIDATION CHECKLIST

LEVEL:

PROJECT: W\, DATA PACKAGE: S{PLE
vaxunmn%az( LAB: Lo ke. Cadesoads \a) DATE: (o) Wla
CASE: SAT\RLE $06: Sosca\

ANALYSES PERFORMED
chii'i? - “aistfwmu#% = %’f-‘-‘.ﬂe‘.ﬁm!! b1 Alpha . ,ﬁ‘Gm

Alpha/Bata Speciroscopy Spectroscopy

R L . A T
© T 7| [BhTotsd Urenum - — T O Reduel- - -0 Titem . a

SAMPLES/MATRIX T vcoenc)\C. _tsedeg
Y

1. Completeness . . -« ¢ v s v 4 v o s o o o o o o s o s s e s e . . OO N/A

Technical verification forms present? . .", . . .. . . .. (Yes JMNo N/A

Comments:

2. Inftial Calibration . . . . .. ... ... e b e e e e e . . . OON/A

Instruments/detectors calibrated within

one year of sample analysis? . . . v ¢ ¢ v v « & - . No N/A

Initial calibration acceptable? . . ... ... .... .- .dED) No  N/A
Standards NIST traceabie? . . . .. .. ... e oo e e . (eSS N0 N/A

Standards Expired? .....................Yes(Nc:,N/A

Comments:
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3. Continuing Calibration . . . v « v ¢ v v v v v v v v v o v oo« CIN/A

_~""Calibration checked within one week of sampie amalysis? . . No N/A

,7,,,,\a\g_\c.}( A rx(\;J L e NTen evel = K.X%C'.f!;‘-, \,Q?,C:,/

Calibration check acceptable? . . . . . . . . . . . e« v o« Yes @ N/A
Calibration check standards NIST traceable? . . . . . . ... @ No N/A
Calibration check standards expired? . . . .. .. . . s . . Yes H/A
Comments:

f'ay&ﬁa‘cm Decs¥s geene ol TG s

oo\ mis e\ e s exs dncdhe e \- oAt &é_#\'s—-\},—

af~ Lo :}\;5-_;\4\\'@. (@ss - S

4. Blanks . .« ¢« v v v 4 4 s e 00 00 e e e e e e e e e e e O N/A
Method blank analyzed? . . . . v v ¢« v v o o 0 v v v v o o s es » No  N/A
Method blank results acceptable? . . . . .. .. .. ¢« .. @ No N/A
Analytes detected in method blank? . . . . ... ... . - .@ No N/A
__Field blank(s) analyzed? . + = v « & o v ¢ « v s 0o 0 2 s s+ V&S @N/A
Field blank results acceptable? . o . v . oo o . .. . . Yas Mo N-/T
Analytes detected in field blank(s)}? . . . ... ... ... Yes No 85
Transcription/Calculation Errors? . . . . . . . . . « . . . . Yes @ N/A

-Comments: SN c_k(, S I e ‘\‘::,—- T >\€>ﬂ= Cf\'v—-?:\tz. = he l‘&\'\e .

Q:ILLQ\ %t RN (’c\-\\'\f\al_ \ LY :

5. Matrix Spikes . . . . . . ... o000 ool e e ... OIN/A
Matrix spike anmalyzed? . . . . . ¢ . v v o v v v v v o o {Yes D No N/A
Spike recoveries acceptable? . . . . . . ... .. ... Yes) No N/A
Spike source traceable? . . . . . . . ... ..o No N/A
Spike source expirad? . . . . . . . b i e e i 4 e e e e e Yas @ N/A
Transcription/Caleulation Errers? . . . . . . . . . . . . .. Yes N/A
Comments:




h

VRIBENYS

i3ca
Ak B

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

6. Laboratory Control Samples . . . . . . . v ¢ v v v o v o v o QO N/A
- R - —_ a——

LCS analyzed? . . . . e e e e et e e e e e e e e e @ No N/A

LCS recoveries acceptable? . . . . . . . . .. .. v o Yes (o> N/A

LCS traceable? . . . « ¢ v v v o o el o e 00 e . e .@ No N/A

Transcription/Calculation Errors? . . v« . v v o v o« o+ . YeS @N/A
Comments : _(~crt o.&c:\L ey .k = 6%7@ Q'\&-.r»an‘-—\a

__:M =), LeShR w
~ '%

=S =T e A GA-\:&&AS*@L C % .
7. Chemical Recovery . . . .. e e e e e e e e e e .« . OIN/A
Chemical carrier added? . . . . . . . .« . v o o o o o o {YesD No  N/A
Chemical recovery acceptable? . . ., . . . . . . . . . .. .. Yes (Mo N/A
Chemical carrier traceable? ., . . . ... .. Ve e e e e e as ) No N/A
Chemical carrier expitTed? + v v v v 4 v v v v v o v e e e Jes> No  N/A
Transcription/Calculation errors? . . . . . . .+ v v ¢ . . . Yes N/A
Comments:_Ne-A O c\eaied Crssies geEcsGemn '\\:-5%
LA Cw._g— oS S al\d e L.ig . \\
> NN :
8. Duplicates v v & v v v v v e e e e e e e e e R N/A
iplicates Anmalyzed? . . . v v v v v v i i e s e e s ,Q‘E;_:) No N/A
RPD Values Acceptable? . v-v-vv v v v v v v v v v v v o {Yes) N0 N/A
Transcription/Calculation Errors? . . . . . . . e e e Yes (N :>N/A
. Comments:

|
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|
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0. Field QU Samples . - v v v v v v v et e e e e e e e XA
Field duplicata sample(s) amalyzed? . . . . . ... .. ... Yes No N/A
Field duplicate RPO values acceptable? . .. .. .. .+« Yes No N/A
Field split sample(s) analyzed? . . . . . . .+ ¢ v « v v« Yes No N/A
Field split RPD values acceptable? . .. . . .. v+ e ... Yes No N/A
Performance audit sample(s) analyzed? . . . . . . . . .. .. Yes No N/A
Performance audit sample results acceptable? . . . . ... . Yes No N/A
Comments:
i0. Holding Times
_Are_sample holding times acceptable? . . .. .. .... . No N/A
~ Comments:
11. Results and Detection Limits . . . . . . .. s e b v s e w s s d N/A
Results reported for all required sampie analyses? . . . .. Yés ) No  N/A
Results supported in raw data? . . . o . v v v v v v 40 u .. Yes > No  N/A
- Results Acceptable? . .. .~ &F-. s o S8 . L Yes (No ) N/A
Transcription/Calculation errors? . . . . . . . . . . . ... No N/A
“MDA's-meet-required detection 1imits? . oo o< L i .. @@y N WA
Transcription/calculation errors? . . . . . . e e e e e Yes N/A
Comments:

Wae. a ?g 2 Yo <o mo\t_. Setu- RS S X~ el od i&_t\_m\_
i D X I S &5 .-\e' Jo as, coec xé\\m\\j—e\m c\_&_‘\n-
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Samples and Analyses Validated
Data Validation Qualifiers

GROSS ALPHA/BETA DATA VALIDATION SUMMARY

Sample Result Quantitation and Minimum Detectable Activities

STRONTTUM-90 DATA VALIDATION SUMMARY

Sample Result Quantitation and Minimum Detectable Activities

ALPHA SPECTROMETRY DATA VALIDATION SUMMARY

Sample Result Quantitation and Minimum Detectable Activities

GAMMA SPECTROMETRY DATA VALIDATION SUMMARY

Sample Result Quantitation and Minimum Detectable Activities

TRITIUM DATA VALIDATION SUMMARY
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Sample Result Quantitation and Minimum Detectable Activities
Summary -

RADIUM-226 DATA VALIDATION SUMMARY

Calibrations

Blanks

Accuracy

Precision

Holding Times

Sample Result Quantitation and Minimum Detectable Activities

Summary .

TOTAL URANIUM DATA VALIDATION SUMMARY

Calibrations

Blanks

Accuracy

Precision

Holding Times

Sample Result Quantitation and Minimum Detectable Activities

Summary

REFERENCES

APPENDIXES:

A Tabular Summaries of Validated Data
B Annotatad Laboratory Sample Repert Forms
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Exenple Tsbular Stmmary of Validated Data

Radiochemical Analys!s Resultn

EXAHPLEY

EXAMPLEZ EXAMPLES EXAMPLESG
. Date 10-10-93 10-10-93 10-10-93 10- 10-93
Site LOCATEON1 LOCATIONZ LOCATION) LOCAT JONA
Pertar Cata
‘I I
; Units Result Q itesulg Q Resul ¢ Q Result a
GROSS ALPHA | pCisL 5.00 u 4.00 v 6.70 J 5.00 u
GROSS BETA ] pCist 27.00 30.00 13.00 14.00
URANIUM-234 | pCl/L 0.20 u 0.22 J 0.59 0.45
URANEUM-235 | pCisL 0.20 ] 0.20 u 0.20 Uil 6.30 uR
URANIUH-238 | pCisL 0.20 u 0.20 J 0.44 0.26 Fl
PLUTCHIUN-238 | pCijL 0.04 u 0.05 u 0.06 u 0.06 U
PLUTCHIUM-239 | pCi/L 0.03 u 0.03 u 0.04 u 0.02 u
ANERICIUR-241 | pLi/i 0,09 u 0.03 u 0.03 u 0.10 Uk
STRORTIUM-90 | pCin 0.10 U 0.90 u 0.20 u . 0.20 u
POTASSIUM-40 | pCi/L 22.00 23.00 12.00 12.00
© IRON-5% | pCisL 0.40 u 0.40 u 0.30 7 0.10 u
CHROMIUN-51 | pCi/L 2.00 u 2.00 u 2.00 u 0.80 u
COBALY-80 | pcl/L 0.05 u 0.08 - U 0.05 i .02 U
ZINC-65 | pClsL 0.20 u 0.20 1] 0.10 1] 0.06 u
RUTHENIUN-106 § pCi/L 0.40 u 0.40 u 0.40 ] 0.20 u
CESIUN-134 | pCi/L 0.0y u 0.06 u 0,45 ] 6.04 u
CESIUN-137 | pCinL 0.04 w 0.05 u 0.05 us 0.03 J
EUROPIUN-152 | pCi/L 0.09 uJ 0.07 1] 0.09 ul 0.05 us
EUROP JUN- 154 | pCi/L 0.0 ud 0.05 u 0.04 u) 0.0} w
RADEUM-226 | pCi/L 0.28 0.24 0.51 0.52
THORIUM-228 | pCi/L 0.55 0.44 1.10 0.82
THOR IUK-232 | pli/L 0.51 0.34 0.75 0.79

YiV0 G3LVQITVA 30 AUVWWNS ¥vIN8YL 37dWvX3

1 *A2Y “100-ddS-N3-QS-IHM
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EXAMPLE ANNOTATED LABORATORY SAMPLE REPORT FORM

RADIOCHEMICAL AMALYSIS DATA SHEET SAMPLE NO.
Lab Name: WHC Contract Laboratory  Contract: EXAMPLE _ EXAMPLE

Lab Code:_WHCAO) Case No.:_SAMPLE SAS No.:_SAMPLE SDG No.:_ SAMPLE

Matrix: (soil/water)_water Lab Sample ID: EXAMPLE-]
Lab File [D: EXAMPLE-1
Date Received: 10/5/93

CONCENTRATION UNITS

CONSTITUENT (pCi /L) Error MDA q

Gross Alpha 3.12 1.3 2 — 3
Gross Beta -S> 4T 5.4 3

Strontium-90 2.2 3.3 1 — R
Technetium-99 5 2 4 - =
Uranium-234 g.14 0.08 0.05

Uranium-235 0.03 0.03 .01

Uranium-238 0.15 g.05 0.05

Potassium-40 3.2 1.1 2 —_—
Chromium-51 1.1 0.3 0.5

Iron-59 4.5 1.2 0.5

Cobalt-58 10 10 u
Cobait-60 20 . _ 20 U
Ruthenium-103 100 100 - Y
Ruthenium-106 200 200 4 WS
Casium-134 3.14 1.4 1

Cesium-137 5.2 3.4 3

Europium-152 15 15 U
Europium-153 4 4 v
Europium-154 12 12 U

c-4
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- APPENDIX O
 Gross Alpha/Bata and Tritium o
(A-B)xC
2.22xexy
Where: A = gross counts per m%nute

B = background counts per minute
: C = Activity of alpha fractien in beta
T --cajculation-of gross beta, otherwise st
2.22 = conversion factar, dpm/pCi
E = detector efficiency
V = sample volume, liters or grams

Strontium (total)

. A-B
2.22xEx [xOxRxY

Where: gross counts per minute
background counts per minute
2 = conversion factor, dpm/pCi
detactor efficiency

ingrowth corracticn factor
carrier recovery factor
strontium decay factor

A
B
2
E
I
R
D
Y = sample volume, liters or grams

| LT L N T S S T A I [ )

-~ .. Stroptiume90 (corr. for Sr-89)

(A-B)
2.22xYxEx [ xPxRxY

Where: = gross counts per minute

= background counts per minute
s Yttrium-90 yieid factor

.22 = conversion factor, dpm/pCi
= detector efficiency

= ingrowth carrection factor

= Strontium-39 yield factor
=-strentium decay facter

A
8
1
2
E
I
R
B
V = sample volume, liters or grams

0-1

D-1
channel (if for
ubstitute 1)

p-2

0-3
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Tachnetium 99

Where:

A-8

S — 0-4
2. 22xExRxY

A = gross counts per minute

B = hackground counts per minute
2.22 = conversion factor, dpm/pCi
E = detactor efficiency

R = carrier recovery factor

V = sample amount, liters or ¢rams

Alpha Spectroscoov Tracer Recaovery

Alpha

A8

———x100 b-5
2.22xexT

gross counts per minute of tracer

background counts per minute for tracer
2 = conversion from dpm/pCi

detector afficiency
= activity (pCi) of tracar added to sample can be determined
by taking dpm of tracer added divided by 2.22

[ [P IS TR |

A
B
2.
E
T

Sgectroscany [sotone Concantration

Gamma

A3

3 TINERRRY 0-6

ross counts per minute for isotope
ckground counts per minute for detacter
conversion from dgm/pCi

detactor afficiency

tracer recovery factor (calculated abave)

sample amount, liters or grams

HowouRrun
(A
o
I
w

=< A MmN o e

Spectroscoov [sotope Concentration

Where:

AxQ

7 TIXBRERURT 0-7

peak area for isotope
decay factor for isotope

2 = conversion from dpm/pCi
abundanca factor {or isctope
efficiency factor for isotape
sample amount, litars or grams
live time (minutas)

A
0
2
8
E
y
I

L uwpbauu

0-2
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Total Uranium by Laser Flugrometry

{WF-1)>RxD o D-8
WU-WF
Where: WF = sample reading with Fluran

I = {nitial sampie reading
R = concentration of uranium standard after dilution with sample

(/L)
D = dilution factor
— - --WU-= sample reading with-uranium standard

Radium-226 by Radon Emanation

= ¢ xixixt:’ n-9
2.22%EXV  J-g™h g7t ] .g"ih
where:
= net count rate, cpm,
-=-.— -.———calibration eonstant.-ef the de-emanation system and the
) "7 “scintilliation ¢ell in ¢ounts per minutes/disintegrations per
minute of radon-222,
V= sample aliquot in Titars,
t, = the elapsed time in days between the first and second de-
$manations and A is the decay constant for radon-222 (0.181 4
t, = the time interval in hours between the second de-emanation and
S c§unt1ng ‘and A is the decay constant of raden-222 (0.00755 hr
t, = the counting time in minutes and A is the decay constant of
radon-222 (1.26 x 10™* min'), and
2.22 = the conversion facter frem dpm/pCi.

Minimum Detectable Activity (MDA)

4.66xy/BxT D-10

2.22%EX [xAxDxVxYxT

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

£ = detector efficiency

I = ingrowth correction factar (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
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Relative Percent Difference (RPD)

x100

Where: S = sample result
0 = dupiicate sample result

0-4
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Attachment 8

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 - DATA VALIDATION PROCEDURES FOR RADIOCHEMICAL ANALYSIS
(WHC-SD~EN-SPP-002)
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ENGINEERING CHANGE NOTICE .
Page 1 of r E:'.‘?l
3. Originator's Name, Organization, MSIN, and Telephons No. 4. Data

2. ECN Category (mark one}

--— Sumolemental
Direct Revision
Change ECN
Temparary
Starclyy
Supersedure
Cancsl/Void

aneccoZo

Karl N. Pool, Technical and Quality Oversite,
Hanford Analytical Services Management, H4-23,-
372-2557 _

6. 8ldg./Sys./Fac. No.
345 Hills

5. Project Titla/No./Mork Qrder No.

Data Validation Procedures for
Chemical Analyses

7. Impact Laevel

3Q

9. Related ECH No(s).

NA

8. Document Numbers Changed by this ECN
(includes sheet no. and rev.)

WHC-SO-EN-SPP-002, Rev. Z 19

10. Related PQ No.

NA

11a. Modification Work

1 Yes (f1LL out 8Lk, NA NA
11b} NA : - .
IO Y 2% T
LR N <"--‘1155-"31-1d3)‘!‘r - i Cog. Engineer Signaturs & Date Cog. Enginesr Signature & Date
c, -

""" 11e. Modification Werk lomplats
No.

11d, Restared to Originat Condi-
tion (Temp. or Standby ECN only)

12. Description of Change

Vilidation procedures have been updated to reflect those required to meet current
réquirements and techiques approved by HASM.
13a. Justification Criteria Change [X] Design Inprcveﬁnt [] Environmental : U
(mary one)
As-Found [] Facilitate Const, [] Const. Error/Omission [1 Design Error/Omission []

13b. Justification Details

14. Distribution (include name, MSIN, and no, of copies)

| See Distribution Sheet for ECN

BELEASE STAMD .

- - BY WHC
£02829 . _.. . _| DATE o G
~ G2l 211993
35 ‘S‘CH:'Q.": g

OFFICIAL RELEASE .

A-7900-013-2 (04/92) GEFO9S
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S Page 1 of I
] ﬁ// ENGINEERING DATA TRANSMITTAL 1.eo1 803650
- BAR o T4 C.d

2. To: (Receiving Organization) 3. From: (Originating Organization) 4. Related EDT No.:
Distribution WHC RCRA Unit Closures NA
5. Proj./Prog./Dept./Div.: &, Cog. Engr.: 7. Purchase Order No.:
88210 e e J. G. Adler : - NA
8. Origimator 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./Facilitys
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) (1)
l::r:'l ) S:\?nt F:GD\), {E} Title or Description of Data ADP:::.aI RB;‘:'" ::t:l; Re::i"“
No. {68) Document/Orawing No. No. No. Transmitted nator Trans- Dispo- Dispo-
mittal sition sition
1 WHC-SD-EN-AP-177 7 0 PHASE 1 SAMPLING AND EQ 1,2 1
ANALYSIS PLAN FOR THE
304 CONCRETION
FACILITY CLOSURE
ACTIVITIES
18. KEY
Approval Dasignator {F) Reason for Transmittal 1G] Disposition (H) & (1)
E S8 Q. DorN/A 1. Approval 4, Review 1. Approved 4. Raviswed no/comment
{tzs WHC-CM-3-8, - . -{-Z-Release—--&. Post-Raview - - - 2. Approved wicommant 5. Reviewad w/comment
Sec.12.7) 3. information 8. Dist, (Receipt Acknow. Requited) 3. Disapproved w/comment 6. Receipt acknowledged
Rl  iSee Approvet Designstor for recured signsture) s
':::' Disp. J} Name {K) Signature (L} Date M) MSIN (J} Name (K} Signature (L} Date (M} MSIN F:::' Disp,
!

o ) 2 ; - : . .?/‘/ rat
Cog.Eng. J. G. Adler 4 <@L 1744 h6-23 | cAs w, s, Hendrix A2ichadle Suatil %023 | 1 | ¢

Cog. Mgr. F. A. Ruck l}%’%ﬁé-ﬂ SEML K. J. Young sfem Ny T/[M 5390 | ] | |
| QA C. J. Stephan (]//éJ—- Vo frugHe-16

Safety

b |t | et
—

1 1 | Env. F. AL Ruck mf;&/f%ﬂq T H6-23
1 ] FSS I. L. Metcalf M—{ 72,;;”18
1 | FSS J. L. Wright % 4/ % =26
18, 19. 7 20. 21. DOE APPROVAL (if required)
! ctri. No.
G, I ‘[ . G, Adler . ,_E-#Ruck | 0 Approved
ks Y A . 3 h| T
ﬁ ,ﬂ' L( YUY ik | [1 Approved w/comments
_"ji'a’g_nimra of EDT_.___. Date_ / L Authorized Representative Date-...- " Cogmizant Aansger—~--Data--— - ~{}Disapproved w/comments
Y /ﬁﬁgmaﬁf T ' /fnr Rggguu:ng Organization

BD-7400-172-2 (04/94) GEF097

BO-7400-172-1 (07/37)




T3 5550 0847

Distribution:

w/0 attachments 7, 8, and 9:

G. Adler WHC H6-23

J.
J. K. Bartz GSSC R3-82
R. M. Carosino RL A4-52
D. L. Duncan EPA Seattle - HW-106
A. B. Joy RL R3-81
P. J. Mackey WHC B3-15
E. M. Mattlin RL A5-15
S. E. McKinney Ecology Lacey
I. L. Metcalf WHC 16-26
D. C. Nylander Ecology Kennewick
S. M. Price WHC H6-23
D. E. Rasmussen WHC N1-47
J. A. Remaize WHC L6-26
~F. A. Ruck III WHC H6-23
- Jd. L. Waite —-— - -WHC B2-35
E. A. Weakley WHC L6-26
J. L. Wright WHC L6-26
(Note: to obtain copies of attachment 7, 8, and 9 contact J. G. Adler
at (509) 376-7513.}

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.0. 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 1ist to Kym D. Tartar (H6-23),
(509) 373-4701
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