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Distribution List (A3)

List of This document will be controlled under the organization’s document control
dOC_U ment system (MAQ-030, “Document Distribution®) to ensure that those performing
recipients work for the project will be notified of new revisions. Those who will be

notified include:
e  MAQ Group Leader
e MAQ Deputy Group Leader
e MAQ QA Officer
e MAQ Dose Assessment Team members
e  Assistant Manager, Facility Operations, NNSA/DOE Los Alamos Site
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Introduction

History of
revision

Purpose of
this plan

Structure of
the quality
program

Revising this
plan

This table lists the revision history of this plan.

Revision Date Description Of Changes

0 12/22/03 | New document.

This document specifies all the actions necessary to ensure the quality and
accuracy of radiological dose assessments in the Los Alamos environment. The
environment is defined as the locations affected by DOE activities at Los
Alamos National Lab and their predecessors (beginning with the Manhattan
Project) that are not part of the workplace. (Occupational dose in the workplace
is monitored by HSR-1 and HSR-4 and assessed by HSR-12.)

This plan also demonstrates compliance with the DOE O414.1A requirements
for a quality program.

This Quality Assurance Project Plan is a second-tier document to the MAQ
Quality Management Plan (MAQ-QMP). The following documents ensure that
the Dose Assessment Team is operated in accordance with the above
requirements:

e MAQ Quality Management Plan

e QA Project Plan for Dose Assessment (this document)

e implementing procedures

This plan will be controlled through the MAQ document control program
(MAQ-030, “Document Distribution®).

The project leaders, at least one reviewer, and the group leader will approve all
revisions to this plan.
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Project Organization (A4)

Group
organization

Project
organization

Approval of
final
products and
deliverables

The Meteorology and Air Quality Group (MAQ) of the Risk Reduction and
Environmental Stewardship (RRES) Division supports the Environmental
Protection Program Integrated Management Plan of the Risk Reduction and
Environmental Stewardship division, RRES-EPP-IMP. MAQ is responsible for
the all-pathway dose assessments required by DOE Order 5400.5, as specified in
the section “Dose and Risk Assessment” of RRES-EPP-IMP.

See the Group MAQ Quality Management Plan (MAQ-QMP) for a description of
the group organization and chain of authorities. The group is organized by teams
under the line management direction of the group leader. Teams are cross
functional and focus on specific LANL air quality responsibilities, deliverables,
or products. Teams are guided by team leaders who have the ultimate
responsibility to assure the work is completed.

The MAQ Dose Assessment team leader manages the operation of the Dose
Assessment Team. The team leader reports to the MAQ Group Leader. A group
QA specialist is assigned to work for the team leader to provide quality assurance
assistance, advice, and review. Members of the group work for the team leader
as needed to provide dose assessment and data evaluation. In addition, the
following groups provide support to MAQ for the Dose Assessment Team:
RRES-ECR provides soil data, and RRES-WQH provides sediment and water
data.

Final products and deliverables resulting from Dose Assessment will be approved
by the Dose Assessment Team Leader and reported to the MAQ Group Leader.
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Problem Definition and Background (A5)

Problem
definition

Background

LANL emits radiation and radionuclides that are subject to regulation by EPA
(under 40 CFR Part 61, 141, and 142) and DOE (under Order 5400.5). These
regulations require routine annual reports and special reports of significant
doses or potential doses. In addition, LANL policies mandate that doses be
estimated in order to keep the doses ALARA (MAQ-QMP page 36).

Los Alamos National Laboratory (LANL or the Laboratory) is a research and
development institution operated by the University of California for the U.S.
Department of Energy (DOE). The primary focus of Laboratory research
activities are nuclear weapons, energy technology, and basic sciences. As such,
Laboratory operations include the use of radioactive and hazardous materials.

Some of LANL’s operations emit radiation and/or radionuclides. The
Laboratory has operated monitoring networks for over 25 years to determine the
impact of these emissions on the environment. The Laboratory has followed the
guidance in DOE/EH-0173T for the design and operation of the networks. The
impact on the environment is determined by calculating the estimated doses to
individuals in millirem (mrem).

These doses are compared to radiation protection standards and regulations
developed by the National Council on Radiation Protection (NCRP), the
International Commission on Radiation Protection (ICRP), and the
Environmental Protection Agency (EPA) in 40 CFR Parts 61, 141, and 142, as
adopted by the DOE in Order 5400.5. Currently, the radiation protection dose
standards for the public are:

¢ 100 mrem/year from all pathways,

e 10 mrem/year from the air pathway, and

e 4 mrem/year for beta emitters in the water pathway.

NOTE: 40CFR141 specifies 4 mrem/year for betas and 5-15 pCi/L for alphas;
DOE Order 5400.5 extends the 4-mrem/year rule to alphas.

A more detailed discussion of the programmatic drivers is presented in the
section Quality Objectives and Criteria for Measurement Data (A7).
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Problem Definition and Background (A5), continued

Decision The principal decision maker for the team is the Dose Assessment Project
makers Leader.

Customer for  The results of Dose Assessment will be sent to the MAQ Group Leader.

results Results will also be sent to any LANL operating group that requests them and
will be published in the Laboratory’s annual Environmental Surveillance
Report. The results will ultimately be used by the LANL division directors and
the DOE to make decisions regarding mitigation measures or cessation of
operations.
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Project Description (A6)

Purpose

Assessments

Quality
assurance

Personnel

Required
records and
reports

The purpose of dose assessment is to calculate the potential doses to individual
members of the public and the collective dose to the population within 80 km of
LANL.

The dose assessments performed annually and reported in the Environmental
Surveillance Report (ESR) as part of this project are: the collective dose to the
population within 80 km of LANL, the dose to the maximally exposed
individual (MEI) of the public, and the dose to representative residents of
nearby communities. These calculations are described in the procedure MAQ-
508 (“Radiological Dose Calculations for the Annual ESR™).

This project is also responsible for the assessment of Soil Contamination Areas
using the procedure MAQ-513 (“Posting of Soil Contamination Areas”).

Other dose assessments are performed as the needs arise.

The group chose to write this plan in accordance with the EPA standard for
quality plans (EPA QA/R-5, “EPA Requirements for Quality Assurance Project
Plans for Environmental Data Operations”).

Personnel are required with experience or training in health physics, data
evaluation and calculation, dose assessments, and quality assurance. Minimum
training and education requirements are given in the section Special Training
and Certification (A8).

Records will provide a trail, which can be audited, of the calculations and
assumptions made to calculate dose. Appropriate and sufficient records will be
maintained for a minimum of five years (as specified in 40 CFR Part 61.95) so
the final results can be verified or recalculated later. Such records will include,
but are not limited to, the procedure used to determine the effective dose
equivalent. See the section Documentation and Records (A9) for a list of the
records to be preserved.

A dose assessment is calculated annually and published in the annual
Environmental Surveillance Report (ESR) as specified in DOE Orders 231.1
and 450.1, the Environmental Protection Program (EPP) Integrated
Management Plan (IMP: RRES-EPP-IMP), and the procedure MAQ-508.
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Quality Objectives and Criteria for Measurement Data (A7)

What are
DQOs?

7.1 Problem
statement and
requirements

7.1.1
Requirements
in DOE Order
450.1

7.1.2 Draft
CFR

The DQOs for the Dose assessment team were developed in accordance with
EPA QA/G-4, “Guidance for the Data Quality Objectives Process,” September
1994. Data quality objectives (DQOs) are statements of the problem to be
addressed, the decision to be made, and the scope of the data required for that
decision.

Section A7 is organized into the following subsections:
7.1 Problem statement and requirements
7.2 Decision statement
7.3 Data types as input to the decision
7.4 Data boundaries
7.5 Completeness statement
7.6 Data accuracy
7.7 Calculation accuracy
7.8 Negligible dose

The objective is to assess the radiological dose to the public as required by
DOE Orders and EPA regulations, and to compare with the limits and
standards. In the following sections, we review the orders, regulations, and
guidance issued by the DOE and EPA.

DOE Order 450.1, “Environmental Protection Program”, Attachment 2 Section
10, directs LANL to

e detect and characterize releases from DOE activities

e  assess impacts

e estimate the dispersal patterns in the environment

e characterize the pathways of exposure to members of the public

e characterize the exposures and doses to individuals and to the population

e evaluate the potential impact to the biota in the vicinity of the DOE

activity.

e  The draft of 10 CFR 834.7(A) contains similar words to DOE Order
450.1; 10 CFR 834 will be addressed specifically when it is final.
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Quality Objectives and Criteria for Measurement Data
(A7), continued

7.1.3
Requirements
in DOE Order
5400.5

7.14
Requirements
in DOE/EH-
0173T

7.1.5
Requirements
in Rad
NESHAP

DOE Order 5400.5 establishes the annual dose limits to “members of the
public”’, who are defined in Section 10e as “persons who are not occupationally
associated with the DOE facility or operations”. The dose limits to members of
the public are:

e 100 mrem/year by all-pathways (Chapter II Section 1a)

e 10 mrem/year by airborne emissions (Chapter II Section 1b)

e 4 mrem/year by the drinking water pathway (Chapter II Section 1d).

NOTE: 40CFR141.16 refers to NBS handbook 69, which is the same as NCRP
Report No. 22.

The dose evaluations will use standard EPA or DOE methods (DOE Order
5400.5 Chapter I Section 10 and Chapter II Section 6) and include individual
and collective doses within 80 km of the site (Chapter II Section 6b).

According to DOE Order 5400.5 Chapter II Section 6a, the sampling schedules
are discussed in DOE/EH-173T, as summarized below.

DOE/EH-0173T, “Environmental Regulatory Guide for Radiological Effluent
Monitoring and Environmental Surveillance” (January 1991)
[http://tis.eh.doe.gov/oepa/guidance/aca/effluent/eh0173t.pdf] discusses the
appropriate monitoring for various dose rates; see Sections 2.1, 3.0, 3.3.2, 5.2.1,
5.8,5.8.1,5.10, 5.10.1.2, and 5.10.2; also see Tables 3-1, 5-1 and 5-2.
According to Table 5-1:
e routine surveillance of all pathways should be performed if the total dose
exceeds 5 mrem or 100 person-rem;
e annual surveillance should be considered if the dose is 1 mrem/year; and
e surveillance may be performed periodically at intervals < 5 years if the
projected dose is < 0.1 mrem/year.

Accuracy of 1 mrem/year or 10-20% are implied but not mandated.

Subpart H (radionuclides) of the national emission standards for hazardous air
pollutants (NESHAP) requires emission measurements at release points that
have a potential to cause 0.1 mrem/year [40 CFR 61.93(4)(1)] and monitoring at
critical receptor locations if the concentrations would cause 1 mrem/year [40
CFR 61.93(5)(ii1)]. The Dose Assessment Team will provide calculations and
assessments as needed to support these requirements.


http://tis.eh.doe.gov/oepa/guidance/aea/effluent/eh0173t.pdf
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Quality Objectives and Criteria for Measurement Data
(A7), continued

7.2 Decision  If any assessment indicates a source with a potential to approach or exceed a
statement limit (100 mrem/year for all pathways, or 10 mrem/year by the air pathway, or
4 mrem/year from drinking water), LANL will make appropriate decisions, as
follows:
e apply controls to maintain doses “as low as reasonably achievable,” or
ALARA;
e perform an ALARA review if the dose to a member of the public is 3
mrem/year or greater (MAQ-QMP chapter “Public Dose ALARA”, page
36);
e take corrective actions to reduce emissions;
e recommend cleanups;
e cease certain operations; and/or
e take the necessary actions to achieve compliance with regulations.

7.3 Data types Inputs to the decision require the following types of data:
asinputtothe . stack emissions from the RADAIR database

decision 2. air concentrations from the AIRNET database
3. direct penetrating radiation doses from the DPRNET database
4. periodic samples of radionuclide concentrations in soil and/or food at
selected locations near the LANL perimeter
5. periodic samples of radionuclide concentrations in ground water from
drinking water or the Los Alamos aquifer
6. periodic samples of radionuclide concentrations in the surface water and
sediments of the stream channels near LANL.
Each type of data (1-6) is discussed in the following subsections (7.3.1-6)
7.3.1 Data Airborne emissions are measured at the stacks and recorded in the RADAIR
from database according to MAQ-RN. The dose is calculated from the stack plumes
RADAIR using CAP88 (MAQ-501) and standard EPA methods. As specified in 40 CFR

61.93(4)(i), all radionuclides that could contribute more than 10% of the
potential dose are measured.
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Quality Objectives and Criteria for Measurement Data
(A7), continued

7.3.2 Data
from AIRNET

7.3.3 Data
from
DPRNET

7.3.4 Data
from soil and
sediment

7.3.5 Data
from food

Air concentrations are measured at receptor locations and recorded in the
AIRNET database according to the sampling and analysis plan for AIRNET
(MAQ-AIRNET). As specified in 40 CFR 61.93(5)(iii), all radionuclides that
could contribute more than 10% of the standard are measured. Furthermore, as
recommended in the Environmental Regulatory Guide, DOE/EH-0173T,
"radionuclides that contribute 10% or more of offsite dose greater than 0.1
mrem/year" are measured. These data are used to calculate the dose from
diffuse sources such as Area G (see MAQ-502, “Air Pathway Dose
Assessment”).

Direct penetrating radiation (DPR) in the form of gammas and neutrons is
monitored both close to the source and at receptor locations and recorded in the
DPRNET database according to MAQ-DPRNET. The report “Siting of
Environmental Direct-Penetrating-Radiation Dosimeters”, LA-UR-00-1168
specifies the procedure to ensure all locations with a potential for 5 mrem/year
are monitored for both gammas and neutrons.

Generally, the dose from soil will be calculated using RESRAD, as specified in
MAQ-513 "Posting of Soil Contamination Areas". All radionuclides that could
cause a dose of more than 10% of the standard should be measured.

Global fallout results in an ingestion dose of a few tenths of a millirem per year
(see Section 7.6.4). The concentration of global fallout from atmospheric
nuclear-weapons testing varies by location, generally as a function of the
average rainfall so it is difficult to determine accurately. Because of this
difficulty, the food data should be supplemented with soil data. The ingestion
dose may be assessed from soil data using RESRAD, or NCRP Report No. 129,
or Table 1 of the Memorandum of Understanding between the EPA and the
NRC: http://www.nrc.gov/reading-rm/doc-collections/news/2002/mou2fin.pdf.



http://www.nrc.gov/reading-rm/doc-collections/news/2002/mou2fin.pdf
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Quality Objectives and Criteria for Measurement Data
(A7), continued

7.3.6 Data
from drinking
water and
surface water

7.4 Data
Boundaries

7.5

statement

All pertinent pathways are considered. The radionuclide concentrations in the
aquifer and/or in tap water are used to calculate the drinking-water dose using
the tables in NBS Handbook 69, which is reproduced in NCRP Report No. 22,
or using the tables in DOE Order 5400.5. All radionuclides that contribute more
than 10% of the standard should be measured.

The radionuclide concentrations in surface water are used to calculate the dose
using realistic scenarios that include direct ingestion of water, crop irrigation,
and cattle watering as appropriate.

The following considerations constrain the boundaries of the monitored region.

Air calculations using RADAIR data are required to be performed to a
radius of 80 km from the source.

Beyond a radius of 16 km from the source, air concentrations are too
small to measure with AIRNET and contribute < 0.1 mrem/year.
Beyond a radius of 1 km from the source, direct radiation is too small to
measure with DPRNET and contributes < 1 mrem/year.

Soil, food, water, and sediment should generally be sampled close to the
present or historical technical areas.

The dose assessment described in this plan is complete because it includes
Completeness  complete assessment of all pathways:

air (inhalation of and direct radiation, Section 7.3.1-2);

direct radiation (gamma and neutron, Section 7.3.3);

soil and sediment (ingestion of both soil and crops, Section 7.3.4);
food (natural, cultivated, domesticated, and hunted, Section 7.3.5);
drinking water (ingestion, Section 7.3.6); and

surface water (irrigation and cattle watering, Section 7.3.6).
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Quality Objectives and Criteria for Measurement Data
(A7), continued

7.6 Data
Accuracy

7.6.1
Accuracy
limitations

For the purpose of dose assessment, the desired accuracy of the input data is 1
mrem/year. This is appropriate because it is a small fraction of the limits and so
it provides reasonable assurance that the limits are not exceeded.

When possible, individual components (pathways) of the total effective dose
equivalent should be assessed with an accuracy between 0.1 and 1 mrem/year
or 10% of the standard for that pathway, whichever is less.

For airborne emissions, the dose assessment must determine potential doses of
0.1 mrem/year [see 40 CFR 61.93(4)(i) and 40 CFR 61.96(b)].

From the viewpoint of dose assessment, doses less than 0.1 mrem/year are
insignificant.

In practice, the following technical considerations limit the accuracy in some
cases to approximately 1 mrem/year.
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Quality Objectives and Criteria for Measurement Data
(A7), continued

7.6.2
DPRNET
gamma
accuracy

7.6.3
DPRNET
neutron
accuracy

As described in " Environmental Surveillance at Los Alamos during 2001",
LA-13979-ENV, Chapter 4C.1, natural gamma radiation varies from 100 to 200
mrem/year and is measured with a 1-standard-deviation accuracy of about 10
mrem/year. As a result, DPRNET measurements of the LANL contribution
after background subtraction at a fixed location are limited to an accuracy of
about 10 mrem/year. The accuracy of the public dose assessment is usually
better than 10 mrem/year because of factors related to (a) distance, and (b)
occupancy, as follows.

(a) Whenever possible, dosimeters are placed closer to the source than the
publicly-accessible locations, therefore an appropriate factor is applied to the
measured doses [the inverse-square law predicts a factor of 1/9 in dose when
the distance increases by a factor of 3; a more accurate factor may be calculated
with the Monte Carlo N-Particle code MCNP (http://laws.lanl.gov/x5/MCNP/)
or a similar program].

(b) In some cases, an occupancy factor is applied. Where other occupancy data
are not available, the dose assessment team uses the occupancy factors on page
65 of NCRP Report No. 49. Specifically, we use an occupancy factor of 1 for
residences and offices and a factor of 1/16 for publicly-accessible roads or
trails. Other occupancy factors may be used if justified in writing.

Where the distance factor is 1/9 or the occupancy factor is 1/16, the dosimeter
accuracy of 10 mrem/year corresponds to a public-dose accuracy of about 1
mrem/year.

The DPRNET neutron measurements are more accurate than the gamma
measurements because the raw TLD data are multiplied by a neutron correction
factor of 0.145 (refer to the memo ESH-17:00-322, "Environmental Neutron
Monitoring", June 13, 2000, which is also Attachment 3 of procedure MAQ-
505.) Cosmic-ray-neutron background is about 10+1 mrem/year and must be
subtracted, which limits the neutron accuracy to about 1 mrem/year. When a
distance factor or an occupancy factor is applied, the accuracy is better than 1
mrem/year.


http://laws.lanl.gov/x5/MCNP/
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Quality Objectives and Criteria for Measurement Data
(A7), continued

7.6.4
Accuracy
limited by
fallout

7.7
Calculation
accuracy

Radioactive fallout from atmospheric nuclear-weapons testing must be
subtracted. According to page 40 of NCRP 93 (1987), the dose rate from fallout
is less than 1 mrem/year. According to UNSCEAR 2000
(http://www.unscear.org/reports/2000 _1.html, pages 170-1 and 225-230), the
present worldwide-average dose rate is the sum of:

¢ 0.3 mrem/year external dose from Cs-137

e 0.2 mrem/year internal dose from C-14

e 0.05 mrem/year internal dose from Sr-90

e 0.03 mrem/year internal dose from Cs-137

e <0.001 mrem/year from tritium and transuranics.

The doses predicted by RESRAD (http://web.ead.anl.gov/resrad/home?2/) tend
to be larger than the UNSCEAR values because of the cautious assumptions
used in RESRAD. For example, for transuranics: we use concentration-to-dose
conversion factors that correspond to soluble forms, but transuranics that
remain in the soil are likely insoluble; and we assume all airborne particles are
respirable, though some may be attached to larger particles.

Because these doses vary from one calculation to another and from one location
to another (especially as a function of altitude and rainfall), they are impossible
to subtract accurately, and this limits the accuracy of the public dose
assessments from soil and food to several tenths of a mrem/year.

Next, we consider the accuracy of the calculations used to convert data (with
typical units pCi/m’, pCi/g, pCi/L, etc.) to annual dose equivalent. Often, the
calculations obtain dose-conversion factors from models such as:

e the EPA Gaussian-plume program, CAP88

e the DOE soil-contamination program, RESRAD

or from tables such as:

e Table A2 of LANL's Environmental Surveillance Report
e Table 2 of Appendix E of 40 CFR 61

e Figure III of DOE Order 5400.5

e NBS Handbook 69, a.k.a. NCRP publication No. 22

e EPA Federal Guidance Reports No. 11 and 12

e DOE/EH-0070 and DOE/EH-0071

e EPA Manual of Protective Action Guides, 400R92001
(Refer to Appendix A for the details of each reference.)


http://www.unscear.org/reports/2000_1.html
http://web.ead.anl.gov/resrad/home2/
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Quality Objectives and Criteria for Measurement Data

(A7), continued

1.7 _ The uncertainty in the calculation does not contribute significantly to the final
Calculation result for one or more of the following reasons.

accuracy
(continued) 1.

In some cases, the method is mandated by DOE orders or EPA
regulations. In these cases, if the goal is compliance the resulting error
is assumed to be zero and neither the uncertainty nor the confidence
level is part of the decision.

The dose assessment models are biased by “conservative” assumptions;
i.e., when there is more than one possible assumption, the chosen
assumption is the one that yields the largest dose. In this case, the
uncertainty is one-sided: the true dose could be smaller than the
calculated dose, but not larger.

. For most pathways, the calculated dose is less than 1 mrem/year and

the true dose is less than the calculated dose so the difference is less
than 1 mrem/year.

7.8 Negligible  Doses less than 1 mrem/year are negligible (see the Federal Register Vol. 68
dose No. 40, February 28, 2002 http://www.regulations.gov/fredpdfs/03-04752.pdf;
last paragraph of page 9598 and the top of the middle column on page 9599).

Pathways with potential doses between 0.1 and 1 mrem should be assessed

because

together they can contribute to a total dose of 1 mrem.

Pathways with potential doses < 0.1 mrem/year do not contribute significantly
to the total dose. They should be assessed periodically to confirm that they are

still <O0.

1 mrem/year.

According to DOE Order 5400.5 Chapter II Section 6b(3)(b): “Doses calculated
should be as realistic as practicable.” Considering realistic dose-assessment
scenarios, annual average concentrations less than those in the table below are
not likely to result in a public dose > 0.1 mrem/year from LANL. (These
concentrations include global fallout and natural radioactivity, which have not
been subtracted.) For dose assessment, concentrations less than those in the

table do

not need to be considered.


http://www.regulations.gov/fredpdfs/03-04752.pdf
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Quality Objectives and Criteria for Measurement Data
(A7), continued

Source transuranics | uranium Sr-90 Cs-137 tritium
air 20 aCi/m’ 80 aCi/m’ | 200 aCi/m’ | 200 aCi/m’ | 15 pCi/m’
drinking water 0.03 pCi/L 0.6 pCi/L | 0.2 pCi/LL | 3 pCi/L 500 pCi/L
other water 0.1 pCi/L 10 pCi/L | 2 pCi/L 10 pCi/L 5 nCi/L
soil, sediment 1 pCi/g 3 pCi/g 1 pCi/g 1 pCi/g 10 pCi/g
food (dry) 0.003 pCi/g 0.1 pCi/g | 0.1 pCi/g 0.3 pCi/g
food (wet) 10 pCi/mL
bone (dry) 3 pCi/g

Concentrations greater than these do not necessarily imply a source from
LANL, as in the following examples.

1. Natural U-238 in water often exceeds these concentrations. Kraig and
Gladney reported 28 pCi/L U-238 in Espanola drinking water (see “Tap
water sampling and analysis during calendar year 2001 for calculation of
radiological dose to the public,” LA-UR-01-6643).

2. Natural U-238 often exceeds 3 pCi/g in soil: 200 pCi/g was measured in
a sample from San Jose claim No. 13 between Pojoaque and Espanola
and 700 pCi/g was measured near La Bajada (pages 263 and 264 of
“Santa Fe Country” published by the New Mexico Geological Society
(1979)).

3. Cs-137 and Sr-90 from global fallout sometimes exceed the
concentrations in the table.

Notes on the  The concentrations in the table are annual averages, and are based on

table residential scenarios. The air concentrations in the table are 1% of the
concentrations in 40 CFR 61 Appendix E Table 2. The drinking water
concentrations are similarly derived from DOE Order 5400.5, except for
strontium-90 and tritium which are derived from 40 CFR 141 Table A. The
concentrations for "other water", soil, and food include annual consumption of
100 Ibs of home-grown vegetables irrigated with contaminated water, 10 Ibs of
fish taken from contaminated water, and 1 1b of contaminated bone. The values
for strontium-90 and cesium-137 in soil have been adjusted to be consistent
with NCRP 93 and UNSCEAR 2000, after considering the wide range of
bioaccumulation factors in the literature.
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Special Training and Certification (A8)

Personnel Individuals performing dose assessments for the Dose Assessment Team must

education have education and/or experience as health physicists or an equivalent
academic discipline. Documentation of education qualification is maintained
by the LANL personnel division and in accordance with the MAQ Quality
Management Plan (MAQ-QMP).

Training of All personnel performing work are required to obtain appropriate training prior

personnel to performing work governed by a procedure. Training for MAQ personnel
will be performed and documented according to the MAQ procedures for
training (MAQ-024) and new employee orientation (MAQ-032). Training of
personnel in other groups will be performed and documented according to each
group’s training procedure.
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Documentation and Records (A9)

Records
resulting from
the project

Reporting of
final results

Records final
disposition
and retention
period

Dose assessments for the annual Environmental Surveillance Report and for
compliance will be peer-reviewed and fully documented as required by RRES-
EPP-IMP. The number, type, and detail of all records will provide sufficient
information to allow an individual with equivalent education and training to
verify or reconstruct the results. Implementing procedures specify the
information to be kept as documentation of the performance of the procedure.

Records to be kept in the MAQ records system (MAQ-025, “Records
Management”) include the dose assessments, assumptions, and references to
the data sets used in the calculations.

A dose assessment is calculated annually and published in the annual
Environmental Surveillance Report (ESR) as specified in DOE Orders 231.1
and 450.1, and in the Environmental Protection Program Integrated
Management Plan (RRES-EPP-IMP).

All records will be maintained and be available for auditing in the records
center at the MAQ group office (MAQ-025, “Records Management”). Records
will be archived in compliance with Laboratory and DOE requirements for
records retention, storag