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A. Document Number: PNL-ALO-010.3 Revision Number: 2 Effective

Document Title: ANALYTICAL LABORATORY OPERATIONS (ALO)SAMPLE Date of ICN:

RECEIPT AND CONTROL _[_L/c_._/_ll
Document'sOriginal Author: TM LONGAKER

Change Requestedby:
DR SAUER

B. Action:

Replace exhibit 2 with new exhibit 2.

C. Effect of Change:

Allows for change of COC form depending upon current need, or for effeciency.

D. Reason for Change/Descriptionof Change:

To allow for changes based upon need.

E. Approval Signatures I Type of Change (Check (J) one)
(Pleasesign and Date) I (X)MinorChange ( )MajorChange

QS&R DepartmentConcurrence:TL Ehlert "7"-J-__Z_/_ Date: ._-_/_._

Approval Authority: AG Kinq __,_- Date:. _:_'_'_/,_

Other Approvals: BM 6illespie'_."Y_. Date:__- _(,-_
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(ICN) ICN-PNL-ALO-0I0.2-R2

Page I of 2
N t

A. Document Number:PNL-ALO-010 Revision Number: 2 Effective
Document Date of ICN:. 9/25/91
Title:AnalyticalLaboratoryOperations (ALO) Sample

Receipt and Control

Document's Change
Original Author: T.M. Lonqaker Requested By: B.M. Gillespie

B. Action

Replace page 4 with the attached page.

C. Effect of Change

Clarify that the Single Shell Tank (SST) project has a specific computerized
sample tracking system and other projects may have a similar or comparable
system.

D. Reason for Change/Descriptionof Change

Reason for Change: Clarify that the SST sample tracking computerizedmethod
may be different from other project computerizedtracking
systems.

Description of Change" 4.1 - See attached.

E. Approval Signatures Type of Change: {Check (,/) one}

(Please sign and date) r--1Minor Change _ Major Change

Process QualityDepartment:G.K.Gerke Date:___/l___ _

Approval _._, _/ -
Authority'A.G.King Date:P/_____//__//_/__Other " " ,>7"LI

ApprovalS'B.M.Gillespie r_, ,._ (r_ . Date"______//___0_/_I_J

: Date:____/____/
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4.1 Sample Tracking System

Sample tracking systems are project specific_ Each system may track Chain of
Custody documentation,Test Instructions,sample numbers/sub-samplenumbers,
requested analyses, and sample analysis status, depending on client Statement
of Work requirements. For example, the Analytical Laboratory Operations
Project Support Office maintains a computerizedsample tracking system
supported by IBM-PC DBase III Plus which tracks Single Shell Tank project
activities.
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Clarify the need to compare COCsample numbers and ALO samples with the sample vial
number.
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Reason for change: Clarify the need to compare COC sample numbers with the sample
vial number.

Description of change:
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PNLTECHNICALPROCEDURE

TITLE" PNL-ALO-010,ANALYTICAL LABORATORY OPERATIONS (ALO) SAMPLE RECEIPT AND
CONTROL

APPLICABILITY

This procedure describes the approach used for receipt and control of samples
associated with Tri-Party Agreement related work coming into the greater 325
Laboratory Complex including 325-A and 325-B Hot Cells.

DEFINITIONS

325 Laboratory Complex - All analytical labs within the 325, 32g, 3720, 314
and 3708 buildings

Chemical Analysis Group - Organic, Inorganic, Radiochemical,or special
analytical chemistry groups

RESPONSIBLE STAFF

• Project Manager
• Task Leader
• Technical Staff
• ALO Project Support Clerk

PROCEDURE

This procedure describes receipt and control of samples coming into the 325-A
Hot Cell, 325-B Hot Cell, or into any of the chemical analysis groups within
the greater 325 Laboratory Complex. Guidance is provided below to cover these
alternatives. See Figure I (attached).

Additional documentation and sample storage requirementsmay be identified in
the project SOW, QAPP, and/or in Test Instructions.

Author Dab I Project I_lr. Dat4 QADRepresentative Dat,e

Technic_lJRevienr '_l ua'..4 [ L_ _, .j Date Other Date

Procedure I_o_J [ RevimionNo./ EffectiveDut_ Page of

PNL-ALO-010 ] 2 SEP 2 6 1990 1 5
I



PNLTECHNICALPROCEDURE "-------

1.0 325-A Hot Cell

1.1 Sample Receipt

Samples are received into the 325-A Hot Cells accompanied by client
chain-of-custody(COC) documentation. The PNL 325-A Hot Cell Task
Leader (or his designee) receives samples, examines shipping
containers and documentation,and notifies the ALO Project Support
Office that sampleshave arrived. Copies of all client COC
documentation are provided to the ALO Project Support Office. The
Task Leader (or his designee) is responsiblefor documenting sample
receipt into the appropriate325-A Hot Cell records. (Any
deviation from protocol.isreported to the appropriateALO project
manager for resolution).

1.2 Sample Identification

The 325-A Hot Cell Task Leader (or his designee)prepares Test
Instructions (TIs) which assign 325LA Hot Cell sample numbers. The
325-A Hot Cell TIs are prepared using guidance obtained from
Technical Program Plans (TPP), Letters of Instruction (LOI),
Analytical Request Forms (ARF) or TIs issued by respective clients.
325-A Hot Cell sample numbers are developed according to client
requirements. .

1.3 Transfer of Samples from 325-A to 325-B Hot Cells or Other
Facilities

The Hot Cell Chain-of-CustodyForm (Exhibit 1) is used to document
transfer of samples from the 325-A Hot Cells to the 325-B Hot Cells
or to other support facilities. This form provides the appropriate
ALO sample number(s)and a brief description of the sample(s).
This form is issued by the ALO Project Support Office. The signed,
original forms are maintained in the project records in the ALO
Project Support Office.

2.0 325-B Hot Cell

2.1 Sample Receipt

Samples received into the 325-B Hot Cell are accompanied by client
or internal laboratoryCOC. The PNL 325-B Hot Cell Task Leader (or
his designee) receives samples, examines shipping containers and
documentation,and if received directly from an outside client,
notifies the ALO Project Support Office that samples have arrived
within the time requirementsspecified in the project SOW. Copies

Procedure No. Revis ion No. Effect ive Date Page of

PNL-ALO-010 2 SEPI_6 1990 2 5



PNL TECHNICALPROCEDURE

of all client COC documentationare provided to the ALO Project
Support Office. The Task Leader (or his designee) is responsible
for documenting sample receipt into the appropriate 325-B Hot Cell
records.

2.2 Sample Identification

All samples received into the 325-B Hot Cell will have associated
with them, or will be assigned, a unique ALO sample number. (A
sample may have been assigned an ALO sample number by laboratory
staff prior to transfer.) ALO sample numbers are assigned
according to PNL-MA-Sg7 7-30.11. (Only sections within 7-30.11
which apply to the assignment of unique sample numbers [section 4.0
#i.0] are utilized.)

Samples are prepared for analysis in the 325-B Hot Cell facilities.
In addition, some analyses are performed in the B-Hot cell
facilities. Instructionsfor sample preparation and/or analysis
are provided to the 325_B Hot Cell Task Leader by TIs or other
written guidance. Sub-samplesgenerated during analytical sample
preparation are numbered by the addition of trailer alpha-numeric
units to the ALO sample number, as per TI or other written guidance
from the client or the ALO Project Support Office.

2.3 Transfer of Samples or Sub-Samplesto Analytical Laboratories

A COC record (Exhibit 2) is associated with each transfer of
sample/sub-sampleto the laboratoriesfor analysis. Chain-of-
Custody records are prepared in the ALO Project Support Office.
Signed, original COC records are maintained in the ALO Project
Support Office.

3.0 Analytical Laboratories

3.1 Sample Receipt

Samples transferred from the 325-A or 325-B Hot cell facilities
will be accompanied by COC documentation. Some samples are
received directly by the chemical analysis group rather than into
one of the hot cell facilities. Samples received directly by the
chemical analysis groups are handled according to PNL-ALO-05] and
are accompanied by client COC documentation. Copies of all client
COC documents are provided to the ALO Project Support Office for
inclusion into project records.

Procedu re No. Rev i8 ion No. Ef foc t,ivo Det., Peg* of

PNL-ALO-010.2 2 10-26-90 3 5



PNL TECHNICALPROCEDURE

3.2 Sample Identification

Samples received by the 325 chemical analysis groups will have
associatedwith them a unique ALO sample number. If a sample is
received without an ALO sample number then it is the responsibility
of the laboratory staff to obtain the number. ALO sample numbers
are assigned accordingto PNL-MA-5g77-30.11. (Only sections
within 7-30.11which apply to the assignment of unique sample
numbers are utiIized.)

3.3 Transfer of Samples Between Chemical Analysis Groups

All samples transferredbetween chemical analysis groups will be
accompaniedby COC documentation (Exhibit 2) prepared by the ALO
..P...r..o.J.e..c.t.S....u_p..o.r.t..o...f..,f..ic..e.,a..s.,p..erTls or other written guidance. _

_:i_!_ i_C_!i_!_ii_i_B_B_i_iiii!_.._..._.._._.ii_._a_._..._6_F1_.1_.iY:_1_.._._.._iT_._BiK._.iii_Fi_;_._._...._i_'£'iii'_'_i''ii'T_'_j'6"_"_.......
i"n:"__"":_[_J_::::Pf___:_:_":"_:upportOffice for inclusion in project records.

3.4 Transfer of Samples Between Buildings

All samples transferredbetween buildings within the 325 Laboratory
Complex will be accompaniedby COC documentation (Exhibit 2)

prepared by the ALO Proj.ectSup.p.ortOffice as per TIs or other
.w..r...i.....t..t..e....n...g.u.id..an...c..e..._!_!i_ii_i_i_!_i_'_!_i_i!iiji_ '.ii_ii_i!ji!i_'_',_ili_!_!_iii!_i_j!iiii_!_!_i_•
__!_i_',!i'_i!_!_':_'_i_i_ii!i_!!'_!_:_iiii_':_i_!';_!_',_ii!i__.!B_':_J............._:__:_:_:a:::__:_:_:_:_:-_i::::coc
C_..6c..i].B._._.j._......._._.._..._._.._.._._.._.1..i_.....j._.....{.i_._._[._....._._.je_ Support Offi ce for
inclusionin project records.

3.5 Transfer of Samples within a Chemical Analysis Group

COC forms are not required for sample transfers between staff
• within a Chemical Analysis Group within the same building. The 325 ;

Laboratory is in a secure area and access is controlled. (In
addition, unescorted access to the Laboratory is limited by
RadiationWork Procedures (RWPs)etc.)

4.0 Sample Tracking/DataManagement

_i_:,i!;!:_:_!i_iii_!_;!!;!!t:_i_:._i_i!i_i!_:,i_;_iiii_i':_!_'_',_!_,ii:!!_ii_i_,_!_',i'...................................................................

_i_::!_;_,_:_:_i__:_:_:_:_:_:_i.!.i................................................................................................................................................................................

Procedure No. I Revii ion No. Effect, iwe D_t,e Pige of

PNL-ALO-010.2 ] 2 10-26-90 4 5



PNL TECHNICALPROCEDURE

4.2 Primary Data Record System

All primary analytical data records must be maintained for analyses
supportingwork covered under Tri-Party Agreement requirements.
These requirementsinclude transfer of primary analytical records
to the client. The ALO Project Support Office provides
administrativesupport to laboratory staff in meeting these
requirements.The ALO Data Management System is described in PNL-
ALO-011.

5.0 Sample Return/Disposal

Samples are returned or disposed of as per requirements identified in
the project SOW, TPP, TI, or ARFs.

6.0 ALO Test Instructions

6.1 Test Instructionsare prepared by ALO Project Management Staff when
the complexity of the sample preparationand/or analysis preclude
the use of Analytical Request Forms (ARFs). An example of a TI is
included as Exhibit 3. Test Instructionsshill reference the SOW
or test plan, requested analyses, sample numbering system, and
shall identify appropriateprocedures. Test Instructionsare
approved by the ALO Project Manager.

Procedure No. Revision No. Effect, iva Dat_e Page of
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PNL-ALO-O]O,Rev. 2
Exhibit I
Page I of I

Chain of Custody Number

325-A HOTCELL CHAIN-OF-CUSTODY

DATE OF TRANSFER

SENDER

RECEIVER

WHC SAMPLE IDENTIFICATIONNUMBER

ALO Sample Number 325-A Hot Cell Sample Identification

90-

Original - ALO Project Support Office
Copy - 325-A Hot Cell
Copy - 325-B Hot Cell



PNL-ALO-O]O,REV. 2
EXHIBIT 2
PAGE1 OF ]

Page I of 1 Chain of Custody Number

ALO CHAIN OF CUSTODY

SAMPLESETDESCRIPTION APPLICABLETEST INSTRUCTION

ANALYSISREQUESTEDOR DEPARTMENT

,, ,,,,

ALOSAMPLE SAMPLE SENDER DATE RECEIVER DATE
NUMBER DESCRIPTION

'' i|T,' i

Original- ProjectManagement
Copy - Sender
Copy - Receiver

PLEASENOTE: USE OF THIS SPECIFICFORM IS NOT REQUIRED,BUT THE INFORMATION
REQUESTEDMUSTAPPEARON ANY FORM USED AS AN ALTERNATIVE.
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PNL-AL0-010, Rev. 2
• ' Exhibit 3

Page 1 of 6

TI-SST-105

Page 1 of 6

SST SAMPLE TEST INSTRUCTION
FOR CORE 16 COMPOSITE ANALYSES

DATE PREPARED : May 30. 1990 PREPARED BY" _Tom Jones

SAMPLE NUMBERS • 90-4180

APPROVED BY" _r"l,'L,_'_ Date_',_Z(-_ _-_ /7'] o
Project IV_nager

CONTROLLING DOCUMENTS"

TEST PLAN: WHC-EP-0210 Project SOW: 1_.6..02.1.

Controlling Procedure: PNL-ALO-010

INTRODUCTION

This Test Instruction (TI) defines the scope of work to be completed on
Sample 90-4180. This sample comes from the Core 16 Composite.

This TI is based on the test plan identified above. Any deviation on the
instructions contained in this TI will require that the Project Manager be
notified of these changes. The analyses will be done at a QA Level 2.

Ali analyses are to be completed following the identified procedures. Any
deviations for the procedure must be documented and this documentatioh
must accompany the analytical data. Ali analytical data are returned to
the Project Management Office.

REQUESTEDANALYSES

Reauested Analysis Proceclvre # Task L_ader

ICP Metals (Acid & Water Leach) PNL-SP-7 Urie

Hg by CVAA CLP Urie

pH (Water Leach) WHC-053-1 Steele



,_ TI-SST-105
Page 2 of 6
PNL-ALO-OIO,Rev. 2

SST SAMPLE TEST INSTRUCTION Exhibit3

FOR CORE 16 COMPOSITEANALYSES Page 2 of 6

ReQuestedAnalysis Erocedure# Task Leader

lC Anions (Water Leach) 7-40.8 Urie

TOC/TIC/TC (WaterLeach) 7-40.7 Urie

Cr(Vl) (Water Leach) Urie

Ammonia(Water Leach) Urie

Cyanide Urie

Se &As by AA (Acid Leach) Urie

TotalAlpha (Water Leach) HTA-4-22, HTA-4-6 Kaye

TotalBeta (WaterLeach) HTA-4-23, HTA-4-8 Kaye

GEA (WaterLeach) HTA-4-5 Kaye

Uranium (Water Leach) HTA-4-16 Kaye

Tc-99 (WaterLeach) HTA-4-12 Kaye
. ,,.._

1-129(Water Leach) 7.40.17, 7-40.26 Kaye

Ni-59/63 (Water Leach) PNL-SP-38 Kaye

Sr-90 (Water Leach) HTA-4-8, HTA-11 Kaye

C-14 (WaterLeach) HTA-4-17 Kaye

Tritium(Water Leach) PNL-SP-30, PNL-SP-33 Kaye

Pu,U Mass Spec (Water Leach) 2.30.6, HTA-4-40 Kaye

Pu,Am, Np, Alpha (Water Leach) HTA-4-15, HTA-4-5, HTA-4-6 Kaye

2
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PNL-AL0-010, Rev. 2
SST SAMPLE TEST INSTRUCTION Exhibi t 3

FOR CORE 16 COMPOSITE ANALYSES Page 3 of 6

Semi-Volatile Organics PNL-ALO-345 Stromatt
°.

TOX/EOX PNL-ALO-320 Stromatt

VVt.%Solids PNL-ALO-504 Steele

_HOT CELL SAMPLE PREPARATION INSTRUCTIONS

Approximately 75 grams of sample were transferred. The following sample
preparation steps are required:

M.P.,JJ3.0_ Procedure

- Acid Leach for ICP PNL-ALO-101

QC Requirements" Duplicate, Spike, Spike Control,
and Blank

- Acid Leach for AA PNL-ALO-101

QC Requirements" Duplicate, Spike, Spike Control,
and Blank

- Water Leach PNL-ALO-103

QC Requirements- Duplicate, Spike, Spike Control,
and Blank

,_._ ,

- Hg Prep. CLP
QC Requirements- Duplicate, Spike, Spike Control,
and Blank

- CN Prep in Duplicate CLP
QC Requirements- Duplicate, Spike, Spike Control,
and Blank



TI-SST-105
Page 4 of 6

SST SAMPLE TEST INSTRUCTION PNL-AL0-010, Rev. 2
FOR CORE 16 COMPOSITE ANALYSES z.,Exhibi t 3

Page 4 of 6

If radiation levelspermit the followingaliquots of Sample 90-4180 should
be dispensed"

- Semi-Volatile Organics - four 1-gram samples in 40 ml vials

- TOX/EOX- Four 1-grams samples in 20 ml vials

Otherwise, the organicanalysis prep will have to be completed in the Hot
Cell.

SAMPLE IDENTIFICATION SYSTEM

The following sample identification system will be followed. Ali samples
willbe identifiedas 90-4180-X-Number-Analysis. The "X" letterwill
identifya sample preparation method. The "Number" identify replicate
analyses usingthe sample sample preparation method (i.e., duplicates,
spikes, blanks, etc.). The Sample Preparation Method code is:

A ICP Acid Leach
B AA Acid Leach
C Water Leach

D Mercury Analysis Prep
E SemiVolatile Organics
F TOX/EOX

G Cyanide Sample Prep
H Wt% Solids -

The ICP Acid Leach Numbering System will be:

90-4180-A-1 ICP Acid Leach

90-4180-A-2 Duplicate ICP Acid Leach
90-4180-A-3 Spiked ICP Acid Leach
90-4180-A-4 ICP Spike Control Sample
90-4180-A-5 Methods Blank
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SST SAMPLE TEST INSTRUCTION Exhibit 3Page5 of 6
FOR CORE 16 COMPOSITEANALYSES

The AA Acid Leach NumberingSystemwill be:

90-4180-B-1 AAAcidLeachofSample90-4180
90-4180-B-2 DuplicateAAAcid Leachof 90-4180
90-4180-B-3 SpikedSampleAAAcid Leach
90-4180-B-4 AASpikeControlSample
90-4180-B-5 MethodsBlank

The Water LeachSamplePreparationaliquotsnumberingsystemwillbe:

90-4180-C-1 Water Leachof Sample90-4180
90-4180-C-2 DuplicateWater Leachfor90-4180
90-4180-C-3 SpikedSampleWater Leach(lC only)
90-4180-C-4 SpikeControlSample (lC only)
90-4180-C-5 MethodsBlankforWater Leach(lC, GEA, Total

Beta,TotalAlpha,and otheRad Chem Analyses)

The followingaliquotswillbe despencedfromthe Water
Leachsample:

Analvte Volume
pH 10 ml
ICP 25 ml
lC, TOC, TIC, TC 25 ml
Ct(VI) 25 ml
NH3 25 ml -

Radiochemistry 50 ml
Complexant(toWHC) 50 ml

The MercuryPreparationaliquotsnumberingsystemwillbe:

90-4180-D-1 MercurySamplePrep. for90-4180
90-4180-D-2 DuplicatemercuryPrep.
90-4180-D-3 MercurySpikeSample
90-4180-D-4 MercuryStandard
90-4180-D-5 MethodsBlank

5
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SST SAMPLE TEST INSTRUCTION FNL-AL0-010, Rev. 2
FOR CORE 16 COMPOSITE ANALYSES Exhibit 3Page6 of 6

The SemiVolatile Organics numbering system will be:
,.

90-4180-E-1 Semivolatile analysis of 90-4180
90-4180-E-2 Duplicate semivolatile analysis of 90-4180
90-4180-E-3 Matrix Spike
90-4180-E-4 Matrix Spike Duplicate

The TOX/EOX numbering system willbe:

90-4180-F-1 TOX/EOX Analysis for 90-4180
90-4180-F-2 Duplicate TOX/EOX Analysis
90-4180-F-3 Spike sample TOX/EOX
90-4180-F-4 Methods Blank

The Cyanide numbering system will be:

90-4180-G-1 Cyanide Analysis for 90-4180
90-4180-G-2 Duplicate Cyanide Analysis
90-4180-G-3 Spike sample
90-4180-G-4 Cyanide Standard
90-4180-G-5 Methods Blank

6
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A. Document Number: PNL-ALO-012.1 RO Revision Number: 0 Effective

Document Title: ALO DATA,,,R.E.POR..T/PACKAGEPREPARATION,REVIEW.AND .... Dateof XCN:
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Document's Original Author:l'.E JONES ....
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C. Effect of Change:
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D. Reason for Change/Description of Change:

To obtain receipt acknowledgingreceipt of data package/report

E. Approval Signatures I _ Type of Change (Check (/) one)

(Pleasesign and Date) I _[¢-{-)_)MinorChange C_Major Change- ,. !_Z
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Approval Authority: Date: _2 g_ _

Other Approvals:_ _ _ Date: _--3/--_cJ.



PNL TECHNICALPR.__._._OCEDURE ]

TITLE: PNL-ALO-OIZ,ALO DATA REPORT/PACKAGEPREPARATION REVIEW, ANDCONTROL

APPLICABILITY

This procedure describes the preparation,review, and control of data
reportingdocuments generated by the PNL Analytical LaboratoryOperations
(ALO) Project Support Office (PSO). Such documents are prepared in support of
projects managed under the ALO.

DEFINITIONS .

Data Report - Data Reports are compilationsof analytical data, primarily
in tabular format. Sample-specificqualify control data are
generally included in the Data Reports. Use of Data Reports
allow a rapid transmissionof resolved analytical data.

Data Package - Data Packages are complete compilationsof resolved data
(Data Report) and primary (i.e., raw) analytical data that
support informationincluded in the Data Report.

Letter Report - Letter Reports are a mechanism for addressing specific
topics with a limited data set.

RESPONSIBLESTAFF

ALO Project Manager
ALO Project Support Office Staff
Project Task Leaders

PRC_

1.0 Document Preparation

1.1 Data Reports: The format for Data Reports is project-specific.
However, the Data Reports are structured according to project tasks.

All resolved analyticaldata are provided to ALO-PSO by the project
Task Leaders. Such data have been reviewed as per PNL-MA-70,
PAP-70-1101. Data are reviewed for completenessby the ALO-PSO,

Author Date ProjectMgr. Date QAD Representative Date

TE Jones 08/17/90 TE Jones 08/17/90 GK Gerke 08/27/90

TechnicalReviewer Date Line Mgr. Date Other Date

08/17/90 08/20/90 Original signatureson flleBM Glllespie - P Salter

ProcedureNo. Revision No. EffectiveDate Page
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I PNL TECHNICALPROCEDURE , ]

however, no technical changes are made. In somecases data are
reformatted For inclusion in the data report.

1.2 Data Packages: Data Packages are a complete compilation of resolved
analytical and supporting primary data° The ALO-PSOcollects and
compiles primary analytical data that were used to develop the
resolved data. The format for Data Packages are project-specific.
Data Packages are reviewed by the ALO Project Management staff for
completeness.

1.3 Letter Reports: Letter reports are prepared as per client
requirements. No specific outline is required.

2.0 Document Review

2.1 Data Reports: A Task Leader review is required to assure
completeness and accuracy of analytical data prior to distribution
to the client. Draft copies of Data Reports are given to each Task
Leader who contributed analytical data. A Data Report Technical
Review form (see Exhibit 1) accompanies the draft Report. Task
Leaders are requested to review and comment on the document as to
completeness and accuracy of the data, per requirements identified
in the SOWand/or ARF. Commentsare resolved by the Project Manager
or his/her designee. Signed Technical Review forms are maintained
in the project Files.

2.2 Data Packages: Data Packages are reviewed by the ALO-PSO for
completeness per requirements in the client SOWsor ARFs.

2.3 Letter Reports are handled like Data Reports.

3.0 Document Control

Data Reports, Data Packages, and Letter Reports are transmittedto the
client as per project SOW requirements. All Data Reports are dated and
include a reference to the SOW/TPP# and a current revision number.
Distributionof Data Reports is restricted. Copies are provided to the
client point-of-contactonly as designated in the SOW. The ALO-PSO does
not provide informationto any other PNL or WHC group without written
direction from the client.

The ALO-PSO maintains all primary analytical records supporting data
reports. These records are maintained and controlled in accordancewith
project SOW and PNL,MA-lDrequirements.

Procedure No. Revi si on No. Effect | ve Date Page
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TITLE: PNL-ALO-015,SINGLE SHELL TANK (SST) PROJECT SAMPLE TRACKING SYSTEM

APPLICABILITY

This procedure describes the D-Base III computer program that is used to track
SST sample information.

DEFINITIONS

None

RESPONSIBLE STAFF

Project Manager
ProjectAdministrativeStaff

PROCEDURE

1.0 Scope and Application

The DBase program is used to track administrativedata associated with
sample receipt and analysis. Information is coded into the data base by
SST administrativestaff in the Analytical Laboratory Operations Project
Support Office (ALO-PSO). Reports are generated, as required, for the
project manager.

2.0 Data Input

Input data are taken from the Westinghouse (WHC) chain of custody (COC),
internal PNL COCs, and sample status information received from SST Task
Leaders. Input data are entered into the appropriate data base (See
Attachment 1) by SST Project administrativestaff. The original
documents are retained in the ALO-PSO for inclusion into data packages.

The data base program is protected by a password so that no unauthorized
entry or revisions can be made.

Author Date Project Egr., Date qFJ)Repre,enta'tive Date

Technic_/_evie,er _/ Date Line Egr._ _ Date Other Date

ProcedureNo. gevilion No. ' Effective Date Page of
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Bi-Monthly back-up will be made of the tracking system.

3.0 Data Reports

Data reports are generated as required to support the project management
requirements. (See Attachment I)

Procedure No. Revis ion No. Effect ive Date Page of
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SST SAMPLE TRACKING DATA BASES

I. SSTSEG

This database records informationfound on WHC COC that accompanieseach
segment. Items are: Date segment received, Core number, Segment number,
WHC sample number, WHC shipping number, WHC tank number, WHC riser
number, and WHC cask number.

2. SSTASAM

This database is the record of informationcontained on the 325A Hot Cell
Transfer Form. Items included are: 325A sample ID number, ALO sample
number, Core number, and Segment number, and COC number.

3. SSTSAMP

This database is the record sample information. Some of this information
is contained on the ALO COC form. The status information is obtained
from the Task Leaders. Items included are: ALO sample number, Test
instructionnumber, COC number, Analysis required (i.e., organic,
inorganic, or radiochemical),Requested analyte, Yes/no response whether
data report has been received, Date data report received (if yes), and
current status (if no).

4. SSITI

This database is a record of all Test Instructions issued. It includes:
TI number, Origin (325A or 325B), Issue date, Title, Person issued
controlled copy, and Work place copy recipients.

5. SSTCOC

This database is a record of all COCs issued, lt includes: COC number,
origin (325A or 325B), date issued, sender, and receiver.

SST SAMPLE TRACKING REPORTS

Reports available in this program are described below.

I. Core Status

This report is designed to give a status for each SST core. Information
reported is: SST sample number, Analysis requested (inorganic,organic,
radchem), Specific analyte requested, and yes/no response whether data
has been received (if yes, date data received).

You can request it to print out all cores with all segments, specific
cores with all segments, specific segments, or specific samples.
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2. Sample Status

This report is sorted by sample number (numerical order). Information
reported is: Core number, ALO sample number, Analyte requested, date
transmitted to labs, date data report received, and current status.

You can request entire report (all cores), specific date ranges, specific
analysis tupe or specific analyte.

3. TI/COC/Sample Number Report

This report provides an overview of all pertinent numbers associatedwith
a particular core/segment. Informationincluded: 325A ID #, Test
Instructionnumber, all ALO sample numbers associated with TI, all COC
numbers associatedwith sample numbers.

You can ask for specific core with all segments, all cores with all
segments, or a specific segment within a core.

4. Test InstructionLog

A controlled document list. IncludesTI number, Title, date issued,who
it was issued to (control3edcopy and work place copies).

Prints a list in TI number order.

5. Chain of Custody Log

A controlled document list. Includes COC number, date transmitted,
sender, receiver, and all associated sample numbers.

Prints a list in COC number order.
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TITLE: PNL-ALO-05],SAMPLERECEIVING

APPLICABILITY

This proceduredescribesthe protocolthat shallbe used to receiveHanford
TPA relatedsamplessubmittedto the ACL. This proceduremay be used for
othersamplesif electedby the clientor the analyst.

DEFINITIONS

Greater325 Laboratory- All analyticallabswithinthe 325, 329, 3720,314
and 370& buildings.

RESPONSIBLESTAFF

TechnicalGroupLeader
SampleCustodian
ProjectManager

PROCEDURE

1.0 Samplesare deliveredby the clientto the greater325 Laboratory.
Specificsamplereceiptsitesare identifiedin the project-specific
QualityAssuranceProjectPlan (QAPP).

2.0 Upon receipt,the sampleshippingcontaineris movedto the appropriate
room for openingby the samplecustodianor his/herdesignee, Afterthe
shippingcontaineris opened,the encloseddocumentationisremoved and
the SampleReceiptForm (Exhibit1) is completedby the samplecustodian
or his/herdesignee.

3.0 The followinginformationis recordedon the SampleReceiptform (Exhibit
1):

- Presence/absenceof chain-of-custodyrecord

Aut,hor Dite Project _r. Dite q/d) Represent,at,ire Dat,e

g /tt/R0
i i
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• Condition of shipping container (i.e, broken container, dented,
breached plastic bag, temperatureof sample container, etc.)

- Verify temperature of sample container by placing a thermometer
between the outer barrier of the/a sample container and the ice in
the ice chest. Wait a few minutes (3-5 minutes) and record
temperatureon the Sample Receipt Form (Exhibit 1).

• Condition of Seals

• Condition of sample vial(s)

• Verificationthat sample identificationagrees with
chain-of-custodydocument

4.0 The Sample Custodian shall obtain a laboratory sample log-in number in
accordancewith PNL-MA-Sg7 70-30.11 for all incoming samples and record
them on the Sample Receipt Form (Exhibit I) for cross-reference.

5.0 The Sample Custodian shall orally notify the Project Manager or her/his
designee, that samples have arrivedwithin 1-2 hours of receipt.

6.0 The Sample Custodian shall document all discrepancieson the Sample
Receipt form and chain-of-custodyrecord. The Sample Custodian shall
orally notify the Project Manager of any discrepancieswithin ]-2 hours
of receipt. The Project Manager shall take whatever actions required by
the project-specificQAPP to resolve the discrepancies. Resolution shall
be documented on the Sample Receipt Form.

Procedure No. Revision No. Effective Dat,e PIoe of
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SAMPLE RECEIPT FORM

Delivered by: Date/Time:

Received by:

Customer Sample Number(s):

ALO Sample Number(s):

I. Customer Chain-of-CustodyForm: Present Absent

2. Additional Shipping Forms (list):

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present Absent

If Present, Condition:

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-CustodyRecord
or on Sample Vial.

Notes:

5. Condition of Shipping Container (i,e., broken container, dented, breached
plastic bag, temperature of sample container as defined in Section 3.0 in
PNL-ALO-051,etc.)

6. Condition of Sample Vials.

7. Verificationof Agreement or Nonagreementof Informationon Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROOECT MANAGER
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A.
Document Number: PNL-ALO-052 Revision Number: 0

Effective Date

Document Title: Analytical Balances of ICN: 8 / 31 /92

Change Requested by:

Document's Original Author: BM Gillespie BM Gillespie

B. Action: Replacepages I through 2.

C. Effect of Change: Allows analystto perform balance checks with a weight
other than a class "S" weight.

D. Reason for Change/Descriptionof Change:

The use of class "S" weights for balance checks is unnecessary.
There are no EPA or PNL requirementsthat state "S" weights are
to be used for balance calibrationchecks.

Delete the referenceto use of Class "S" weights in section 3.0.

E. ApprovalSignatures: J[Type of Change: (Checkone):(Please sign and date) X Minor _ Major

Process

Quality Department: TL Ehlert _ _ Date: #"/ _ _/_2_//_rf

Approval Authority: AGKinq _.__ Date= _ I _ 7/_Z
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A. Document Number: PNL-ALO-052.2Revision Number: 0 Effective

Document Date of ICN: _I-$4_-_I
Title: ANALYTICAL BALANCES

Document's Change
Original Author: BM Gillespie Requested By: BM Gillespie

B. Action

Replace pages I & 2

C. Effect of Change
Delete the requirement that calls for keeping balance instructionswith or
near the balance.

D. Reason for Change/Descriptionof Change
Reason: Not necessary to have balance instructionsby analytical balance.

This is a PNL maintenance shop responsibility.

Description: Delete "these instructionsshall be locatedwith or near
the balance" from step 1.0

E. Approval Signatures Type of Change: {Check (J) one}

(Please sign and date) [-7 Minor Change _ Major Change

Process Quality _ ,, _ /l

Department:GKGERKE(_:___b,__(o Date:____/L____
Approval d AP)'ff# - --

Authority:AGKING /_/_./i_X_/_._ Date'(__/J___/_____
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TITLE" PNL-ALO-052,ANALYTICAL BALANCES

APPLICABILITY

This proceduredescribes the general operation of analytical balances. This
procedure applies to operations performed in conjunctionwith the analysis of
samples associatedwith Tri-Party Agreement activitiesor any other
project/programas elected.

DEFINITIONS

None
o°, ,,

.o
t=

RESPONSIBLESTAFF

Analysts

PROCEDURE

1.0 All balances in the laboratory..,shall be operated in accordance with the
manufacturer's i-_t_uet__,_ _iii__i_!_!_!_!_!_.._`_;_._i_!_!_`_!_:_!_!_!_!_:__:;_!_!_!_!_::_............. _.i_.:,..i_:;._._.._.._..,_.._i_i._:_i_.:,.._..;_.,!_.:_;.._:._.._i_._._.:_._.:,:.:_._i_.i.i_._-._i._...v._.:,.._.!_:.v:._:,.i-_

•..Oo,.,,.,,........,.,,,o,,,,,,,.,.,....oo.°,,,,o.,,.,.o.,,,.,.,.o°,.,,°......,o..-,

2.0 Check the balance's calibration sticker to ensure the calibration has not
expired. If the calibration has expired, refer to PAP-70-1201.

3.0 On a daily basis or when used if the balance is not used on a daily
basis, ....perform a performance check of the balance 'jsin@= cl--- "_"

we_. s _ _::iiiii_i_i_weight that _s near the range of expected samp e
weight. If the v_l"l]"_''"_"_outside of specific tolerance of specification
do not use the equipment.

3.1 Log date, check weight value and observed weight on a daily log
sheet or notebook.

4.0 Weigh the samples as required.

Author Date Project Mgr. Date QAD Representative Date

BM GillesDie BM Gillespie TL Ehlert

TechnicalReviewer Date Line Mgr. Date Other Date

Jones PF Salter

ProcedureNo. Revision No, Effective Date Page
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5.0 If the equipmentcalibration has expired or the performancecheck is out
of tolerance, refer to PAP-70-1201. A Calibration DiscrepancyTag shall
be written, initiating corrective action.

6.0 Factors affecting analytical balance use includethe following"

6.1 A heavy, shock proof table (to minimize vibrationeffects) may be
required for analytical balances capable of weighing to the nearest
.O001g or lower.

6.2 The balance temperature,room temperature, and temperature of the
material being weighed shall be equilibratedprior to making a
measurement.

._.

6.3 When not in use, the balance beam shall be locked and weights
. released from the beam on"_iechanicalbalances. Electronic balances

shall be turned off when not in use.

6.4 The interior and exterior of the balance must be kept scrupulously
clean. Chemicals must never be placed directly on the balance pan.

6.5 Anti-staticcloths shall be used to wipe down nuisance dust from the
balance interior.

Procedure No. Revision No. Effective Date Page
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TITLE: PNL-ALO-053,DUTIES AND RESPONSIBILITIESOF SAMPLE CUSTODIAN

APPLICABILITY

The procedure shall be used to support work performed in compliance with Tri-
Party Agreement requirementsor any other project/programas elected.

DEFINITIONS

None

RESPONSIBLE STAFF
• . .,

Sample Custodian
Project Manager .....

PROCEDURE

Duties and responsibilitiesof the sample custodian shall include but not be
limited to:

1.0 Receiving samples

2.0 Inspecting sample shipping containers for presence/absenceand condition
of:

• custody seals, "evidencetape," etc.
• container leaks, breakage and/or container integrity

3.0 Recording condition of shipping containers and sample containers
(bottles,jars, cans, etc.) in appropriate logbooks or on appropriate
forms. Verify that samples that must be refrigeratedarrive at
temperature 4°C or less; i.e., ice still in existence.

4.0 Signing appropriate documents shipped with samples (i.e. air bills,
chain-of-custodyrecord(s), Traffic Reports, etc.)

Author Date Project Ilgr. _te qADRepresentltive Date

Techni caI Revinor Date "Line Ilgr_._ # Bat4 Other Date

PNL-ALO-053 _EP ,_6 1990 1 2
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5.0 Verifying and recording agreementor non-agreementof informationon
sample documents (i.e., sample tags, chain-of custody records, traffic
reports, air bills, etc.) in appropriatelogbooks or on appropriate forms
in accordance with PNL-ALO-05]. If there is non-agreement,recording the
problems, and notifying appropriatelaboratory personnel or project
manager PNL-ALO-05] (correctiveaction directions shall be documented in
the case file by the Project Manager).

6.0 Assuring that sample tags that must be removed from the sample containers
for storage are included in the appropriatesample file. Marking the
sample containers as necessary after removal of sample tags to assure
sample identity is maintained. Accounting for missing tags in a memo to
the project file or documenting that the sample tags are actually labels
attached to sample containers or were disposed of due to suspected
contamination.

. .

7.0 Logging the samples into the laboratory system and initiating the paper
work requesting sample analyses on appropriatelaboratory documents as
required for analysis or according to laboratory standard operating
procedures.

8.0 Marking or labeling samples with laboratory sample numbers and cr_ss
referencing laboratory numbers to client numbers and sample tag numbers.

g.o Placing samples, sample extracts, and spent samples into appropriate
storage and/or secure areas as required by Analytical Request Form (ARF),
Test Instruction (TI) or Statement of Work (SOW).

10.0 Controlling access to samples in storage and assuring that chain-of-
custody and laboratory standard operating procedures are followed when

• samples are removed from and returned to storage.

11.0 Assuring that chain-of custody documentationis completed in the
laboratory and returned to the ALO-PSO, in accordance with PNL-ALO-O]O.

12.0 Monitoring storage conditions for proper sample preservationsuch as
refrigerationtemperature and preventionof cross-contaminationin
accordance with PNL-ALO-054. Any incidentsof improper storage
conditions shall be brought to the attentionof the Laboratory Manager
and Project Manager immediately. Deviations from standard storage
protocols shall be documented in accordancewith PAP-70-1502.

13.0 Disposing of, storage, or returning shipping containers, as appropriate,
and in accordance with SOW or ARF requirements.

Procedure No. Revis ion No, Effect ive Ozt,e Pzge of
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TITLE" PNL-ALO-054,SAMPLE REFRIGERATORTEMPERATUREMONITORING

APPLICABILITY

This procedure shall be used to supportwork performed in compliance with Tri-
Party Agreement requirementsor any other project/programas elected.

DEFINITIONS

None

RESPONSIBLE STAFF
...

Sample Custodian
• ..

PROCEDURE

1.0 The temperature inside all refrigeratorscontaining samples and
standards shall be monitored.

2.0 Minimum frequency for refrigeratortemperaturemonitoring is once each
work day. The temperature shall be checked and recorded along with date
and signature (or initials)of the sample custodian or his/her designee
at the beginning of every working day, before the refrigeratorhas been
opened for extended periods of time. An alternative is to have a

temperaturemonitor on the refrigeratorwhich is checked each working
day.

3.0 All temperaturemonitoring data shall be recorded in a logbook, data
sheet, or on the temperaturemonitor recorder paper. Each refrigerator
will utilize one of these recording mechanisms.

4.0 All refrigeratorsshall be at 4 ± 2 degrees centigrade. Any deviation
from this range shall immediatelybe reported to the laboratory manager,
project manager and the Q; coordinator in a Deficiency Report, in
accordance with PAP-70-]502. In addition, the temperature setting shall
be re-set, if possible, to achieve the required temperature.

Aut,hor Dat4 Project llgr. _t,e Q,_Representative Dat,e

Technical Reviewer Dat_ Lone _ ,/_ ,/_ I)at_ Other Daf,e

Procedure _ ....
t Rev'ision_io./ Effective _t,e P'lge of

PNL-ALO-054 0 8EP2 6 1990 I I
,



PNLTECHNICALPROCEDURE
'"' ,' " ,, i,

TITLE: PNL-ALO-055,SECURITY

APPLICABILITY

This procedure describes the security associatedwith the greater 325
Laboratory complex.

DEFINITIONS

Greater 325 Laboratory Complex - All analytical labs within the 325, 329,
3720, 314, and 3708 buildings

RESPONSIBLE STAFF

LaboratoryManager
Analyst

PROCEDURE

1.0 Security - General

The Battelle Pacific Northwest Laboratory in which the analyses are
conducted is located in the 300 Area of the Hanford Reservation. The
300 Area perimeter is secured by a chain link fence patrolled by
Westinghouse Hanford Company (the primary contractor for the Hanford
site). Entry into the secured area must be obtained by passing through
a secured guardhouse. All personnel must have a Department of Energy
security clearance to obtain unescorted entry into the 300 area.

If samples are being processed, the laboratorieswhich perform the
analyses are locked when samples are in the lab during non-working
hours. Staff members who have a need to enter the laboratory area have
keys.

e

kut,h0r Date ' - Project _r. "" Date it/d)'Represent,at,iv, Date '

Technical RevieNr Date L ',no _r., .._ .,_ 0_te Other 'Date

Procedure _ Revimion No. / Effective Date Page of
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2.0 Security for Jisiting Personnel

Non-cleared personnel must obtain proper clearance through DOE or PNL
Security to visit the laboratory. Non-cleared personnel are escorted at
all times.

3.0 Security for Samples

Samples shall be stored in a locked cabinet or area. Only designated
personnel shall have access. Samples shall be returned to storage at
the end of the working day.

A sample is checked out to technical staff for analysis, lt is the
analysts responsibilityto assure the sample remains in custody. A
sample is under custody if:

• lt is in their actual possession
• lt is in their view after being in their physical possession
• lt was in their possession and then it was locked or sealed up to

prevent tampering
• lt is in a secure area (locked room with limited access)

-l lProcedure No. i Revision No. Effective Oat,e Page of
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(ICN) ICN- PNL-ALO-056.! RO
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A.

DocumentNumber: PNI,-ALO-056 Revision Number: 0
Effective Date

DocumentTitle: Assiqnmentof StaffResponsibilities of ICN: _/I_:_ /CI_

ChangeRequestedby:
Document'sOrtginal Author: BMGillespie TE Jones

ii i i ii ' '" I i i I --
ii mi i ii i

B. Action:

Deleting ACT89.1 and replacing with established records managementpractices.

Replace all pages due to new format.

JL ,iil i I , . li I ! I ,iii i I ,' i , .. ,,

C. Effectof Change:
Bringsprocedureintocompliance.

D. Reasonfor Change/Descriptionof Change:
ACT NOW Directive89.1 no longerin existence.
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TITLE: PNL-ALO-056,ASSIGNMENT OF STAFF RESPONSIBILITIES

APPLICABILITY

This SOP delineates the responsibilitiesof key personnel in the laboratory
performing Tri-Party Agreement support analysis.

DEFINITION

None

RESPONSIBLE;STAFF

Technical Group Leader/Task Leader (TGL/TL)
ProjectManager
Analysts/Techniciarts
Sample Custodian
QA Representative
QC Coordinator

ROC

1.0 The Project Manager shall:

• Review and approve all data prior to release in accordance with
PNL-MA-70, PAP-70-1101and PNL-ALO-012.

• Approve Project QA plans.

• Provide input to line management on project needs, progress andproblems.

° Work directly with project personnel to plan and monitor projectprogress.

Author Date Project Mgr. Date QADRepresentative Date

_e GK Gerke

Technical Reviewer Date Line Mgr. Date Other Date

PF Sa|ter ALL ORIGINAL SIGNATURESON FILE

J Procedure No. n No. e Date

I PNL-ALO-056 0
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• Assure project requirementsare accurately and completely transmitted
to the TGL/TL through Test Instruction (TI) in accordance with PNL-
ALO-010 or Analytical Request Forms (ARFs) as indicated in the
project Statement of Work (SOW).

• Compile, review, approve, and transmit data reports and data packages
to the client in accordancewith PNL-ALO-012.

• Provide the primary point of contact for the client.

2.0 Technical Group Leaders/TaskLeaders for Organic analysis, Inorganic
analysis and Radiochemistryshall:

• Provide technical direction to the analyst.

• Provide routine supervisionof analytical activities in their group.

• Coordinate group/task activities to meet programmaticrequirements.

• Review all technical and quality control data then group in

accordance with PAP-70-1101 and PNL-ALO-012,and ^.T u_u 9..^_-..

• Report reviewed analytical results and QCdata to the Project
Manager.

• Assure the analysts under their supervision are technically trained
and qualified to do assigned work in accordance with PAP-70-201.

• Assure that analytical work is conducted in accordance with project
TIs or ARFs as defined in SOWs or Technical Program Plans (TPPs).

3.0 QA Representative shall:

• ImplementQA activities as defined in SOW, QAPP, etc.

• Evaluate laboratory performance to assure that it is within SOW
requirements.

• Provide for QA training.

• Provide direct input to line management on laboratory QA concerns and
reviews.

• Approve QA project plans.

Procure No. Rev,.,or_ No° I _'fe_'' ve O''e ! PA'E !PNL-ALO-056 0 09/26/9n 2 of 4, - - I I
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4.0 QC Representative/Coordinator

• Evaluate laboratory QC preformance.

• Review all data reports for completenessof QC data.

• Validate QC data for correctness.

5.0 Sample Custodian shall:

• Receive samples in accordancewith PNL-ALO-051.

• Log in samples on receipt in accordancewith PNL-MA-S97 7-30.11.

• Maintain storage and inventoryof samples in accordance with
PNL-ALO-053.

• Return or dispose of sample in accordancewith PNL-ALO-053,SOW or
ARF requirements.

6.0 Analysts/Techniciansshall:

• Be primarily responsible for adherence to QC requirementsdefined in
the procedure and/or TI or ARF.

• Conduct analyses in accordancewith approved procedures and TIs or
ARF requirements.

• Document analytical results in accordancewith the approved

•..............,................................................................;.:,:...,.;.;_.;:;_.:.:.-_.._._,.../.:.:.:,:....:.,:.:...:....:...:.:...-._.:,:.:..:,:.:.,,:.:.:.;.:.:.:.:...;.,.:.;,;:::,;.:.,;.:.,.;.:,:..-.:.,.,.:....;.-.,..;.,:...:,,,..,..:,:.:....:.:...;,_..;.:.;.....:.,.

• Document all deviations from approved procedures in a Laboratory
Record Book (LRB) and in accordance with PNL-MA-70, PAP-70-1502.

• Review data prior to reportingto the TGL/TL for accuracy,
completenessand instrument calibrationperformance.

• Report data to the TGL/TL.

7.0 Cognizant Scientist shall:

• Provide technical direction to the analyst.

• Provide routine supervisionof analytical activities in their
assigned analytical area.

• Coordinate group/task activities to meet programmatic requirements.

rocOurNoPNL-ALO-056 0 _09/26/90
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• Assure that analytical work is conducted in accordancewith project
TIs or ARFs as defined in SOWs or TPPs.

• Conduct analyses in accordance with approved procedures and TIs or
ARF requirements.

• Document analytical results in accordance w.,i.:t..h.,..t,,.h..e.....a.ppr...o.v,...e,,d,,..

• Document all deviations from approved procedures in a LRB and in
accordance with PNL-HA-70, PAP-70-1502.

• Review data prior to reporting to the TGL/TL for accuracy,
completeness and instrument calibration performance.

• Report data to the TGL/TL.

i _ ,i _ __ ,|,i

Procedure No. I Revision No. ! Effective Date Page
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TITLE" PNL-ALO-057,SAMPLE STORAGE

APPLICABILITY

This procedure applies to samples of work to be performed in compliance with
the Tri-Party Agreement requirementsor other projects/programsas elected.

DEFINITIONS

None

RESPONSIBLESTAFF

Sample Custodian
Analyst

PROCEDURE

1.0 After receipt (see PNL-ALO-051)the s_mpIes shall be logged by sample
custodian or his/her designee onto the Sample Inventory Log (Exhibit I)
and stored in a locked refrigeratoror room.

2.0 The samples shall be removed from the shipping container and stored in
their original sample containers unless damaged. Samples shall be stored
at 4 ± 2°C, radioactivitylevels permitting,or, in accordance with

requirementsdefined in the Statement of Work (SOW) or Analytical Request
Form (ARF).

3.0 If samples are damaged, the Project Manager shall be notified within 24
hours of discrepancy and the Project Manager shall determine the
appropriate manner of disposal in accordance with SOW or ARF
requirements. Damaged samples shall then be disposed of in the
designated manner and this disposal shall be documented on the Sample
Inventory Log (Exhibit 1).

,,,' i

Author Date Project_r. Date qADRepreHnt,etive Da_e -

TechnicalReviewer Date LineMgr..// ,/_ Date Other Date -

Procedure_ RevisionNo. / " Effectivep(ite ' Pege of
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4.0 The storage area shall be kept locked at all times when samples are in
storage. The sample custodian or designee shall control access to the
storage area. (Duplicatekeys for locked storage areas shall be
maintained only by the assigned personnel). The locked laboratories
301A, 313, 400 and 417/419 of the 325 Building are designated as the
storage facilities at this time. These laboratoriesare within a
controlled area. The identifiedpersonnel with access to the storage
area are designated by line management manager. A list of authorized
personnel that have keys to sample storage areas will be maintained in
the section office.

5.0 That the laboratory may satisfy sample chain-of-custodyrequirements, the
following standard operatingprocedures for laboratory/samplesecurity
shall be implemented:

5.1 Samples shall be stored in a locked area.

5.2 Access to the laboratory shall be limited.

5.3 Uncleared visitors shall be escorted while in the laboratory.

5.4 Refrigerators,freezers, and other sample storage areas shall be
locked.

5.5 Only the designated sample custodian and the supervisorypersonnel
shall have keys to locked sample storage area(s).

5.6 Samples shall remain in locked sample storage until removed for
sample preparationor analysis.

5.7 After a sample aliquot has been removed from storage and
• transferredto the analyst, the analyst is responsiblefor the

custody of that aliquot. The remaining sample, after an aliquot is
transferred to an analyst, shall be.returned to the storage area
before the end of the working day or prior to the end of his/her
shift.

6.0 Standards shall not be stored with samples.

7.0 If a sample is totally consumed in the test, this shall be noted on the
Sample Inventory Log (Exhibit I).

Procedure No. Royis ion No. Effect, ive Dit,e Pige of
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EXHIBIT 1..SAMPLE INVENTORY LOG _.

PNL-ALO # Client # Date In Time In .Initials D.ateConsumed/Returned
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A.

DocumentNumber: _PNL-ALO-058 Revision Number:
Effective Date

DocumentTitle: Data Reportinq of ICN: _/lR/C_c._

ChangeRequested by:
Document'sOriginal Author: BMGillespie TE Jones

B. Action:

Deleting ACT89.] and replacing with established records managementpractices.
Replace all pages due to new format.

C. Effectof Change:
Bringsprocedureinto compliance,

D. Reasonfor Change/Descriptionof Change:
ACT NOW Directive89.1 no longerin existence.

E. ApprovalSignatures: Type of Change: (Checkone):1

(Pleasesign and date)

X Minor Major
Process

Quality Department: TLEhlert f_ Date: _/ _ / _

Approva, Authority: AGKinq V_.__- _ Date: _-/_ //_7

II OtherApprovals: TEJones .'__:_' ___.... Date: ..T'-IIT_/ _.
: Date:
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TITLE: PNL-ALO-058,DATA REPORTING

APPLICABILITY

This procedure describes the requirementsand authoritiesfor reporting data
supporting work performed in compliance with Tri-Party Agreement requirements
or any other project/programas elected•

DEFINITIONS

None

RESPONSIBLE STAFF

Analyst/Technician
Technical Group Leader/Task Leader (TGL/TL)
Project Manager

pROCEDURE

1.0 The analyst is responsiblefor accurately recording in a legible
manner what was done, how it was done, and what results were obtained
for all steps of the analysis• This includes such information as:

• Preparation of standards
• Sample preparation
• Calculations
• Sample #
• M&TE used by serial #
• Reference to procedure by #, etc.

All work shall be signed and dated by the analyst when performed (as per
PNL-MA-70, PAP-70-1]01).

2.0 Data that is not recorded on data sheets specified by the procedure
shall be recorded in Laboratory Record Books or on machine ..g.enerated
printouts .inaccor.dancewith ACT "_'-'Di-^-'_,,-on _!_::_::::._::_..::;:::_._:_._:._:._:._:::::_::_:_...:_:_:::_::*_:_..:_::_::_............:::::

Author Date Project Mgr. Date QAD Representative Date

BM Gillespie BM Gillespie GK Gerke

Technical Reviewer Date Line Mgr. Date Other Date

TE Jones PF Salter ALL ORIGINAL SIGNATURESON FILE

Procedure No. Revision No. Effective Date Page
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3.0 When the analysis is completed, the results shall be forwarded to the
Technical Group Leader/Task Leader. The Technical Group Leader/Task
Leader shall review all results and supportingdata for technical
reasonableness,compliance with QC limits, legibility,completeness,
etc. (as per PAP-70-IIOI and ACT NOW Directive 89-1). The TGL/TL shall
flag suspectdata and corrective action shall be taken and documented.
The TGL/TL shall sign and date the analyte result documentationas
evidence of review, and shall indicatewhat data were reviewed.

4.0 The Technical Group Leader/Task Leader shall report the data to the
ProjectManager.

5.0 The Project Manager, or his/her designee, shall review the data in the
data package for compliance with requirementsidentified in the SOW and
shall indicate review by signature/datedocumentation.

6.0 Only the Project Manager or his/her designee, shall release data to the
client.

6.1 Written and signed data reports will be accomplished in accordance
with ALO Data Report/PackageReview & Control, PNL-ALO-OI2.

6.2 A written report shall follow the release of data by
telecommunications(verbal or FAX) within 3 working days.

Procedure No. Revision No. EffectiveDate Page
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TITLE: PNL-ALO-059,GENERAL REQUIREMENTSFOR GLASSWARE

APPLICABILITY

This procedure is applicable to the chemical analyses of samples for Tri-
Party Agreement related programs/projects.

DEFINITIONS

None

RESPONSIBLE STAFF

Analyst
Technical Group Leader (TGL)/Task Leader

PROCEDURE

1.0 General Use of Glassware

An excellent general discussion of glassware can be found in Chapter 4
of the USEPA Handbook of Analytical Quality Contro!. This chapter is
included as Attachment 1.

2.0 Glassware Storage

2.1 Organic Analysis Glassware Storage

I-CHEM series 300, precleaned, certified glassware is utilized.
The glassware is stored in its shipping container until ready to
use.

Reused glassware is minimal, lt is cleaned as per EPA requirements
(see Attachment 1, Section 4.6).

Aut,hor Dite Project igr. Dite _ADRepreeent,eti've Dat,e

Technical leviinr Dit_ _._.//_ ,_ Dab Other Dite

.T ..: ¢x>Procedure"No. lion'No_" _"" "-' Effect ive Dat_ Pige of
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2.2 Inorganic and RadiochemicalAnalysis Glassware Storage

Chemical reused glassware is stored in designated cabinets in each
laboratory sealed with glass stoppers/lidsor upside down until
ready for use.

3.0 Glassware Cleaning

Glassware cleaning methodology is described, in detail, in Attachment 1.
The TGL shall assure that glassware is adequately cleaned. At a minimum
this shall be accomplishedby washing in hot or cold water, rinsing
twice with deionized water, and allowing the glassware to air dry. The
acceptabilityof this method is established through the evaluation of
methods blank data. If the concentrationof analyte of interest is
greater than the detection limit as determined by methods blanks
requested by the client, one of the more stringent glass cleaner
solutions defined in Attachment ] shall be used. The exact cleaning
solution method to be used is dependent in the nature of the
contaminatingsubstance.

lt is not general practice to leach all new and used glassware due to
the current PNL waste minimizationpolicy. Past analyses indicate no
need for leaching glassware (except for Hg analysis). The laboratories
typically do not reuse glassware.

4.0 Reference

Chapter 4 from U.S. EnvironmentalProtectionAgency, Handbook for
Analytical Quality Control in Water and Wastewater Laboratories,
EnvironmentalMonitoring and Support Laboratory, U.S. Environmental
Protection Agency, Office of Research and Development,Cincinnati, Ohio,
March 1979.

Procedure No. Revis ion No. Effect ire Date Page of
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Chapter4

GLASSWARE

4.1 General

The measurementof trace constituentsin water demandsmethodscapableof maximum
smsitivity. This is especia]lytrue for metalsand trace organ/cssuchaspesticides,aswell as
for the determination of ammonia and phosphorus.In addition to sensitivemethods,
however,thereareotherareasthat requirespecialconsideration.One suchareais that of the
clean!inessof laboratoryglassware.Obviously,theverysensitiveanalyticalsystemsaremore
sensitiveto errors resulting from the improper use or choice of apparatus,as well as to
contaminationeffectsdueto an impropermethodof cleaningtheapparatus.The purposeof
this chapteris to discussthe kinds of glasswareavailable,the useof volumetricware,and
various cleaning requirements.

4.2 Typesof Glassware '

Laboratory vessels serve three functions: storage of reagents, measurement cf solution
volumes, and confinement of reactions. Fo_ special purposes, vessels made fro n _-terials
such as porcelain, nickel, iron, aluminurr, platinum, stainless steel, and pl_ tic may be
employed to advantage. Glass, however, is the :host widely used material of construction.
There are many grades and types of glassware from which to choose, ranging from student
grade to others possessing specific properties such as super strength, low boron content, and
resistance to thermal shock or alkali. Soft gY_sscontainers are not recommended for general
use, especially for storage of reagents becaase of the possibility of dissolving of the glass (or
of some of the constituents of the #ass). The mainstay of the modem analytical laboratory
is a hJ,ghly resistant borosilicate glass, such as that manufactured by Coming Glass Works
under the name "Pyrex" or by Kimble Glass Co. as "Kimax." This glassware is satisfactory
for ali analysesincluded in reference1.

Dependingon the particular manufacturer,varioustrade namesareusedfor specificbrands
possessing special properties such as resistance to heat, shock, and alkalies. Examples of
some of these special brands follow:

a. Kimax- or Pyrex:brand glass is a relatively inert all-l_urpose borosilicate glass.

b. Vycor-brand glass is a silica glass (96 percent) made to withstand continuous
temperatures up to 900"C and can be down-shocked in ice water without breakage.

c. Coming-brand glass is claimed to be 50 times more resistant to alkalies than
conventional ware and practically boron-free (maximum 0.2 percent).

d. Ray-Sod>- or Low-Actinic-brand glass is used when the reagents 'or ma'terials are light
sensitive.

e. Corex-brand labware it harder than conventional borosilicates and therefore better
able to resist clouding and scratching.

The use of plastic vessels, containers, and other apparatus made of Teflon, polyethylene,
polystyrene,and polypropylenehasincreasedmarkedly over recentyears.Someof these
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materials, such as Teflon, are quite ©xpcnsive;however, Teflon stopcock plugshave
practically replaced&lassplugsin burets, separatory funnels, etc., becauselubrication to

, avoidsticking or "freezing" is not required. Polypropylene,a methylpentenepolymer,is
available as laboratory bottl=s, graduates, be=ken, and even volumetric flasks, lt is crystal

;._ clear, shatt©rproof, autoclavabl©,and chemically resistant.

. The following are some points to consider in choosing glassware or plasticware:0

a. The special types of &lasslisted above, other than Pyrex or Kimax, generally are not
required to perform the analyses given in "Methods for Chemical Analysis of Water
andWastes"(1).

b. Unlessinstructedotherwise,borosili_te or polyethyleneberries may bcusedfor the
storageof reagentsandstandardsolutions.

c. Dilute metals?lutionsare proneto plateout on containerwallsoverlongperiodsof
storage.Thus, dilute metalstandardsolutionsmust bepreparedfreshat the time oi"
analysis.

d. For someoperations,disposableglasswareis entirely,sati_actory. Oneexampleis
the use of disposabletest tubes as samplecontainersfor usewith theTechnicon
automaticsampler.

¢. Plastic bottles of polyethylene and Teflon have been found satisfactoryfor the
shipmentof watersamples.Strong mineral ac,>ds(suchassulfuric acid)andorganic

solventswill readilyattackpolyethyleneandare to beavoided. /

f. Borosilicateglasswareis not completely inert, particularly to alkalies;therefore,
standard solutions of silica, boron, and the alkali metals are usually stored in (
polycthylcn© bottl_.

For additional information the reader is rci:'crredto the catalogsof the variousglassand
plastic manufacturers. These catalogscontain a wealth of information such as specific
properties,uses,andsizes.

4.3 VolumetricAnalyses

By commonusage,accuratelycalibrated&lasswarcfor precisemeasurementsof volumehas
becomeknown as volumetric:glassware.This groupincludesvolumetricflasks,volumetric
pipets, and accurately calibrated burets. Loss accurate types of glasswareincluding
graduatedcylinden and serologicaland measuringpipets also have specificusesin the
analytical laboratorywhen exactvolumesareunnecessary.

The precisionof volumetricworkdependslr, part upon the accuracywith whichvolum¢_of
solutions can be recast,red.There are certain sourcesof error that must b© carefully
considered.The volumetric apparatusmust be read correctly; that is, the bottom of the
meniscusshould be tangent to the calibrationmark. Thor= arc other sourcesof error,
however,such as changesin temperature,which result in changesin the actualcapacityof

, &lassapparatusandin thevolumeof the solutions.The capacityof an ordinaryglassflaskof
lO00-ml volumeincreases0.025 ml/dogwith risein temperature,but if the flaskismadeof
borosLUcat¢glass,the increaseis much less. One thousandmilliliten of wateror of most
0.IN solutions increasesin volume by approximately 0.20 ml/dog increaseat room

4-2 ' ("
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temperature. Thus solutionsmust be measuredat the temperatureat whichthe apparatus
wascalibrated. This temperatu;e(usually 20°C) will be indicatedon ali volumetricware.

l There may also be errors of calibration of the apparatus; that is, the volume marked on the
apparatus may not be the true volume. Such errors can be eliminated only by recalibr_ting

.:" the apparatus or by replacing it.

, Volumetric apparatus is calibrated to contain or to deliver a definite volume of liquid. This
will be indicated on the apparatus with the letters "TC" (to contain) or "TD" (to deliver).
Volumetric flasks are calibrated to contain a given volume and are available in variousshapes
and sizes. .

Volumetric pipets are calibrated to deliver a fixed volume. The usual capacities are I
through 100 ml al,hough micropipets are also available. Micropipets are most useful in
furnace work and are available in sizes ranging from ! to 100/al.

In emptying volumetric pipets, they should be held in a vertical position and the outflow
should be unrestricted. The tip of the pipet is kept in contact with the wall of the receiving
vessel for a second or two after the free flow has stopped. The liquid remaining in the tlp ix
not removed; this is most important.

Measuring and serological pipets should also be held in a vertical position for dispensing
liquids; however, the tip of the pipet is only touched to the wet surface of the receiving
vessel after the outflow has ceased. For those pipets where the small amoun_ of liquid
remaining in the tip is to be blown out and added, indication is made by a frosted band near
the top.

..

Burets are used to deliver definite volumes. The more common types are usually of 25-or
SO-ml capacity, graduated to tenths of a milliliter, and are provided with stopcocks. For
precise analytical methods in mlcrochemistry, mieroburets are also used. Microburets
generally are of 5- or 10-ml capacity, graduated in divisions of hundredths of a milliliter.
Automatic burets with reservoirs are also available ranging in capacity from 10 to 100 ml.
Reservoir capacity ranges from 100 to 4,000 ml.

General rules In regard to the manipulation of a buret are as follows: Do not attempt to dry
a buret that has been cleaned for use, but rinse lt two or three times with a small volume of
the solution with which it is to be filled.Do not allow alkalinesolutionsto standin a buret
becausethe glasswill be attacked,and the stopcock,unlessmadeof Teflon, will tend to
freeze. A 50-ml buret shouldnot be emptiedfasterthan 0.7 ml/s, otherwisetoo muchliquid
will adhere to the wallsandas the solutiondrains down, the meniscuswill graduallyrise,
giving a high false reading, lt should be emphasized that improper use or reading of burets
can result in serious calculation errors.

In the case of ali apparatu_ for delivering liquids, the glass must be absolutdy clean so that
the film of liquid never breaks at any point. Careful attention must be paid to this fact or
the required amount of solution will not be delivered. The various cleaning agents and their
use are described later.

, 4.4 FederalSpecificationsforVolumetricGlassware

Reference2 containsa descriptionof Federalspecificationsfor volumetricglassware.The
National Bureau of Standardsno longer acceptsstock quantitiesof volumetricapparatus

@-,
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from manufacturers or dealers for certification and return for future sale to consumers. This
i certification service is still available, but apparatus will be tested only when submitted by
, the ultimate user, and then only after an agreement has been reached with thz Bureau

. ._ concerning the work to bc done.
|. •

' " Consequently, the various glass manufacturers have discontinued the listing of NBS-certified
'; . ware. In its piace catalog listings of volumetric glass apparatus that meet the Federal

specifications are designated as class A and ali such glassware is permanently marked with a
large "A." These NBS specifications arc listed in table 4--1. The glassware in question
includes the usual burets, volumetric flasks, and volumetric pipets.

In addition to the "A" marking found on calibrated glassware and the. temperature at which
' the calibration was made, other markings also appear. These include the type of glass, such

Table 4-1
, TOLERANCES FOR VOLUMETRIC

GLASSWAREl
, i _ i i i i,. ,,,,., I i i

Type Capacity z Limit of Errorof
Glassware (ml) (ml)

,,,,, . i l . ,i, , .H |

Graduatedflask 25 0.03
50 0.05
100 0.08
2O0 O.lO
250 0.11
300 o.12 li

" 500 0.15
1,000 0.30

.... 2,000 0.50
Transferpipet 2 0.006

5 0.01
10 0.02
25 0.025
30 0.03
50 0.05

100 0.08
200 0.I0

Bur_t3 5 0.01
10 0.02
30 ... 0.03 '

' 50 0.05
100 0.10

tAbridged from reference 3.
2Lossthan andincluding.

' 3Limits of error are of total or partial capacity.
Customary practice is to test the capacity at five

. , intervals. _0

/
_.
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Pyrex,.Corex, or _max; the stocknumberof the particuJzritem; andthe capacityof the
vessel. If the vessel contains a ground-glass connection, this will also be included along with
the TD or TC symbol. An example of the markings usually found on volumetric ware is
shown in figure 4-1. Class A ,glasswareneed not be rec',dibratedbefore use. However, if it
should become necessary to calibrate a particular piece of glassware, directions may be
found in texts (4) on quantitative analysis.

4.5 Cleaningof GlassandPorcelain

The method of cle:ini.g shouldbe adapted to both the substancesthat are to be removed,
and the determination to be performed. Water-solublesubstancesare simplywashedout
with hot or cold water, and the vesselis finally rinsed with successivesmall amountsof
distiUedwater. Other substancesmore difficult to remove may require the use of a
detergent,organic solvent, dichromate cleaning solution, nitric acid, or aqua regia (25
percent by volumeco,centrated HNO3 in concentratedHCf). in ali casesii isgoodpractice
to rinse a vesselwith tap water as soon as possibleafter use.Materi'.daUowedto dry on
,glasswarets muchmore difficult to remove.

Volumetric ,glassware,especially burets, may be thoroughly cleaned by a mixture containing
the following: 30 g of sodium hydroxide, 4 g of sodium hexametaphosphate (trade name,
Calgon), 8 g of trisodium phosphate, and 1 I of water. A gram or two of sodium lauryl
sulfate or other surfactanzwill improve its action in somecases.This solutionshouldbe
usedwith a buretbrush.

Dichromate cleaningsolution(chromic acid) is a powerfulcleaningagent;however,because
of its destructivenatureupon clothinganduponlaboratoryfurniture,extremecoremustbe
taken when using this mixture. If any of the solution is spilled, it must be cleanedup

. immediately. Chromic acid solution may be prepared in the laboratory by adding I I of
cbncentratedsulfuric acid slowly, with stirring, to a 35-ml saturatedsodiumdichromate

_ solution. This mixture must be "allowedto stand for approximately 15 rain in the vessel that
is being cleaned and may then be returned to a storage bottle. Following the chromic acid
wash, the vessels are rinsed thoroughly with tap water, then with small successive portions
of distilled water. The analystshould be cautioned that when chromium is includedin the

PYRi:)( (;-ASSCO. " - KIMAX
USA TYP. USA

t

i

C ....... )_6 _ .TANOAROTApER__I,..1'_ < _>

A W ' ' CLASS " ' _ A

t 500ml± 0.20ml _ vOLUM.. - 500ml .'
"ro

TC20°C_ - CONTAIN- ' "- TC200C
-,, STOCK. ..-

NO 5680 NO. NO28013

Figure 4-1. Example of markings on glassware.

4-5
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• schemeof analysis,it is imperativethat the last tracesof dichromate:bc removc:dfrom the
. apparatus.To thisend, a substitutefor dichromatecleaningsolu¢ion,calledNochromix,"is

availableand may b¢ used to advantage.Fuming nitric acidis anotherpowerfulcleaning
agent,but is disagreeableto handle.As with dichromate,whenthe acidbecomesdilute, the
cleaningmixture is no longereffective.A mixture of concentratedsulfuricandfumingnitric
acidsis even merc efficient but is alsohazardousto use.A persistentgreasylayer or spot
may be removedby acetoneor by allowinga warmsolutionof sodiumhydroxide,aboutl g
per 50 ml of water, to stand in the vesselfor 10 to 15 rain;after rinsingwith water,dilute
hydrochloric acid, and water again, the vessel is usually clean. Alcoholic potassium
hydroxideisalsoeffective in removinggrease.To dry glassapparatus,rinscwith a_tone and
blowor draw air throughit.

4.6 SpecialCleaningRequirements

Absorption cells,usedin spectrophotometers,shouldbe kept scrupulouslyclean,free of
scratches,fingerprints,s,mudges,andevaporatedfilm residues.The ceilsmay bech:anedwith
detergentsolutionsfor removalof organicresidues,but shouldnot besoakedfor prolonged
periodsin causticsolutionsbecauseof the possibilityof etching•Organicsolventsmay be
used to rinse cells in which _rganic materials have been used..,Nitric acid rinsesare
permissible, but dichromate solutionsare not recommendedbecauseof the adsorptive
prop=rtiesof dichromateon glass.Rinsinganddrying of cellswith alcoholor acetonebefore
storage is a preferred practice. Matchedcells should be checked to see that they are
equivaJentby placingpoztionsof thesamesolutionin both cellsand takingseveralreadings
of the transmittance (7, percent) or opticaldensity (ODevalues.

For certain dcterminations_especiallytracemetals, theglasswareshouldalsobe rinsedwith ,
a I: 1 nitric acid-watermixture. This operationis foilow©dby thoroughlyrinsingwith tap
waterandsuccessiveportionsof distilledwater.This mayrequireasmanyas 12 to 15 rinses,
especiallyif chromium is beingdetermined.The nitric acidrinse isalsoespeciallyimportant
if leadisbeingdetermined.

Glasswareto be usedfor phosphatedeterminationsshouldnot be washedwith detergents
containing phosphates.This glasswaremust bc thoroughly rinsed with tap water and
distilled water. For ammonia and Kjeldahl nitrogen, the glasswaremust be rinsed with
ammonia-freewater. (Seech. 2.)

Glasswareto be used in the determinationof traceorganicConstituentsin water, such as
chlorinatedpesticides,shouldbe asfree aspossibleof organiccontaminants.A chromicacid
washof at least 15 min is necessaryto destroytheseorganicresidues.Rinsethorougt,lywith
tap water and, finally, with distilled water. Glasswaremay be dried for immediateuseby
rinsing with redistilled acetone. Otherwise glasswaremay be oven dried or drip dried.
Glasswareshould be stored immediatelyafter drying to prevent any accumulationof dust
andstoredinvertedor with mouth of glasswarecoveredwith foil.

Bottles to be used for the collection of samples for organicanalysesshouldbe rinsed
successivelywith chromic acid cleaningsolution, tap water, distilled water, and, finally,
several times with a redistiUed solvent such as acetone, hexane, petroleum ether, or
chloroform, Caps arc washedwith dct_:rgcnt,rinsed with tap water, distilled water, and

"Available from Godax Laboratories, 6 Varick Street, New York, N.Y. 10013.
.-

(
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solvent. Liners are treated in the same way as the bottles and are storedin a sealed
I container.

4.7 DisposableGlassware

When the Hsk of washinga pipet for reusebecomestoo great,asin'the caseof usewith
toxic materials,or when the cost of washingglasswarebecomesprohibitive,disposable
vesselsmay be theanswer,providedthey meet the necessaryspecification.Varioustypesare
available,includingbacteriological,serological,and microdilutionpipets_Disposableglass-
ware generally is made of soft glass although plastic vessels and pipets are also available.

4.8 SpecializedGlassware

"The use of vessels and glassware fitted with standard-taper, ground-glass,and ball-and-socket
.joints has increased because of certain advantages such as less leakage and fewer freezeups.
Standard-taper, interchangeable ground joints save time and trouble in assembling apparatus.
"Theyare precision-ground with tested abrasives to insure an accurate fit and freedom from
leakage. Ball and socket joints increase flexibility of operation and eliminate the need for
exact alinements of apparatus. Symbols and their meaning as applied to standard joints,
stoppers, and stopcocks are shown below.

4.8.1 StandardTaper('_}

The symbol _" is used to designate interchangeable joints, stoppers, and stopcocks that
comply with the requirements of reference 5. Ali mating parts are finished to a 1:10 taper.

The size of a particular piece appears after the appropriate symbol. Primarily because of
greater variety of apparatus equipped with _ fittings, a number of different types of
identifications are used:

a. For joints-a two-part number as ] 24/40, with 24 being the approximate diameter
" in millimeters at the large end of the taper and 40 the axial length of taper, also in

millimeters

b. For stopcocks-_ single number, as _"2, with 2 mm being the approximate diameter
of the hole or holes through the plug

c. For bottles-a single number, as _"19, with 19 mm being the _lppropHatediameter at
top of neck. However, there are differences in dimensions between the bottle and
flask stoppers

d. For flasks and similar containers-a single number, as _ 19, with 19'mm being the
appropriate diameter of the opening at top of neck

4.8.2 SphericalJoints(]) '

The designation_ is for spherical(semibali)jointscomplyingwith reference5. The complete
designationof a sphericaljoint alsoconsistsof a two-part number, as 12/2, with 12 being
the approximatediameterof the ball and 2 the bore of the ball and the socket,alsoin
millimeters.

4-7
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4.11.3ProductStandard(_)

The symbol_ is usedfor stopcockswith Teflon plugs, themating sur/acesbeingfinishedto <
a 1"5 taper. As with _ stopcocks, a single number is used.Thus, _ 2 meansa Teflon
stopcockwith a holeof approximately 2-mm diameterin the plug.

4.9 FrittedWare

For certain laboratory operations the use of fritted ware for filtration, gasdispersion,
absorption,or extractionsmay he advantageous.

There are six different porositgcsof fritted wareavailable,dependingon its intendeduse.
Porosity is controlled in manufacture, and disks are individually tested and graded into these
classifications. The extra-coarse and coarse porosities are held toward the maximum pore
diameter as listed. The medium, fine, very fine, and ultratin¢ arc held toward the minimum
pore diameter as listed ia table 4-2.

Pore sizes are determined by thednethod specified in reference 6.

4.9.1 RecommendedProceduresforMaximumFilterLife , ,

a. New Filters. Washnew filters by suctionwith hot hydrocldoricacid, followed by a
water rinse.

b. Pressure Limits. The. maximum, safe, differential pressure on a disk is 15 lb/in 2.

o, Thermal Shock. Ffitted ware has less resistance to therm'al shock than nonporous

,glassware.Hence, excessive,rapid temperature changesand direct exposure to a ' _,
flame should b¢ avoided. Heating in a furnace to 500°C may be done safely,
provided the heating and cooling are gradual. Dry ware may be brought to constant
weight by heating at 105"C to 110*C.

Never subject a damp filter of ultrafine porosity to a sudden temperature change. Steam
produced in the interior may cause cracking.

Table 4-2
FRITTED-WAREPOROSITY

PoreSize
Porosity Designation Principal UsasGrade (_m)

Extra Coarse I EC 170-220 Coarse filtration; gas dispersion, wasliing, and
absorption

Coarse C 40-60 Coarse filtration; gas dispersion, washing, and
absorption

Medium .M 10-15 Filtration and extraction
Fine F 4-5.5 Filtration and extraction
Very Fine VF 2-2.5 General bacterial filtration
Uhratine UF 0.9-1.4 General bacterial f'dtration
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4.9.2 Cleaningof UsedFUten

In many cases, precipitates can be removed by rinsing with water, passedthrou£J_from the
underside, with the pressure not exceeding 15 Ib/in 2. The suggestionsthat follow will be
helpful in dealingwith material that will not be removed by such a reverse water-wash:

Material Removal Agent

Albumen ....................... Hot ammonia or hydrochloric acid
f

Aluminous and siliceous residues ..... Hydrofluoric acid (2 percent) followed by concen-
trated sulfuric acid; rinse immediately with
water until no trace of acid can be detected.

Copper or iron oxides ............. Hot hydrochloric acid plus potassium chlorate

Fatty materials .................. Carbon tetrachloride

Mercuric sulfide ........... , ...... Hot aqua regia

Organic matter .................. Hot, concentrated cleaning solution, or hot, con-
centrated sulfuric acid with a few drops of sodi-
ium nitrite

Silver chloride ................... Ammonium or sodium hyposulfite
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