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review of each such evaluation performed during the reporting period, this Report
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license application, as applicable, to reflect changes made in accordance with License
Condition 9.4.

Should you have any questions regarding the information provided, please do not hesitate
to contact me at (303) 389-4131.

Sincerely,
Michelle R. Rehmann
Environmental Manager

cc: Ron E. Berg, IUSA
T. Kenneth Miyoshi, IUSA
David C. Frydenlund, IUSA
Ron F. Hochstein, IUSA
R. William von Till, U.S. Nuclear Regulatory Commission
Tom Rice, Ute Mountain Ute Tribe
William J. Sinclair, UDEQ
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1.0 INTRODUCTION

U.S. Nuclear Regulatory Commission (“NRC”) Source Materials License No. SUA-1358 for the
White Mesa Uranium Mill (“Mill”) contains a number of performance-based license conditions.
License Condition 9.4 allows International Uranium (USA) Corporation (“TUSA”) to make changes
in the facility, process, or procedures as presented in the approved license application or to conduct
tests or experiments not presented in the application, under certain specified conditions. If, however,
the specified conditions are not met, the licensee is required to file an amendment application with
NRC. IUSA’s Safety and Environmental Review Panel (“SERP”) makes these determinations.

This Annual SERP Report for the period from July 1, 2001 to June 30, 2002 is provided pursuant to
License Condition 9.4 (D) of the Mill’s Source Materials License.

In addition to summarizing SERP evaluations, including the safety and environmental review of each
such evaluation performed during the reporting period, this report transmits change pages to the
Operations Plan and/or Reclamation Plan of the approved license application, as applicable, to reflect
changes made in accordance with License Condition 9.4.

During the reporting period, five separate SERP evaluations were conducted and completed. Each

SERP evaluation and review was conducted and documented in accordance with SERP procedures
set forth in White Mesa Mill Standard Operating Procedure PBL-1, Rev. No. R-2.
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2.0 DESCRIPTION AND SUMMARY OF THE SAFETY AND ENVIRONMENTAL
EVALUATION OF EACH CHANGE, TEST OR EXPERIMENT

The following subsections describe and summarize the SERP evaluation of each change, test or

experiment performed during the reporting period, pursuant to License Condition 9.4 of License No.

SUA-1358.

In accordance with License Condition 9.4 (C), SERP membership during the reporting period
consisted, at a minimum, of the following three individuals:

1. One member of the SERP had expertise in management and was responsible for
managerial and financial approval changes. During this reporting period, this
individual was the President or a Vice President;

2. One member had expertise in operations and/or construction and had responsibility
for implementing any operational changes. During this reporting period, this person
was either the President or the Mill Manager; and

3. For this reporting period, as in prior years, one member was the corporate manager of
environmental health and safety, with the responsibility of assuring changes conform
to radiation safety and environmental requirements.

Additional members served in selected SERPs, as appropriate, to address technical aspects such as
health physics, groundwater hydrology, surface-water hydrology, spec1ﬁc earth sciences, and other

technical disciplines or legal areas.

During the reporting period, depending upon requirements of the matter under consideration, the
SERP consisted of individuals from the following list:

. Ron E. Berg — Radiation Safety Officer, White Mesa Mill

o David C. Frydenlund — Vice President and General Counsel
o Ron F. Hochstein — President and Chief Executive Officer
. William N. Deal — Manager, White Mesa Mill

. T. Kenneth Miyoshi — Manager, White Mesa Mill

. Michelle R. Rehmann — Environmental Manager

. Jo Ann S. Tischler — Chemical Engineer, Consultant
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The Mill’s NRC approved SERP Standard Operating Procedure (“SOP”) dated June 10, 1997
identifies: (1) the membership of the SERP; (2) the general procedure to be followed in reviewing
potential changes, tests, and/or experiments against the provisions of the performance-based license
condition; and (3) the documentation required. The SERP followed the SOP as it performed each
SERP evaluation, to ensure that each result was consistent with the following three criteria:

1. The change, test or experiment did not conflict with any requirement specifically
stated in the Mill license, and did not impair IUSA’s ability to meet all applicable
NRC regulations (referred to hereinafter as Criterion 1).

2. There would be no degradation in the essential safety or environmental commitments
in the license application, or provided by the approved reclamation plan. (referred to
hereinafter as Criterion 2)

3. The change, test or experiment was consistent with the conclusions of actions
analyzed and selected in the Environmental Assessment (“EA”) dated February 1997
(referred to hereinafter as Criterion 3).

2.1 SERP 01/02-01 — June 27, 2001

SERP 01/02-01 was initiated with a SERP meeting on June 27, 2001 to review and make corrections
to the High Thorium Content (“HTC") SOP, in response to a request by the ALARA Committee.

The HTC SOP was originally drafted for acceptance of material containing high thorium content
relative to other alternate feed or mined ores, such as the W.R. Grace material. The ALARA
Committee subsequently determined, and advised the SERP, that the HTC SOP shall be retained in
its present draft form until and unless such time as it would be required for acceptance of the W.R.
Grace material or material with similar thorium activity to the W.R. Grace material. In reconvening
on July 11, the ALARA Committee considered the issue of applicability of the HTC SOP to receipt
and management of the Heritage Material. The ALARA Committee discussed a proposed alternative
SOP for the Heritage Material, which would contain changes relative to the HTC SOP that would be
specialized for the Heritage Material. Those changes suggested by the ALARA Committee are
detailed in Mill records in ALARA Committee Notes for the meetings of June 27 and July 11,2001.
In response, as noted below under Section 2.2, the SERP reviewed and approved a separate SOP
specific to the Heritage Material, which contained elements of the HTC SOP, but which was more
appropriate for management of the Heritage Material.

The Heritage Material had a low thorium content relative to the W.R. Grace material, and in fact was
found to have thorium content not greatly dissimilar from other alternate feed ores previously
received at the Mill. Nevertheless, implementation of a specific SOP for receipt and storage of the
Heritage Material was considered to be ALARA, and also provided a situation in which special
unloading, ore management, and monitoring systems were practiced, and were found to have been
performed in complete accordance with the SOP.
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2.1.1 Description of the Change, Test, or Experiment
No change to the draft SOP has occurred to date.

2.1.2  Summary of SERP Evaluation and Conclusions

The SERP did not perform an evaluation of the HTC SOP during the reported SERP year because it
had not been revised during the SERP year. As follow-up the ALARA Committee, at its meeting on
June 20-21, 2002 determined that this SERP would be closed, inasmuch as IUSA does not currently
anticipate the need for the HTC SOP. In the event that an HTC SOP were to become necessary,
IUSA would open a new SERP, with a current tracking number, to consider the SOP.

2.2  SERP 01/02-02 - July 11, 2001

As noted above under Section 2.1, The proposed Heritage Alternate Feed Management SOP
represented a special revision of the draft HTC SOP, which had been submitted to the NRC on
December 18, 2000. The HTC SOP was prepared primarily to address materials with high levels of
thorium such as are contained in the W.R. Grace Materials. While the Heritage Materials contain
levels of natural thorium that are elevated relative to levels of natural uranium, the absolute levels of
thorium in the Heritage Materials, based upon actual measurements upon receipt at the Mill, are
much lower than the levels in the W.R Grace Material. Therefore, the ALARA Committee and the
SERP concluded that the HTC SOP was not strictly applicable to the Heritage Materials, and that a
revised version of the HTC SOP, that is more appropriate for the Heritage Materials, should be
developed. As aresult, the Heritage SOP was developed specifically for the Heritage Material. The
HTC SOP, which had been reviewed by the NRC, was used as a basis for developing the Heritage
SOP. The ALARA Committee, which included SERP members, reviewed the Heritage SOP, and
forwarded it for final review and approval by the SERP.

2.2.1 Description of Change, Test, or Experiment

The IUSA SERP for the Mill met via teleconference on Tuesday, July 11,2001, in accordance with
SERP SOP and the SERP Guidance to consider SERP No. 01/02-02, regarding the following item:

A. SOP for Heritage Alternate Feed Management
According to the HTC SOP, “Potential alternate feed materials undergo pre-acceptance evaluation by
the IUSA ALARA Committee. Material(s) which the ALARA Committee determines require such
special procedures will be designated as ‘High Thorium-Content’ (or, “HTC”) materials.”
The IUSA ALARA Committee performed a pre-acceptance evaluation of the Heritage Material, and

determined that some of the approaches set forth in the HTC SOP were excessive for the Heritage
material for the following reasons:

1. Activity and thorium content of the Heritage Material is much lower than the W.R. Grace
Material, for which the HTC SOP was intended; and
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2. The volume of Heritage Material is a small fraction of the volume of the W.R. Grace
material, for which the HTC SOP was intended.

As a result, the ALARA Committee determined that the HTC SOP as drafted was not strictly
applicable to the Heritage Materials. However, it was concluded that, given the elevated levels of
natural thorium relative to natural uranium in the Heritage Materials, it would be appropriate to
implement a modified version of the HTC SOP for the Heritage Materials. The Heritage SOP applied
only to acceptance of alternate feed material from the Heritage Minerals Incorporated (HMI) site, as
authorized by License Condition 10.16 contained in License Amendment 18, dated December 29,
2000.

In reviewing the HTC SOP, the SERP had noted that the HTC SOP may be amended from time to
time, subject to approval by IUSA’s Safety and Environmental Review Panel (SERP), as appropriate
to incorporate information and results obtained from the evaluation of health physics surveys,
monitoring, and controls implemented pursuant to keeping radiological exposures to employees, the
public and the environment As Low As Reasonably Achievable (ALARA). Consistent with this
directive by the SERP, the ALARA Committee had determined that, rather than revising the HTC
SOP to provide ALARA measures relative to the Heritage Material, a separate SOP would be
developed specific to the Heritage Material.

2.2.2 Summary of SERP Evaluation and Conclusions

The SERP evaluations and conclusions regarding the Heritage SOP were as follows:

In evaluating the Heritage SOP relative to Criterion 1, the SERP noted that the HTC SOP was
approved by the NRC, and therefore the Heritage SOP, which was customized to be appropriate to
the Heritage Material, would also be acceptable. IUSA’s ability to accept these types of materials
(i.e., materials potentially containing thorium in greater levels than in most previously-accepted
alternate feed materials) had been approved by the NRC. However, the Heritage Material did not
really fit the definition of HTC as contemplated by the HTC SOP, due to lower thorium
concentration and lower volume of material when compared with the W.R. Grace material.
Therefore, use of the Heritage SOP for acceptance of the Heritage Material did not conflict with any
requirement specifically stated in the Mill license, and it would further enhance (rather than impair)
TUSA’s ability to meet all applicable NRC regulations, and Criterion 1 was satisfied.

Criterion 2 was met for the following reasons. First, the intent of the SOP was to ensure that IUSA’s
practices for managing the Heritage Material were ALARA. This is completely consistent with
IUSA’s ALARA program, which is part of the Mill license. Second, the Heritage SOP did not
produce any changes to the reclamation plan. Any effect of radon or thoron would be measured in
the Mill’s annual program for such monitoring, under the NESHAPs program. The cells currently
meet a flux of 20 pCi/m*/second, and receipt of the Heritage Materials was considered in the EA and
it was concluded that the material would have no impact on the ability to meet this level for
reclamation. In fact, the SOP included specific language regarding tailings disposal to ensure that
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there would be no impacts on the cover design. Third, all differences between the HTC SOP and the
Heritage SOP were carefully considered. It was concluded that the changes to the HTC SOP
reflected in the Heritage SOP appropriately dealt with the Heritage Materials and that there was no
degradation in the essential health and safety or environmental commitments in the license
application. As a result, the SERP determined that approval and implementation of the Heritage
SOP would ensure no degradation in the essential safety or environmental commitments in the
license application, or provided by the approved reclamation plan, and therefore Criterion 2 was met.

Criterion 3 requires that the action be consistent with the actions analyzed in the EA (i.e., that the
licensee is not operating in an “unanalyzed condition™). The EA concluded that the Company’s
ALARA program is in accordance with Reg. Guide 8.31, which describes methods to ensure that
Mill operations are ALARA. The HTC SOP was reviewed by the ALARA Committee, which
" recommended that it be used as a basis for development of the Heritage SOP. The specific changes
made to develop the Heritage SOP were reviewed by the SERP to ensure that SERP criteria were
met. Measures for accepting and managing the Heritage Material that are contained in the Heritage
SOP, which were discussed and approved by the SERP, were adequate to ensure that acceptance and
management of Heritage Material would be consistent with the EA and would further conditions
ALARA. As aresult, Criterion 3 was also satisfied.

The SERP therefore concluded that:

o In accordance with the SERP SOP and Guidance, SOP PBL-6 was approved for
usage at the Mill.

. Approved distribution copies of the SOP were to be managed under the Mill
document control distribution system.

. Future modifications of SOP PBL-6 would be brought to the SERP for approval.

. This SOP should be reviewed by the ALARA Committee, prior to processing
Heritage Material, based upon data gathered during Heritage Material receipt. Upon
completion of use of this SOP, this SOP may be retired so that annual review would
not be required.

. This SOP applies only to the Heritage Material, unless the ALARA Committee
approves its usage for another alternate feed material.
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2.3 SERP 01/02-03 - September 14, 2001 and October 29, 2001

2.3.1 Description of Change, Test, or Experiment

The TUSA SERP met via teleconference on Monday, October 29 to consider SERP No. 01/02-03,
regarding the following six Environmental Monitoring (EM) SOPs:

PBL-EP-1, Air Monitoring — Particulate Radionuclides

PBL-EP-2, Stack Emission Monitoring Procedures

PBL-EP-3, Surface Water Monitoring Plan

PBL-EP-10, Surface Soil Monitoring

PBL-EP-11, Vegetation Monitoring

PBL-EP-12, Specific Conductivity, pH Meter, and Temperature Field Instrument
Calibration

mmouowy

The ALARA Audit of 2000 had identified a need to update certain portions of the environmental
protection SOPs, which were contained in the License Application. In response, the ALARA
Committee placed revision of Appendix E, Environmental Monitoring SOPs as a priority item in the
ALARA tracking list early in 2001.

2.3.2  Summary of SERP Evaluation and Conclusions

Following the 3™ Quarter 2001 ALARA Committee meeting of August 23, a second detailed -
technical review of these SOPs was performed. The EM SOPs that were the subject of SERP 01/02-
03 were revised on the basis of review comments received prior to August 23, and refined further
following the August 23 detailed technical review. The SERP discussed the interim revisions on
September 14, 2001. In addition, if reviewers determined that additional documentation was
required, Technical Memoranda (“TMs”) and/or peer reviews were prepared as added documentation
that certain proposed technical revisions are no less protective than approaches previously contained
in the LA version of these SOPs. In addition, the Corporate Manager of Environmental Health and
Safety (the “CMEHS”) compared the proposed revised SOPs with similar sections contained in the
License Application to ensure that key elements were maintained in the revision. The CMEHS noted
that these revisions to these SOPs, which are part of the Environmental Protection Manual (“EPM”),
contained updates for new instruments and approaches being used in environmental monitoring, and
that these updates would also address concerns identified in previous ALARA Audits.

The revisions considered by the SERP, and described by the CMEHS, were:
o Based on (1) the previous SOPs contained in the License Application copied from the
NRC Public Document Room (1991 revision) and (2) draft copies of Groundwater

and Surface Water quality assurance manuals (1994 revision); and

o Updated to reflect new instruments and procedures used at the Mill.
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Following the discussion of specific comments (notes detailing all comments and edits are contained
in the full SERP Report 01/02-03 and backup documentation retained at the Mill), and in accordance
with the SERP SOP and SERP Guidance, the SERP reviewed the revised SOPs, as summarized

below.

With respect to Criterion 1, the SERP noted that these SOPs were consistent with the license, in that
the license requires that the Mill have SOPs to support and implement operations defined by the
license and supporting documents.

In particular, the SERP noted that the Mill’s NRC License Condition 9.6 requires that:

Standard operating procedures shall be established and followed for all operational
process activities involving radioactive materials that are handled, processed, or
stored. SOPs for operational activities shall enumerate pertinent radiation safety
practices to be followed. Additionally, written procedures shall be established for
non-operational activities to include in-plant and environmental monitoring, bioassay
analyses, and instrument calibrations. An up-to-date copy of each written procedure
shall be kept in the mill area to which it applies.

All written procedures for both operational and non-operational activities shall be
reviewed and approved in writing by the radiation safety officer (RSO) before
implementation and whenever a change in procedure is proposed to ensure that
proper radiation protection principles are being applied. In addition, the RSO shall
perform a documented review or all existing operating procedures at least annually.

License Condition 12 contains specific requirements with respect to stack sampling, surface water
sampling, use of lower limits of detection, and inspections and calibration of the critical orifice
assembly. The SERP found that SOPs subject to this SERP would ensure that all of these activities
were performed in accordance with License Condition 12.

In addition, the February 1997 EA authorizes the licensee to “make changes in the procedures
presented in the application” so long as those changes meet the three criteria detailed in the EA and
in License Condition 9.4(B). The SERP noted that these changes were also necessary to ensure that
SOPs are established and followed for all non-operational activities, in this case environmental
monitoring protection activities; and that they were up-to-date. In performing this update, the SOPs
for environmental monitoring had also been reviewed and approved by the RSO and the CMEHS to
ensure that proper environmental monitoring principles were being applied. The SOPs will receive
an annual review by the RSO.

For these reasons, the SERP determined that the improvements and updates in these SOPs would
enhance (rather than degrade) IUSA’s ability to comply with its license and NRC regulations. In
addition, these updates and improvements of these SOPs were responsive to ALARA audit
recommendations. Therefore, rather than impairing IUSA’s ability to meet all applicable
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regulations, that ability was enhanced by these SOPs. Criterion 1 was therefore considered to be
satisfied.

Criterion 2 was met for the following reasons. The SOP revisions were in conformance with
ALARA audit recommendations, and also incorporated other updates or enhancements to ensure that
the SOPs, while being technically adequate, reflected current equipment, instruments, and practices.
All reviews necessary to ensure that any change, if made, would be equally as protective as a
previous approach, were included in the SERP review package. These reviews gave the SERP
reasonable assurance that these revisions did not create any degradation in the essential safety or
environmental commitments in the license application, or provided by the approved reclamation
plan.

Finally, the SERP evaluated the revisions relative to Criterion 3, noting that these revisions were
consistent with the conclusions of actions analyzed in the EA because they included improvements
to existing SOPs, and among them were revisions that were recommended by the ALARA audit.
These SOPs were expected to produce no environmental impacts beyond those assessed in the EA
dated February 1997, and were therefore consistent with the conclusions regarding actions analyzed
in the EA. For example, as part of the SERP reviews of these SOPs, it was confirmed that the Stack
Monitoring SOP was updated to reflect the current emission control equipment. The 1997 EA
specifies requirements for stack effluent sampling in Section 4.6.1(b.). The Stack Monitoring SOP
reviewed under this SERP met the sampling frequencies and analytical requirements, and was
otherwise consistent with, the requirements stated in the 1997 EA.

The SERP conclusions regarding the Environmental Monitoring SOPs were as follows:
. In accordance with the SERP SOP and Guidance, following incorporation of the
minor modifications discussed in this SERP and attached to SERP Report 01/02-03,
Environmental Protection SOPs, SOP Numbers PBL-EP-1, EP-2, EP-3, EP-10, EP-
11, and EP-12, Rev. No. IUSA-1, were approved for usage at the Mill.

o Copies of these Environment Protection SOPs, together with the forms to be used in

performing the SOPs, were to be provided for the Mill document control distribution
system.

. Future modifications of any Environmental Protection SOP would be brought to the
SERP for approval.

o The ALARA Committee, meeting quarterly to consider any issues relating to SOPs,

would discuss these SOPs with the Mill Radiation Staff once per year to ensure that
they remain current and up to date; in addition, performance of these SOPs would be
one of the subjects of the annual ALARA audit.
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2.4  SERP 01/02-04 — May 9, 2002

2.4.1 Description of Change, Test, or Experiment

The SERP met via teleconference on Thursday, May 9, in accordance with SERP procedures in and
the SERP Guidance, to consider SERP No. 01/02-04, regarding the following:

A. RPP-1, Book 14 — Respiratory Protection Program

The ALARA Committee and the RSO identified a need to update certain portions of the Radiation
Protection Program (“RPP”), which was previously contained in the 1991 Mill License Application.
In response, the AC placed revision of RPP as a priority item in the ALARA tracking list on
February 1, 2001. During the first quarter 2002 AC meeting, the ALARA Committee directed that
the RPP updates were to be completed prior to the Mill run, which was anticipated to commence by
early summer of 2002.

2.4.2 Summary of SERP Evaluation and Conclusions

The progression of revisions and reviews is detailed in SERP Report 01/02-04, and backup
documentation which is retained on file at the Mill.

The CMEHS and the RSO noted that, throughout the revision and review process, every effort was
made to ensure that any proposed revisions resulted in a Respiratory Protection Program (“RPP”)
that is no less protective than the RPP previously contained in the 1991 License Application. These
revisions to the RPP contained updates for new canisters and had been reviewed to ensure that the
Program was consistent with 10 CFR Part 20 and NRC Regulatory Guidance. This RPP:

° Was based on the previous RPP contained in the License Application copied from the
NRC Public Document Room (1991 revision); and

. Was updated to reflect updated equipment and procedures used at the Mill, as well as
being reformatted to address each procedure

The entire AC had previously considered the proposed revisions, and the SERP then reviewed and
discussed comments on specific pages and sections of the final draft revised RPP. Notes from each
review and SERP discussion are attached to SERP Report 01/02-04.

With respect to Criterion 1, the SERP determined that this RPP revision was consistent with the
license. The license requires that the Mill have SOPs to support and implement operations defined
by the license and supporting documents.

S:AMRRASERP\AnnualReports\finalannualserprpt2001-02062602.doc



2001 ANNUAL SERP REPORT
License No. SUA-1358 Page 11 of 18

In addition, the Mill’s NRC License Condition 9.6 requires that:

Standard operating procedures shall be established and followed for all operational
process activities involving radioactive materials that are handled, processed, or
stored. SOPs for operational activities shall enumerate pertinent radiation safety
practices to be followed. Additionally, written procedures shall be established for
non-operational activities to include in-plant and environmental monitoring, bioassay
analyses, and instrument calibrations. An up-to-date copy of each written procedure
shall be kept in the mill area to which it applies.

All written procedures for both operational and non-operational activities shall be
reviewed and approved in writing by the radiation safety officer (RSO) before
implementation and whenever a change in procedure is proposed to ensure that
proper radiation protection principles are being applied. In addition, the RSO shall
perform a documented review or all existing operating procedures at least annually.

The February 1997 EA authorizes the licensee to “make changes in the procedures presented in the
application” so long as those changes meet the three criteria detailed in the EA and in License
Condition 9.4(B). The SERP noted that these changes were also necessary to ensure that SOPs were
established and followed for all non-operational activities, in this case RPP activities; and that they
were up-to-date. In performing this update, the RPP had been carefully reviewed and approved by
the RSO and the CMEHS to ensure that proper respiratory protection principles were being applied.
The RSO also performs annual reviews.

In view of the foregoing, the SERP found that the improvements and updates in the procedures and
technologies contained in this RPP, and the addition of a policy statement, would enhance (rather
than degrade) [USA’s ability to comply with its license and with NRC regulations, and therefore met
Criterion 1.

In evaluating the RPP relative to Criterion 2, the SERP found that the RPP revisions were in
conformance with ALARA Committee and RSO recommendations, and went further by
incorporating other updates or enhancements to ensure that the procedures contained in the RPP,
while being technically adequate, also reflected current equipment, instruments, and practices. Also,
all reviews necessary to ensure that any change, if made, would be equally as protective as a
previous approach, were performed. These reviews give the SERP reasonable assurance that these
revisions did not create any degradation in the essential safety or environmental commitments in the
license application, or provided by the approved reclamation plan, and that the revised RPP was
consistent with the version of the RPP, which was presented in the 1991 License Application.

In considering the RPP’s ability to satisfy Criterion 3, the SERP observed that the EA of February
1997 states, in Section 4.7, In-Plant Safety, that:

NRC, through 10 CFR Part 20 and license conditions, requires a radiological safety
program that contains the basic elements needed to assure that exposures are kept
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low, or, in any event, as low as is reasonably achievable (ALARA). Therefore, anin-
plant radiation safety program including the following is required:

. Qualified management of the radiation safety program and
appropriate training of personnel;

° Written radiation procedures;

. Airborne and surface contamination sampling and monitoring;
. Internal and external radiation monitoring programs;

. An approved respiratory protection program; and

. - Annual ALARA audits and frequent in-house inspections.

NRC considers the program of in-plant safety, as required by Federal regulations,
and the radiation safety program as defined by 10 CFR Part 20 to be sufficient to
protect the worker during normal operations. The NRC evaluation of the licensee’s
radiation safety program is discussed more fully in the SER.

The SERP noted that, in addition to the above EA reference, the Safety Evaluation Report (SER)
transmitted with the 1997 EA lists under Section 4.5.3, Respiratory Protection Program, the
elements required in an RPP for the facility; RSO responsibilities; and training requirements. The
SERP found that the revised RPP continued to contain all of the items described in the SER.
However, while the revised RPP specified that the Mill Manager was responsible for ensuring that an
RPP is established and maintained, the SER indicated that the individual responsible for this action
was the Maintenance Superintendent. The President indicated that the Maintenance Superintendent
position does not exist in IUSA’s organization, and that the Mill Manager position was in fact a more
responsible position.

The SERP found that these revisions would produce no environmental impacts beyond those
assessed in the EA dated February 1997, and were expected to continue to ensure in-plant worker
safety. It could therefore be concluded that the RPP was consistent with the conclusions of actions
analyzed in the EA dated February 1997, and that Criterion 3 was satisfied.
The SERP conclusions and recommendations regarding the RPP were as follows:

o The RPP and associated attachments were approved for usage at the Mill.

. Attachments to the SERP report would include Reg. Guide 8.15.

o Copies of the RPP, together with previous markups showing the changes considered
during the revision process, were attached to SERP Report 01/02-04 for purposes of
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recording the actions of the SERP. An approved distribution copy of the RPP would
be provided under separate cover for the Mill document control distribution system.

o Future modifications of the RPP would be brought to the SERP for approval.

. The AC, meeting quarterly to consider any issues relating to the RPP, would discuss
the RPP with the Mill Radiation Staff once per year to ensure that it remains current
and up to date; in addition, performance of the procedures in the RPP will be one of
the subjects of the annual ALARA audit.

. Other SOPs would be reviewed for consistency with the RPP. This action would be
added to the ALARA tracking list.

. Prior to operation of the vanadium packaging area, the use of full vs. half-face
respirators would have to be reviewed to ensure protection against fumes and
protection of eyes as well as respiratory protection.

2.5  SERP 01/02-05 — June 6, 2002

2.5.1 Description of Change, Test, or Experiment

The SERP met via teleconference on Thursday, June 6, 2002, to consider the following issue:

A. Revision of Table 1 in the July 19, 2000 revision of the Sampling and
Analysis Plan (“SAP”) for confirmatory sampling of Ashland 1 material to
address three analytes detected in IT Corporation (“IT”) confirmatory
sampling that were not previously included in Table 1 of the July 19, 2000
revision of the SAP (“Table 17).

752 Summary of SERP Evaluation and Conclusions

The SERP evaluation of this issue in light of Criterion 1 found that modifying the SAP was
consistent with the license. The license requires that IUSA review analytical results to determine
that no RCRA listed hazardous waste is included in material to be processed. Addition of these
analytes to the SAP Table was in conformance with the license requirement that the Mill not accept
RCRA listed hazardous waste, and addition of these analytse would not impair JTUSA’s ability to
meet all applicable regulations. As a result, Criterion 1 was satisfied.

With respect to Criterion 2, the SERP determined that revision to the SAP Table 1 would be in
conformance with the License Application commitment that IUSA would have a Sampling and
Analysis Plan and program in place for shipments received from Ashland 1. The objective of that
commitment in the License Application was to ensure that IUSA would only process materials that
conform to environmental commitments made in the license amendment application. Therefore,
addition of these compounds to the SAP Table 1 would not create any degradation of the essential
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safety or environmental commitments in the license application, or provided by the approved
reclamation plan. The SERP also evaluated safety in terms of unloading requirements and handling
properties of the material based on a review by an independent chemical expert, and was advised
that:

. The materials could not generate a vapor concentration sufficient to require
respiratory protective equipment for vapors;

. Current worker personal protective equipment was sufficient for protection from skin
exposure;

) The materials would be safely compatible with all chemicals which they will contact
in the Mill; and

. The materials would not affect the tailings impoundments or the Reclamation Plan
for the Mill.

Based on these considerations, Criterion 2 was considered to be met.

During the SERP evaluation with respect to Criterion 3, the SERP noted that the primary
environmental impacts evaluated in the EA of February, 1997 were based on the tailings containing
large volumes of organics, such as kerosene and alcohol; large volumes of acid solutions; and
smaller volumes of process chemicals. The EA assumed that the Mill was designed to manage such
chemicals in significantly greater quantities than these trace levels being added to the SAP, which
may not even actually arrive at the Mill due to volatilization. Therefore, the theoretical presence of
these compounds would have no environmental impact, and Criterion 3 would be satisfied.

The SERP conclusions and recommendations regarding revision of the SAP Table 1 were as follows:

. Three additional compounds reported in IT sampling, chloromethane, carbon
tetrachloride, and 1,4 dichlorobenzene, were not RCRA listed hazardous wastes.

° The chemical engineering consultant advised IUSA that the presence of these
compounds presented no additional environmental, health or safety impacts or
additional handling requirements at the levels at which they were reported.

. Acceptance of materials containing these compounds, as well as those already
identified in the July 19, 2000 SAP, was in conformance with the environmental
commitments in License Amendment 10, in compliance with all NRC requirements
applicable to the Mill, and consistent with the conclusions of the EA dated February,
1997; in other words, the three SERP Criteria were met.
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. Table 1 of the SAP would be revised to include these compounds, as identified in
the J. A. Tischler memorandum of May 24, 2002.

° A copy of SAP, as revised in accordance with this conclusion, would be attached
to SERP Report 01/02-05.
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3.0 SUMMARY AND CONCLUSIONS

During the reporting period, five separate SERP evaluations were conducted and completed in
accordance with SERP procedures in White Mesa Mill SOP PBL-1, Rev. No. R-2, and the SERP
Guidance. SERP evaluations detailed above ensured that each approved action met the criteria
stated in License Condition 9.4 (B). Records of each SERP evaluation and action are documented in
individual SERP Reports retained at the Mill for review and inspection, in accordance with
requirements in the Mill license.
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AIR MONITORING - PARTICULATE RADIONUCLIDES

PARTI AIR MONITORING PLAN
1.0 PARTICULATE RADIONUCLIDE AIR MONITORING

Air samples for monitoring particulate radionuclides are taken at the following four
locations: (See Attachment A)

BHV-1 Northeast of the Mill at the meteorological station.

BHV-2 Approximately 2.5 miles north of the Mill.

BHV-4 Approximately 400 yards south of Cell no. 4.

BHV-5 Approximately 100 yards south of the intersection of State Highway 191

and the Mill access road. -

Air samples are collected on a weekly basis. A composite of 13 weekly samples from
each of the above locations is prepared to form a quarterly sample for each location.

2.0 QUALITY ASSURANCE

Quality assurance of the samples is met by collecting samples in accordance with the
conditions and guidelines set forth in this SOP. (Section 6.0).

Quality assurance of the analytical results is based on the contract laboratory’s quality
controls such as blanks, duplicates, and standard percent recovery. The laboratory will
also follow U.S. EPA Guide SW-846 and U.S. NRC Regulatory Guides 4.14 and 4.15
when analyzing the air filter samples. The laboratory is committed to meet the LLD
values for radionuclides listed in these guidance documents, and will perform re-runs on
all samples not meeting these limits.

3.0 ANALYTICAL REQUIREMENTS

Each quarterly sample will be analyzed for U-nat, Ra-226, Th-230 and Pb-210. Results
will be expressed in picocuries per milliliter (pCi/mL).

PARTII STANDARD OPERATING PROCEDURES
1.0  EQUIPMENT

The equipment used in monitoring levels of particulate radionuclides consists of high
volume air samplers equipped with mass flow controllers and vacuum switch controlled
timers. The samplers are capable of collecting air through the sample filter at a
volumetric flow rate of approximately 40 standard cubic feet per minute (scfm). The
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mass flow controller varies the actual air flow rate as dictated by changing temperature,
filter loading, and barometric pressure to maintain a constant standard air flow rate. The
actual rate is read directly from the analog gauge located on the front panel. The timer is
turned off when no vacuum exists in the system, i.e., when the motor/blower assembly is
disconnected or otherwise malfunctions.

Particulates are trapped on an 8 x 10-inch glass microfiber filter such as one of the
following, or equivalent:

1. Whatman EPM 1000
2. Whatman EPM 2000
3. Schliecher & Schuell #1 HV.

2.0 MONITORING METHODOLOGY

The air samplers are mounted on towers approximately 2 meters above ground plane.
The samplers run continuously except for calibration, mechanical or electrical failure, and
maintenance down time. Target flow rate will be 32 scfm.

Air filters are replaced weekly due to particulate loadings. Maximum filter use duration
will be weekly unless weather conditions prohibit safe access to one or more of the air
monitoring station locations.

Each filter is stamped by the manufacturer with a unique number. The blank filters are
weighed to the nearest 0.0001 gram using a Sartorius Model 2432 analytical balance or
equivalent. The filters are kept in manila folders for support during transportation. The
weights are then recorded on the filter folders along with the location, filter number, start
date, and start time. When the filters are collected in the field, the stop date and time are
entered on the folder. On return from the field, the filters are again weighed and the gross
weights are recorded on the folders. Filters and folders are kept in resealable plastic bags.

Samples are collected continuously for approximately one week. The “loaded” filters are
removed from the shut down samplers, folded, and placed in the folders in the plastic
bags. If any part of the filter remains on the seal gasket, it is removed and added to the
folder. The new filters are removed from their folders and placed on the vacuum head
with the filter holder frame tightened enough to seal, but not tight enough to rupture the
filters. The samplers are then turned on.

Each station’s filters are composited on a quarterly basis (13 weeks) by the environmental

staff. The samples are forwarded, along with an analytical sheet and (COC) form, to the
(Attachment B) to the contract laboratory in sealed plastic bags.
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3.0 CALIBRATION
3.1 Orrifice Plate

Calibration shall be performed every two years by the EPA or by an EPA-approved
method. The procedure for calibration is attached (Attachment B). Calibration
equipment consists of:

1. Model GMW-6000 Primary Calibration System Roots Meter
2. Model GMW-25 Calibration Orifice Assembly

Calibration records are kept in the environmental files.
3.2  Sampler

Sampler airflow rates are checked weekly by visual observation of the analog meter,
graduated in standard cubic feet per minute.

Calibration and preventive maintenance of the equipment occurs during the first Monday
of each month. The preventative maintenance program calls for replacement of the motor
carbon brushes. If a non-scheduled motor replacement is necessary, the sampler is re-
calibrated.

An orifice plate assembly and U-tube manometer are used for monthly calibrations.

The sampler flow rate is regulated to a standard air volume that is recorded on the field
calibration sheet using 20°C. (298 K) and 29.2 inches (760 mm) of mercury as standard
conditions. A monthly calibration worksheet (Attachment C) is completed for each air
sampling station and retained in the files.

The monthly calibration task involves the following:

1. Before visiting each monitoring location, the air temperature and barometric
pressure are recorded.

2. Brushes are replaced at each BHV site monthly.

3. The motors are replaced as required. The replacement motors are usually
prepared at the Mill office.

4. The new filter is placed on the vacuum head, and the orifice plate is secured on
top of the filter.

5. The orifice plate is connected to the U-tube manometer and the initial inches H,O
is recorded.

6. The control screw is adjusted as necessary to advance or slow the vacuum motor

to reach the desired flow rate. The final flow rate must be at least 32 scfm on the
analog meter and reach 75% on-stream time for the quarter to meet the required
LLD for the radionuclide parameters.

7. The U-tube manometer level, in inches, is then recorded and a flow rate
calculated.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\1.1 AirMon\Appendix E-Section 1.1 PBL-Ep-i Air Monitoring.doc



White Mesa Mill — Standard Operating Procedures Date: 11/01 Revision: ITUSA-1
Book #11, Environmental Protection Manual, SOP PBL-EP-1 Page 4 of 6

40 CALCULATIONS

Using inches of water from the U-tube, refer to the following subsections to perform the
calculation of flow rate. Section 4.1 provides the equation used to compute the flow rate
at field conditions, and the “actual” flow rate, in cubic meters per minute. Actual flow
rate must be corrected to standard flow rate using the flow rate equation in Section 4.2.

The standard flow rate is then converted to standard cubic feet with the conversion
equation in Section 4.3.

4.1 Orifice Equation

Using the inches of water determined from the U-tube, the following equation is used to
calculated the flowrate at field conditions using:

Qa = a x (inches of water) b
Where
Qa = Flow rate at field conditions, in cubic meters per minute (m3 / min).
a = orifice constant
b = orifice constant.

The constants a and b in the above equation are provided by the calibration laboratory for
each specific calibrated orifice (Attachment D). Each orifice will have unique
performance properties which relate to design and those measured performance properties
are incorporated into the flow equation as specific constants. *[The flow equation
demonstrates the relationship between measured vacuum pressure in inches of water to
actual flow rate utilizing this device].

4.2 Standard Conditions Flow Rate Equation

The flow rate at standard conditions is calculated by adjusting the field condition flow
rate, calculated above, by the following equation:

Qs=Qax  [PaxTs]

[Ps x Ta]
where
Ts = Absolute temperature at orifice calibration (298 K)
Ta = Absolute temperature at air sampler calibration (273°C + measured °C)
Ps = Atmospheric pressure at orifice calibration (760 mm Hg)
Pa = Atmospheric pressure at air sampler calibration (measured mm Hg)
Qs = Flow rate at standard conditions in cubic meters per minute (m3 / min).
Qa = Flow rate at field conditions in cubic meters per minute(m3 / min).
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4.3 Correction Equation

To convert the standard flowrate, Qs, from cubic meters per minute to
standard cubic feet per minute, use the following equation:

Q Standard Cubic Feet per Minute = 35.341x Qs

5.0 RECORD KEEPING

The records are kept on the filter folders, which are retained in the environmental files in
the environmental office, and are also into the computer files, after the data have been
reviewed. The following information will be entered in computer files (see Attachment
E):

+ Filter number

e Start date
« Start time
. End date
e Stop time
o Total time

o Total liters

« Loading in mg/cubic meter

o Percent on-stream

« Weekly average flow rate in cubic feet per minute

6.0 QUALITY ASSURANCE
6.1 Installation and Removal of Filters
Field methods to assure quality of air sample collection include the following:

Inspection of all new filters for aberrations and discarding damaged ones.
Maintaining seals on equipment connections.

Careful installation and removal of filters, retaining all abraded filter media.
Proper sequential handling of all filters.

Filters are inspected for fingerprint contamination by visual observation.

Nk =

6.2 Sample Duration
Maintenance of sample duration is assured by:

1. Installation of a vacuum-actuated timer which operates the timer only when
the motor is running and pulling the minimum allowable vacuum.
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2. Weekly monitoring of motor brush and alternator bearing wear and proper
change-out at appropriate intervals (monthly).

6.3  Sample Flow Rate

Quality assurance of sample flow rate is accomplished by weekly visual checks of the
analog read-out. Monthly checks of flow controller operation and documentation thereof
also provide quality assurance. Samplers are checked for calibration at motor rotation
intervals (monthly).

6.4 Calculations

Calculations are checked on a random basis for inconsistencies, and such checks are
documented.

Upon retrieval of the data analytical sheet from the contract laboratory, the date of receipt
is noted, along with the date of transcribing to the sample station log sheet and the
transcriber’s initials. The transcription of data is reviewed by another person in the
Environmental Department to minimize transposition of numerical values. Calculation
and data storage is by computer program.

6.5  Sampler Performance

A record of sampler operation time versus total possible duration time is maintained as a
flag against excessive equipment downtime. Sampler performance is reviewed monthly.

6.6  Quality Control Methodology
Blanks are weighed each week and submitted alongside the actual filters. The filters and

blanks are recorded on an analytical sheet which is sent to the vendor, and this sheet is
returned with the results.
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Oct-28-01  12:10pm

From=1UC BLANDING

=aak CORPORATION

! INTERNATIONAL
URANIUM (USA)

-

801 678 2224 T-532  P.011/012

CHAIN OF CUSTODY

Samples Shipped to:

F~650

Sheet of Chain of Custody/Sampling Analysis Request
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Book #11: Environmental Protection Manual, SOP PBL-EP-2, Section 1.4, Appendix E Page 1 of 6

1.0

2.0

2.1

STACK EMISSION MONITORING PROCEDURES

WHITE MESA GAS STACK EMISSIONS

INTRODUCTION

White Mesa uses scientifically approved reference methods to determine gas stack
emissions release concentration for radionuclide particulates. These methods
conform to principles that apply to obtaining valid samples of airborne radioactive
materials, using prescribed acceptable methods and materials for gas and
particulate sampling. See American Standard Guide to Sampling Airborne
Radioactive Materials in Nuclear Facilities ANSI N13.1-1969. These sampling
methods are also consistent with guidance contained in the U.S. Nuclear
Regulatory Commission’s Regulatory Guide 4.14, “Radiological Effluent and
Environmental Monitoring at Uranium Mills.” v

SAMPLING METHODOLOGIES

The sampling methods for airborne radionuclide particulates, from the yellowcake
dryer and other mill effluent control stacks, are identical to methods published in
the EPA’s manual, Gas Stream Sampling Reference Methods for New Source
Performance Standards; they are found in the EPA Manual in Appendix No. 5,
“Determination of Particulate Emissions from Stationary Sources” and Appendix
No. 17, “Determination of Particulate Emissions from Stationary Sources (In-
Stack Filtration Method)”. These appendices are attached to this SOP. Sampling
is performed as per the methods, to ensure that the sampling and results are: (1)
isokinetic; (2) representative; and (3) adequate for determination of the release
rates and concentrations of U-Nat, Th-230, Ra-226 and Pb-210.

Sampling Equipment

Sampling equipment used to collect airborne radionuclide particulates from point
source emission stacks at the Mill consists of equipment manufactured by
Research Appliance Company (RAC), (or other equivalent apparatuses), as
follows:

1. RAC Model 201009 Model 2414 stack sampler.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\l1.4StackEmMon\Appendix E-Section 1.4 PBL-EP-2
Stack Emission.doc
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2.2

2.  Two each, RAC Model 201044 modular sample cases. One heater box and
one glassware box.

4.  One each, RAC Model 201019 umbilical cord.
Three each, RAC Model 201013 — 100mm diameter filter holders.

5. One each, RAC Model 201005 standard pilot tube, three feet length,
stainless steel/S-type probe.

6. Barometer.

7.  Psychrometer.

8 Satorius Model 2432 balance or equivalent.

9. Triple beam balance.

Equipment instruction and operating manual(s) provided by the manufacturer(s)
are retained at the Mill and used for specific guidance and reference.

Sample Collection

Gas stack samples are collected from emission control systems used in Uranium
Recovery Operations at the Mill. These samples are collected from process stacks
when the emission control systems are operating. They are sampled for
radionuclide particulate concentrations at a frequency in accordance with Table
5-1. Sample collection methods are described in detail in EPA Method #5 and
EPA Method #17, Determination of Particulate Matter Emissions From Stationary
Sources. It is necessary to read and understand all procedures described in the
methods and in the equipment manual. The operation of the equipment requires
“hands-on” instruction from the Radiation Departmental Staff from individuals
who are experienced in using sample collection equipment and applying sample
collection methods. The following steps are described for stack sample
collection.

1. Check equipment listed in Section 2.1 of this SOP. Consult the
manufacturers equipment operations manual for details.

2. Assemble equipment as described in the operations manual for sample
collection Method EPA #17.

3. Follow the calibration procedure listed in the manual. If the
calibration measurements are not obtained, consult the trouble
shooting section of the manual for corrective instruction. Once the
collection apparatus is calibrated, proceed to the next step.

4. Weigh a new glass fiber filter, record the weight, and place in the

filter holder assembly.

Check the sample collection system for leaks.

6. Cap ends of sample probes to prevent contamination and transport
sample unit to the sample location.

W

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\1.4StackEmMon\Appendix E-Section 1.4 PBL-EP-2
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7.

8.

9.

10.

11.

Uncap sample end and insert 3/8-diameter sample probe into the stack
in the midsection of the exhaust stream.

Turn sample apparatus on and observe unit operation to insure a
sample is being collected and the apparatus is functioning properly.
Collect the stack sample for at least one hour during periods of routine
process operation. Note the collection time.

Record the information described in the manufacture’s operations
manual. This information is also described in the EPA Methods for
point source particulate emissions.

After sample collection is complete, turn off unit. Obtain sample
filter from filter housing and place in a new plastic petri dish. Send to
outside laboratory for radionuclide analysis in accordance with Table
5.1.

2.3  Sample Handling and Shipping

1.

During preparation and assembly on the sampling train, keep all
openings where contamination can occur covered until just prior to
assembly or until sampling is about to begin.

Using a tweezer or clean disposable surgical gloves, place a labeled
(identified) and weighed filter in the filter holder. Be sure that the
filter is properly centered and the gasket properly placed so as to
prevent the sample gas stream from circumventing the filter. Check
the filter for tears after assembly is completed.

Before moving the sampling train to the cleanup site, remove the
probe from the sample train, wipe off the silicone grease, and cap the
open outlet of the probe. Be careful not to lose any condensate that
might be present. Wipe off the silicone grease from the filter inlet
where the probe was fastened, and cap it. Remove the umbilical cord
from the last impinger, and cap the impinger. If a flexible line is used
between the first impinger or condenser and the filter holder,
disconnect the line at the filter holder, and let any condensed water or
liquid drain into the impingers or condenser. After wiping off the
silicone grease, cap off the filter holder outlet and impinger inlet.
Either ground-glass stoppers, plastic caps, or serum caps may be used
to close these openings.

Transfer the probe and filter-impinger assembly to the cleanup area.
This area should be clean and protected from the wind so that the
chances of contaminating or losing the sample will be minimized.
Save a portion of the acetone used for cleanup as a blank. Take 200
ml of this acetone directly from the wash bottle being used, and place
it in a glass sample container labeled “acetone blank.”

Carefully remove the filter from the filter holder, and place it in its
identified petri dish container. Use a pair of tweezers and/or clean

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\1.4StackEmMon\Appendix E-Section 1.4 PBL-EP-2
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3.0

4.0

4.1

4.2

disposable surgical gloves to handle the filter. If it is necessary to fold
the filter, do so such that the PM cake is inside the fold. Using a dry
Nylon bristle brush and/or a sharp-edged blade, carefully transfer to
the petri dish and PM and/or filter fibers that adhere to the filter
holder gasket. Seal the container.

7. Send to the laboratory for radionuclide analysis.

RECORD KEEPING

Records of gas stack effluent sampling events and results of analysis are retained
at the Mill. The following information is recorded:

Stack and Run ID

Date and Sampler

Sampled Air Volume at standard conditions

Sampled Water Volume at standard conditions

Moisture Content (volume basis)

Stack Gas Molecular Weight (wet basis)

Stack Gas Velocity

Stack Gas Volumetric Flow Rate (dry basis, at standard conditions)
. Particulate Concentration

10. Percent Isokinetics

11. Emission Rates for Particulates U-Nat, Th-230, Ra-226, and Pb-210.

A i AR Il ol L

The data are used to calculate emission rates in pounds and pico curies per hour
for radionuclide particulate concentrations.

MONITORING LOCATION AND FREQUENCY

Stack sampling must be performed during any quarter or semi-annual period that
the stacks operate in accordance with the schedule in Table 6.1. During non-
operational periods, stack sampling is not performed.

YELLOWCAKE STACKS

The exhaust stack for the drying and packaging equipment associated with the
yellowcake calciner is sampled on a quarterly basis during operations. The
sample ports are located on the roof of the main Mill building.

Feed Stacks

The grizzly feed stack is located on the north end of the grizzly structure. This
stack is accessible from a stack platform and is sampled on a semi-annual basis if
this system is operating.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\1.4StackEmMon\Appendix E-Section 1.4 PBL-EP-2
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6.3  Chemical Sample Control

Analyses on each period’s sample shall include blanks for both the filters,
impinger solutions, and the rinse solutions. A field log book shall be maintained
listing data generated, determinations of volumes measured, and net gain weights
of filters to provide a back up to summary data records. Filters are transmitted
within plastic enclosed petri dishes. Handling of filters is only done using
tweezers.

6.4 Calculations

All calculations will be retained at the Mill in both a hard copy and computer
files.

The gas stack effluent concentrations (C) are calculated as follows:

Lab Result uCi (A) / Volume Sampled (V) = Effluent Concentration (C)

where

Volume Sampled (V) = Flow rate (Q) * Time of sample collection in minutes (t)

and

Lab Result uCi (A) = Radioisotopic activity, in pCi on air filter

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\1.4StackEmMon\Appendix E-Section 1.4 PBL-EP-2
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EPA Method #17
“Determination of Particulate Matter Emissions From
Stationary Sources”
40 CFR Part 60 Volume 2 App. A

B b Y Ay et . i & S -

METHOD 17-DETERMINATION OF FARTICULATE MATTER EMisSIONS FROM STATIONARY SOURCES

Note: This method does not inclnde all of the specifications {¢.g-. equipment and supplics) and procedures (e-g., sampling and snalydcal) essen-
ﬁdmimpafmmcc.SomcmBmialishcmpomodbym&ommhumcmodsinﬁsmMmmobuinrdiablemults.pcrsonsming
this method should have a thorough knowledge of at leaxt the following additional test methods: Method 1, Mcthod 2, Method 3, Method 5.

1.0 Scope and Application

1.1 Analytc.Parﬁculammmmd)-NoCASmmbuassismd.

Note: Particulate mafter is not an ahsolnte gusntity, It is 2 fonction dmpumuandpum.haefm.mpmmabﬂx' ity in PM emissicn
repulations and/or associated test methods, the tamperanme mdpmmemwhichPMismbemasmedmunbemﬁMydenned.onheMovmabhs'
(_i.c..u:mpemnueandpmmt).mmpummmeymemx:uponﬂleanmmtofPMinancﬂlncntgaSM:inmwm‘ 0y source categaties,
the effect of pressure appears to be negligible. In Method 5. 120 deg.C (248 degF) is established a5 a nominal reference temperature. Thus, where
McMSkspedﬁedhmapp!klbkadﬁcstmﬂ,PMhdnﬁmdwi&mmutmmpuﬂmhmdulomainlﬂinncoﬂecﬁnnmpuamm
of 120 Mg.caﬂ&mmmdSmploysahcamyassamplcpmbcmﬂabwndﬂmrmmm;eqnimismcwhnmww
mﬂmmmmm.m.wmmmmaﬁm(mmcnqmﬂmofmmassodamdﬁmaspau‘ﬁedscmmm)
:rehmwntobcind:p:ndm!ofmpmrm.itisdesimﬂeweummglasspmbeandthchmﬁngsymms,mdmmpknmttemm.

1.2 Applicabilicy. This method is applicable for the detstmination of PM emissions, where PM coucentrations are known to be independent of

atea (se2 Section 8.1.2).
1.3 Dara Quality Objwdv:s.Adhuuxeto:hemquhmmtsofrhismcmodwinmhm:heqmﬁty of the data obtained from air pollutant sam-

pling mcthods.

341



« QOct-16-01  09:0lam  From-1UC BLANDING 801 678 2224 T-520 P.003/025 F-590

-

Pt. 60 App. A, Meth. 17 40 CFR Ch. I (7-1-01 Edition)

2.0 Summary of Method
2.1 Particulate mafter is withdrawn isokinedcauyﬁommesomccandcouccmdmaglassﬁbuﬁlwmninmimd & stack temperatuse, The PM
mass is determined gravimetrically after the regaoval of uncombined water.

3.0 Definitions
Same as Method 5, Section 3.0.
4.0 Inzerferances. [Reserved]

5.0 Safetv

s.1 Disclalmer. This method may involve hazasdous maierlals, opeations, and cquipment. This tost method may 0ot eddress alt of the safety
problems associated with its nsc. It is the responsibility of the user of this test method to cstablish appropriate safety and health practices and detcrine
the applicability of repulatory limitations prior to performing this test method.

6.0 Equipment and Supplies

6.1 Sampling Trein. A schematic of the sampling wain used in this method is shown in Figure 17-1. The ssmpling train components and operation
and maintenance are very similar to Method S, which should be consulted for details. ,

6.1.1 Probe Nozzle, Differential Prossure Genge. Metering System, Barometat, Gas Density Detcrmination Equipment. Same as in Mcthod S,
Sections 6.1.1, 6.1.4, 6.1.8, 6.1.9, and 6.1.10, respectively. '

6.1.2 Filter Holder. The in-stack filter holder shall be conszucted ofborosiﬁmEorqmgass,otstﬁnlﬁssttd.lfagukeﬁsMilﬂmnbe
made of silicone rubber, Teflon, or stainless mLOdzetholdenndgam:mzlnialsmybcuecd,snbjecnoﬂmappmmlaftheAdminismor.Ttnﬁlm
holder shall be designed to provide a positive seal against lcakage from the outside or sround the filter.

6.1.3 PmbeExmnsimAnyuitabIeﬂgidprobemnsimmnyhemdaﬁnrthcﬂmhom

6.1.4 Pitot Tobe. Same =3 in Method 5, Section 6.1.3.

6.1.4.1 Itisuccmmended(1)thanhspitotmbchavcamownbnselbecocmdcm,delr:mﬁnedosonﬂinedinSectinnIOOchﬂ:odZ;an:l(Z)mm
uﬁsxnowncoeﬂicinntbcpmeavcdbyplacingmepi(otmbeinanintnfam-ﬁccmgmtwimmspemmﬂlcsamplingnoule.ﬁluhnh!:r.md
temperatnre scpsor (see Figure 17-1). Note that the 1.9 cm (¥4-in.) froc-space berween the nozzlo and pitot ube shown in Figure 17-1,is based ona 1.3
cm(%—in.)mnozzlc.IfmcsampungminisdcsignedfcrsampﬁngmhighernowmmmaxdewﬂbedinAPrD-OSSI.thnsneccﬁnﬁngmensaof
l:ag:rsi.ndnozzles.tbeﬁee-spaceshanbcl.9cm(3m~m.)umhmclugestsimdnoajeinplm.

5.1.4.2 Source-sampling asscmnhlies that do not meet the minimum spacing requirements of Figure 17-1 (o the equivalent of these reguiresents,
e.g-, Figure 2-4 of Mcthod 2) may be used; however, the pitot tube cocfficients of such asscmblics shall be determined by calibration, using methods
subject to the approval of the Administrator.

6.15 CondenmltismcommcndedmmmeirnpingusysmoraltmaﬁvesdesuibodinMedmdSbcnsedwdmminemmoisnnmmof
ummckgas.chiblsmnhgmaybcuxdMmepmuumﬁmmmngmmmmmyaﬂmmmwﬂ.

6.2 Sample Recovery. Probo-liner and probe-nozzle brushes. wash botties, glags samplc storage containers, petsi dishes, graduated cylinder and/
or balzpce, plastic stovage containers, funnel and subber policeman, fannel. Sape as in Mcthod S, Scetions 621 through 6.2.8, respectively.

6.3 Sample Analysis. Glass weighing dighes, desiceatar, analytcal balance, balance, beakers, hygrometer, tanperature sensor Same 85 in
Method S, Sections 6.3.1 through 6.3.7, respectively.

7.0 Reagents and Standards

7.1 Sampling, Filters, silica pel, water, crashed ice, stopeack grease. Same as in Method 5, Sections 7.1.1, 7.12, 7.1.3, 7.1.4. and 7.1.5, respec-
ﬁvely.ﬁhblcglassﬁbuﬂmmyalsobeued. :

7.2 Smpple Recovery. Acctone (reagent grade). Same as in Method §, Secticn 7.2

7.3 Sample Analysis. Acctonc and Desiccapt. Same as in Method 5, Sections 7.3.1 and 7.32, respectively.

8.0 Sample Colleciion, Preservation, Storage, and Transport '

8.1 Sampling.

8.1.1 Pretest Proparation. Same as in Method 8, Section 8.1.1.

B.12 Preliminary Deteyminations, Same as in Method 5, Section 8.1.2, except as follows: Make a projected-urea madsl of the probe extension-
ﬁltaholderasacmh‘y.wimmcpitotmheraceopcningsposiﬁmedalmgmcecnmunzoﬁh:mnhssahminﬁgmt 17-2. Calculate the estimated
cross-section blockage, as shown in Figure 17- 2. If the blockags exceeds S percens of the duct cross sectional ca, the tester bas the following options
exist: (1) a suitable om—o!‘-stackﬁltmionmcﬂmdmzybcuwdinseadofin-mckﬁlxmion;m&)aspednlincmkmgeminwhichthmpﬁng
and velocity messtucnent sitcs arc scparate, may be used; for details conceynipg this approach, consult with the Administrator (scc also Reference 1 in
Scction 17.0).SelectapmbeextensionlmgthsnchmmanummpointscmbesamplutlemgestackS.considersamplhgﬁnmoppmddmofmc
stack to reduce the length of probes. )

8.1.3 Preparation of Sampling Train Same as in Method S, Section 8.1.3, except the following: Using 3 tweezer of clean disposshle surgical -
gloves, place a labeled (identificd) andwighcdﬁlurintheﬂlmholder.nemmaxmcﬁlmrispmperlymmedmdmcgaskntpupcdyplamdws
ot 1o allow the sample gas steeam to circumvent the filter, Check filter far trags after assembly is completed. Mark the probe exiension with heax resis-
tant tape or by some other method to denote the proper distance into the stack of duet for esch sampling point. Assemble the train as in Figure 17-1,
usingavcryﬁghlcomufsﬂiconcglﬂsconallgmundglm;’dm‘sandgreasingonlythemmpmﬁm(saeAPID—OﬂG)mavo’nipauibﬂityofcmtauﬁ-
notion by te silicoae grease. Place crushed ice aroend the impingers.

8.14 Leak-CheckPmedm.SmcasinMethodS.Sccﬂon&lA,excapuhatmcﬁhc:hoxderisinsamdintozhesuckdmgmcmpnngm
leak-check.Todothis.plugtheinlettomembenmhwithamamiahhatwinheablemwiﬂnslmdlhesmckmmpemnmInsuktheﬁlterholduhlo
memnkandwaitapprmhnmlySminum(orlon;cr.ifncccssm-y)wauowu:symmcomcmeqnmhiumwim¢h=tunpcmnrco{mcamkgas
stream.
8.1.5 Sampling Trais Operation. The operation is the same as in Method 5. Use a data sheet sach gs the one shown in Fignre 5-3 of Method 5,
except that the Glter holder emperaturs is a0k recorded.

342



-

Oct-16-01

3

09:0lam  From-1UC BLANDING 801 678 2224 T-520 P.004/025 F-580

Environmental Protection Agency Pt. 60 App. A, Meth. 17

8.1.6 Calcularion of Parcent Isckinetic. Same ax in Method 5, Section 12.11.

8.2 Sample Recovesy.
8.2.1 Proper clcanup procedurs begins as 500n 38 the probe extension assembly is removed from the stack at the cud of the sampling period.

Allow the asrembiy to cooL

8.2.2 When the asscmbly can be safely handled, wipe off all external pmticnlate matter noar the tip of the probe nozzle and place acp over it to
prevent losing ot gaining particulate matter. Do not cap off the probe tip tightly while the sapapling train is cocling down as this wonld creats a vacuum
in the filter helder, farcing condenser water backward.

8.2.3 Before moving the sample: train o the cleanup site, disconncet the filter holder-probe nrozzic assembly from the probe exteasion; cap the
open inlet of the probe extension, Be careful not to losc any condensate, if present, Remove the umbilical cord fram the condenser outlet and eap the out-
It If 5 flexibie Yine is used between the first impinger (or condenser) and the probe extension, disconnect the line at the probe extension and let any ¢on-
dcnscdwamrorliquiddmininmmeimﬁngﬂsucmdmbisconnecllln:prohecxmnsimfmm!hccmdcnsa:&ptheprobeumnﬁmonﬂu After
wiping off the silicone grease, cap off the condenser inlet. Ground glass stoppess, plastic caps, or scragi caps (whichever are appropriate) may be uscd 10

close these openings. .
824 Tnmsfabothmcmmrhnldﬂ-g'abenozzleasumblyandthecomknsamthedmnupmnismashouldbeclmandpmtmtedimm

the wind so that the chances of contaminating or losing the sample will be minimized.

8.2.5 Savc a partion of the acetone used for cleanup s 3 blank Take 200 zl of this aretoge from the wash bortle being used and place it in a glass
sagople container labeled “acetone blank ™ Inspect the train prior 10 and during disassemhly snd net any abnormal conditions. Treat the sample as dis-
cussed in Method 5, Section 82, :

9.0 Qualiry Conrol. [Reserved]
10.0 Calibration and Ssandardization .

The ealibeations of the probe nozzle, pitot mbe, petering System, temperature 5£0S0TE, and barometer e the 1aKC a3 in Mcthod 8, Sections 10.1
through 10.3, 10.5, and 10.6, segpectively.

11.0 Analytical Procedure .

Same as iy Mcthod 5, Section 11.0. Asalytical data shonld be recorded on a form similzr to that shown in Figure 5-6 of Method 5.
12.0 Data Analysis and Celculations.

Same as in Mecthod S, Section 12.0.
13.0 Method Performeance. [Reserved]
14.0 Pollution Prevention. [Reserved]
15.0 Waste Moncgement. [Reserved]
16.0 Ahernative Procedures

Same s« in Method 5, Section 16.0.
17.0 Refersnces

- Same as in Method 5, Section 17.0, with the addition of the fallowing:
1. Vollaro, R.F. Recommended Procedure for Sample Traverses in Ducts Smaller than 12 Inches in Diameter. U.S. Environmenwal Pretection

Agency. Emission Megsarcment Branch. Rescarch Triangle Pagk, NC. November 1976,
18.0 Tobles, Diagrams, Flowcharns, and Validation Data
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Figure 17-1. Particulate Matter Sampling Train with In-Stack Filter.
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EPA Method #5
“Determination of Particulate Matter Emissions From
Stationary Sources”
40 CFR Part 60 Volume 2 App. A

METHOD 5-DETERMINATION OF PARTICULATE MATTER EMISSIONS FROM STATIONARY SOURCES
Note: This method docs not include all of the specifications (¢.g., equipment apd supplies) and procedures {e.g.. sampling and snalytical) esscn-
tial to its perfonmance. Some materis} is incarparated by refesence from otber methods in this part. Therefore, to obtain reliahl= results, persons using
this method shonld have a thorough knowledge of af Ieast the folawing adritional test raethods: Mecthod 1, Mcthod 2, Method 3.

1.0 Scope and Application
1.1 Ewﬁ.g_maﬂaﬁgwég%%
1.2 %:Q.Euﬂosamm%mwnﬂﬁnnogﬁg of PM cmissions from staiopary sources.
13 EEOE&E.EEEenaﬁwgnnaowgg&iﬂﬁwuﬂnsnﬁgemsngggagnn?:§~g
pling methods.
2.0 Summary of Method
?&%%wi%ggganuoﬁonﬁ%Sn%hﬁgagﬁu&ﬂp%ﬂﬁ&gaﬁ
ﬁ&nﬂnﬁRagggﬁgggﬁuﬁmﬁvﬁéwﬁaonnﬁ«EE%&QE« Administratar for a particular applica-
nou.ﬂ—omzusa.dznw§~&RE§§EE§§§a2%«&«2&35&%&%&&%«&8&&?%&%
sacombined waler.
3.0 Definitions [Reserved)
4.0 Interferences [Reserved]
5.0 Saofery .

s.1 C%Egigﬁaﬁgﬂugﬁnﬂmgu.gﬂagrEEBREEE%Eon_vn safety
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" problems associated with its use. It is the responsibility of the user of this test method to establish uppropriote safcty and health practices and to deter-
mine the applicabiliry of regulatory limitations prior to performing this test method.
6.0 Equipment and Supplies

6.1 Smmple Collection. The following items are required for sample collection: .

61.1 Sampling Train. A schemaric of the sampling train used in this method is shown in Figure 5-1 in Section 18.0. Camplete consanction
deials are given in APTD-0581 (Referepce 2 in Section 17.0); commereial models of this wain are also available. For changes from APTID-058] and for
allowahle modifications of the train shown in Figure 5.1, see the following sabscctions.

Notc: The operating and maintenance procedures for the sampling win are described in APTD-0576 (Reference 3 in Section 17.0). Since comrect
usngeisimpu-rantinohtxiningvalidresulu.nnnsusshundmadm-osmmdadoptmeomaﬁngudmﬁnmmepm:edmwdiminit.n.nlss
otherwise specified herein. :

61.1.3 Prochozﬂc.Stahlkssswelﬁlﬁ)orglasswma:hnrp.mpuedlcedingedge.ThcmglcofmpcrshaﬂchBO“,andlhe(apershﬂltnm
mcomsidcmprmrvcaconsmntintemaldimtcr.'meprobenmﬂeshaubcofmcbunon-hwkmdbawdcsiyl.mlessommspedﬁedbyme
Adminisater. If made of Stainless stecl, the nozzle shall be constracted from seamless tubing. Other marerials of construction may be used, subject to
the approval of the Adminisgator. A range of nozzle sizes suitable for izolinetic sampling shonld be available. Typical nozzle sizes range from 0.32 to
1.27 et (1/8 w0 1/2 in) inside diameter (ID) in increments of 0.16 cm (14 16 in). Larger nozzles sizes are also available if higher volume sampling trains
mm.mn@emmm.mmmwwmmsﬁm 10.1.

6.1.12 Probe Liner. Borosilicats or quartz glass tubing with 3 beating systm capable of maintaining 2 probe gas temperature dwring s=mpling of
120214 °C (24825 °I-').orsuchnﬂ:crmmpenmxeasspeciﬁu:lbyanapplicablesubpmohhzsundardsorasappmvedbytheAdmiuisu-ata'fotapu-
tculer application. Since e actual temperalire af the ourlctofthepmbeisnotnsuallymonixmcddmingsampﬁng.pmbcscowmctedxcmdingm
APTD-0581 anduﬁlizinsﬂlecalibﬂximmmofAI’lD-OS?G(ucalibmmdacccnﬂingtomcpromimmmnedmAFID-OS?G)Wﬂlbemn'daed
mpmmc.Bimarhorodﬁcamorqumginss;mbcﬁmumybeusedrummmpamupmabmtm °C (900 °F); quarcz glass liners shall be
used for tepiperatures berween 480 and $00 °C (900 and 1,650 °F). Buth typcs of liners may be wsed a higher teznperarures tha specified for short peri-
odsofﬁmc.mbjectmmcappmaloftbeMminismThcmﬂ:nhgwmpmmefmmmm!eglmisuo °C (1500 °F), and for quartz glass it is
1500 °C (2700 ﬂ.%mmﬂm}.mcﬁmmmmmnsebu‘osﬂicaxeoanmglsspmbeﬁm.mmaﬁvdy.m:ulhm(e.g..
3155mlnleasmel.lncoloy825oromerconosionresismntmusls)madcofwamlcsswbingmaybcvsccl.subjccttomapprovaloﬂlmAdministnmr.

6.1.1.3 Pitot Tube. Type S, as described in Section 6.1 of Method 2. or other device approved by the Administrator. The pitot tube shall be
atached to the probe (as shown in Figure 5-1) mallowconstan!monitm'ngofthesta:kguvelocily.mmpam(high[ncm)openingplnmoﬁhc
piwtmbeshnﬂbcevenwﬂhorabovcm:noaleennyphne(waemoszxgmt 2-7) during sampling. The Type S pitot mbe assembly shall have a
known cocfficicat, detcrmiued as oudined in Section 10.0 of Method 2.

6.1.1.4 Differendal Pressuce Gmuge. Inclined manomerer of equivaleat device (two), as described in Scction 6.2 of Method 2. Oge manameter
chall be used far velocity head (Ap) readings, and the other, for arifice differential pressure readings.

6.1.1.5 Filter Holdes. Borosilicate giass, with a glass frit filier support and a silicoec rbber gasket. Other materials of constuction (¢.g., stainless
smcl.Tcﬂon.orVilon)mzybeused.suhjecttomcappmvaloftbeAdmi:ﬁsm.Thcholdu&signshanprovid:aposiﬁveseahgnins:leakagcﬁwnthc
omsid:oramnnd!hcﬁlmtmholdushallbsamnhﬂdimmcdia!elyatmeouﬂelofmcmbe(orcydm.ifused).

6.1.1.6 Filter Heating System. uyhmgqmmuedmm;ammmmmmdxmu *C (248425 °F) d-
ingsampling.crsuchomutempumucasspociﬁedbyanappﬁcauesubpmdmcnmdmﬂsuamuwdbymemmwfompuﬁmwﬁw
toa. -
6.1.1.7 IbmpﬂamScnsu.Aumwmmmmmmpablcofmmuﬁngtempemmntoﬁdﬁn3 °C (34 °F) shall be installed so that the seasing
tip of the temperamre smsa’isindirecxco:mctwimthcsamplcgm.mdmemmpaammmdmeﬂmbomumbcmgnlmdandmmimedduing
sampling.
8.1.1.8 Condenser. Thefonw'ingsystcmshallbcnscdwdemimxhcsmkgasmaismc content: Four impingess connected in series with leak-
free ground glass fittings or any similar leak-frec noncontaminating fittings. The first, third, and fowth impingers shall be of e Greenbng-Smith
duign,modiﬁadhymplmingthctipwixha1.3cm(%in.)lDglassmbceandingtoabomljcm(%in.)fromthebmmdtbcﬂaek.'l‘heseoond
impinger shall be of the Greenbmrg-Smith degign with the standerd tip. Modificatians (e.g.. using flexiblc conmections between the impingers, using
materials other than glass, or using fexible vacuum lines 1o connect the filter holder to the condenser) may be used, subject 10 the approval of the
Adm‘mimmor.'mcﬁrstandsecondimpingmshancmmmknownquandtiesotwmr(Seaion8.3.1).the1hi:dshnllbccmpty.mdthefonrdlshancon-
Tain a known weight of silica gel, uequivdcﬁtdcsioumAumpcnmmmpablcofmmgwmwimm 1 °C(2 °F)sball be placed
at the outlet of the fonrth impinges for monitaring purposcs. Almmarivdy.anysystemﬂzatcoolsﬂ:es:mplesassmandallowsmwnrmtofm
water condepsed and moisture leaving foe condenser, each to within 1 ml or 1 gmybeused.sxbjeatomeapprovalofmemm.mmh
technique involves the measurcment of condensed water ¢ither gravimetrically or valmmctrically and the determination of the moisnire leaving the con-
denserby:(l)moni(odng!hcmpemmrcandpressmeaxmcmdtofthcmndcnwnndusingnalwn'shwcfpmﬁalpnmgu(ﬁ)pwsingmcnmplc
gasmammrong:amndsmagel(mequivalcmdesiccmt)mpﬁmemmk:ptbelowzo °C(68 °F) and determining the weight gain. If means
oﬁmthansilicagelmusedlodetmmir.cmcamounrofmoisuncleavingmconndcnm.itismcqnmcndedtha:smcagel(orequlvalem)sﬁnhemed
berween the conderser system and pamp 10 prevent moisture condensation in thcpumpandmeteringd:vimsmdmavoiddwneedmmk:mﬁms
for moistute in the metered volume.

Note: If 2 determination of the PM collected in the impingers is desired in addition to moisture content, the impinger system described above shall
be vsed, without modification. Individual States or conirol agencies requiﬁngdﬁsinfmmaﬁmshanbccanmedmmﬂzsample recovery and analysis
of the impinper contents.

6.1.1.9 Mereting System. Vecunm gange, lcak-free pump, (emperaiire sensors capable of mecasuring [cmperahie to within 3 °C (5.4 *F). dry gos
meter (DGM) capable of measting volume to within 2 percent, and related equipment, as shown in Fagnse 5-1. Other metering systems capable of
maintaining Sampling rates witin 10 percent of isokinctic and of determining sample volnmes to within 2 percent may be used, subject to the approval
of de Admi:ﬂsm.“‘henmemcm'ingsymmismdineonj\mcﬁmwixhapimtmbc,m:symmshanauuwpuiodicchccks of isokinetic rates.

6.1.1.10 Sampling trains utilizing metering systems designed for higher flow rawes than thax described in APTD-0S81 of APTD-0576 may be used
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provided that the specifications of this method arc met.
6.1.2 Barometer. Mercury, aperoid, ar ather baroineter ¢apable of measuring atwospheric pressure to within 2.5 mm Hg (0.1 in.).
S Note: The barometric gressure fegding may be obtained from 2 nearby Natioral Weather Service station. In this casc. the station value (which is
- the absoluts harametric pressure) sball be requested and an adjustment for elevation differvaces betwesn the weather station and sampling point shall be
made at a sate of minus 2.5 mm Hg (0.1 in.) per 30 m (100 £) elevation increase or plus 2,5 mm Hg (0.1 in) per 30 m (100 ft) elevation decrease.

6.1.3 Gas Density Desenmination Equipment. Temperature sensor atd pressurc gange, as described in Sections 6.3 and 6.4 of Method 2. and gas
analyzer, if nccessary, as deacribed in Method 3. The temperarire sepsor shall, preferably, be peamancutly arached to the pitor Mbe or sampling probe in
a fixed confignration, such that the 8ip of the sensor extends beyond te leading edge of the probe sheath and does not toach agy merd, Alternatively. the
scnsormaybemhedjnstpriurtowinmcﬁcnmw.hmmifm:mperamresensmisanmhedinumﬁcld.rhasensormnstbeplzwdman
interference- free arangement with respect to the Type S pitot tube opegings (see Method 2, Figure 2-4). As a second eltcrnative, if a difference of not
macthanlpmumtintheamgnvdodtymcmmtistobeinn‘odnced.thcmpuanu:msorncndnotbeamhedmmcprobcoxpitotmbe.['nﬂs
altemnative is subject to the approval of the Administratos.)

6.2 Sample Recovery. The following items are tequired for sample recovery:

6.2.1 Probe-Liner and Probe-Nazzle Brushes. Nylon bristle brushes with stainless stecl wire handles. The probe brtish shall have extensions (at
Jeast as long ag the probe) canstructed of swinless steel, Nylon, Teflon, or similarly incrt maretial. The brushes shall be properly si2ed and shaped to

6.2.2 Wash Botles. Two Glass wash bottles are recommended. Alternatively, polyethylenc wash bottles may be used. Itis recommended thar ace-
tone not be stored in polyethylene botties for longer than a month.

62.3 GIassSamﬂnSmﬂgeCmminmChnmically:esismeunsﬂimmglassbonlzs.to:ummwashes.SOOm!oerOmL Screw cap Liners
shall either be rabber-backed Tefion or shall be cogstructad so as to be lezk-free and resistant to chermical attack by acetone. (Nacow mouth glass bottles
have been found to be less prons to leakage.) Altematively, polyethylene botdes may be nsed. )

6.2.4 PeuiDishes. For filter samples; glass or polyethylenc, unless otherwise specified by the Administrazer. .

§.2.5 Gradnated Cylinder end/ar Salance, To measure condensed water 1o within 1 ml or 05 g. Gradnated cylinders hsll bave gnbdivisions no
greater than 2 ml.

6.2.6 Plastic Storage Containers, Air-tight containers to stare silica gel

6.2.7 Funnel and Rubber Policeman, To aid in transfar of silica gel to coutmMper; not necessary if silica gel is weighed in the ficld.

6.2.8 Funnel. Glass or polycthylonc, to aid in sample recovery.

6.3 Sample Analysis. The following equipment is required for semple analysis:

6.3.1 Glass Weighing Dishes,

6.3.2 Desiccalor.

6.3.3 Analytical Balance. To measure to within 0.1 mg.

6.3.4 Balance. To measure to within 0.5 g.
{ .. £.3.5 Beakers. 250 mL
’ 6.3.6 Hygrameter. To measure the relative humidity of the Jaboratery cavironment.
6.3.7 Temperamre Scosor. To measure the temperature of the 1abaratory eavircnment.

7.0 Reagenss ard Standards

7.1 Sample Collection. The following reagents are required for sample collection:  7.1.1 Filters. Giass fiber filters, withont arganic binder,
exhlbiting at least 99.95 percent efficiency («0.05 percent pesetration) on 0.3 micron dioctyl phthalate smoke particles. The filter efficiency test shall be
coudncted jn accordmmes with ASTM Method D 2986-71, 78. or 95a (incorporated by reference-—see Sec. 60.17). Test data from the supplicr’s quality
control program are sufficient for this parpose, In sources containing SO, ar SO,, the filter matcrial must be of a type that is unreactive to SO, or S0,.
Reference 10 ip Section 17.0 may be uscd to select the appropriate filter.

7.1.2 Silica Gel. Indicating type, 6 to 16 mssh. If previously used, dey at 175 °C (350 °F) for 2 hours. New silica gel may be used as received,
Altenatively, other types of desiccants (equivalent or better) may be used, subject to the approval of the Administrator.

7.1.3 Water. When analysis of the matexial caught in the impingrrs is required, deionized distilled water (to conform to ASTMD 1193-77 or 91
Type 3 (incorporated by reference—see Sec. 60.17)) shall be used. Run blanks prior to ficld usc to climinate a high blank on test samples.

7.1.4 Crushed Icc.

7.15 Stopcock Grease. Acetanc-insoluble, beat-stable silicone greasc. ‘This is not necessary if screw-an connectors with Teflon sleeves, or simi-
Iar, ars used, Altematively. other types of stopeock grease may be used, subject to the approval of the Administrator. '

7.2 Samplc Recovery. Acerone, reagent gradc, $0.001 percent residuc, in glass bottles, is required. Acetone from metal containess generally has
a high residne blank and should not be used. Sometimes, snppliers tromsfer acetone to glass bottles from metal contyiners: thus, acetone blanks skall be
nmpicmﬁddmcandonlymmwnhlowuankvﬂnes(s&ml percent) shaldl be used. In no case hail a blank valoe of greater than 0.001 percent
of the weight of acetone usad be subtracted from the sample weight.

7.3 Sample Analysis. The following feagents are required for sample analysis:

7.3.1 Acctonc. Same as in Section 7.2

732 Desiccant. Anhydrous calcinm snifate, indicating type. Altematively, other types of desiccams may be used, sabject to the opproval of the
8.0 Sample Colleciion, Preservation, Storage, and Transport

8.1 Pretest Preparation. It is sugpested that ssmpling cquipment be maintaned accaording to the procednres described in APTD-0576.

8.1.1 Placc 200 to 300 g of silica pel in each of several air- tight coptainers. Weigh each conteiner, including silica gel, to the pearest 0.5 g, and
record this weight. As an aliernative, the silica gel need notbepmwciglwd,butmaybeweigheddimctlyinilsimpinguusamplingholdajustpﬁotw
train assembly.

812 Check filters vignally apsinst light for incgularitics, flaws, of pinhele leaks. Lahc) filters of the proper diameter on the back side nesr the
cdge nsing numbering machine iok. As an alicmative, 1abel the shipping containers (glass or polycthylene petri dishes), and keep each flter in its identi-
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fied container at al] times except dwing sampling. )

8.1.3 Desiccate the filters at 2025.6 °C (68 10 °F) and ambicnt pressure for at least 24 hows. Weigh cach filter (or.filter and shipping contziner)
at intervals of at least 6 hours to a constant weight (ie.. <0.5 mg change from previous weighing). Recatd results to the nearest 0.1 mg. Duting cach
wcigmng,mepq-iodforwhichmcﬁln:risexposedmmclabanmrymosphereshnubelessthnnZnﬂnumAlxermﬁve!y(ml:ssoﬁmrisespeciﬁed
bytheAdminism).d:eﬁlmmybeovmdﬁ:dxlOS °C (220 °F) for2 to 3 hours. desiccated for 2 honrs, and weighed, Procedmres other than
those descsibed, which account for relative humidity effects, may be used, sabject to the approval of the Administrater.

8.2 Preliminary Detenminations.

8.2.1 Select the sampling Sitc and the minisum sumber of sampling points according to Method 1 or as specified by the Adwministrator. Deter-
mincthcsmckpxesam.tmmmdmcmgcufvclodtyhecﬂsuﬁngMemMZ:nismcommcndedmamlmkcbmkofdnpilotlines(seel\dcthui
2, Section 8.1) be perfarmed. Determine the moisture content using Approximation Method 4 o its alternatives for the pntpase of making isokinetic
snnmﬁngralcscuings.Dcmincﬂ)cstackgasdrymchcnlmwigbc.asdesczibcdinMcdde.Secﬁons.ﬁ:ifinmgmeﬂhod3samplingisusedfor
olecnlar weight derermination, the integrated hag sumple shall be taken simultancously with, and for the same towl lenpth ¥f time as, the particulate
sample run.

8232 Selectanozzle sizcbasetlonthcmg:ofvclocityhc-ls.snchﬂmitisnntnecnssarytochangclkcnozzlcsizeinordermmzinuinisoﬁ-
petic sampling razes, During the 7un, do not chunge the nazzle size. Ensure tha the proper differential pressure gange is chasen for the range of velocity
heads encounwered (see Section 8.3 of Method 2).

8.2.3 Select a suitable probe liner and probe leagth sech thaz all traverse points cag be sampled. For larpe stacks, consider sampling from opposite
sides of the stack to reduce the requiired probe leagth.

8.2.4 Select atorcel sempling ime greater than of equal Io the Winimwea total sampling dme specified in the test procedurcs for the gpecific indus-
n—ysachthat(l)thcmmpﬁngﬁmcpapoimisnorlsnhm2minmes(orsemeg:tm:rﬁmcinmvalasspedﬁndbymcmmisuuw).andﬂ)mesam
plcvolumctaken(comcwdwstandudcomﬁﬁom)wmcxeeedthemqujmdminimmmmgasmplcvolumc.'rhehwisbnsedonmappuximam
average sampling rate,

825 'lhcmplhgximcn:eanhpdntshallbeth:samaIlisncommeodedthmmcnumbuofminmssampbdatmhpoimbcmimeguoran
integer plus one-half minute, jo arder 10 avold imekeepng arars.

8.2.6 lnsomedmumstances(:.g..bnmhcyclu)itmybemytompkforshormﬁmlsatmeu-avcrsepoin'smdmobminmallug:s
sample volumes. In thess cases, the Administrator's approval must first be obtaned.

8.3 Preparation of Sampling Train.

T 831 Duﬁngpzpata!ionnndnsscmblyﬁmempmmmpﬂopnmpwbﬂtcmmnﬁwmmcmmnnpd«mam-
blyorunﬁlsamplingisabomwbcﬁn.?lneelmmlofwawrineachoflheﬁxsrtwnimﬁngm,lnmmnmhﬂimpingcrﬂﬂpt)'.ﬂlﬂnaﬁfu'upgxuxi-
m:uelyZOO:o300gotprewdghedsiliww'fxomiuconminnrmmefomhimpianmsiﬁagelmaybeuwd.wtcmshmldhcm to ensure
v.h:nmsnotenmin:dandcamiedmﬁunmcimpmserdmingsampnngpmmcconminuinadeuphcefcrmﬂwinm:szmplemcovuy.um-
naﬁvcly.thcwdgbtofthcmicagclplusimg&ngermayhcdcmined 1o the nearest 0.5 g and recanded.

&3.2l:UsingamorclmdiqmaableBu.l‘gicalglom.plmcalabded(iﬂ:nﬁﬁnd)mdwcigbcdﬁlﬁu‘inthcﬁlterholdﬁ.chMlhcﬁlmt
ispmperlycente:edendthegasketpmpcﬂypleccdsoastoptevcmmssampbgmmmmﬁumdmumvaﬁngﬂmﬁlumckmeﬁnafamaﬁcx
assembly is completed. ’

8.3.3 When glass probc liners are used, install the sclectednozﬂeudngaVimnAOﬂgwhmmmpunmmlesmzﬁo °C (500 °F)
Wahwmmlsﬁnggﬁmwheaxemmmhim.Sum76fmmmhuwmmﬁngswmsudngm316mmdu
Teﬂmfemdumxybeused.WhmMKnmmuM;hmnnnnMﬂcmdimmwww:kak-ﬁtcdimtm@McmmMarkthe
prote with beat resistant tape otbysomcommmknowdtmﬁsmmmmesmkudmfmmhmpmgm

8.3.4 Setup the train as shown in Fignre 5.1, nsing (ifnecessary)averylightcm:ofsilicnnegxmscmaﬂgrcnndglassjoims.gmaﬁngnnly!hc
onmpmﬁon(secmosw)toavnidthcpossibﬂhyorconmmmaﬁonbythesiucone grease, Subject 10 the approval of the Administrator, 2 glass
cycloncmaybeusedbetwecntbeprobemﬂﬁlmhuldcrwhenthc(omlpanimlmcm:chisnpcwdmcmced 100 mg or when water droplets are
present in the stack gas.

8.3.5 Placc crushed ice around the impingers.

8.4 Leak-Check Procedines. .

8.4.1 1eak Check of Metering Systera Shown in Figure 5-1, That portion ofthesmplingu-ninﬁ-omthepumpxolhcuiﬁecmshouldbelenk-
chcckcdpuicnoiniﬁalusenndatlereschshipmcnr.lukagemermepnmpwinmmninlcssvommcbcingmmmthanisacmauysmpled.Thcfol-
lowing procedure is suggested (sec Fignre S- 2): Close the main valve on the meter box. Insert 2 one-hole mbber sropper with subber tubing attached into
meoﬁﬁceexhanstpipe.mscmneetandv:mthclwsideotmsmiﬁmmmmmt.Closcoﬁ'thclowsidcoﬁﬁceap.hessuﬁzethnsysmm13t018
cm(sm’lin.)wamrcolunmbyblawingintomcmbbambins.ﬁnchoifdmmhing.mdobsav::hcmam:mforumminm A loss of ptessure on
themanomemindicalesalzakinmemewrbox;mks.ifpesem,munbcconecm

8.42 Pkelcleeakmck.Apxe:catlnkcheckoﬁhcsamplingmhismcnmmmdcd.bmnmmquk:dﬁmcpnmkakchwkisommad,mc
followirg procedure should be used. .

84.2.1 Af!nnhesnmplingtrainhasbeenmbled.mmonsndscnhcﬁln:rnndprobaheaﬁnssystemstothedesiredopuaﬁngtcmpu:m:res.
Anowdmnfwdmmmpcmnnestombﬂize.lfa%mnAO-ringorothcrlcak‘-fwcconnecﬁonisuwdinmmbﬁngthcmbcnuzzlcmthcpmbeliner.
Jeak~check the train at the sapling site by plugging the nozzle and pulling = 380 mm (15 in.) Hg vacuum.

Note: A lower vacunm may be used, provided that itis not exceeded during the test,

8.4.2.2 If a heat-josistant string is used, do st connect the probe to the train during the leak check. Insead, 1eak-check the rain by first plugying
i fmlet to the flter holder (cycloas, if applicablc) and pulling a 330 mm (15 in.) He vacuum (see Note in Section 8.4.2.1). Then connect the probe to
the train, and leak-check at approximately 25 mm (1 in.) Hg vacuum; alternatively, the probe may be loak-checked with the fest of the sampling train, in
ansmp.atWmm(ISim)Hgmemkagcminmof4puwnmfmeamgc sampling rate ar 0.00057 x¥/min (0.020 chm), whichever is
Less, are unacceptable. i

2423 The following leak-check instuctions for the sampling train described in APTD-0576 and APTD-0581 may be helpful. Stast the pump
with the bypass valve fully open and the coarse adjust valve completely closed, Partislly open the coarse adjust valve, and slowly close the bypass valve
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until the desired vocuum is seached. Do not reverse the dizection of the bypass valve, as tais will cause water to back up into the filer holder. If the
desired varuum is exceeded, eitber leak-eheck ar this bigher vacunm, or end the leak cheek and start over.

8.4.2.4 When the leak check is completed. first slowly remove the plug fom the inlet (o the probe. filter holder, ar cyclone (if applicable), and
immediately turn off the vacuum pamsp. This prevents the warer in the impingers fram being farced backward into the filter holder and the silica gel from
peing entrained backward into the third impinger.

8.4.3 Leak Checks During Sample Rux, If, during the sampling mn, 2 component (¢.g.. filter agsembly or irapinger) change becomes pecessary. a
leak check shall be conductcd immediazely before the change is made. The leak check shall be done according o the procedure cutlined in Scction 8.4.2
above, cxcept that it shall be done at a vacuum equal to o groater than the maximum valuc recorded up to that paint in the tesL If e leakage rare is
found 1 be 0o greater than 0.00057 m¥min (0.020 ofm) or 4 percent of the average sampling ratc (whichever is less), the results age accepmable, and no
carection will need to be applied to the totr.lvommao!drygasmmnd:if.homvu.ahighukﬂmsemchommmmmmmmmd
plan to comect the sample volume as shown in Section 12.3 of this mettod, or void the sample run.

Note: Immediately aftet component changes, leak checks are optional. If such Jeak checks aze done, the procedure outlined in Section 8.4.2 above
shond be vsed.

8.4.4 Post-Test Leak Check A leak check of the sampling train is mandatary at the conclusian of cach sampling rm. The leak check shall be per-
farmed in accordance with the procedures outlined in Scctiona.u.cmcpuhaxixshaubeoonducwdatavacuumequalworg:ummmumzﬁmum
valiie reached during the smpﬁngmn.lf:heleakngemeisfoundtobcnogcm:rthano.m7m3min(0.020ct'm)or4pucentoﬁhcavengesam-
plingrm(whklnvuislcu).memm“mpmblc,mdnocomcﬁonnudbeappliedxometoulvolnmc of dry gas metered. If, however. a higher
lcahgcmisobu\imd.eimetmmmemg:mcaudcommesamplevolumemshominSecﬁmlz.BormiSmelhud.onoadmcmpuugnm.

85 SampﬁnghainOPuaﬁm.DuﬁngthgmpﬁngmmMnmhddncﬁcmpungm(wimm 10 percent of true isokinetic tnless other-
wise specified by the Administracar) snd a temperature aroand the filter of 120£14 °C (243425 °F). or such other emperature as specificd by an appli-
cable subpart of the standards or approved by the Administrarer. . .

85.1 For each mn, recopd the dara sequired on 2 data sheet such as the one shown in Figure 5-3. Be suze to recond the initial DGM reading.
Reccsdr.beDGMmaﬂingsmrhebcg'miugaudendotmhnmplingﬁmeimm.whcnchmgasinnawmmmadc.berorendafuread\lak
cbctk.mdwhensamplingismwd-TaboﬂmrmdingsindicatedbyﬁgtueSJul:ustnnc:ateschsa:nplepoinldmingexhﬁmcincmmtandadﬁ-
tionsl readings when significant changes (20 percent variaton in velocity bead readings) necessitate additionsl adjustments in flow pxe, Level and 2er0
mcmanometer.Bewscthcmanomemlevelandmomy&iﬁdmwﬁhnﬁmsandwmpermuechmgm.m&epeﬁodkchnksmﬂngmcm

# 8.5.2{Tlcan the postholes prior to the test 1un to minimize the chance of collecting deposited material. To begin sampling, verify that the filter and
pzobehenﬁngsystemsnrenpmmmpmnuc.mmmthcnouleqp.veﬁfymanhepitoxmbemdpobempmpmiypoddme_gﬁdﬁﬁmthcnonle‘.u
mcmmpeimwi!hmctippoindngdimcﬂyimomegusucmlmmodiamlymtﬂmpump.andadjnstmewamis&ineﬁ:condiﬁmNmno-
graphs are availablc which aid in the fapid adjusiment of the isokipetic sampling rate without excessive compatations. These nomographs ae designed
far use when the Type S pitot tnbe cocfficient () is 0.8510.02, and the stack pes cqnivalent density [dry molecular weight (My)] is equal to 2544,
APm-os76d=milsxhcprocedmeﬁrusingthcnanogaphs.IfC,a.ndM,.meomsidetheabwesmednnges.donotnseﬂ:cnomoyaphsunkssappro-
priate steps (see Reference 7 in Section 17.0) arc taken to compensate for the deviations.

£.5.3 When the stack is under significant negative pressure (ie., height of impinges stem), take cate o closc the coarse adjust valve befare insert-
ingtbepmbelntothesmcktopmventw:mr&ombanldnginmmeﬁlerholdenlfnwessmy.mepumpmybemmedonwirh the coarse adjust valve
closed.

£.5.4 When the probe is ig pesidon, block off the openings arcund the probe apd porthole to prevent unreprescatative dilution of the pas siream.

85.5 Tmmsemesmkm-mcﬁm,asxquimdbyMemodlorasspedﬁedbyzhcAdminismm.beingmmMnmtohmpthcpmhonuzle
into the stack walls when sampling near the walls oc when removing of inserting the probe through the portholes; this minimizes the chance of extracting

8.5.6 During the test run, make periodic edjustments to keep the mmpcmmnudmcﬁnc:holderam;:propetkvel:oddmcmioemd,irm_
csmry.saltwmainminammpmmcorkssumzo%(sa °F)atthccondcnmlsﬂimgelouﬂeLAlso.pcriodicﬂlycheck\hekvdandm of the
manomeler. ’

83.7 Iflhcpatsxmtdwpmmeﬁnerbewmestwhigh.mahngisohnuﬁc sampling difficult to mintain, the filter may be replaced in the
midstofthesamplenm.ltisreconmcndedmaxanomncnmplcxcﬁltcrassemblybeusedn&amanaucmpﬁngmchangexhemmw.nefnmsnew
filter assembly is installed. conduct a leak check (see Sec:iona.4.3).’memralPMweigmshauinch:dcmemmmsﬁmnfmcﬁlwnmmblymm

8.5.8 A single train shall be usedfonheenﬁmsmplcmn.cxc:ptincaxswhcmsimultaneo\ssamphngisraquhadintwoo:mesepm ducts
oF &t two or more different locations within the same duct, or in cases where equipment failure necessitatws a change of wains. In all othey situations, the
nse of two or Ioge trains will be subject 1o the approval of the Administrator.

Note: Whea two ¢r more trains 2re used, separate analyses of the front-half and (if applicable) impinger catches from each train shall be per~
formed, 1pless identical pozzle sizes were used ot all trains, in which casc, the frontalf catches from the individusl teains may be combined (as may
the impinger catches) and onc analysis of front-half carch and one analysis of impinger carch may be perfofined. Caonsult with the Administracor for
deui]scunccmingﬂ:ecmuﬂnﬁmofmlmwhmtwoormomminsmnud.

859 A:meendottbesmpkm.dmmccmaﬂjnstvalvc.movcmcprobemdmzﬂeﬁommcmk.mm off the pump. record the final
DGM meter reading, and conduct a post-test leak check. as cotlined in Section 8.4.4. Also, leak-check the pitot lines as deseribed in Method 2, Section

. 8.1. The fines must pass this leak check. in onder to validate the velocity head data.

8.6 Calenlaton of Peseent Isakietic. Calculntc percent isclinetic (sec Calculations, Section 12.11) to determine whether the nm was valid or
another test run should be made. If there was diffientty in maintaining isokinetic rates vecauss of source conditions, consult with the Administrator for

la variance on the igokinetic rates.

8.7 Sample Recovery.

871 Pmpﬁrcleamlppmcedumbcginsassmasmcpmbcismmovcdﬁ‘om the stack at the end of the sampling period. Allow the probe to cool,

8.7.2 Whmt_hcprobcmbcsafclyhandlcd.wipc oﬁallexwmalPMncnrthetipoﬁhepmbenouh.mdphm a cap avey it 10 prevent losing o
gaining PM. De nok cap off the probe tp tightly while the sampling train is cooling down, This would create a vacuum in the filter bolder, thereby draw-
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ing water from the impingers into the flter holder.

8.7.3 Before moving the safple truin to the cleanup site, remove the probe from the sample tain, wipe off the silicone prense, and cap the open
outler of the probe. Be carcful not to lose any condensae that might be present. Wipe off the siliconc grease fram the filter indet where the probe was fac-
tencd, and cap it. Remove the uzohilical card froem the last impinges, and cap the impinger. If a flexible line is used between the first impinger or con-
denser and the Glter holder. discommect the line at the flter holder, and letanycondmscdwmcrnrnqniddmininw the impingers or condenser, After

wiping off the silicone greasc, cap off the 1ilter holder cutlet and impinger inlet. Either ground-glass stoppers, Plasic caps, oF St capsmaybeused to

close these openiags. .
8.7.4 Tmnsfetmepmbcnndﬁlterdmpingetass:mblytoﬂnclzanupmmnismshmldbedmandpmmclndﬁunnmwim;&matmc
chances of contaminating oc losing the ssmple will be minimized.

875 Savcaporﬁon.othemwnr.uwdfm-plmupasablank.TnkeZOOmlofthisaoctmcdjmcﬂyﬁomrhcwashhomcbdngum@dplmeil
in u glass sample container labaled “acetone blank.* C .

8.76 Inspcctméu-ainpﬁmmanddmingdmmbly. and note any abnormal conditions. Treat the samples as follows:

8.7.6.] Contsiner No: 1. Carefully remove the filter from the filter bolder, and place it in its identified petri dish cootainer Usc a pair of tweezers
and/or clean disposable smgic_ilgiovesmhandlcmcﬁlmr.lfitisneocswytofpldthcﬁuu,dosusmhxhauhePMcakeisins'dethetold.Usingadry
HNylon bristle brush mcyorashsrp-edgedblade.mmllymfermnnpeuidishnnyPMandlorﬁlmﬁbusmatadhnemtbeﬁlmhddug;mmSeal
the.containet.

8.7.6.2. Container No. 2. Taking care 1o sce that dust on the outside of the probe ar other exterior surfaces docs Rot get into the sample, quantits-
ﬁvelyrmPMnfmycommfmmthepmbcnoalc.probCﬁtﬁng.pmbCIincnmdﬁonthalfoﬂhéﬁherhoMerbywaslﬁngthesemponcnrs
withaccm:andplacingthcwnshinamm.mdmdwwhwmdmwhmmmwmm
and shall be used when speciﬁedbytbcAdmlnimt«.Inmeszm.uvenwm:rhlmk.andfonowmeMminismOt'sdixecﬁmsonanalyxilrczfom
the acetone yinse as follows: X

8.7.6.21 Cachunymmovethepmbcnozzh.dcanmcmsideswfaccbyﬁusmwimadem&nmawnshbotdenndhmshingwimaNylmhis-
e brush. Brush unril the acetone rinse shows no vizsible particles, after which make a fingl rinse of the inside surface with acctoge.

87622 Bnmhandxinsetheinﬁdepmsufmcﬁningwimacﬂmcmasinﬁlarwaymmndvisibkpﬁﬁdﬁm

8.7.6.2.3 Rinse the probe liner with acetone by tilting and rotating the probe whilc squirting acctone into its upper end so that all inside swfaces
winbeweucdwixhazemc.mmeacemnedmint'rummclowuendhtothesamplccmminet.Afunnel(glasswpolycﬂ:ylmc)mybcnxdtoai:lin
msﬁuﬁngﬁqnidwashuswxhecmuinen&nowmcmﬁmewimapobcbmsh.Holdmcpmbein:ninclincdposiﬁon.squhtm'imém
uppe:endasthaprobchmahisbcing]nshedwmaMsﬁnsactionmmghdwmbqhddamphcmmrmdmthmlmmdoﬁhcmb&
and;at:hanymememdpgrﬁcumemammmisbnshedfmmmepmbe.knnmebmshmmghtheprobemcctimcsmmmnnﬁlnovisib!ePMis
c:uricdumwith!hcmwnntﬂnoncmmainsinmcpmbclinamviannlhupccﬁmmmsmim“snedmometmeulprobes.mnmmshthmugh
intheMcpmmﬂ:cdmsnhﬂatleﬂsixﬁmcssinccmﬂlprobwhavcmﬂmﬁmmwmhparﬁcmuemmmbemuapped.kimmeh\sh
wixhaeetom.andquanﬁtaﬁvdycdkctmcsewashingslnthesamplccontainer. Aftar the brushing, make s final acetone rinse of the probe.

8.7.6.2.4 Itis recommended that two peaple clean the probe to minimize sample logses, Berween sampliug rons, kecp brushes clean and protected
from contaminaticn. )

8.7.62.5 Aﬁereus.uingthaalljoinshmbeenvdpedckanorsﬂicmegm.dmmeinsidcofthefxmxhalfuhhcﬁlu:rhddubymbting
ﬁummswi!haﬁylmI:risnzhmshmﬂxinsingwithmcm.mnsccachsufmmwdmsummﬂnudedwmoveﬁsihkpmm.mea
final rinsc of the brogh snd filter halder. Carcfully rinse ont the gl:sscyclone.also(ifap;ﬂicablc).Aﬁcraﬂ acetane washings and particnlaie matter have
mcneoneccedin:hesamplcconniner.dghtcnthclidmmempleconmincrsoﬂ:mmtonewiﬂnotleakonrwhcnitisshippedwthclahomory.m
mehcightofmcﬂuidlcvclmmw&mmmofwmkmmmsmuhdmmwmmﬁmﬂfychmyium

8.7.6.3 Container Na. 3. Note the color oftheindicaﬁngsnicagcltodcmincwhcmanhasbeenmpletely spent, and make 3 nowtian of irs
condiﬁon.'l‘msfcrthesﬂimgelﬁmd:efotmhimpﬁngutoitsmip'nllcmminer.andseaLAfunnclmaymaknitcasicrmponﬂhca‘liczg:lwithwt
spi]ling.Arubberpdicemanmyb.cusedasanaidinmmwinglhesﬂimgelﬁomﬂteimpmgti.Itisnolmcessafytommove!hemnllamOMIOt'dxm
paniclutha!mayadhmmﬂ!cilﬂpiﬂsawm,andarediﬁcult!ommove:Sinccthepininwdghtiambcusedfm‘moismealcuhﬁms.donutmany
wamrorommnqmsmnmsfenhesimagdltfamnuisavmmmeﬁem.fonovmzpzmrorCominnNo.ainSacdon 1123,

8.7.6.4 Impinsaww.mmcimpingmasfonows:Makzanow.ﬁonofanyeoloruﬂmintheliquidcmh.Mnsmtbeliqdddmisimhe
ﬂrstthmimpingzrstowitlﬁnlmlbymingagnduarzdcylinderorbyweighirxgitmwimmos gbyusingahnlance.nemmevolumenrwdghrot
liqnidpms:nt.'rhisinfomaﬂonisxcquired to calculate lhemoisnutmnmn(dm:ﬂmtgas.mﬂuxdmcﬁqnidaﬁdmmingmdmmdingmcvd-
mcorwcighr,unlessanalysiso!zheimpingacsmhisquﬂmd(mc NOTE.Sectinn&Ll.S).Iradiﬂmmtypeofoundenscrisused.measmme
amomnofmxﬁsnnecondcmdcilhqvolummicallyorgmvimcﬁwy.

8.8 SnmpleTmnsporLWheneverpossible.conminersshoumbeshippadinsuchaw:ynnuhcymmsinupigma:auﬁmcs.

9.0 Qualiry Control
9.1 Miscsllaneous Quality Control Measwres. ) .

Section . Quality control measure Effect
8.4, 10.1-10.6 Sampling equipnent jzak chack and calibration. Fnsurcs socunate messarement of stack gas fow me, smuple volume.

9.2 Volume Metering System Checks. The following procedures arc suggested to check the volume metering system calibration values af the

field test site prior to sample collection. These procedures are optional.
9.2.1 Meier Orifice Check. Using the calibsaton data obtained dusing the calibration procedure deseribed in Section 10.3, detcrmine the AH@
for the metering system orifice- The AH®@ is e orifice pregsure differential i units of in. H0 that casrelates 10 0.75 ofm of air a5 528 “Rand 2992 in.
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Hg. The AH®@ is calculated as follows:

T 2

MB
AH®@ = 0.0319AH
P Yov 2
bar m

‘Where:
H = Average pressure differcatial acToss the arifice meter., in. H,Q.

T = Absolute aversge DGM 1emperanne, “R.

P‘.=Baromeuicpnssmc.in. He.
© = Total sampling time, min.
Y = DGM calibration factor, dimensicaless.
Vg = Volume of gas ssmple as measmred by DGM, def.
0.0319 =(0.0567 in. He/ °R) (075 cfmp
0.2.1.1 Before beginning the field test (a set of three runs nsually constintas a field 1est), operate the metesing system (L., pump, volume meter,
and orifice) at the AH@ pressure differential for 10 minutes. Recoed the volnme callected, the DGM wemperature, and the baromeric pressure, Calculae

.2 DGM calibration check value, Y, as follows:

1

Y 10 [0.0319 'rm]z

©” Vol Pog

whexe:
Y‘=Daumlih-aﬁmcheckvnme.dimcnsim
10 = Run time, min.
9.2.1.2 Compare the Y value with the dry gas meter calibration foctor Y to determine that: 0.97Y<2 Yc <1.03Y. If the ¥, value is not within this

mge,mcvohxmcme:eﬂngsymmshmndbeinvesﬁgmdwmebemmem
922 Camnaderiﬁcaloniﬁm.Acriﬁcalu-iﬁor.,mmnmclggﬁm:'mmstmmuspkmewmddeﬁpedmummamemmofm

10.0 Calibrarion and Stendardization

Note: Mzintain 3 labosatory log of all calitmatians.

10.1 Pxochmﬂc.hubcnnulcsshanbcuﬁwmulb:fmth:i:iniﬁalwinthcﬁcld.Usingamicmm:m.mcmmemdmcnmk.mum .
pearest 0,025 mm (0.001 inJ.Mabemmescmmmenmmemsusingdiﬂeremdimmexhﬁmc.mdobmin the average of the measurements. The
diﬁmbumthchighandlwnumbexsshaunotexoeedo.lmm(o.wm).Whennw.z!csbmomcmed.dcnwd.uconudnd,mcywnbc

mrwalihmmdbefmmﬁanhnmhshaub:pmnmuymﬂmﬁqndyiﬂenﬁﬁed.

10.2 Pivot Tube Asseoably. The Type S pitot tabe assembly shallbac;ﬂibra!cdaccordinglothepmwdmeomlhedin Section 10.1 of Method 2.

10.3 Metesing System.

103.1 Calibration Prior 10 Use. Before its initial nse in the fGeld, the metexing system shal} be calibrated as follows: Connect the metering systeny
inktmmewﬂctofawetmstmsuma:ismmwmﬁnlpaccm.ncfnrmﬁgms-ct.‘rh:weucs:metershouldhavenmpacitydaolimslmv(l
ﬁsxev).Asp&ommof400ﬁtas(Mﬁ’)amacmpacity.oreqnivaI:nnnmybensedfonhisanbmﬁon,amwuya a wet test meter is usgally more
mﬁwmmmmwshmﬂdbepuindimnycalmmdvﬁm aspirometcruranquiddjsplmntmetetwensmﬂxexamyoﬁhewut
mm.Spimmcxasotwetmstmcmsofoxhcrsimmx\vbemed.movidedmmespedﬁed'mdmofmcproeedmmmﬁnmmmmcmm-
ingsys:cmpnmpfurabom15mimm:swimﬂwuiﬁncmmanmmnimﬁnganndianmadhgsexpecwdmﬁnlduxtoﬂlowmempmmmup
andn:pnm:itlheimerlo:snrfaceofthewenestmetzrzobethoronghlywemd.mn.ateachofaminhnmotﬂnecmiﬁmmmomcmwtﬁny.pusm
cxactquanﬁtyofgasmmnghrhewclmstmetctandnotclhcgasvnlnmchﬂicalcdby(heDGM.Alsonowﬂltbmuicpmsmandlhetempeﬂmres
oflhewetmmexe:.thein‘.etofmeDGM.andﬂnomletofmeDGM.Selectmehighatandluwestmiﬁcesexﬁngsmlnnheuhecxpecmmmm-
lnsrangeofthcouiﬁce.Uscaminimmnvolnmcofﬂ.ldm’(sﬁ)nalloxiﬁccsetﬁngs.Recm‘laﬂﬁwdguonafomsimrihrtoFigmuS—Sndcalnulslc
Y,u:cDGMcalihmionfm.andAH@.lh:miﬁcecalihmﬁmtma.nunchoriﬁeeseningasshcwnonﬁgnms-s.Alluwablciolerancuforindivid-
nal Y and AH®@ valucs arc givcninFigm:S-S.UsnthcmgeofﬂvaaluesinlhemlcnlaﬁmSinS&ﬂOﬂlZO.

10.3.1.1 Bcﬁomca]ﬂnaﬁnglhenrmﬂngsym.itissug@smdmatakakmkbecmde.Formeleﬁngsysumsh:\Vingdinphﬂgmpumps.
thenmmancak-checkproccdwewinnotdemmhgeswithin mepnmp.Famucmcsmcfonowinglmkchmkmwedmismgwmam-
minwealibmﬁonmnm&mm%in(0.0ZOcﬁn).Atﬂlcmﬂofﬂ:crm.mmediﬂumeeonbemcnsmedwettametermdDOMvommes.
Divldelhediﬂ'zmwbyIOtogetﬂlclcakm:.Thelczkmcahonmwmcodo.wOS?m3Imin(0.020ctm). ) _

10.3.2 CalibratimAﬁu‘Usc.Aﬁneachﬁcldnse.theuh‘bmﬁonofmcmtqingsymmshanbecheckedbypertmnﬁngmmecd.ﬂnﬁmrmal
a single, intermediate asifice serting (based on the previous ficld wso.wimmemumse:atmemaﬁmnmvﬂucmmhedmgwemm.%
adjustmevacuum.innrtavalvebetweeamewetmmemandthei_nktoftbcmaingsymmCalmﬂnuthewerogevdneot&cDGMcaﬁhaﬁm
fanta:lfmevalueh:schmpdbymmmspuwm.xewlmwmcm:wommcfunmgcofodﬂecsctﬁngs.asdctai.\edin Secticn 10.3.1.

Note: Alternative procedures (¢.8. mhccﬁnsﬂlcoriﬁoemechocﬁdwt)maybcuacd.mbjeﬂto the approval of the Administrator
10.3.3 AmcpmﬂnVniaﬁminCamxaﬁomlftthGchﬁdm!valusohﬁmdbdmemdafusmﬁwialﬁﬂahymmsmmc
1ot scries shall eithes be voided.orcalcnlationsforthcmtmiesshanbepeﬂonnedusingwlﬁuhevcrmemmﬂldentvalne(ie..bcfm-.araﬂa) gives

the lower value of total saxople volnme.,
104 P:obcﬁmrzr(‘.alihaﬁ.Usr.ahmmmmgmmmbmtdmmmdmmmmsmmappmmmouexpwedmmhthe

soumesxobempled.Pssthisainhroughmepmumaqpiwmphﬂowmwnﬂ:mmgmpmbeinlﬂmdouﬂelmnpuﬂmcs at various
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probe heater settings. For cach 4ir temperature generaied. construet a graph of probe heating system setiing versus probe oudet temperature. The proce-
durc cutlined in APTD-0576 can also be used. Frobes constructed acrarding to APTD-0581 need not be calibrated if the calibration curves in APTD-

0576 are used. Also, probes with ontlet temperaure monitoring capabilites do not require calibradon.
Note: Thc probe heating system shall be calitwated before its initial use in the ficld.

10.5 Temperstise Sensoss. Use the procedige {n Section 103 of Method 2 to calibrats in-stack temperature sensoss. Dial tharmometers, sech as
mmdf«tthGMawcwdmmonﬂcashnnbeauhﬂedagsinammyén@asmm. :

10.6 Barometer. Calibeate against a mercury barometer
11.0 Analysical Procedure

11.1 Rccond the data required on a shoet such as the one shown in Figure 5-6.

11.2 Handle cach sample container as {ollows:

11.2.1 Container No. I.Wmcmmnminmcﬂﬁppingmnmmnmsfamcﬁltu-mdanyloosePMfrommesamplecmminermatared
glexs weighing dish. Desiccate for 24 hours in a desjccator containing anbydrous calcium sulfate, Weigh toa constant weight, 2od report the results to
the nearest 0.1 mg. For the purpeses of tis section, the term “copstant welght means a difference of no more than 0.5 mg or 1 percent of total weight
lesm:eweighnwhichevuisgrcam.bemeenMGmecuﬁvewdgbings.wﬁhnolamm 6 bours of desiccation time between weighings, Altema-
tivcly.thcsamplcmaybeovendﬁedallm °C (220 "F)for2lo3hou:s,cooledind:edesicm(or,mdwcigbcdmacmmntweighguﬂmomm
specificd by the Administater. The sample may be oven dricd at 104 2C (220 “F) for2 to 3 hours. Once the sample has cooled, weigh the sample. and
use this weight as 2 fipal weight -

11.2.2 Container No. 2. Note the Jevel of Liguid in the container, aad confirm on the anglysis shest whether leakage ocoured during transport. If
anoﬁmblcamountoﬂeaksg:hasmumnd,dtwvoidmempleormemctho&.wbjecuomeapprowlofth:Admu'nismlm,mconmmCﬁnal
xcsults.Measmemzﬁquidmmiswntﬁnadthwlmmimnymﬂmlmgmvimuimnymmojngnsfetxheconmxstoamedﬁt)mlbgakm
and evaporae to dryness al anbicnlmpuatureandpressme.Desiomtefor24homs.andweighwadonsmntwcight.mpmthcmmswthcncmn

0.1 mg.
112.3 Container No. 3. Weigh the speat silica gel {ax silica gel pins impingey) to the nearest 05 g nsing 2 halance. This step may be condncted in

the field.

1124 Acttone Blank Container. Mcastre the acetone in this contxiner either volumetrically or pravimetrically. Transfer the acctope to & tared
?jomwer.mdmpmmmdrymumﬁemwmmmmﬁmeto:24hocxs.andwdghxoaeonst:mwdgm.nepatthemm:s
to the nearest 0.1 mg.

Note: The contents of Container No. 2 as well as the acetene blank container may be cvaporaied at temperatures higher than ambient. If evapera-
tinnisdoneumclwatedtempaamre.ﬂnlempmnncmunbebelowthcboﬂingpointofﬁnsolvem;a!m.mptvent *bumping,” he evaporation pro-
cess must be closcly supervised, and the contents of the beaker must be swixled occzsiouanymmxinminmevcnmmpumusemmccme. as
aceone ishighlyﬂamablomdhasaluwﬂ:shpoim.

12.0 Data Analysis and Calculations
Canyou_t}calculaﬁons.muininzatmone extra significant fipine beyond that of the acquired data. Round off figures after the final colculation.
Other forms of the eguaticns may be used, provided that they give equivalent results.
12.1 Nomenclature,
An = Cross-aectipnsl ares of nozzle, m? (f2).
B,,, = Water vaper in the gas stream, proportion by volume.
C, = Asetone biank residue coGeeptration, mg/me.
¢, = Concentration of pasticulate matter in stack gas, dry basis, corpected to standard condltions, g/dscun (gr/dsct).
1 = Pescent of isokinetic sampling. '
1., = Individnal leakage ratc observed during the leak-check condncted prior 1o the first coniponent change, m¥/min (f3/min)
L, = Maximum acceptable jeakage sate for either a pretest leak-check or far a Ieak-check fallowing & component change; equal to 0.00057 m¥min
(0.020 cfmn) or 4 percent of the average sampling rate, whichever is less.
L, = Individual leakage ric observed diiring the leak-check conducted priar 16 the “i** component change (=1, 2, 3 ... 1), m¥%min {cfm).
L, = Leakage rate obscrved during the post-test leak-check, m3/min (cf).
m,= Mass of residue of acetone afiér evaparation, mg.
m, = Total amount of perticulste mager collected, mg.
M, = Molccnlar weight of water, 18.0 gg-male (18.0 /lb- malc).
Pw=Bmuicpumeumcmmpﬁnga'&.mmHan.Hs).
P, = Absolaie stack gas pressure, jam He (in. Hg).
P,‘=Smndmdahsolnmlxmn=.760mnﬂg(2932in.ng). ‘
R = Idesl gas constaat, 0.06236 ((wm H3)V(K)g-mole)) {21.85 ((in. He) (AM( °R) (b-molc))}.
T_ = Absolute average DGM temoperatnrs (see Figure 5-3), K ( °R).
T, = Absolute average stack gas texoperatme (see Figare 5- 3), K (°R).
T, = Standard absolnte tempcrature, 203 X (528 °R).

"V, = Volume of acetone blank, ral.

V.., = Velume of acetone used in wash, mL
V. =Total volame of ignid collected in impingers and silica gel (see Figure 5-6), mL
vn=Vo1um:ofsasmplcum:asmedbyd:ygmmem.dcm(ch.

150

e

(T

we
(f



= QOct-16=01  09:05am  From-I1UC BLANDING : 801 678 2224 T-520 P.014/025 F-580

Environmental Protection Agency PL. 60 App. A, Meth. 5

V gty = Volume of gas sample measured by the dry gas meter, comrected to standard conditions, dsem (dsef).

V ooy = Volume of water vapor in the gas sample, carrected to standasd conditions, scm (scf).
(o V, = Stack ges velocity, calculated by Method 2, Equation 2- 7, usiag data obtained from Method 5, smisoc (R/sec).
Rl W, = Weight of residue in acetoe wash, mg.

Y =Dry gas meter calibration factor.

AH=Averagepnssurcdiﬁutnﬁalaaossxhemiﬁcemctcr(se:FlgmcS4).mmH,O(mH,OJ.

P, = Deasity of acetone, mg/ml (sce label on bottle).

P, = Density of water, 0.9982 /ol (0.002201 1b/mi).

8= Totl sampling time, min.

@, = Sampling tme interval, from the beginning of 2 run until the first component change, min.

6, = Sampling time interval, between two successive component changes, beginning with the interval between the first and second changes, min.

6,=Samplingtim=inmrvaLﬁ'omthefmnl(nﬂ)eomponemchangcunmthcmdofu:esumplingmn.min.

13.6 = Specific gravity of mercury.

60 = Scc/min.

100 = Cenversion to pescent.
122 AvmgeDryGastTmpumnemdkmagcoﬁﬁcehanmpSwdmm(ﬁng-B). .
2.3 DryOasVdnmaCmmthnmpkvohmmmuedbymedugasmemwmdmcaﬂiﬁm(m =C, 760 rom Hg or 68 °F, 29.92 in,

Hg) by using Equation 5-1.

AH AH
T“(Pbar“la.s) SKV YPM"(ETE)
T m T

Eqg. 5-1
TmPnd m

Vm(m)=VmY

‘Where:
K, =0.3858 °K/mm Hg for metric vaits,
=17.64 °R/ in. Hg for English imits. .
Noto: Equarion 5-1 can be nsed a5 written unless the jeskage rate chserved during any nf!hemandaxm'ylcak‘chccks (Le-, the post-test leak check
or leak ch;cks copducted prior to component changes) exceeds L. Ipr or L; exceeds 1., Equation 5-1 must be modified as follows:

(a)CaseI.NocomponeMchangesmmkdmingsampﬁngnm.lnmiscase.xeplaechianuuﬁonS-l with the expression:
= (Vi = (L, ~L)®)
(b) Case 1. Onco&'mmcompmenlchsngesmakdminglhcsnmplingmn.lnﬂﬁscasc.mplmelnEquaﬁms-l by the expression:
n
Vo~ (L —Lg8y ¥, (b~ )8 (L, ~ L8,

1=
and substimte only foc those Jeakage rates (L; or L) which exceed L
12.4 Volume of Water Vapor Condensed.

PR Te
v =V =K,V 52
w(std) 1M P, BVie Eq
‘Where:
K, =0.001333 m¥/m] for metric umits,

=0.04706 ft¥m} for English units.

12.5 Moiswre Content.
V
B =3 “’is‘g’ Eq 53
msd) ™ w(std)

Nuemmmdawmdmplct-ladcngasm.:wocalculaﬁonsoﬁhemoimccomofmcmckgasahaubcmadc.onefmnme
impmgumalysis(squaﬁons-3).mdasecondfmnmeassumpﬁon of saturated conditions. The lower of the two valoes of B, ; shall be considered cor-
mc:.mpmcudmcfadcmminingtbcmoisumconmmbaxdnponmemumpdon of satnrated conditions is gives: in Section 4.0 of Method 4. For the
purposesofﬂxismahod.thcsvmg:mckga.snmmnﬁ'omﬁgmsamybeuudtomnkedﬂsdewninzﬁon.prwidcdmatunmyofﬂ:ein-
gtack tenperatuye scnsor is =] °C (2 °F).

12.6 Acerone Blank Concentration.

C. = 2 Eq. 54

& Vb,
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127 Acetone Wash Blank

W, = C,VauPy Eq. 5-5 £
12.8 TomlParﬁunathcighLDcmmmememtalparﬁaﬂmmmmhMMdeewdghBOMnedﬁmCmmmlandzmthe !C"
alege

acetone biunk (sce Figure 5-6).

Note: In no case shall a blauk value of greater than Oml-mntofmcwdgiuofxexoneusﬁbe subtracted from the samplc weight. Refer to
Scction 8.5.8 10 assist in caleulation of results involving rwo or mare filter assemblies ar two or more sampling trains,

° 12.9 Pamsculate Conceatration.
C, = vx_yl_l.; Eq.5-6
m(std)
Wherc:
K4 =0.001 g/mg for melic tnits.
=0.0154 gr/mg for English uaits.
12.10 Conversion Factors:
From To Muldiply by
fd m 002832
& ng 64.80004
o mgpm {zme4
mg I 4 Q001
o ] 1429 x 104
12.11 Isoiinetic Variation.
12.11.1 Calculation from Raw Data,
(v, Y)
m AH
} 1°°T3[K4V1¢ P —(Pour*33 ﬁ]]
1= — Eq. 57
SOGvEPBAn
‘Where: A o
K, =0.003454 ((mm HeXm3)Y((ol)X °K)) for metric units, 2 N
= 0.002669 ((n. HeX&"))K(mlX “R)) for English units. , b, e
12.11.2 Calculation from Intcrmediate Values.
- Tavm st P 1gl00 K Ty Vingent Eq. 58
Tgm" seAnPssc(l =By PsvsAue(I -B_.) ’
‘Where:
K, = 4.320 for metric umis,
= 0.09450 for Englich units.

12313 AncepmbleResnlts.If90pemcutslslmpcm:nt.mcmsnltsmacceptablalfthc?Mmadrsmlawineompaﬁsmtorhcsmdaxd,md
“I" is over lleerecutorlnssthmmpmmnmcmmmyoptwmptmcMRmcﬁnSwﬁm17.0maybcumdmmakcmccpt-
ahiliry judgments. If <T" is judged to be unacceptahle, reject the results, and repeat the sampling mun.

12.12 Stack Gas Velocity and Volumetric Flow Rate. Calcnlmmavaagemkgmvdmﬁyandvdnmk:ﬂowm,ifumded,nﬁngm
obuﬁncdinmismcthodandﬂ:ceqnsﬁmin&:cﬁMIZSand12.4ol’Memodz.
13.0 Method Performance. [Reserved]
14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [Reserved]
16.0 Altarnarive Procedures

16.1 DrmeMmasaCalﬂ:ra!ionSlandazd.ADGanybcusedasacnlibuﬁonsmduﬁforvolumcmcasumcnmin.phneofthewettest
meicr specificd in Scetion IQB,Wmmnhwﬁwwﬁdlyandmﬁmwdpcﬁodimﬂyasfom

16.1.1 Standard Dry Gas Meter Calihration.

16.1.1.1. TheDGMtobculibmedandusedsasecondaxyn!uencemcwtshouldbeofhighqulitymdhavcmappropiamlysiudapaci‘y
(e.g., 3 litsirev (0.1 fro/rev)). A spirameter (400 liters (14 1) or more cepacity), or equivalent, may be used for this calibration, although a wet test
mmisnnmnymmp:uﬁcalmwetu:mwshmldhaveaupadty ofmumﬂmv(lﬁ’lm)andapablcafmeasmingvolumewwixhinl‘Oper-
cent chmmcmshouldbeched:cdnguinstaqaimm:uroraliquiddisplas:m:mmmtoensure!hamyofthewe:mstmeter.Spimtusor
wetwstmemsofothesizcsmaybcnwd.providadthatthcspedﬁcdancmcipsofthcpvwdmnmmninmined.

16.1.1.2 Setup the components as shown in Figure S-?.Aspiromexer.orequivalem.maybcuscdinplacc of the wet test oeter in the system., Run
the pump for et least 5 minites at a few rate of about 10 litere/min (0.35 cfin) to condition the interior surface of the wet test meter. The fressure drop ..
ind!wwdbythemmomatﬁtinktsideoftbeDGMshonldbeminimimd(nogcamnhanlODmmH;O(ﬁn-HgO)uanowmdaolinsImin(l { -
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cfm)). This can be accomplished by using large diameter whing conncctions and straight pipe fimipgs.
16.1.1.3 Collect the dotu a5 shown in the example dara sheet (sec Figure 5-8). Make wriplicate runs at cach of the flow rates and atno less than five
D different flow rates. The range of flow rates should be betwern 10 and 34 liters/min (0.35 and 1.2 cfm) or over the expecied operating sange.
e 16.1.1.4 Calculate flow rate, Q, for each run using the wet test meter volnme, VW, and the run time, . Calculate the DGM coefficient, Yds, for

each run. Thess calculations arc as follows:

PV
bar ~w
QnKI(Tw+T 5 Eq.5:9
v = VorTas * Tard var Eq. 5-10
® v To+T pfp, +AE
ds' w sid’\ " bor * 13.6

Where: .

X, =0.3858 oC/mm Hg for metric units=17.64 “Ffie. Hg for English units.
V,, = Wet test meter volume, liter (8).

Vg =Dry gas meter volume, liter (£%).

Ty, = Average dry gas metef wmpetature, C(F).

Ty=273 2C for mewic wmits =460 °F for English nmits.

Tw = Average wel test meter temperature, *C(°F
P.,.=Barumcu-icpmsmmmﬂg(in.}lg)
Ap=Dry3nsmewrin1ctdiﬁmﬁalpusswe.mmH¢0(m.H,O).

6= Rup ime, min.

16.1.1.5 CempmtkzdmeY,,valmmexhotmnwmesmddemincmcmmiMmAnﬁnimnmwlues.'Ihediffmbemeenthe
muimummdminimumvahmsa!aachﬂowmteshwldbenogrmrmo.oso.)zmmnfuip]imtemnsmybemndeinordcrmoompletethis
mquimmmtlnaddiﬁon.memewcoem:im:sshmddbcbetmossml.w.ltanxspdﬂaﬁmcmabcmctmmrmaemofmccssiveuipn-
cate Tuns, the meter is net suitable s a calibration stagdard aud shonld pot be used as such. If these specifications arc met, average the tree Y, values
axeachﬂownm:esnlﬁnginnolmﬂmnﬁveavaagem:mooeﬁdcn&Y*.

. 16.1.1.6 Prcpare acurve of meter cocfficicnt, Yy, versus flow rate, Q for the DGM. This curve shall be used as a seference when the meter is
£y used to calitrate other DGMs and 10 determine whether mealibration is required.
Lo 16.1.2 Standard Dry Gas Meter Recalibration.

’ 16.12.1 Rccalihmc!hcmndmlDGMagainstawc:mstmm:rmspkomﬂermuanyorafmrmeryzoohmofopcmﬁm.whichcvums
ﬁmmxequkcmcntisvalidproviduimcmndadeGMiskeptinalabummryand.itmpmed.wudforasanyotbcrlsboramryinmummt.msc
xomesmndardmetcrmaycaw:acbangemmemﬁunnmmdwmreqﬂnmmﬁequcmm.

16.1.22 AsanahernnﬁVBmfnﬂmcalihmﬁm,arwo-pdmdﬂnaﬁmchcckmybemﬁz. Follow the same procedure and equipment arrange-
ment as for a full recalibration, but memunmlymﬂowm[mggcsbdmusml4:md30m(05and 1.0 cfm)]. Calculate the meter
coefficients for thess two points, and compare mevalneswiﬂnhcmetzxcalibmﬁnncmlfmetwocoefﬁcicmmwlmh 1.5 percent of the calibration
curvcva]uesatmcsamcﬂowmmmemﬂaneednabencaﬁbrﬂedmﬁlmenmdmfcamﬁhaﬁmchmh :

162 C.liticalO:iﬁceSASCalilxaﬁnnSmndmﬂs.Cﬁﬁeslmiﬁoesmybeuedascalibmﬁmstmdarﬂsinplaccoflhcwetmtmetal.peciﬁedin
Section 16.1, provided that they are sclected, calibwated, and used as follows:

16.2.1 Selecton of Critical Orifices.

162.1.1 Tncprmduulhntfnnuwsdmibesﬂi:useofhypodmicmedlesormmswclmedlcmbingswhichhnvcbecnfoundsﬁnbl:for
useascriﬁc:ﬂoxiﬁccs.OlhnrmaBiaISandcxiﬁcaloﬁﬁccdcsignsmaybcusedpovidedtheoﬁﬁcesactasmuiﬁmlorlﬁccs(ie..aaiﬁcalmm
be obtained, a5 described in Section 16.2.2.2.3). Select five critical orifices that are approptiately sized to cover the range of flow nares berween 10 and
34litmﬂmin(0.35andl.ZCﬁn)Gdnexpecmdopcmﬁngrange.Noofmecdﬁdmiﬁcsshouldhmﬂnatpecmdopcnﬁngmgc.Anﬁnimnmof
ﬂ:mecﬁﬁcaloﬂﬁccsudnbcmdedtocalibnteaMethodSDGM;ﬂ:coﬂutwocxiﬁcaloﬁﬁeﬁmmnsspaxesandpmvidebeuersebcﬁonfor
u-ankmingmcmgcofupaaﬁngﬂuwmmmedksizcsandmbmghngthsshmin'l‘ables-l in Section 18.0 give the approximate flow rates.

162.12 Mncudlscanbcadaptodwammodstypcumpungminasfouuwslnsenascmnboulcswm. 13 by 20 mm slecve type, mto
a ¥-inch Swazelok (or equivalent) quick connect. Insert the peedle into the stopper as sbown in Figure 5-5.

1622 Q'iﬁn:dOﬁﬁceCa]ilxaﬁm.'l'hcpmcedmedesmibedinlhissccﬁmusestheMedzodSmctﬂbmwnﬁglnﬁmwhhaDGMasdmibud
inSection6.1.1.9!00&1ih'alcﬂtuiﬁcslmiﬁncs.omusnhcmesmaybeuwd.mbjecttomapprova.lofthcAdminisuatur.

162.2.1 Calibration of Meter Box. The cxitical ozifices must be calibrated in the same coufiguration as they will be used (i.c.. there should be no
cognections to the inlet of the arifice).

1622.1.1 Before calibrating the meter box, leak check the system as follows: Fully open the coarse adjust valve, and completely closc the by-
passvalve.ﬂngtheinlﬂ.ﬁenmmonm:pm:np.mddewnnine\Vhelbe:rthmisnylmkag:.ml&nkagcmmmm(ie”nodcn:cmm-
raent of the DGM dial shall be scep for 1 wimute).

1622.12 Check also for leakages in that partion of the sampling train between the purap and the erifice meter. Sec Scction 8.4.1 for the proce-
dure; make anycamctions.ifncccm.lﬂcabagcisdumwd.checktmumk:ﬁgaskﬂs.looseﬁmngs.womo-xiuss.m..andmnkeunemcessary
Fe)

16.2.2.1.3 ARer determining that the meter box is leakless, calibrate the meter box according 1o the procedure given in Scetion 10.3. Make swe
that the wet test meter meets the regquirements stated in Section 16.1.1.1. Check the water lcvel in the wet test meter, Record the DGM calibration {actot,
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Y.
16222 Calibration of Critical Orifices. Setup the apparatus as shown in Fignre 5-10. .
16222.1 Allow a wasm-up time of 15 misnws. This siep is impartant 1o equiliteate the temperanire conditions through the DGM. ;" “
162222 Leak check the system as in Section 16.2.2.1.1. The leakage sate shall be zero. : Vel
162223 Before calibyuting the: critical erifice. determine its suitability and the appropriate operatiog vecuuts as follows: Turn an the pump,
fully open the coarse adjust vaive, and adjust the by-pass valve to give a vacnum reading comesponding to about half of atmosphicric pressure, Observe
the meter box erifice mauometer reading, H. Slowly increase the vacuum reading natil a stable reading is obmined on the meter box grifice manometer.
Record the critical vacuum for each orifice. Orifices that do not reach a critical value shall not be used.
162224 Obtain the barometic pressure using a barometer as described in Section 6.1.2. Recor the baromeric presswe, Py, in mm Hg (in.
Hp. '
162225 Conduct duplicatc nms at a vacuum of 25 10 50 mm Hg (1 to 2 in, Hg) above the critical vacuum. The muns shall be atleast 5 minutes
cach. The DGM volume readings shall be in increments of camplete revelutions of the DGM. As a guideline. the times should not differ by more than
3.0 seconds (ihis includes allowance for changes in the DGM tempesatures) In achieve %05 perceatin K® (sce Eq. 5-11). Recard the information listed
in Figure 5-11.
16222.6 Cslculate K' using Equation 5-11.
AH ¥
1 Klva(Pbaf+ 13.6)" amb
K = T h Eq. S-11
b m
Where:
K = Critical crifice coefficient, [mX “KysV[(mm Hg)min)] {[(ft ) “RAV2V] [(in. Hg)(min)].
T, = Absolute ambicnt temperature, “K(°R).
Calculate the arithmetic mean of the K valuss. The individual K* valnes should not differ by more than =0.5 percent from the mean valve.
16.2.3 Usinp the Critical Orifices as Calibration Standands,
16:2.3.1 Recond the barometric pressure,
162.32 Calibratc the mewering system according to the procednre onttined in Section 16.2.2. Record the informatio listed in Figure 5-12.
162.33 Cslenlate the standsrd volumes of air passed through the DGM and the critical arifices, and calentars the DGM calibration factar, Y,
AH
K, V[P * (58]
v = Eq. 5-12
m{std) T ’
. m , -
s'!'._.}:
P06
bar
v =K, —— Eq.5-13
cr{std) 1
Jiamb
v
Y= T"L"‘l‘ﬂ Eq. 5-14
m(std)
‘Where:

Vet = Volume of gas samgple passed through the critical orifice, cormected to standard conditions, dsem (dscf).
K, =0.3858 K/mm Hg for melric units
=17.64 °R/in. Hg for English units.

16234 AvmgemeDGMcalibmﬁd:valm:sfu-amhoftheﬂowmmwfnmﬁmm!:umhofmcﬂowrmﬂoﬂdwdiﬁaby
mare than 42 percent from the average.

162.3.5 To detexmine the need for recalibrating the critical miﬁmcompmtbeDGMYfmmobuhwdﬁomtwoadjmoﬁﬁoesmh dmea
DOM is calibrated; far example, whea checkiug orifice 13/ 2.5, usc orifices 12/10.2 and 13/5.1. If any critical orifice yields a DGM Y fastor differing by
mee mm2pucmtﬁunmcuhu&mﬂihmmecﬁﬁcnlmiﬁumgw5mﬁm 16.2.2.
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. 18.0 Tobles, Diagrams, Flowcharts, and Validation Data

Gauge/cm Flow rat liters/min. Gauge/cm Flow rate litext/mim.
12176 3256 14123 19.54
127102 3002 14/5.1 1727
13/2.5 pAdr) 14776 16.14
1351 250 1532 14.16
13/7.6 n3? 157756 11,61
13/10.2 2067 13102 1048
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Figure 5-1. Particulate Sampling Train.
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Figure 5-2. Leak check of Meter Box.
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Fignre 5-3. Particulate Field Data.
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Temperature Seasor U-Tube
“/ " .
|
:‘ﬁt
oaea .
o
Metering System Wat Tast Meter
Figure 5-4. Equipment arrangement for metering
system calibration. {
(‘ c Data: Metering System Identificacion: _ e
T Baxometric pT B - ia,
i ’ Temprratures
orifice sapoacter Bpirtceter (Wat XYy Faa meter

mottiog SH meter] gas volume, volume Y, Spirometer Dry Cam Meter Time
da. HO - (<3 (wet auter! T, e -
e e 4 Inlek tutlet | Average win

Ts Tu T

., .r -'

talculations
h ¢ P
aR
in KO
Aversge
ance for individudl VAIUSE & 0.02 ‘from aweragr.

Y = Ratio of reading of wat test mecar to diy teac merer: toler:
aM, = orizice pressure differential thatr equates to 0.73 cfs of air B 63°F and 29.92 inched ©f agseury, in. WO;
volepsace for lmaividual valuen » 0.20 Prom average.

Figure 5-5. Example Data Sheet for Calibration of Metering
System (English Units).
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Plant,
Date
Run No.
Filrer No.
Amount liquid lost during transport.
Acetone blank volume, ml
Acetone blank concentration, mg/mg (Equation 5-4)
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SURFACE WATER MONITORING PLAN

AND STANDARD OPERATING PROCEDURES

PARTI SURFACE WATER MONITORING PLAN

1.0

1.1

1.2

2.0

MONITORING METHODOLOGY
Flow Measurement

No flow measurements are taken at the two drainage creeks sample locations: Westwater
Canyon and Cottonwood Creek.

Water Quality

Westwater Canyon and Cottonwood Creek are monitored at two locations west of and
adjacent to the White Mesa Mill facility (See Figure 1). Samples are obtained annually
from Westwater and quarterly from Cottonwood using grab sampling and analyzed in
accordance with Table 1.

QUALITY ASSURANCE

Quality assurance for surface water monitoring includes an annual review of procedures
used to measure field parameters; review of procedures for sample preservation;
precautions applied to use of sample containers and equipment; and semi-annual
submittal of one site split sample for analysis as a blind duplicate.

PART II SURFACE WATER STANDARD OPERATING PROCEDURES

1.0

EQUIPMENT

Equipment used for monitoring surface water quality includes:
1. Beckman Model 20 pH meter and probe, or equivalent;
2. YSI Model 3000 temperature and conductivity meter and probe, or equivalent;
3. Polyethylene sample containers;

4. Sample bucket (5 gal.);

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\2.1SurfaceWater\Appendix E-Section 2.1 PBL-EP-3 Surface
Water.doc
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2.0
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5. 142mm diaméter filter holder;

6. 0.45 micron membrane filters;

7. 0.8 micron glass-fiber pre-filters; and,

8. Masterflex portable peristaltic pump, equivalent.
SAMPLING PROCEDURE

A five gallon sample is obtained following rinsing of the sample bucket several times in
the monitored stream. Specific conductivity, temperature and pH data is obtained in the
field either as an in-stream measurement or from the water in the five gallon bucket, and
recorded on the field water analysis data form (Attachment A). The bucket contents are
pumped by a peristaltic pump, through a filtration unit containing a 0.45 micron
membrane filter, into new polyethylene containers for a soluble, or dissolved sample.
Suspended samples are not filtered.

The peristaltic pump tubing and filtration units are rinsed with distilled water prior to
being utilized at each site. The equipment is pre-rinsed with a volume of the sampled
stream prior to collection of the dissolved sample portion.

In the event that the sample streams contain excessive turbidity for proper filtration with
the 0.45 micron filters, the samples are pre-filtered using the 0.8 micron filters on to the
0.45 micron filter.

Soluble aliquots are preserved using nitric acid to adjust the sample solution to a pH less
than 2.0 and stored at approximately 4 °C.

Samples are submitted to the analytical laboratory on a quarterly basis. See Table 1 for
analytical data to be requested on the surface samples.

Sample Labeling
Sample containers are labeled with:

Project/facility

Date and time of sample
Filtered or unfiltered
Preservation method
Sampler’s initials
Sample location

AR

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\2.1SurfaceWater\Appendix E-Section 2.1 PBL-EP-3 Surface
Water.doc



White Mesa Mill — Standard Operating Procedures Date: 11/01 Revision: [USA-1

Book #11: Environmental Protection Manual, SOP PBL-EP-3, Section 1.5 Appendix E Page 3 of 6
66
3.0 CALIBRATION

4.0

3.0

6.0

Equipment used to measure field parameters will be calibrated in accordance with SOP
PBL-EP-12.

RECORD KEEPING

Radiological and chemical quality data is maintained in the Mill files in the
Environmental Office. Records will include field and laboratory data as follows:

Sample location

Sample date

Field pH

Field temperature

Field conductivity

Total Suspended Solids Concentration

Total Suspended Radionuclide Concentrations

Dissolved Radionuclide Concentrations for U-nat, Th-230, Ra-226

NN BAE RO

MONITORING LOCATIONS AND FREQUENCY

As shown on Table 1, surface water samples are collected from two locations west of the
Mill property: '

1. Lower Cottonwood Creek;
2. Lower Westwater Creek.

Samples are obtained four times a year on Cottonwood Creek with the semi-annual list of
parameters analyzed twice, and the quarterly list analyzed twice per year. Westwater is
sampled once on an annual basis and analyzed for the list of semi-annual parameters
shown on Table 1.

ANALYSIS PROCEDURE

The contract laboratory analytical procedures are in accordance with their respective
established quality assurance and quality control programs.

Field sampling procedures are discussed in Section 2.0. Measurement of field parameters
is performed using instruments which have been calibrated in accordance with SOP PBL-
EP-12.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\2.1SurfaceWater\Appendix E-Section 2.1 PBL-EP-3 Surface
Water.doc
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7.0 QUALITY ASSURANCE METHODOLOGY
7.1  Field Quality

Review of pH, temperature, and conductivity procedures performed in accordance with
SOP PRL-EP-12 is done each year. Review of procedures involved with sample
preservation is checked each sampling period. Sample collection bottles are not re-used
and sample contents are maintained in a cooler. All filtration equipment is rinsed with
distilled water prior to each site use and rinsed with the stream water prior to each site
use and rinsed with the stream water prior to obtaining a dissolved content aliquot for
analysis.

7.2  Water Quality
On a semi-annual basis, one site sample is split in the field and submitted as a blind
duplicate for analytical and sample collection quality assurance. Deviations greater than

ten percent result in review of procedures.

Data is reviewed and graphed on a semiannual basis to observe abnormalities.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\2.1SurfaceWater\Appendix E-Section 2.1 PBL-EP-3 Surface
Water.doc
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Table 1

Operational Phase Surface Water Monitoring Program

Monitoring Sites
Westwater and Cottonwood Creeks

Field Requirements

1. Temperature °C

2. Specific Conductivity, mhos at 25 °C

3. pHat25°C

4. Sample date

5. Sample ID

Vendor Laboratory Requirements
Semiannual* Quarterly

One gallon Unfiltered and raw One gallon Unfiltered and Raw
One gallon Unfiltered, raw One filtered and preserved to
and preserved to pH <2 with pH <2 with HNO;
HNO;
Total dissolved solids Total dissolved solids
Total suspended solids Total suspended solids
Gross Alpha

Suspended U-nat
Dissolved U-nat
Suspended Ra-226
Dissolved Ra-226
Suspended Th-230
Dissolved Th-230

*Semiannual sample must be taken a minimum of four months apart.
** Annual Westwater Creek sample is analyzed for semi-annual parameters.
Radionuclides and LLDs reported in Ci/ml

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\2.1SurfaceWater\Appendix E-Section 2.1 PBL-EP-3 Surface
Water.doc
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Attachment A

FIELD WATER ANALYSIS SURFACE WATER
WHITE MESA MILL

LOCATION (Circle one):Cottonwood Creek Westwater Canyon Other (describe)

DATE: BY:

(Sampler’s initials)
pH BUFFER 7.0 pH BUFFER 4.0
SPECIFIC CONDUCTIVITY uMHOs
STEAM DEPTH:
pH of WATER TEMP
COND pmbhos COND pmbhos
pH Units pH units
Temp °C Temp °C
COND pmbhos COND pmbhos
pH units pH units
Temp °C Temp °C
Comments:

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\2.1SurfaceWater\Appendix E-Section 2.1 PBL-EP-3 Surface
Water.doc
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SURFACE SOIL MONITORING

PART I SOIL MONITORING PLAN

1.0

2.0

3.0

SOIL MONITORING

Surface soils are sampled at the five air monitoring sites. The sampling locations, shown in
Figure 1, are as follows: BHV-1, BHV-2, BHV-3, BHV-4, and BHV-5. Soil samples are
taken once per year during August or as soon as possible thereafter, but no later than
September 30 of the year. In addition, a soil sample could be taken from Westwater Creek,
in the place of a water sample. However, a sediment (soil) sample would only be taken at
Westwater Creek if water was not available. In the event that a soil sample is collected in
place of a water sample for Westwater Creek, the sample should be analyzed for the same
parameters as those called for in this SOP (Radium-226 and U-nat). Refer to SOP No. PBL-
EP-3 for details regarding collection of a water sample from Westwater Creek.

SAMPLING AND ANALYTICAL QUALITY ASSURANCE

The sample bags are marked for location identification and are submitted to the analytical
laboratory accompanied by Chain-of-Custody forms. (Attachment A)

Analytical quality assurance for soil monitoring is based on the contract laboratory's quality
controls such as blanks, duplicates, and standard percentage recovery. The laboratory is
committed to meet the LLD values for radionuclides contained in U.S. NRC Regulatory
Guides 4.14 and 4.15 and will perform re-runs on all samples not meeting these limits, as per
EPA SW-846. Appropriate laboratory control and quality assurance data will be prov1ded by
the contract laboratory, or equivalent, including LLD information.

ANALYTICAL REQUIREMENTS

All soil samples will be analyzed, on a dry basis for the following radionuclides: Ra-226 and
U-Nat. Analytical results will be reported in appropriate radiological units such as pico curies
per gram or micro curies per kilogram. .

PART II SOIL MONITORING STANDARD OPERATING PROCEDURES

1.0

1.1

SURFACE SOIL SAMPLING
Equipment
Equipment used for soil sampling is as follows:

1. Tape measure or measuring stick calibrated to 1 foot and to one centimeter.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\4.1SoilMon\Appendix E Section 4.1 PBL-EP-10 Soil
Monitoring.doc
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1.2

2.0

2.1

22

2. Clean trowel or shovel.

3. Clean sample containers.

Soil Sampling Procedure

Soil samples are collected using a clean trowel or shovel to excavate a soil sample evenly
across a one square foot area at a depth of one centimeter. The one centimeter excavation
depth is maintained by using the tape measure or other suitable calibrated measuring stick.
As the soil is being collected, it is placed directly into the sample container. The sample
container is then identified with a label (see Section 2.1 below).

SAMPLING QUALITY ASSURANCE

Sample Labeling

Each sample must be labeled and all sample labels must be filled out in ink and numbered.
The following information must be contained on the label:

1. Project and facility.

2. Company name

3. Date and time of sample collection.

4. Sampler's initials.

5. Sample location.

6. Requested Analytical Parameters

Sample Chain-of-Custody

During sampling activities, traceability of the sample must be maintained upon sample
collection until the laboratory data is issued. Information on the custody, handling, transfer,
and shipment of the samples will be recorded on a Chain-of-Custody form (COC). The
sampler is responsible for filling out the COC form. The COC form will be signed by the
sampler when the sampler relinquishes the samples to anyone else. A COC form is to be
completed for each set of samples placed in a sample shipping container and is to include the
following:

1. Sampler's name.

2. Date and time of collection.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\4.1SoilMon\Appendix E Section 4.1 PBL-EP-10 Soil
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24

3.0

3.1

32

3. Sample location.

4. Sample type.

5. Analysis requested.

6. Signatures of persons releasing custody.

7. Signatures of persons accepting custody, dates, and times.

Copies of the COC forms and all custody documentation when received will be retained in
appropriate files at the Mill. The original COC form remains with the samples until disposal
of the samples. The samples are kept at the laboratory for a period of three months after
analyses are complete. After sample disposal, the COC form will be sent to the
Environmental Department along with the analyses.

Sample Handling and Shipping

Samples will be placed in shipping containers and transported to the contract laboratory.
COC forms will be placed inside a resealable bag and placed inside the sample shipping

container.
Record Keeping

All soil sample data are retained in the files and when analytical results are available the
results are entered into a computer file and retained in the files. Laboratory analytical data
are stored in the soil files after the data has been entered on a computer file.

ANALYTICAL QUALITY ASSURANCE
Data Validation and Quality Control

Laboratory analyses will be reviewed by the technical staff and any identifiable anomolies in
results noted and investigated. Appropriate measures to confirm or disaffirm results will be
pursued, such as laboratory conversation, analytical sample rerun, or trend analysis.

Quality Assurance and Data Validation

The contract laboratory will prepare and retain a copy of all analytical and quality control
documentation. The laboratory will provide hard copy information in each data package
submitted in accordance with quality assurance objectives for the surface soil quality
assurance project plan, that is: COC forms, cover sheets with comments, narratives, samples
analyzed, reporting limits and LLD values for analytes, and analytical results of quality
control samples. The data reduction and laboratory review will be documented, signed, and
dated by the analyst.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\4.1SoilMon\Appendix E Section 4.1 PBL-EP-10 Soil
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3.3 Corrective Action

Corrective action will be taken for any deficiencies or deviations noted in the procedures or
anomalous results, such as but not limited to additional sample collection, sample re-run,
laboratory inquires, or other actions as appropriate.
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VEGETATION MONITORING

PARTI VEGETATION MONITORING PLAN

1.0

2.0

3.0

VEGETATION MONITORING PLAN

Vegetation is sampled in early spring, late spring, and late fall at three locations around the
Mill. These locations are: Northeast Area (near BHV-1), Northwest Area (% mile west of
BHV-1) and the Southwest Area (West of BHV-4 and south off Cell 3).

QUALITY ASSURANCE

Quality assurance for vegetation monitoring is based on the contract laboratory's quality
controls such as duplicates, blanks, standard percent recovery, and spike percent recovery.
The laboratory will also follow U.S. EPA Guide SW-846 and U.S. NRC Regulatory Guides
4.14 and 4.15 when analyzing the vegetation samples. The laboratory is committed to meet
the LLD values for radionuclides addressed in these guidelines and will perform re-runs on
all samples not meeting these limits.

ANALYTICAL REQUIREMENTS

Each vegetation sample will be analyzed for Ra-226 and Pb-210 radionuclide concentrations.
Results will be expressed in units of picocuries per gram (pci/g) or micro curies per kilogram
(uci/kg), on a wet basis.

PART 11 VEGETATION MONITORING STANDARD OPERATING PROCEDURES

1.0

1.1

1.2

VEGETATION SAMPLING

Equipment

Equipment used for vegetation sampling is as follows:
1. Scissors
2. Large plastic sample bags

Vegetation Sampling Procedure

Vegetation samples are collected and removed at the surface with scissors at each sampling
location. The vegetation sample is enclosed in a large plastic bag. Each sample will be

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\4.2VegMon\Appendix E Section 4.2 Vegetation
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weighed upon return to the office and must weigh at least three kilograms in order for the
laboratory to meet the required LLD values outlined in U.S. NRC Regulatory Guide 4.14. In
addition, as vegetation samples are collected efforts will be made to minimize the amount of
soil in the samples. The sample bag is then labeled (see Section 2.1).
2.0 SAMPLING QUALITY ASSURANCE
2.1  Sample Labeling
All sample labels must be filled out in waterproof ink and numbered. The date, time,
sampler's initials, and the sample location will be completed at the time the sample is
collected. The following information will be included on the label:
1. Project and facility.
2. Sampler's company affiliation.
3. Date and time of sample collection.
4. Sampler's initials.
5. Sample location.
6. Weight of sample.
7. Requested analytical parameters.
2.2  Sample Chain-of-Custody
During sampling activities, traceability of the sample must be maintained upon sample
collection until the laboratory data is issued. Information on the custody, handling, transfer,
and shipment of the samples will be recorded on a Chain-of-Custody form (COC). The
sampler is responsible for filling out the COC form. The COC form will be signed by the
sampler when the sampler relinquishes the samples to anyone else. A COC form is to be
completed for each set of samples placed in a shipping container and is to include the
following:
1. Sampler's name.
2. Date and time of collection.

3. Sample location.

4. Sample type.

S:\Copy of Mill Procedures\Book 11_Environmental Procedures\4.2VegMon\Appendix E Section 4.2 Vegetation
Monitoring.doc



Y

White Mesa Mill - Standard Operating ProceduresDate: 11/01 Revision: TUSA-1
Book #11: Environmental Protection Manual, SOP PBL-EP-11, Section 4.2, Appendix E Page 3 of 4

5. Analysis requested.
6. Signatures of persons releasing custody.

7. Signatures of persons accepting custody, dates, and times.

Copies of the COC forms and all custody documentation when received will be retained in
appropriate files at the Mill. The original COC form remains with the samples until analysis of the
samples. After sample analysis, the COC form will be sent to the Environmental Department along
with the analyses.

23

24

3.0

3.1

3.2

Sample Handling and Shipping

Sample bags will be packaged in large shipping boxes and transported to the contract
laboratory. COC forms will be placed inside a sealed bag and placed inside the shipping
box.

Record Keeping

All vegetation sampling data will be retained in a file. When analytical data becomes
available, the data is entered into a computer file and retained in the files. All laboratory
analytical data is stored in the vegetation files after the data has been entered into the
computer file.

ANALYTICAL QUALITY ASSURANCE
Data Validation and QC Review

Laboratory analyses will be reviewed by the technical staff and any identifiable anomolies in
results noted and investigated. Appropriate measures to confirm or disaffirm results will be
pursued, such as laboratory conversation, analytical sample rerun, or trend analysis.

Quality Assurance and Data Validation

The contract laboratory will prepare a copy of and retain all analytical and QC
documentation. The laboratory will provide the Mill with paper copies of the following in
each data package, in accordance with QA objectives for the Surface Soil QA Project Plan:

COC forms

Cover sheets with comments

Narrative

Samples analyzed

Reporting limits and LLD values for analytes
Analytical results of QC samples

AN S o a
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The data reduction and laboratory review will be documented, signed, and dated by the
contract laboratory analyst.

33 Corrective Action

Corrective action will be taken for any deficiencies or deviations noted in the procedures or
anomalous results, such as but not limited to additional sample collection, sample re-run,
laboratory inquires, or other actions as appropriate.
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Figure 1 - Environmental Site Sampling Map
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SPECIFIC CONDUCTIVITY, pH METER, AND
TEMPERATURE FIELD INSTRUMENT CALIBRATION
STANDARD OPERATING PROCEDURES

1.0 SPECIFIC CONDUCTIVITY, pH, AND TEMPERATURE FIELD INSTRUMENT
CALIBRATION STANDARD OPERATING PROCEDURE

1.1 Introduction

A critical element in the White Mesa Mill’s Groundwater and Surface Water
Monitoring Program is the measurement of each Monitoring Location’s field
parameters (i.e., pH, temperature, and conductivity). The instrument utilized at
the Mill to perform these measurements is the Hydrolab Surveyor 4 with multiple
parameter probe called the Minisonde. It is important that all instruments used in
these measurements be calibrated and inspected prior to each use, to ensure that
they are functioning properly and have no obvious, visible damage or
contamination present.

1.2 Equipment
1. Hydrolab Surveyor 4 with Minisonde or equivalent
2. NBS traceable thermometer.
3. pH 7.0 and 4.0 buffer solutions.

4, Ecologic Instrument Division of Industrial Municipal Equipment Inc.
stock conductivity solution of 3000 mhos or equivalent

5. Distilled water.

2.0 CALIBRATION‘ OF PROBES FOR CONDUCTANCE, pH, AND
TEMPERATURE

2.1  pH Probe Calibration

The following describes the procedures for calibration of the Hydrolab Surveyor 4 /
Minisonde pH probe.

1. Prior to calibration ensure that the Surveyor 4’s battery is fully charged.
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2. Inspect probes for visible damage and contamination.

3. Rinse the probes with distilled water prior to placing them in the sample
container.

4. Fill the Minisonde’s sample container with pH 7.0 buffer solution. If the
Minisonde’s sample container is not used and the probe is placed directly
into a sample container place the probe protector over the probes prior to
measurement.

5. From the Surveyor 4 main menu choose calibrate and press “Enter”.

6. At the next prompt choose “Ions-17, and press “Enter”.

7. Type “7” after “standard:<<”.

8. Thoroughly rinse the probes and sample container with deionized water.
Rinse sensors with a small amount of the pH 4.0 buffer. Fill the sample
cup with the pH 4.0 buffer solution. Allow 1-3 minutes for the readings to
stabilize.

9. In the Main Menu move the cursor to “Calibrate” and press “Enter.”

10.  Next move the cursor to “Ions” and press “Enter.”

11.  Place the cursor on “pH: units” and press “Enter.”

12.  Now type the 4.0 after “standard: <<, followed by “Enter.”

13.  The pH sensor is now calibrated. If further problems are encountered refer

to the DataSonde4\MiniSonde manual or return instrument to the
manufacturer for repair or calibration if required.

2.2  Temperature Probe Calibration

The following describes the procedures for calibration of the Hydrolab Surveyor
4 / Minisonde temperature probe:

1.

The Hydrolab Surveyor 4 / Minisonde temperature probe is calibrated at
the factory and typically does not require any calibration for temperature.
However, a check to ensure that it the probe functioning properly should
be performed prior to each use.

Place the probe in distilled water and allow the temperature reading to
stabilize (1-3 minutes), record the reading.
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3.0 QUALITY ASSURANCE

Following the steps outlined in procedures above and using the prescribed equipment will
produce accurate and repeatable results of groundwater and surface water field
parameters. ~ HS/EA Department Manager will review technician performance
periodically.
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RESPIRATORY PROTECTION PROGRAM

1.0 APPLICABILITY
The Respiratory Protection Program coordinates the

1. Air sampling sufficient to identify the potential hazard, select the proper
equipment, and estimate exposures;

2. Surveys and bioassays, as appropriate, to evaluate actual intakes;
3. Testing of respirators for operability prior to each use;
4. Written procedures regarding selection, fitting, issuance, maintenance, and

testing of respirators, including testing for operability immediately prior to
each use; supervision and training of personnel; monitoring, including air
sampling and bioassays; and record keeping; and

5. Determination by a physician prior to the initial fitting of respirators, and
either every 12 months thereafter or at a greater frequency determined by a
physician, that the individual user is medically fit to use the respiratory
protection equipment. '

1.1 Respiratory Protection Policy

The Respiratory Protection Program is established for this facility as a policy of
International Uranium (USA) Corporation (IUSA) to protect its employees from
occupational exposure to harmful concentrations of radioactive and/or toxic materials in

the air.

The following is IUSA’s policy with respect to respiratory protection:

1. Process or other engineering controls will be used whenever feasible to
reduce the need for use of respirators.
2. For work in areas in which respirators must be routinely used to reduce

exposures, SOP’s will detail use of respiratory protection. Non-routine
use of respirators will be performed under Safe Work Permits. Self
Contained Breathing Apparatus (“SCBA”) respirators will only be used
for evacuation and emergency response situations.

3. Due to the added physical stress of working while using a respirator, work
periods will be alternated with rest periods.
4. Respirators will not be issued to employees unless they are to be used.

1.2  Responsibilities

As noted in NRC Regulatory Guide 8.15, “it is widely recognized among safety
professionals that the use of respiratory protection devices in the workplace can impose
physiological and psychological stresses on workers, obstruct their vision, hinder their
movements, and make effective communications difficult. These factors increase the risk
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of physical injury to respirator wearers that, in many cases, far exceeds any potential risk
associated with the inhalation of a small quantity of airborne radioactive material.”
Therefore, the NRC recommends that process or engineering controls be used to the
extent practical to control the concentration of radioactive material in air, and that the use
of respiratory protection devices be contemplated only after other measures to limit
intake have been considered.

In general, the Mill Manager is responsible for providing the equipment and resources
necessary for the successful implementation of the Respiratory Protection Program and
for facilitating the application of engineering controls to reduce the need for the use of
respiratory protection devices. The Radiation Safety Officer (“RSO”) has primary
responsibility for implementation and oversight of all aspects of the respiratory protection
program. The Mill Manager and the RSO will coordinate efforts to use, to the extent
practical, procedures and engineering controls based on sound protection principles to
achieve ALARA.

1.2.1 Mill Manager

The Mill Manager is responsible for ensuring that a respiratory protection program,
meeting or exceeding that specified by regulation, is established and maintained for the
employees under his or her jurisdiction.

1.2.2 Radiation Safety Officer

The (RSO) is responsible for the implementation and direct control of the respiratory
protection program. The RSO is charged with the following responsibilities:

1. Supervision of respirator selection procedures.

2. Establishment of training sessions about respiratory equipment for
employees.

3. Establishment of a continuing program of cleaning and inspecting the
equipment.

4, Designation of proper storage areas for respiratory equipment.

5. Establishment of issuance and accounting procedures for uses of

respiratory equipment.

6. Establishment of medical screening programs and procedures for
employees assigned to wear respiratory equipment.

7. Establishment of a periodic inspection schedule of those work

places/conditions requiring respiratory equipment to determine exposure
and/or changing situations.
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8. A continuing evaluation of the above aspects to assure their continued
functions and effectiveness.

1.2.3 Employees

Respirators are provided to employees for their personal protection and the proper use of
respirators in areas in which such protection is required is a condition of their
employment. Violating the established rules for respirator use may result in disciplinary
action up to and including dismissal.

1.3  Policy Regarding Facial Hair

The proper fitting of a respiratory device is necessary to ensure that it will function
adequately. Facial hair (beards, mustaches, and long sideburns) will not allow an airtight
seal to be formed between the face and mask, as contaminated air will enter into the
wearer’s breathing zone if the proper seal is not achieved. Leakage of air into the mask
will nullify the purpose of the respiratory device.

The policy of IUSA concerning facial hair is:

As a condition of employment, those employees who may at any time be
required to wear a respirator as part of their employment, will not have
any facial hair that will restrict the proper fitting of a respiratory device.

1.4  Physiological or Psychological Limitations to Respirator Use

This section describes physiological and psychological (including emotional) factors,
which may limit an individual’s ability to wear or work in a respirator. Any questions or
problems concerning respirators or their use, such as the types described in this section,
should be addressed to the RSO.

141 Physiological Limitations

As described below in Section 3.1, medical qualification will be required of each
employee that might be using a respirator in their normal work duties. This is necessary
to evaluate the individual’s limitations to wearing respirator devices. A licensed
physician to determine that the individual user is medically fit to use the respiratory
protection equipment will perform the medical evaluation. The physician will report on
any physiological factors that may limit an individual’s ability to wear a respirator.

1.4.2 Psychological Limitations
Mental factors must also be taken into consideration when employees are required to
wear respirators. Some individuals become claustrophobic when wearing a respirator.

These individuals should not be required to wear respirators if the condition is severe
enough to cause panic.
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1.4.3 Other Factors

Other factors, which may cause problems in respirator sealing, must be considered when
performing fit testing. These may include such factors as facial structure, scars, skin
creases, or dentures.

20 PROCEDURES FOR RESPIRATOR USE
2.1 Supervision of the Program, Including Program Audits

The Respiratory Protection Program is administered by the RSO. Quarterly ALARA
Reports from the RSO are sent to members of the ALARA Committee. The effectiveness

of the Respiratory Protection Program is reviewed and exposure data evaluated during
annual ALARA audits.

2.2  Training and Minimum Qualifications of Supervisors

A supervisor, that is, a person who has the responsibility of overseeing the work activities
of one or more persons who must wear respirators, shall be given adequate training to
ensure the proper use of respirators. Supervisor training shall include but shall not
necessarily be limited to the following subjects:

Basic respiratory protection practices.

Nature and extent of respiratory hazards to which persons under his/her
supervision may be exposed.

Principles and criteria of selecting respirators.

Training of respirator wearers.

Issuance of respirators.

Inspection of respirators.

Use of respirators, including monitoring their use.

Maintenance and storage of respirators.

Regulations concerning respirator use.

N =

R N

2.3  Training of Respirator Users

Each employee who may wear a respirator will be required to receive training for the
proper use of the device. The following outline will be followed during the training
process.

A. Need for Respiratory Protection Equipment

B. Mechanics of Breathing

S:\Copy of Mill Procedures\Book 14_Respirator Program\Respiratory Protection Program Rev IUSA-1 (5.30.02).doc



White Mesa Mill — Standard Operating Procedures Date: 5/30/02 Revision [USA-1
RPP-1 Book 14 Page 6 of 20

C. Types of Respiratory Particles

1. Dust
2. Fumes
3. Mists

D. ITUSA’s Respiratory Company Respiratory Protection Policy Statement

E. Respiratory Hazards

1. Airborne uranium and effect

2. Radon daughters and effect

3. Chlorine and effect

4. Ammonia and effect

5. Airborne vanadium and effect

6. Acid gases and effect

7. Other effects
F. Engineering Controls

1. De-mister

2. Ventilation

3. Ventilating systems for the yellowcake dryer and packaging rooms
G. Respirator Selection

1. Type of respirators, their function, limitations

a) Half mask with chemical cartridges

b) Full-face with chemical cartridges

c) Supplied air respirators

d) Self-contained breathing apparatus

e) NIOSH and MSHA approved respirators only

H. Identification of Hazards

1. O, content

2. Routine hazards

3. Non-routine hazards

L. Instructions on Field Inspection of the Respirator

1. Valves
2. Body of mask
3. Straps
4. Lens
5. Air hoses
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J. Fitting, Donning and Wearing Instructions and Training

Wearing instructions and training (including practice demonstrations)
shall be given to each respirator wearer and shall cover the following -

items.

a)
b)

©)

Donning (including seal check), wearing, and removing the
respirator.

Adjusting the respirator so that its respiratory-inlet
covering is properly fitted on the wearer and so that the
respirator causes minimum of discomfort to the wearer.
Allow the respirator wearer to wear the respirator in a safe
atmosphere for an adequate period of time to ensure that
the wearer is familiar with the operational characteristics of
the respirator.

K. Respirator Sealing Problems

Respirators shall not be worn when conditions prevent a seal of the
respirator to the wearer’s face. For example:

a)

b)

g)

h)

A person who has hair (beard stubble, mustache, sideburns,
beard, low hairlines, or bangs) that passes between the face
and the sealing surface of the face piece of the respirator
shall not be permitted to wear such a respirator.

A person who has facial hair (mustache or beard) which
interferes with the function of a respirator valve(s) shall not
be permitted to wear such a respirator.

Glasses, which have temple bars, or straps, which passes
between the sealing surface of a respirator’s full-face piece
and the wearer’s face, shall not be used.

A head covering which passes between the sealing surface
or a respirator face piece and the wearer’s face shall not be
used.

The wearing of glasses or goggles, a face shield, a welding
helmet, or other eye and face protective device, which
interferes with the seal of a respirator to the wearer, shall
not be allowed.

If scars, hollow temples, excessively protruding
cheekbones, deep creases in facial skin, the absence of
teeth or dentures, or unusual facial configurations prevent
the seal of a respirator face piece to a wearer’s face, the
person shall not be permitted to wear the respirator.

If missing teeth or dentures prevent the seal of a respirator
mouthpiece in a person’s mouth, the person shall not be
allowed to wear a respirator equipped with a mouthpiece.
If a person has a nose of a shape or size that prevents the
closing of the nose by the nose clamp of a mouthpiece/nose
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clamp type of respirator, the person shall not be permitted
to wear this type of respirator.

Maintenance, Storage, and Respirator Exchange Procedures

1.

2.

3.

4.

Cleaning, sanitizing, and maintenance techniques for all types of
respirators. _
The frequency of respirator exchange (clean exchanged for used).

a) Heavy use
b)  Occasional use

The steps that are to be taken to exchange respirators.

When, how, and why SCBA are used.

Leaving a Hazardous Area

1.

A respirator wearer shall be permitted to leave the hazardous area
for any respirator-related cause. Reasons which may cause a.
respirator wearer to leave a hazardous area included but are not
limited to the following:

a) Failure of the respirator to provide adequate protection.

b) Malfunction of the respirator.

c) Detection of leakage of air contaminant into the respirator.
d) Increase resistance to breathing.

e) Severe discomfort in wearing the respirator.

9 Illness of the wearer including sensation of dizziness,

nausea, weakness, fatigue, breathing difficulty, coughing,
sneezing, vomiting, fever, or chills.

g2) Claustrophobia, anxiety, or other psychological factors that
may affect the wearer.

Emergency respirator use:

1.
2.

SCBA (self-contained breathing apparatus)
Emergency respirator issuance

Regulations for respirator use:

1.

10 CFR Part 20 Subpart H

Frequency — annually for every employee who is required to wear a respiratory protective

device.
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Equipment needed — MSA ventilation smoke tube, Part No. 5645 or equivalent, aspirator
bulb. Steps for annual fit testing are:

1. Respirators equipped with high-efficiency filters will be used for this test

(red/green filters).
2. Both ends are broken on an MSA ventilation smoke tube. One end is

inserted into the tube connected to the positive pressure of a two-way
aspirator bulb and the other end covered by a 'z inch length of tygon,
surgical or rubber tubing. The test aerosol is generated by squeezing the
aspirator bulb.

3. The test subject will don the respirator and a visual inspection of the
facepiece to face seal made by the tester. An obvious leak in the facepiece
to face seal shall be reason to abort the test and record the mask as
unsatisfactory. Expression of discomfort created by the mask shall also be
reason to abort the test.

4, The smoke will be generated in all areas surrounding the mask. The smoke
is not harmful however it is sufficiently irritating that if there is a leak in
the seal of the mask, it will be discovered immediately.

5. If a half-mask is being tested, the subject shall close his or her eyes prior
to testing. If no leakage is detected during the test period, the subject shall
perform several body movements while breathing normally. Leakage at
any time shall be cause to terminate the test.

6. Any indication of detection of the smoke by the test subject during fitting
indicates a failure of that respirator. If leakage is detected the facepiece to
face seal shall be visually inspected for obvious leakage. If any doubt
about the condition of the respirator or the filter exists, another like
respirator shall be tested to assure the leakage was due to the facepiece to
face seal.

2.5  Selecting Respirators

Respirator selection will be determined by the type of environment in which the
employee will be working. The concentration of oxygen and the type and concentration
of hazardous contaminants in the work area atmosphere must be considered during the

selection process.

Prior to selecting a specific type of respirator, the work environment must be thoroughly
evaluated for respiratory hazards. The following questions must then be answered:

1. What are the hazards the employee will be exposed to?

2. What are the contaminants and their concentration?
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3. Are there any contaminants in the workplace environment that may
damage or irritate the eyes, nose, or skin?
a) Yes — a full-face style is recommended.

b) No — a half-mask style is recommended. Unless a higher
protection value is needed, the half-mask is less restricting and
more comfortable than the full-face design.

4, Is the oxygen concentration in the workplace atmosphere between 19.5%

to 23%? ,

a) Yes — chemical cartridges may be used if the concentration of the
contaminant is within the acceptable limits for the cartridge.

b) No — The workplace or area may only be entered if the O,
concentration is between 19.5 and 23%. The workplace
environment will be remediated (i.e., ventilated) by safety
engineering controls such that the oxygen concentration falls
between these limits before it may be entered.

5. Do the contaminant concentrations in the work environment exceed the
limits listed for the chemical cartridge being used?
a) Yes —-Modify the air contaminant concentration by safety
engineering measures.
b) No — chemical cartridges may be used if oxygen concentration is
between 19.5% and 23%.

2.5.1 Air Purifying Respirators

Only MSHA and NIOSH approved and accepted respirators will be used. The inventory
will consist of full face and half-mask units for supplied air and SCBAs.

There is only one type of air purifying respirator cartridge used for air contaminants. This
is a red/green GME-H universal cartridge, which is normally effective for removing all
air contaminants and atmospheric hazards, and is approved by NIOSH for use under the
following conditions:

Organic Vapors — less than 1,000 ppm
Pesticides

Mists of Paints, Lacquers, and Enamels
Dust — less than 0.5 mg/m’

Fumes — less than 0.5 mg/m’

Mists — less than 0.5 mg/m’

IS ol a

2.5.2 Supplied Air Apparatus
SCBA versus supplied air respirators

Self-contained breathing apparatus will only be used for evacuation or emergency
purposes.
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Supplied air respirators will be the apparatus of choice when:

1. The length of the work exceeds 20 minutes
2. There is adequate time to hook up hoses and filter boards

If at any time the atmosphere contains materials that might be corrosive to the employee
or respiratory device, the area will be evacuated. The area must be ventilated until the
corrosive materials fall to a safe level before work may resume.

2.6 Maintaining Breathing Air Quality

The quality of air delivered to all supplied-air respirators shall meet the requirements for
Grade D air for breathing air systems as defined in CGA G-7.1-1997, as cited in
Regulatory Guide 8.15 under 6.5.2 “Air Quality Requirements”. The ANSI/CGA G.7-1
1989 specifies the contents of Grade D breathing air as: oxygen (volume/volume) of 19.5
to 23.5%; hydrocarbon (condensed) of 5 mg/m3 of air or less; carbon monoxide of 10
ppm or less; carbon dioxide of 1,000 ppm or less; and the lack of a noticeable odor.

2.7 Inventory and Control of Respiratory Protection Equipment

Storage cabinets that will be used for routine respirator issuance will be located in the
mill central control room, mill maintenance shop, and at the respirator cleaning facility.
Only persons authorized to use respirators are to access the storage cabinets.

When an employee needs a clean respirator, he or she will obtain one from the storage
locations where clean respirators are packaged and kept. After obtaining a clean
respirator, the employee will enter the pertinent information on the log sheet that is kept
in the cabinet with the clean respirators.

When a used respirator is exchanged for a clean unit, the dirty respirator will be placed in
the receptacle provided for such use.

Employees who routinely wear a respirator for more than four hours each day or work in
areas of higher exposure potential (i.e., yellowcake packaging or precipitation), will be
required to exchange respirators daily.

Those employees who do not use respirators routinely will exchange them as they
become ineffective in eliminating the hazardous contaminant. This determination is
made by the employee by physical inspection of the respirator, by impaired breathing,
(i.e. by plugging of a cartridge) or by the detection of irritant smoke or other conditions
which may indicate a defective device.

2.8 Storage of Respiratory Protection Equipment

Respirators shall be stored in a manner sufficient to protect the device against dust,
sunlight, extreme cold, excessive moisture, or damaging chemicals.
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The cleaned respirators will be stored in cabinets in the mill central control room,
maintenance shop, and the safety department. The respirators will be stored in single
layers with the facepieces and exhalation valves in a more or less normal position to
prevent the rubber or plastic from cracking.

When respirators are not being used, they must be stored in the plastic bags in which they
were issued. Dirty respirators will be placed in receptacles located in the mill central
control room and at the maintenance shop. They will be gathered from these locations
for cleaning and repairs.

The frequency that a dirty respirator must be exchanged for a clean one will be
determined by the amount of time it is used. If the employee’s use is greater than four
hours per day, the exchange will be made daily. Occasional use will require a weekly
exchange. Infrequent use will require monthly exchanges.

The cabinets containing emergency respirators will be located in areas that are readily
accessible and in areas in which a hazard may arise. Emergency cabinets will be in the
central control room, outside the SX on the north wall, on the south end of SX on the fire
cabinet and in the maintenance shop. All employees should be made aware of these
locations.

The cabinets will not be locked, but they will have seals attached to the hasps. The seals
will prevent employees from using the respirators for routine use, but will allow
emergency access. During emergencies, the seal will be broken and a respirator may be
selected in a matter of seconds.

2.9 Maintenance, Repair, Testing, and Quality Assurance of Respiratory
Protection Equipment '

Respirators and component parts shall be maintained and repaired only by persons
specifically trained to perform this work. Repairs and maintenance shall be performed in
accordance with the procedures detailed below.

2.9.1 Maintenance, Cleaning, Repair, and Testing

Each used respirator must be disassembled before cleaning; the cartridges must be
removed and discarded and any hoses or regulators must be removed and washed
separately. Some of the units have elastic head straps; these should also be removed and
washed separately.

The respirators will be cleaned and rinsed in a commercially available dishwasher. The
radiation and safety staff will perform cleaning and washing of respirators. The
respirators will be washed and then aired dried.

Each reassembled respirator must be inspected for radiation contamination before it is
used. An instrument survey or a swipe test may be conducted to determine if any item is
contaminated. The equipment check must indicate levels of less than 100 dpm/100 cm?
of alpha radiation or 1,000 dpm/100 cm? of beta-gamma radiation to be serviceable. If
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repeated washings do not decrease contamination to acceptable levels, that item must be
disposed of.

Respirators shall be inspected in accordance with NRC Regulatory Guide 8.15, Revision
1, October 1999. The following conditions should be checked during any type of

inspection:

Air Purifying Respirators

Routinely used air purifying respirators should be checked as follows before and after
each use.

A. Examine the facepiece for:
1. Excessive dirt
2. Cracks, tears, holes, or distortion from improper storage
3. Inflexibility (stretch and massage to restore flexibility)
4. Cracked or badly scratched lenses in full facepieces
5. Incorrectly mounted full facepiece lens or broken, or missing

mounting clips

6. Cracked or broken air purifying element holder(s), badly worked
threads, or missing gasket(s), if required
B. Examine the head straps or head harness for:
1. Breaks
2. Loss of elasticity
3. Broken or malfunctioning buckles and attachments
4, Full facepieces only — excessively worn serrations on the head
harness which might permit slippage
C. Examine the exhalation valve for the following after removing its cover:
1. Foreign material such as detergent residue, dust particles, or
human hair under the valve seat
2. Cracks, tears, or distortion in the valve material
3. Improper insertion of the valve body in the facepiece

4. Cracks, breaks, or chips in the valve body, particularly in the
sealing surface

5. Missing or defective valve cover
6. Improper installation of the valve in the valve body
D. Examine the air purifying elements for:
1. Incorrect installation, loose connections, missing or warn gaskets,
or cross-threading in holder
2. Cracks or dents in outside case of filter, cartridge, or canister
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If the device has a corrugated breathing tube, examine it for:
1. Broken or missing end connectors
2. Missing or loose hose clamps
3 Deterioration (determined by stretching the tube and looking for

cracks)

Examine the harness of a front or back mounted gas mask for:

1. Damage or wear to the canister holder which may prevent its being
held securely in place
2. Broken harness straps or fastenings

Supplied Air Respirators

The following shall be checked:

A.

If the device has a tight fitting facepiece, use the procedures outlined
above for air purifying respirators.

Examine the air supply for:

1. Integrity and good condition of air supply lines and hoses
including attachments and end fittings

2. Correct operation and condition of all regulators, valves, or other
air flow regulators

2.9.2 Quality Assurance

To prevent the use of faulty or defective respiratory equipment, the following
steps will be taken:

A.

New Equipment

All new equipment will be thoroughly inspected before it is put into
service. Only MSHA/NIOSH approved equipment will be used. Parts
used for repairs will be purchased only from the manufacturer of the unit
being repaired or their agents.

. Cleaning and Repairs

All respiratory devices will be inspected before and after cleaning and
before and after repairs are made. The inspection procedures that are to be
used are listed above under Section 2.9.1.

Any replacement items that will be used for repairs will be inspected prior
to assembly.
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C. Periodic Checks of Items in Storage

At lease once during each quarter, all of the respirators that are in storage
will be checked for serviceability and to make sure that they will be ready
for immediate use.

2.10 Recordkeeping

Inspections of all respiratory devices will be conducted in accordance with the provisions
contained in NRC Reg. Guide 8.15 and section 2.9.1 above, and under no circumstances
shall a device that is known to be defective be used.

Freshly cleaned and inspected respirators will be placed in plastic bags and sealed.

The individual who serviced the respirator shall write the date on each bag and initial it to
indicate the work has been done properly.

Respirators used for emergency use are inspected, and the inspection recorded, once per
month.

2.11 Limitations on Periods of Respirator Use and Relief from Respirator Use

As noted above under Section 1.2, the NRC has noted that the use of respiratory
protection devices in the workplace can impose physiological and psychological stresses
on workers, obstruct their vision, hinder their movements, and make effective
communications difficult. In consideration of this, a respirator wearer shall be permitted
to leave the work area for any respirator-related cause. Reasons, which may cause a
respirator wearer to leave a work area, include, but are not limited to, the following:

1. Failure of the respirator to provide adequate protection.

2. Malfunction of the respirator.

3. Detection of leakage of air contaminant into the respirator.

4, Increased resistance to breathing.

5. Severe discomfort in wearing the respirator.

6. Ilness of the wearer including: sensation of dizziness, nausea, weakness,

fatigue, breathing difficulty, coughing, sneezirig, vomiting, fever, or chills.

7. Claustrophia, anxiety, or other psychological factors that may affect the
wearer.
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2.12 Monitoring, Including Air Sampling and Bioassays
2.12.1 Evaluation of Respiratory Hazards

Before a respiratory protective device is used, the work area must be evaluated as to the
type of hazards that may be encountered. The type of respiratory protection may be
selected only after the hazard has been classified.

Most areas of the mill have been evaluated for hazards during routine work assignments.
Signs will be posted in the different areas that will indicate the type of respiratory device
to be used under normal conditions.

Equipment needed:

. Oxygen and Combustible Gas Detector
MSA Model 360 or equivalent
. MSA Samplair Pump Kit (or similar) with the following detector tubes:

Carbon Dioxide
Carbon Monoxide
Sulfur Dioxide
Ammonia
Hydrogen Sulfide
Nitrous Oxide
Halogen Gases (Chlorine)
Acid fumes and mists
- Organic vapors

Many environmental designs were incorporated into the mill’s construction to keep
exposures to most hazards at a minimum. This environmental equipment is checked
frequently to ensure that it is functioning properly.

To ensure the reliability of these controls, monthly gross alpha and radon daughters
samples will be collected at numerous locations throughout the mill. Routine samples
will also be collected in the vanadium precipitation and packaging areas and analyzed for
airborne vanadium.

The routine samples have already identified some areas that require respirator use at all
times during normal working conditions. These areas are inside the yellowcake dryer and
packaging enclosures and the vanadium dryer area and the packaging area. Other areas
that may require respirator use may include, but would not be limited to the sample
bucking room, and the SAG mill.

Respirators need not be worn routinely during normal working conditions in other areas

of the mill. At these locations, usage will be determined by the hazard level or at the
employee’s request. Occasionally, a condition may exist that the environmental controls
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cannot handle. At that time, the appropriate respirator must be used until the workplace
atmosphere is returned to normal.

Infrequently, maintenance work will have to be performed in areas that are not normally
sampled or areas that may have questionable air quality. Prior to anyone entering one of
these areas, the environment must be evaluated to determine what hazards exist.

A Safe Work Permit is issued for all work tasks that are anticipated to present
unidentified or unusual hazardous environmental conditions. A Radiation Work Permit is
issued for work in unassessed areas or for nonrecurring tasks for which engineering
controls are not in place or practical. The safety department will be responsible for the
evaluation of the areas before work begins.

When the oxygen concentration is listed as potentially hazardous, a portable detector will
be used to determine the exact oxygen-air mixture. NIOSH defines that air which
contains less than 19.5% O, is an oxygen-deficient atmosphere, and attempting to breathe
such air is considered to present a hazard that would be immediately dangerous to life
and health. Any area having less than 19.5% O, will not be entered until or unless the O,
concentration returns to and is maintained at a level above 19.5%. If an area is identified
as having an oxygen-deficient atmosphere, the oxygen levels must be remedied by
engineering controls prior to entry by personnel. The use of a SCBA will only be for
emergency escape or emergency response purposes.

Other atmospheric hazards will be identified and quantified by using air sampling
equipment, such as the MSA Samplair Pump (or similar device) with detector tubes for
the specific contaminant in question. The instructions must be carefully read for every
test as each type of detector tube is handled differently.

After exposure to the atmosphere, the tubes will indicate the presence and concentration
of the chemical for which that tube is designed. Chemical cartridges are good only in
atmospheres in which the chemical concentration is less than the limit set by the
manufacturer and the oxygen concentration is equal to or greater than 19.5%. As noted
above, the company policy is not to enter an area in which the O; level is below 19.5%,
but to enter such areas only in emergency situations, such as to retrieve an injured
worker, and then with the use of a SCBA.

There are many other hazards that are very obvious but are often overlooked. The
following are examples:

e dust concentrations have an adverse affect on breathing and/or the comfort of the
individual;

e some substances may cause irritation to the eyes, nose, throat, etc., but may not be
chemically toxic.

These and other such conditions should always be considered in evaluating respiratory

hazards. If there is any doubt about the conditions within the work area, a respiratory
device should be used. Always be conservative.
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2.11.2 Breathing Zone Air Samples

Breathing zone samples are collected to determine the air contamination concentration an
individual may be exposed to during the execution of his job. The respiratory protection
factor is used to calculate the individual’s exposure during the work task duration. The
application of a respiratory protection factor assigned to the particular respiratory device
is used to reduce an individual’s exposure to an air contaminant concentration as
determined by breathing zone sampling. Routine breathing zone samples are collected by
the use of a small belt-mounted pump attached to a hose that is, in turn, attached to the
person’s clothing close to the head (or breathing zone). The sample is collected for a
period of time that would be representative of one eight hour workday. They are
collected in such a manner that the material collected will be representative of that being
inhaled by the individual wearing the sampler.

2.11.3 Bioassay Program

Evaluation of the effectiveness of the respiratory protection program will be
accomplished by air sampling (described above in 2.12.1) and by the Mill Bioassay
Program.

Those employees who are working in areas that require the use of respirators will submit
a urine specimen for analysis on a biweekly basis. Employees who use respirators during
maintenance may also be required to submit specimens after maintenance ceases. The
samples will be collected from individuals who have performed maintenance tasks in
atmospheres that are significantly elevated in contaminant concentration or they are
working in such an area for an extended period of time.

The specimens will be analyzed for uranium content.

3.0 PROCEDURES FOR MEDICAL EVALUATIONS AND AUDITS
3.1 Performing and Documenting the Required Medical Evaluation

Medical qualification will be required of each employee that might be using a respirator
in their normal work duties. This is necessary to evaluate the individual’s limitations to
wearing respirator devices. The medical evaluation will be performed by a licensed
physician to determine that the individual user is medically fit to use the respiratory
protection equipment. Medical evaluation will be performed prior to the initial fitting of
a respirator use and either every 12 months thereafter or periodically at a frequency to be
determined by the physician.

The medical screening process will include a medical history and will be sufficient (in the
opinion of the physician) to identify any person who should not use respiratory devices
for medical reasons, or who should be limited to the use of specific types of respirators.
The physician will report any medical restrictions the employee has that would limit an
individual’s ability to use a respirator. Based on the physician’s recommendations, any
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employee may be subject to additional or more frequent medical evaluation as deemed
necessary by the physician.

3.2 Maintaining TEDE ALARA and Performing ALARA Evaluations of
Respiratory Protection

As stated in the Policy Statement in 1.0, IUC shall use, to the extent practical, procedures
and engineering controls based on sound protection principles to achieve ALARA, and
shall limit intakes by means of engineering controls or procedures, along with the use of
respirators, consistent with maintaining the TEDE ALARA. When a specific ALARA
evaluation is performed to justify the use or nonuse of respirators, the evaluation shall
consider the elements detailed in Section 2.1 of Regulatory Guide 8.15.

4.0 PROCEDURES FOR RESPIRATOR APPLICATIONS
4.1 Routine Respirator Use

As noted above under 2.8, the cabinets for routine use respirators will be located in the
mill central control room, maintenance shop, and the safety department.

Respirators will not be issued to employees unless they are to be used. Only employees
having current authorization to use respirators are to access the storage cabinets and
obtain respirators. :

When respirators are not being used, they must be stored in the plastic bags in which they
were issued. Dirty respirators will be placed in receptacles located in the mill central
control room and at the maintenance shop. They will be gathered from these locations
for cleaning and repairs.

Donning the respirator must be performed in accordance with the training provided. At
least one type of user seal check must be performed immediately prior to exposure to
ensure that the respirator is properly seated on the face.

The frequency that a dirty respirator must be exchanged for a clean one will be
determined by the amount of time it is used. If the employee’s use is greater than four

hours per day, the exchange will be made daily. Occasional use will require a weekly
exchange. Infrequent use will require monthly exchanges.

4.2  Nonroutine Respirator Use

Nonroutine Respirator Use shall be defined as use of respirators in unassessed areas or
for nonrecurring tasks for which engineering controls are not in place of practical.

43  Emergency Respirator Use

Emergency Respirator Use shall be used for recovery of an injured person from an area
where air concentrations of radioactive material may be high, the breathing quality of the

S:\Copy of Mill Procedures\Book 14_Respirator Program\Respiratory Protection Program Rev IUSA-1 (5.30.02).doc



White Mesa Mill — Standard Operating Procedures Date: 5/30/02 Revision IUSA-1
RPP-1 Book 14 Page 20 of 20

ambient air has not been assessed, or the area may become immediately dangerous to hfe
or health (IDLH) because of the presence of nonradiological hazards.

Respirators designed for emergency use will be stored in areas that are readily accessible
to all employees. Emergency cabinets will be in the central control room, outside the SX
on the north wall, on the south end of SX on the fire cabinet, and in the maintenance
shop.
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