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ABSTRACT

The 1992 Monitoring Activities Review (MAR) is directed at the Radiological Environmental

Surveillance Program (RESP) activities at the Radioactive Waste Management Complex (RWMC).
MAR panelists studied RESP documents and discussed their concerns with Environmental
Monitoring Unit (EMU) staff and other panel members. These concerns were subsequently
consolidated into a collection of recommendations with supporting discussions. Recommendations

focus on specific monitoring activities, as well as the overall program. The MAR report also contains

pertinent comments that should not require further action.
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1. INTRODUCTION

The EG&G Idaho Environmental Monitoring unit (EMU) is responsible for conducting
'" environmer.tal measurements (surveillance) of radioactive and hazardous contaminants around,

" facilities operated by EG&G Idaho. Since 1982, the EMU has conducted monitoring activities
reviews (MARs) to provide a basis for technical improvement of its programs. Each MAR is

conducted by a panel of individuals selected for their experience in various aspects of environmental
monitoring program design and implementation. The 1992 MAR focuses on the Radiological
Environmental Surveillance Program (RESP), which is conducted bythe EMU for the Idaho National
Engineering Laboratory (INEL) Radioactive Waste Management Complex (RWMC). This MAR
addresses specific monitoring activities, and also areas of general concern. Comments on the RESP

are also provided to summarize pertinent information that was gathered in the course of the MAR.
These comments are not expected to require further action.

The panelists observed that the RESP has few obvious areas for concern, and that it generally
is in good ,.ondition with respect to completeness of documentation, and coverage of monitoring
requirements. Since the 1988 MAR, the RESP has made a great effort to collect the background
information describing the evolution of the program. The general improvement in program

documentation indicates a long-term commitment to improve the recording of quality-related
information. The RESP has upgraded its program documentation to the extent that it possible to

review not only the current activities, but the evolution of the program design and procedures over
the past decade. Many of the comments and recommendations made in this MAR relate to issues

involving the earlier (pre-1985) periods of program design. Meaningful review of these issues was
made possible by the availability of the recently-gathered program history documents. The EMU is
to be commended for assembling this documentation.

1.1 Work Summary for MAR Panelists

The 1992 MAR was conducted by a panel of 5 individuals, with a 6th person functioning as

coordinator and integrating editor of the MAR report. Panelists reviewed the RESP Plan, previous
MAR reports, sampling procedures, and other relevant documents before ti_eir arrival :_, ':z INEL.

Each panelist was asked to develop a brief list of concerns to present to the panel during the week
of the on-site visit. The MAR panel met between February 17-21, 1992 at the INEL ROB1 building,
the RWMC, and the EMU offices at INEL's Central Facilities Area (CFA).

• The panel members presented and discussed their individual concerns on February 17th.
Individual panelists then began developing specific recommendations within their field of expertise.
On-site inspections of equipment and locations of interest at the RWMC were made on the 18th and

19th, and panelists held further discussions with the EMU staff. The panelists produced draft
comments on the 19th, and reviewed the comments with the EG&G MAR coordinator on the 20th.

' 1
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The approach'to facilitating the review was to apply minimal direction to the panelists during
the initial development of concerns. The purpose for this was to maximize the number of issue_ and

concerns discussed, The MAR coordinator terminated discussion in obviously unproductive areas,
when it became clear that no useful recommendations would follow (e.g., when discussions turned

outside the scope of the RESP).

1.2 Scope of the 1992 MAR

This MAR focuses on the routine scheduled monitoring activities of the RESP, as described in
SOP-EM-EN-I.1, -1.2, -1.3, -1.4, and -1.5, which deal with air, surface soil, surface water, biotic, and

penetrations radiation measurements, respectively. It does not include a review of sampling for

nonradiological materials, or of nonroutine sampling and analyses that may be requested by Waste
Management or other INEL programs. The Waste Management Facilities that are covered by the
RESP are as follows: RWMC; the Stored Waste Examination Pilot Plant (SWEPP); the Waste

Experimental Reduction Facility (WERF) ; the Mixed Waste Storage Facility (MWSF); the Stationary
Low-Power Reactor No. 1 (SL-l) surplus area; and the Organic-Moderated Reactor Experiment

(OMRE) area. The MAR panel's general recommendations apply to ali of these facilities. The
specific MAR recommendations focus on specific procedures for surveillance at RWMC waste
management facilities.

1.3 Brief Description of the RWMC and Associated Surveillance
Programs

The RESP's most extensive surveillance program is conducted at the RWMC. The RWMC
facility includes the Subsurface Disposal Area (SDA), the Transuranic Storage Area (TSA), and the

SWFPP building (see Figure 1). The SDA, TSA, and SWEPP have had different operational
histories, and have different missions. Before 1964, transuranic (TRU) and low-level radioactive

waste (LLW) was buried in common locations in the SDA. From 1964 to 1970,TRU and LLW were
segregated before burial. Currently, only LLW is disposed of in the SDA. Transuranic waste that
waa received from other DOE sites after 1970 is stored at the TSA of the RWMC. The SWEPP

facility, located within the TSA, is used for nondestructive examination of TRU waste packages to
ensure they meet the waste acceptance criteria of the Waste Isolation Pilot Plant (WIPP), meet

preparation requirements of certifiable waste packages for shipment to the WIPP, and meet storage
requirements of noncertifiable waste packages. The TSA, SDA, and SWEPP differ with respect to

the types of radioactive material in their inventories, extent of waste handling operations, types of'
barriers to waste migration, and general level of operational activity. For these reasons, the SDA and
TSA are considered as independent surveillance problems, although air sampling and

thermoluminescent dosimeter (TLD) measurements at locations near the contiguous perimeters of

jthe SDA and the TSA (including SWEPP) may be !nfluenced by events in either area.
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The RESP is also responsible for routine environmental surveillance at the SL-[ area, the

OMRE facility, the WERF and the RWMSF. The SL-1 area is the site of the SL-1 reactor accident,

which occurred on January 3, 1961. Most of the dismantled building, contaminated equipment, and

decontamination waste were disposed in one trench and two pits, which are now bounded by an

exclusion fence; The OMRE facility was a prototype power reactor, which was decontaminated and

decommissioned in 1979. The building and underground reactor, as well as contaminated waste, were

completely removed from the area. The leach pond was backfilled with soil, and the entire area

" revegetated with a mixture of native grasses in 1981. The WERF and RMWSF facilities are used for

low level radioactive waste volume reduction, and radioactive mixed waste storage, respectively. Ali

of these facilities are located over 10 miles from the RWMC, and have surveillance programs that

are independent from the RWMC programs.

The specific surveillance programs for each waste management facility are summarized in
Table 1.

Administrative
andOperational
FacllttyArea SWEPP

N 0 0 _ Building

300 ___ IntmmedlateLevel
Meters Transuranic TransuranlcStorage

" StorageFacility(ILTSF) Area(TSA)
TransuranicStorageArea
Retrieval('rSA-R) r.41sa

Figure 1, Map of the Radioactive Waste Management Complex.
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2. SUMMARY OF APPLICABLE DOE ORDERS AND GUIDANCE
r,

This summary is provided to describe the regulatory environment for the RESP at the time of

the MAR. Section 2.1 describes the evolution of the DOE Orders and implementation guidance that

apply to the RESP. Section 2.2 discusses possible future changes in the regulations and directives

that apply to the RESP. Section 2.3 discusses the programmatic mission of the RESP relative to the

applicable regulations and guidance.

2.1 Development of DOE Orders and Guidance

Since the last MAR of the RESP in 1988, new or substantially updated DOE directives

pertaining to the RESP have been released. These are DOE Order 5820.2a, Radioactive Waste

Management, DOE Order 5400.1, GeneralEnvironmental Protection Program, and DOE Order 5400.5,

Radiation Protection of the Public and the Environment. In addition, Draft DOE Order 5400.6 was

issued as the Environmental Regulatory Guide for Effluent Monitoring and Environmental Surveillance

(DOE/EH-0173T, referred to herein as the DOE Regulatory Guide).

The DOE Orders and guidance applying to the RESP evolved to the current form over the past

decade. ERDA 77-24, Environmental Surveillance of ERDA Installations, was the earliest of the

present series of guidance documents for environmental program design and implementation. A

Guide for Environmental Radiological Surveillance at U.S. DOE Installations (DOE/EP-0023) and A

Guide for Effluent Radiological Measurements at U.S, DOE Installations (DOE/EP-0096) foUowed

ERDA 77-24 as guidance documents for environmental surveillance and effluent monitoring,

respectively. These guides contain much of the radiological surveillance information presented in

later guidance documents. The DOE Orders 5480.1, Chapter XI and DOE Order 5484.1 provided

public dose limits, reporting requirements, and overall monitoring objectives.

In November 1988, DOE Order 5400.1 was issued as an umbrella environmental monitoring

program directive; superseding DOE 5481).1, and repeating and moving many of the DOE Order

5484.1 reporting requirements. A draft of DOE Order 5480.XX, addressing public protection from

radiation, was revised and released in February 1990 as DOE Order 5400.5. Drafts of DOE Order

5480.XY, released through this earlier post-ERDA period, were attempts to more formally

incorporate into the DOE regulatory system the recommendations of DOE/EP-0023 and

DOE/EP-0096. Draft DOE Order 5480.XY was issued as Draft DOE 5400.6 during the latter

periods of its development. In January 1991, Draft DOE 5400.6 was finally issued as Environmental

Regulatory Guide for Effluent Monitoring and Environmental Sun,eillance (DOE/EH-0173T). Q

2.2 Draft DOE Federal Regulations

In January 1991, the DOE released for internal review a draft of 10 CFR 834, Radiation

Protection of the Public and Environment. This would replace DOE Order 5400.5, Radiation



Protection of'the Public and Environment. By writing this radiation protection directive into law, DOE j

will raise it to the same level of rulemaking rigor and acceptance as Environmental Protection Agency

(EPA) and Nuclear Regulatory Commission (NRC) regulations. If DOE's radiation protection

directives are replaced by Federal Regulations, then violations will carry the possibility of criminal and

- civil liability. Both of these factors should have a positive effect on the availability of resources for

conducting the RESP. The draft of 10 CFR 834 has not yet received public comment, arid there is
no firm schedule for its final issue.

At present, the extent to which EM program implementation will be described in Federal

Regulations cannot be determined, because these regulations are subject to revision based on

comments received during the rule-making process. The approaches used by NRC and EPA for

communicating standards for program implementation illustrate two possible directions (probably

extremes) that the DOE may take in writing regulations and guidance documents. NRC regulations

are relatively brief and general, and NRC's implementation guidance is provided outside of the Code

of Federal Regulations (CFR), in NUREG documents and NRC Regulatory Guides. In contrast,

EPA has incorporated a significant portion of it's implementation guidance in the CFR.

Incorporation of implementation guidance in the CFR would be a more overt means for prescribing

monitoring practices. Regardless of the DOE's approach to presenting guidance, the end result will

probably be that the "should" and "should'" recommendations in the DOE Regulatory Guide will carry

greater weight as auditable points of compliance.

2.3 RESP Objectives and Compliance with DOE Orders

The EMU policy is to set the scope of the RESP to fill needs clearly !ustffied by the DOE

Orders, in a manner consistent with DOE guidance. The RESP currently has the following

objectives: (a) support the overall programmatic objectives of the EMU, (b) ensure compliance with

applicable requirements regarding environmental surveillance of radioactivity at DOE waste

management facilities, (c) identify trends in concentrations of radioactivity in environmental media

near EG&G Idaho waste management facilities, (d) provide indications of confinement integrity at

EG&G Idaho radioactive waste storage and disposal facilities, (e) make monitoring data available to

other programs conducting activities such as performance assessment, pathways analysis, and dose

estimation, and (f) collect data in support of special studies designed to enhance the technical

capabilities of the EMU.

These stated program objectives are to be interpreted as including the program objectives

identified in DOE Order 5400.1, Chapter IV, Section 5 and DOE Order 5820.2A, Chapter II for

environmental surveillance of DOE waste management facilities. Appendix C of the RESP plan

provides excerpts from these Orders containing the specified objectives.

The partictflar requirements for radiological environmental surveillance programs at DOE

radioactive waste management facilities are contained in the following DOE orders:

7



' ,, DOE Order 5400.1; General Environmental Protection Programs, Chapter IV; 11-9-88.

• DOE 5820.2A; Management of Low-Level Waste, Chapter III; 9,26-88.

As specified in DOE Order 5400.1, Chapter IV, Section 5, environmental surveillance programs
and their components are "determined on a site-specific basis by the field organization."

Consequently, the EMU mission does not include ali aspects of environmental surveillance but only
those components that have been identified by DOE Idaho Operations Office.

The general requirements for environmental monitoring programs at DOE sites are contained
in the following DOE orders and Regula'.ory Guides:

• Environmental Regulatory Guide for Radiological Effluent Monitoring and
Environmental Surveillance; DOE/EH-0173T; January 1991.

• DOE Order 5400.1; General Environmental Protection Programs, Chapter IV; 11-9-88.

° DOE Order 5400.5; Radiation Protection of the Public and the Environment, Chapter I,
Section 8 and Chapter II, Section 6; 2-8-90.

The applicable DOE Orders contain defi,litions that make clear distinctions between "effluent

monitoring," "environmental surveillailce," and "environmental monitoring." The RESP Plan adopts
the definitions in DOE Order 5400.1 for these terms, and is exclusively a plan for environmental
surveillance.

At INEL, the site-wide environmental surveillance program is conducted by RESL, which
assumes a large portion of the responsibility for meeting DOE Order 5400.1 monitoring requirements

and Regulatory Guide recommendations. The DOE Regulatory Guide has limited applicability to
individual facility programs such as the RESP, because it was written to provide guidance for site-wide

programs such as the RESL's. Nonetheless, it is an important source of implementation guidance
for the RESP and will certainly serve as a reference against which surveillance and monitoring
programs will be evaluated.

U



J

3. GENERAL RECOMMENDATIONS FOR THE RESP

The recommendations in this section apply to ali activities conducted by the RESP.

" 3,1 General Recommendation 1--Address the DOE Regulatory Guide
Recommendations

p ,

Document the areas of conformance and deviation of RESP procedures with respect to the
recommendations in the DOE Regulatory Guide.

Discussion

The EM program should document and justify the deviations of the RESP from the DOE

Regulatory Guide: (1) in order to have an auditable basis for the design and coiaduct of the program,
relative to the most likely audit standard (i.e., the DOE Regulatory Guide) and (2) keep aligned with
the Regulatory Guide because it will most likely be the source for program implementation

requirements under 10 CFR 843, if it is promulgated. A substantial portion of the guidance may not
apply to the RESP, because of the RESP's orientation to waste management facility surveiii_,ace.

Some parts of the guidance (particularly those parts describing sampling procedures) may be directly
relevant and would be legitimate audit points. Any future audits likely will be conducted using the
DOE Regulatory Guide as a reference, so having a reasonably detailed account of how
recommendations in the Regulatory Guide are addressed will save substantiai time during future
audits.

This recommendation could be addressed by a performing a line-by-line review of the relevant

parts of the DOE Regulatory Guide (including those addressing environmental surveillance and

quality assurance), and responding to ali recommendations. It could also be addressed by referring
to the DOE Regulatory Guide, where applicable, in the RESP Plan and SOPs, and indicating how

the recommendations of the guide are addressed. The fortaer approach appears to be very time
consuming, but much of the required work has already been performed (see draft report titled Model

Environmental Programfor EG&G Facilities at INEL, SAIC, July 1990). The latter approach is also
reasonable, but would have less substantial documentation of the RESP's positions, and RESP
personnel would have to be prepared to explain on short notice (in the event of an audit), why

portions of the DOE Regulatory Guide do not apply to their program.

, The panel also recommends that the RESP take the lead in documenting which
environmental surveillance activities are within and outside of its scope. Although the responsibility
and authority for this properly rests with DOE-ID, it may be an advisable interim measure for RESP

until more complete direction is available from DOE-ID. The EMU is in a good position to follow

DOE-ID's development of responsibilities for the INEL environmental surveilhmce organizations.

9
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" 3.2 General Recommendation 2--Improve Communication between
RESP and Waste Management Operations

Establish a more formal interface between the EMU/RESP and the Waste Management
Operations (WMO) organization (and to other potential users of RESP data), for the purpose of (1)

. exchanging information concerning the impacts of changes in Waste Management operations on the

RESP, (2) changes in the RESP's operations.that may affect the data provided to operations. This
interface should exist at the EMU management and RESP levels.

Discussion

A current RESP objective is to "make monitoring data available to other programs conducting
activities such as performance assessment, pathways analysis, and dose estimation." In fact, these

three activities are closely related, and reflect only a part of the potential use (and users) of

environmental monitoring data. RESP should identify the potential uses and users of EM program
data, and review program objectives and operations to determine if the RESP data have the greatest
possible utility for these users.

In particular, the Waste Management Operations(WMO) organization has an interest in
environmental monitoring data, as was demonstrated by the TRU box puncture incident. In this
incident, the RESP provided the first warning to operations of a loss of waste confinement. The
EMU is required to monitor to detect losses of waste confinement, which is both an environmental

and worker safety concern. However, there are no records that indicate that there is an exchange

ot relevant planning information between the RESP and the operations organizations. This exchange
is needed to ensure that the RESP takes into account the possible needs of the operations
organization, and that the operations organization provides ali relevant information to the RESP,

The air sampling program (and the surface contamination surveillance program, if adopted)
are potentially of great use to the operations organization. Changes in the air sampling program
design or procedures should be done in consultation with the WMO organization, to ensure that they

are at least cognizant of changes in the availability and utility of air sampling data for their purposes.
Major changes in the RESP should have outside technical review to assess the implications of the
claanges with respect to data users in waste management operations.

A planning team, including the EMU manager, should be formed to identify the primary,
secondary, etc. data users and their needs. Representatives from the user organizations should be

identified to serve as points-of.contact, to pass information regarding the needs of the users, and the
capabilities of the RESP program. The applicability (and comparability) of data from other

environmental surveillance networks should be investigated with a view towards providing useful data
for the greatest number of users.

10
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3.3 General Recommendation 3--Use Potential Release Scenarios for

RESP Planning

• Recommendation: Review existing SAR or comparable documents for information

concerning potential releases (accident or off-normal) on which to base sampling program
design (esp. air sampliag). EM should be on distribution for any new SAR development

. work involving operations at the RWMC.

Discussion

SAR analyses of normal and potential off-normal operational conditions (or similar studies)

may give a more meaningful and complete basis for analyzing the capabilities of the existing program
design, or planning new sampling designs. The RESP should consider during program planning the
potential for waste releases under normal operating conditions and in potential accident situations
that may result in chronic or acute releases.

i

Pit 9 Retrieval and other remediation programs will result in changing normal and potential
accidental releases fror., the RWMC; developments in these programs (e.g., SARs, conceptual and

sho,..,clbe followed to support the timely modification of the RESP, if needed. Thesetitle designs) "
operations also may require preoperational surveillance, which should be coordinated by the EMU.

3.4 General Recommendation 4--Improve RESP Reports

The Environmental Monitoring Report should be upgraded by (1) including results of ali
environmental monitoring activities (effluent monitoring and environmental surveillance) pertinent

to EG&G facilities, and (2) improving the technical and editorial quality of the Environmental
Monitoring Annual Report.

Discussion

The 1990 EM Annual Report (published August 1991) states in the introduction (page 1) that
"The Environmental Monitoring' (EM) Unit provides monitoring data for ali EG&G Idaho-operated
facilities and areas not specifically managed by other contractors at INEL."' While the title suggests

a comprehensive report, the report does not include effluent data of some types from some facilities.

In particular, it includes no radiological airborne emission data from TRA, which probably represents
. the largest single such emission from ali EG&G facilities on the INEL. It includes United States

Geological Survey (USGS) data from wells in the vicinity of RWMC but not from wells in the vicinity
of other EG&G Idaho Environmental Restoration Program activities, such as the TRA ponds, lt is

not a true EG&G Idaho cornpany-wide environmental report. EG&G has an opportunity to set the
example for site-wide INEL environmental coordination by coordinating its own programs and
consolidating the reporting. The long-term goal should be for the EMU to issue an EG&G

11
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environmental monitoring report, rather than a report limited to the monitc)ring activities performed
by the EMU. Near-term solutions to this problem are to either (1) revise the .itle and introductory
material of the EM Annual Report to reflect its actual contents, or (2) issue a separate report for
the RESP in order to ensure that it is not construed as a comprehensive monitoring report.

More time and attention should be given to the production of the EG&G Annual Report.
It is the most visible product of a several million dollar annual effort, lt is the principal means of
communicating the results of the program to DOE, other DOE contractors, peers, interest groups,

the State of Idaho, and the public. DOE now provides Idaho with several million dollars each year
to conduct oversight of INEL operations. Given the political interest in radioactive waste in Idaho,
it seems inevitable that the annual reports will scrutinized in detail by the state oversight organization.

The 1990 Annual report contains much valuable information, but future reports could be
improved. The following examples are specific comments made by an MAR panelist, with further
discussion by the MAR coordinator, which illustrate some general areas tor improvement:

• Figures 14, 15, and 16 report air concentrations of radionuclides. The units used are,

respectively, Ci/mL, 10-15_Ci/mL, and E-14 microCi/cc. Consistency of style would
improve readability.

This needs no further d&cussion -- inconsistent units are a universal problem within (and
outside) ttle DOE technical community. However, it shouM be possible to achieve
consistency within a single report.

• Figure 19 displays data for Cs-137 concentration on runoff water over several years. It
indicates that the control samples were taken at significantly different times than the
samples of RWMC runoff, but no explanation is given in the text.

The cause ibr this comment is that only positive values of activity in runoff water were
provided in the report and in Figure 17, giving the impression of an incomplete database.

The RESP shouM give as complete a presentation of the annual data set as possible in the
annual, report, including the total numbers of samples collected and analyzed, 2) estimates
of the average, mean, range, and variance of the data, and 3) values for "nondetected"

sample concentrations. Because it b probably impossible and undesirable to present the
complete data set in the summary format of the annual report, the report should contain in

its abstract, summary, and introduction a statement that the report contains a summary i
subset of data, and that a complete data set is available on request (under FOIA ).

.,

• Appendix B, page B-3, says that measured soil concentrations are compared to "...
environmental concentration guidelines for soils, based on an on-site homesteader." No

such comparison is made on page 26 where soil sampling results arc discussed.

12
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In this case, the annual reportpresentation deviatedfi'om the SOPJbr soUsampling and was
internally inconsistent with respect to the way data should be presented. Leaving aside the

issue of procedure conformance, it is a good practice to compare data presented in a
summary report to some reference concentration. In the case of soil, comparison to both

the environmental concentration guidelines and an estimate of regionalfallou t background
concentrations would be best.

• On page 31 it is stated that values of radioactivity in Russian Thistle are comparable to
RESL values. However the data in Table 6 show differences of nearly three orders of

magnitude for strontium-90.

If the 1990 annual report had presented the range of RESL data with its associated
uncertainty, it wouM have been clear that the 1990 RESP data were in the lower end of the

rangeof the RESL data for strontium.90 in samples of Russian Thistle, although not really

"comparable" to the RESL value presented in the table. Comparisons of new data to
existing data should always provMe sufficient information to allow the reader to ascertain
the degree of consistency between the new data and existing data. Comparisons of data

ranges are recommended for biotic and soil sampling results.

3.5 General Recommendation 5--Support a More
Centralized INEL Environmental Monitoring Program

Continue to encourage, through EG&G upper management, establishment of strong DOE-lD
leadership of the entire INEL enviror,mental monitoring program.

Discussion

Diverse funding and management authority over various components of the INEL
Environmental Monitoring Program has resulted in a fragmented program generating data that may

be (or be viewed as) inconsistent. This is of particular concern in environmental air particulate
surveillance. It should be possible for DOE to host technical discussions among its contractors, DOE-

HQ personnel and possibly consultants to arrive at the best possible choice of technical specifications
for air sampler performance and mandate their use by INEL site contractors, RESL, and possibly

" ISU. Obviously it is not possible to mandate use of particular sampler specifications by the state
oversight program, but if the choice is overwhelmingly technically correct, the state might well adopt
it.
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3.6 General Recommendation 6-Establish a Single Point of Contact
for Environmental Measures at RWMC

Waste Management Operations should appoint a single point-of-contact (POC) for
surveillance and environmental research activities at the RWMC. lt would be the responsibility of

the POC to circulate information to ali appropriate organizations and individuals, and the

• responsibility of these organizations to inform the POC of their activities. This would also foster
communications between surveillance and research organizations.

Discussion

This will ensure that ali parties engaged in measurements or other studies at the RWMC are
aware of each other's presence and activities, to avoid inadvertently perturbing each other's work.

3.7 General Recommendation 7---Adopt a Primary RESP Objective

The RESP should adopt detection of losses of waste and confinement integrity as its primary
functional objective for routine surveillance. Other objectives should be considered subordinate to
this routine surveillance objective.

i

Discussion

Based on the previous data collected by the RESP and review of DOE Orders and guidance,
the most important goal for routine RESP operations is to detect a loss of waste confinement. Other
RESP objectives that have been identified (or inferred) in the past assume that this primary objective

can be met. The corresponding program management objective is to maximize the probability of
detection of a loss of confinement, taking into account all types sampling and analysis that might be

applied to th_lt end, within the limits of available resources.

Defining this single, primary objective has the following benefits:

•, lt helps define the activities that are within the routine RESP. This helps in top level
program planning, and budget development -- A work plan can be developed for the
routine RESP with a contingency for investigations to pursue identification of sources,

and quantification of releases, etc.

• lt is a common objective for ali sampling activities, which helps clarity the optimization

process (maximize achieving the goal), which simplify planning the RESP and allocating
funding.
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4. QUALITY PROGRAM RECOMMENDATIONS

The EMU has taken the initiative to develop an internal program to effect continuing quality
improvement (referred to here as the quality improvement program, QIP), consisting of the MAR
and the Self-Assessment programs. The existing EM QIP has resulted in substantial improvements

in the conduct and quality of the EM program. The MAR and Self-Assessment programs are
. effective parts of the QIP, but have some limitations as QIP tools. This section is a brief summary

of comments that relate to the QIP, and may b'._lpin developing a more effective QIP program.

• QIP Recommendation 1: Fund t'ield assessments using reviewers from other EG&G

Idaho organizations to conduct procedure "walk.throughs" on paper and in the field.

Discussion QIP 1: The EMU's self-assessment program is currently conducted with staff from
within the EMU. This self assessment program's major purpose is to provide field Quality

Assurance/Quality Control (QA/QC). As it is currently conducted, it helps ensure that there is
consistency in field operations within the unit, but has limitations as a means of identifying potential
problems that may be overlooked by the intramural reviewers. A useful addition to the QIP program

would be to institute a program of experienced field sampling expert "walk-throughs," i.e., make a
detailed, step-by-step review of a written procedure, and the procedure as performed in the field.
There is an adequate pool of technical staff outside the EMU, but within EG&G Idaho who are

qualified to perform this sort of review. These reviews could be scheduled on a regular, but flexible
basis, using readily available INEL staff.

Procedure "walk-throughs" would be very taxing.and inefficient logistically ifconducted across

ali program activities simultaneously, and therefore are not a reasonable part of an MAR. The "walk-

through" review program would complement the MAR, as a more effective means of reviewing the
program documentation and execution. The objective of the "walk-through" would be to ensure (1)
that the field operations result in representative sampling, (2) that ali quality-affecting procedural

descriptions are in the SOP, and (3) that there is correspondence between correct sampling practice
and the SOP.

• QIP Recommendation 2: Schedule the on-site visits by the MAR panelists to occur
during the summer, with a final report of the review to tbllow at the end of the first

' quarter of the subsequent fiscal year.

Discussion QIP 2: There are several reasons for this recommendation. To the extent that

the MAR panelists need to inspect the field operations of the EM, it is best to have the panel meet

in the summer when the seasonal field operations (e.g., soil sampling, biotic sampling) take place.
Furthermore, weather conditions at other times of the year are more likely to be uncomfortable, or

actually prohibit access to areas of interest. The availability of panelists who have university

affiliations (a substantial part of the pool that EM should consider) is also far better during the
summer. Splitting the MAR between fiscal years on the recommended schedule would allow time

15
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for development of the MAR report during a relatively low-intensity working period for both the
EMU and its probable support organizi_tions.

, QIP Recommendation 3: Have the MAR Action Report (referred to as the Action

Report) reviewed by an outside technical reviewer, preferably a member of the MAR
committee, and ideally the coordinator of the MAR committee.

Discussion QIP 3: The Action Report presents the response of the EMU to MAR
recommendations. Outside technical review would help ensure that the responses adequately address
the concerns of the MAR panel, or that the rationale for taking another course of action besides that
recommended is clearly reflected in the Action Report.

. QIP Recommendation 4: Reformat the RESP plan to place EM Program Objectives and

requirements close together.

Discussion QIP 4: The objectives of the RESP are currently spread out between the RESP

Plan's Appendix C, Section 3.2, and Sections 3.2.1 through 3.2.6. lt would help clarify the program

requirements, objectives, and purposes for sampling if this information were brought together_
perhaps as a table. The current format confused ali MAR panelists during their review.

, QIP Recommendation 5: Review ali program sampling and analysis operations, and
identify cases where the overall uncertainty estimates for sampling and analysis could be

significantly improved by including an estimate of uncertainties contributed from both

sample collection operations..

Discussion QIP 5: For most environmental media, the counting uncertainty is expected to
contribute most of the overall uncertainty/'or individual environmental samples. For environmental

data sets (particularly surface water, soil or biota), the variance of the population (and attendant
sampling error) will most likely greatly exceed the errors introduced in the collection and analysis

procedures. Air sampling is probably an exception to these generalizations; random or systematic
errors introduced in the course of sample collection and handling may be significant relative to

analytical errors and the variance of background airborne activity. The overall uncertainty should be
used when screening concentration data for statistical significance, as in Section 6.2 of SOP
EM-EN-1.3, oi" ',vhen reporting data such as in Table 2 or Table 7 of the 1990 Annual Report

(EGG-2612). The contributions of various steps of a procedure to random error and systematic bias

could be examined as part of the procedure "walkdgwns." The RESP procedures have excellent
flowcharting, which would greatly simplify this process. .

o QIP Recommendation 6: Have 10% of ali samples collected indegendently, and 10% of

ali analyses performed by an independent laboratory.

16



Discussion QIP 6: This would provide a truly independent ewduatton and verification of
laboratory performance, and also indicate the degree of interlaboratory variability that should be

expected. Independent sample collection could be an ongoing practice, or (more conveniently)
scheduled periodically. This would help determine if there is a potential ['or significant differences

in surveillance results caused by differences in the way RESP staff perform procedures,
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5. REVIEW OF RESP PROCEDURES

5.1 Air Sampling

,, Comment: The DOE Regulatory Guide requirements for air sampling network design are not l
applicable to the RESP, because the perimeter of the RWMC is not directly analogous to the !!_
INEL site boundary. The guide should be reviewed to identify and address recommendations
pertaining to air sampling methods and technique.

5.1,1 Objectives and Program Design For Air Sampling,

Comments and recommendations in this section fall into two categories, 1) those related to

developing a program design and basis, and 2) those related to concern about the adequacy of the .
existing control and background air sampling network.

Design Basis Issues

The 1988 MAR panel recommended that RESP document the basis for their air sampling
program design. The RESP has met this recommendation by collecting relevant program reports z
issued since about 1980, and by funding studies of the current air sampling network. The 1992 MAR

panel reviewed this information and produced a number of recommendations related to the design

of the RESP air sampling network. The first recommendation presented below applies whether or
not further work is done to develop design basis information. The remaining recommendations are
proposed in the interest of expanding the design information database. These call for further

simulation modeling, and studies to develop empirical data that may be used for design.

• Rec_mmendation: Summarize the design basis intbrmation for the _ir sampling program
and determine if this inform_ltion (1) is adequate in its current form for the purposes of

the RESP, (2) supports keeping or modifying the air sampling program design.

Discussion: The information (e.g., statistical models, simulation models, or experience and

judgement) constituting the design basis for the program should be an adequate set of information
to support decisions to either maintain or change the program. The latest study (Bryan, 1991) is a

very useful analysis of the existing program, and variants on this program. However, it does not (nor
was it intended to) serve as a complete basis for the sampling design, particularly for determining the
number of sampling locations. Decisions concerning the number of samplers used in the current

network are spread out through the historical record. The following issues were identified during
review of the historical documents. These and any similar issues should be discussed in the design
basis summary.

18



Issue: Based on one year of data, 1981, the 1984 MAR panel recommended that the current

fourteen HV's be reduced to six (i.e., stations 1, 2, 4, 6, 9, and 11). Although the statistical

assumptions and techniques (as presented in the 1983 MAR report) used in arriving at this

decision are questionable (e.g., assumption of random sampling, focus on means and linear

. associations, classical inference, one year of actual data, etc.) the recommendation was

implemented.

Issue: The reduction of the number of air samplers suggested in the 1983 MAR was based

on the correlation of ambient radioactivity concentrations (of both fallout and natural origin);

this was a questionable basis for modifying a program originally designed to quantify releases

of activity from within the RWMC. It should be noted that the original design document

proposed that the sampling eflbrt be reduced at some date, but provided no information as

to how the reduction should be planned.

Issue: Design basis documents should de,acribe the analyses (statistical, simulation, etc.) used

for design, and programmatic factors affecting the design. The 1988 MAR Action Plan

(referred to as the Action Plan) states that "the design of the low-volume air-sampling

program will be based on a statistical evaluation." This has been done by the Statistics Unit

of EG&G Idaho and is reported in ED-SRE-90-002, March 1991. However, the cited study

states that the selection of the number of sampler locations is thefirst step in program design,

and that as many samplers as time and money allows should be used. This is an extremely

important nonstatistical consideration. The design of the current program is not based on the

statistical evaluations and modeling performed by Blackwood and Bryan. The current air

sampling design (i.e., the number and location of continuous air samplers) dates to the

implementation of 1984 MAR recommendations for modification of an earlier design. The

existing design was characterized with a simulation model, which indicates that the SDA

network is an efficient use of six samplers, but that the current design of the RWMC's air

monitoring network is not well justified or supported on either theoretical or empirical

grounds. The results of the most recent study (Bryan, 1991) tor the RWMC suggest that the

present network, if augmented by six additional monitoring stations, would be quite efficient.

These conclusions should be considered in view of the fact that to date, there has been no

statistical/simulation model with sufficient detail and available site-specific information to

serve as the sole or primary basis for air surveillance program design. There has been

. significant progress since the original simulation study performed in 1980.

• _ Comment: If a statistical or simulation analysis is part of the design basis for the air

" sampling network, then any modifications to the network involving assumptions or

changes in the statistical analysis should be reviewed in relation to the analysis.

Discussion: The model used in the analysis selves as a reference of program design and

assumptions, against which design changes should be evaluated. Examples of changes that would

require ceview are: (1) reduction of the fraction of air samples analyzed by radiochemistry or gamma
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spectroscopy, (2) relocation of air samplers, or (3) changes in the collection/detection probability of
the sampling/analysis system.

• Recommendation: Conduct further comparative monitoring network design studies of the

RWMC using the methodology and initial results of the Bryan (1991) modeling study.

Discussion: The Bryan model should be expanded to account for windspeed, for which a

model parameterization database is available. The design objectives for the air sampling network
should be clearly defined; previous design analyses had varying statements of the principal objectives
of the network. Further improvements in modeling capability will likely involve model expansions
or upgrades that will require a considerable effort to determine. Some examples of potentially useful

model expansions or upgrades are use of RWMC site-specific, empirically based descriptions of plume
behavior, or refined estimates of waste release probabilities for different areas, as opposed to a
qualitative assignment of probabilities to operational vs. inactive areas.

• Recommendation: Conduct plume tracing field trials for various radio-nuclide release

scenarios. These trials will allow RESP to develop relevant plume descriptions (i.e.,
dimensions and plume dispersal characteristics) in monitoring network design studies.

Discussion: The best existing air sampling design study uses Gaussian Plume modeling of
hypothetical sources on the SDA and in the TSA. It is unlikely that this is an adequate model of the
dispersal of activity released from these areas, under the particular environmental conditions that exist
at the RWMC. Plume tracing field studies would be particularly well-advised in conjunction with any

preoperational monitoring that must be performed for major new operations at the RWMC.

• Recommendation: Include source-oriented sampling in the options for' program design.

Discussion: The perimeter-oriented program currently in piace does not account for known
differences in the probabilities of release from various areas at the RWMC. A qualitative assessment

of these probabilities, such as distinguishing between the active pit and the inactive SDA areas, could
be used to position samplers so that they have a higher probability of detecting releases from these

higher risk areas. This would be a more efficient use of the available samplers, for the objective of
detecting releases.

! The perimeter-oriented sampling program may be the most effective for other objectives, such
as confirmation that releases from the inactive areas are small. Any decision to change, rather than

supplement the existing system should receive further review, to ensure that other surveillance
objectives are not inadvertently compromised.
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• Recommendation: The air sampling program should collocate the present samplers and

the new PM-10 samplers for a sufficient time to determine the relationship of
radionuclide concentrations at RWMC, as measured by PM-10 samplers and the existing
TSP samplers.

.i

Discussion: This would help provide continuity for the program, by developing a database
for correlation between the measurements made with TSP and PM-10 monitors.

• Comment: Any changes in the air sampling program at location 15 (EBR-1) should take
into account the usefulness of that location as a collocation point tbr most, if not ali of
the organizations engaging in air sampling around the INEL. Results at EBR-1 could

help correlate findings across the different organizations.

Discussion: The EBR-1 location is significant as a common sampling point for the RESL, the
State of Idaho INEL Oversight Group, ISU, and the RESP. lt is possible (likely) that there will be

a need to compare data collected by different organizations. Ali organizations should sample at least
1 location, under as similar siting conditions, in order to develop a database that allows comparisons.

Control and Background Air Sampling Design Issues

• Recommendation: Add at least 1 (and possiblyup to 3 ) control sampling location to'the
existing network program. The siting of the new background locations should take into
account the following:

1) Environmental matching criteria (e.g., we desire to match as many of the soil
characteristics of the reclaimed RWMC area as possible) should be specified and studied
before selection of candidate sites.

2) The typical daily wind field reversal at the south INEL.

Discussion: In a statistical analysis of the RWMC air surveillance program Blackwood (1989)

observed that "A single control sampler location in not adequate. With only one location, there is
no indication of the variance of control measurements" and recommended that at least one additional

. control station be added to the network. The results for the control station are entirely limited to

a particular location at a given time period, and thus there is no direct evidence as to the variability

among controls in this or any other period of time. The 1992 MAR panel concurs with these
" findings.

The location of the present RWMC control sampler at EBR-1 is not appropriate for the

purpose of estimating background. The rationale for siting at EBR-1 is to provide an INEL on..site

control value from which the discrete effect of the RWMC can be derived, particularly against the
background generated by the Idaho Chemical Processing Plant.
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The apparently typical daily wind field reversal must be accounted for in establishing a control
location(s) near the RWMC. A means for wind-direction specific sampling should be developed to
study the effects of this wind characteristic On field samples, and for possible use in developing an
RWMC-based control sampling system.

Possible approaches for developing a better control sampling system would be to (1) place
another sampler crosswind of the RWMC, (2) use wind sensors to activate samplers positioned at the

SW and NE corners of the RWMC only when they are upwind of the RWMC.

• Recommendation: Document that the RESL off-site air sampling network provides
adequate background information for use by the RESP.

Discussion: If the RESP refers to the RESL data for background in the course of
interpreting RESP data, then this information should be available.

5.1.2 Selection of Air Sampling Methods

• Comment: Document all of the reasons for using PM-10 air samplers.

Discussion: The 1988 MAR panel recommended that RESP investigate supplementing the

low-volume air samplers with air samplers that have size-selective or size-distribution measuring inlets.
The Action Plan response is as follows: "... The PM-10 air sampling inlet is size selective for
particles 10 microns or smaller, w':ch covers the inhalation range of particles ... to man.
Furthermore, if these data are used to calculate a dose to man, the new air sampler (PM-10) yields

the best data for pathway analysis ..."

The use of air sampling dat_lfor dose calculation and peribrmance assessment is a valid reason
for operating PM-10 samplers at the RWMC. There are several other important reasons to use PM-

10 samplers that should have been noted, including: (1) PM-10 is a recognized design standard for
air sampler inlets, with well-defined hardware testing requirements for particle size dependent

sampling and insensitivity to wind velocity, (2) PM-10 samplers are much less sensitive to problems
caused by filter loading by coarse particulates, which are frequently a problem in areas with vehicle

traffic over dirt roads, such as the RWMC, (3) measurements of gross activity made on semi-monthly
PM-10 samples are less susceptible to self-attenuation problems, and (4) PM-10 samples could
potentially be used for baseline measurements to support permitting, and will probably have more

general acceptance by outside regulatory agencies. N

° Recommendation: Continue sampling with the EMU's TSP (medium volume) air

samplers, particular in the vicinity of active operations.

22

!ii



Discussion: The action plan calls for replacement of tile existing samplers (4 CFM Total
Suspended Particulate, or TSP) with PM-10 medium flow air samplers, rather than supplementing the

existing system. The complete replacement of the TSP samplers should be re-evaluated. Although
the part!cle collection efficiency of the existing TSP samplers is not characterized, it is almost certain

. to collect particles with aerodynamic diameters greater than 10 microns with higher efficiency than
the new PM-10 samplers. As a result, the TSP samplers are probably more sensitive than the PM-10

monitors as qualitative indicators of loss of waste confinement. The PM-10 samplers are clearly
superior to the TSP samplers for estimating health-related impacts, but are not generally as effective
(in principle) as the TSP samplers for detecting loss of waste conf,, ement.

• Recommendation: Modify the air monitoring procedure to include a description of the
leak-check operation to be performed to ensure that the air sampling system is adequately
air-tight.

Discussion: Sample train leak checks are an important step to ensure accurate estimation of
sample volume.

• Recommendation: Estimate the typical volume correction factor tbr the 4 CFM TSP
samplers used between 1985 and 1992. If there is future use of these samplers, modify

the procedures to include sample volume correction.

Discussion: The sample volumes reported for the air samplers used between 1985 and 1992
have not been corrected for pressure drop at the point of volume measurement. This factor should
be determined and documented before these samplers are taken out of service.

5.1.3 Air Sample Handlirg and Preparation

The MAR committee did not review the details of sampling handling and preparation because
field operations will be changed in the near future to accommodate the new PM-10 monitors. A

number of comments and recommendations pertaining to sample handling are given in the 1992
MAR comments on the 1988 MAR Action Plan.

5.1.4 Analysis of Air Samples

• Comment: The 1988 MAR panel recommended that RESP conduct studies to estimate
sample homogeneity for gross alpha and gross beta activity. Since the time of the Action

" Plan response to this recommendation, the gross alpha and beta counting system used to
count the air samples has been upgraded to incorporate a larger detection chamber. The
upgraded system can count a complete 4-in. air filter without punching. This fully

addresses the concern over nonrepresentativeness of a filter punch with respect to the

total activity on the filter, because now the whole filter can be analyzed.
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The Action Plan also states that ali filters will be analyzed by gamrna spectroscopy and

specific alpha analysis. The analysis of ali air filters should also be noted, because (1) it
is consistent with assumptions made in the simulation analysis of the air saw,piing network,
and (2) the substantially lower detection limits of speciflc nuclide analyses for

radionuclides that might migrate from waste support the objective of detecting loss of
waste confinement. Gross alpha activity measurements are less effective for this purpose

and can only serve to indicate relatively large releases of pure alpha emitting material
(such as Rocky Flats TRU waste), which is why they are used tor screening only. o

5.1.5 Air Sampling Data Management

• Recommendation: Data Analysis techniques, including graphical display, should be

applied to the air monitoring data for handling inferences, data transformations,
distributional fits, measures of location and variability, quality assurance items, and
presentations of intermediate and final results. The Data Analysis methodology and
techniques have been used in a number of areas of science (e.g., meteorology, climate

studies, biology, physics, astro-physics, etc.) for many years with considerable acceptance.

Discussion: The present selection of monitoring sites is nonprobability based and thus one
has selected a particular, and largely unknown, subpopulation of air units. This situation poses some

challenges for effective interpretation and presentation of data. These can be addressed using
methods from the growing discipline of Data Analysis (e.g., Mosteller and Tukey, 1977; t-toaglin et
al., 1987). The numerous analyses and presentation of the monitoring network data appear to be in
need of improvement for the following reasons: (1) the assumption of randomized selection of

observations does not hold, (2) Classical design-based inferences are not appropriate or valid, (3) the
lognormal distributional assumption may not be valid, (4) the current use of the lognormal

transformation can produce a bias in the results, (5) the use of the EBR-I control data appears to
bias ali of the comparative results. The current form of presentation of many of the RESP's results

appears to overlook the more recent adwlnces in computerized graphical display.

• Recommendation: Investigate the significance of differences in sampling methods (esp.

between RESL and RESP) under various hypothetical conditions (e.g, normal operations,
background activities onsite and offsite, puff releases from the RWMC, and chronic low-
level releases from the RWMC.

i,

Discussion: RESP's most common use of RESL air concentration data is to determine if

there have been regional fluctuations in ambient airborne activity. Although comparability of data

is best assured by use of comparable sampling methods, at present, different organizations are using
a variety of air sampling methods to measure airborne activity around the INEL. Under the most

prevalent environmental conditions, these differences may have a negligible impact on comparisons
between data sets. This recommendation is not intended to diminish the importance of encouraging
use of uniform sampling methods if data sets are to be compared between organizations. This
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recommendation is applicable if INEL, monitoring organizations continue to use different sampling
hardware and procedures.

• Comment: Address the apparent requirement in the Regulatory Guide to sample for ali
• particle sizes. The Regulatory Guide has ambiguous guidance on this subject.

. 5.2 Soil Sampling

• Comment: The RESP's use of standardized sampling transects and ring sample collection
methods meets the DOE Regulatory Guide criteria. The siting location rationale in
Section 5.9 of the Regulatory Guide does not apply to the RESP. The RESP's soil

sampling frequency is not annual, as is recommended in Section 5.9.1, but the general
requirement for detection of loss of waste confinement from DOE Order 5820.2A

appears to be met. The elimination of ali soil analyses except tor the drainage channel
sediments would not be counter to the DOE Regulatory Guide or Order requirements.
Retaining soil plot sampling at locations undisturbed by grading would, however be a
good practice. Sampling of regraded areas, except just prior to final closure, should be

considered operational support only; at other, times, it serves no purpose with respect to
the RESP objectives.

5.2.1 Objectives for Soil Sampling

• Recommendation: The RESP should develop a statistical test of significance for

evaluating the degree of similarity between the first and second soil data sets (see
discussion), to help establish a position regarding the need tbr further routine sampling.

Discussion: The 1988 MAR panel recommended that the RESP conduct soil sampling only
on an as-needed (i.e., nonroutine) basis. The 1992 MAR panel still supports this approach; however,
the RESP has reached an agreement with Waste Management operations to conduct triennial

sampling, with the intention of making a decision to discontinue following the evaluation of two data
sets. The following are excerpts from the Action Plan:

"The EMU agrees that objectives (1) and (2) should be eliminated...While the EMU agrees

, that objective (3) should be revised to read 'provide data, as needed, for pathways analyses'...it also
believes that characterization of new surface soils is important." ..."For this reason, 'baseline' data are
needed for both radiological and nonradiological constituents. The EMU will collect "baseline" data

on a triennial basis beginning in CY-1991."

A statistical test to decide if further sampling is recommended, because it will provide an

objective basis for the decision to discontinue routine soil sampling. This test should be developed
before the second data set is available. Because of the spatial variability 0f soil concentrations, a

nonstatistical interpretation of the data will be entirely unjustified, and an after-the-fact statistical test
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may appear to be suspect (l.e., adjusted to reach some conclusion desired by the RESP or Waste
Management Operations.)

5.2.2 Selection of Sampling Methods

• Recommendation: Investigate the use of deposition samplers as a means of estimating

surface contamination transport via transiently suspended particles, and detecting losses
of waste confinement. Review existing methods for deposition sampling, sample handling,
and sample analysis (e.g., HASL-300 procedures, or information from the Environmental

Measurements Laboratory). Evaluate the methods with respect to (1) capability tor
quantifying any migration that occurs (if RESP objectives indicate a need), and (2)
detection capability -- how well does a method lend itself to large sample collection area,

and ease of analysis? Evaluate the potential use of new, fast, sensitive screening analyses
for TRU (Large Area Frisch Grid Detector) in deposition samples.

Discussion: This recommendation is based on the following observations:

Changes in soil concentrations are most likely due to surface deposition of

contamination. Measurable upward migration of radioactive materials is very unlikely
given the current burial depth. Collection and analysis of deposition samples may

greatly reduce analytical problems encountered in detecting new deposition (i.e., a
trend signal caused by loss of waste confinement followed by airborne transport)
caused by dilution of the near surface soil (top 5 mm) by the bulk of the soil sample
(e.g., top 5 cre).

The new PM-10 samplers will not efficiently collect large, transiently suspended

particles (the old TSP samplers were not necessarily very good at this either), that
may be important as indicators of waste confinement migration of these particles may
be important as a mechanism of release to the environment outside the RWMC. The

potential importance of sampling larger particles has been demonstrated by
observations made during the breached-box incident. The theoretical minimum

aerodynamic diameter (AD) of the Pu-239 contaminated particle detected during the
third quarter of 1987 is about 17 microns. It is almost certain that this particle would

not have been collected by a PM-10 sampler. Its collection by the TSP sampler may
have been a low-probability event as weil.

5.3 Surface Water Sampling

5.3.1 Objectives

• Comment: Maintain close contact with DOE to ensure that ali interested parties agree

on the assumption that runoff water is not an effluent; this agreement should be

26

I



documented, This was mentioned in the previous MAR, and is noted again because it
continues to be an unsettled issue,

Discussion: The collection of surface water runoff is currently not considered by the EMU

, to be effluent monitoring; rather it is part of the effort to detect losses of waste confinement.
Samples of storm runoff are measured for gamma emitters, gross alpha/beta, and other radionuclides

if the screening results indicate an upward trend. The collection of background water from a paved
drainage is potentially dissimilar enough from the RWMC runoff to warrant some investigation of

thesediment/liquid ratios, and the background/RWMC gamma spectra comparability. If the runoff
were to be considered an effluent sample, (which should be the subject of discussion with DOE, and
documentation as to the outcome of the discussion), the requirements of DOE Order 5400.5 Chap'ter
II would apply. This includes a limitation on the settleable solids (per Regulatory Guide, 5.10.4)

radioactivity. Additionally_ the total discharge would need.to be calculated at some specified point
for total release (RWMIS report). When and if DOE Order 5400.5 becomes 10 CFR 834, this
requirement will be a Federal regulation, and will be audited much more severely than if it were an
Order. The specific procedural steps (e.g, SOP'EM-EN-1.3, 6.1.5) do not clearly follow or include

some recommendations of the Reg Guide for sample collection, such as the double rinse (Regulatory
Guide, 5.10.3.3). The EMU procedures should be reviewed against the Regulatory Guide section
applicable to the procedure.

5.4 Biotic Sampling

5.4.1 Objectives

• Comment: The objectives of EM's biotic monitoring program address the radionuclide
transport concerns of DOE Order 5820.2A, i.e., detection of losses of waste confinement

and "where practical monitoring measurements to evaluate actual and prospective
performance should be made on locations as required, within and outside each facility ....

Monitoring should also be used to validate or modify models ....)." The scope of the
RESP does not include any biota sampling relevant to compliance with DOE Order

5400.1, and the recommendations of Section 5.8 (Basis for Sampling Terrestrial
Foodstuffs) of the DOE Regulatory Guide generally are not applicable.

, The cover integrity inspection program (SOP-EM-EN-2.1) combines identification of
potential animal transport of radioactive material, and the soil collection
(SOP-EM-EN-1.4, 6.2) from burrows addresses measurement of the samples, thereby

4

meeting the objective for DOE 5820.2A. Excavated soil concentration measurements
may also be useful in developing a soil source term for dose assessment along the

inhalation pathway. Collection of vegetation is useful for determining the combined

uptake and deposition of contamination of plants, but does not serve any pathway-to-man
dose assessment function. To discriminate between uptake and deposition, the vegetation
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would have to be washed (per the DOE Regulatory Guide, 5,8,2.2), however there is no
apparent need to recommend this change.

5.4.2 Data Management for BIotic Monitoring

• Recommendation: State tn the Annual Report that the full data sets for results of the
RESP are available for interested parties. The number of samples collected and analyzed

should also be presented in the summary data contained in the Annual Report. See
General Recommendation 4.

Discussion: The 1988 MAR panel recommended that "When a radionuclide is detected in

some replicates of a given medium, present numerical data for ali replicates, including samples having
less-than-detectable concentrations. It is not sufficient to say that concentrations were not

significantly different from the control concentrations." The Action Report response was that "Even
though the EMU agrees that less-than-detectable concentrations are useful in trend analysis, we do
not agree that they should be reported. The EMU maintains these data in the Environmental

Surveillance Program database, and the data are available for trending analysis. The EMU will11

continue to follow data reporting instructions outlined in SOP EM-EN-1.4. No action is required."

The 1992 MAR panel encourages the RESP to provide as complete a report of the available
data as possible, and that complete of summarized data sets are presented with all summary statistics

concerning each data set. Although it may not be possible to report ali values (including less-than-
detectable values) in the Annual Report, the report should clearly state that the full data set is

available for interested parties. This will make the report more useful as a technical resource, as well
as a management summary.

• Recommendation: Table 2 of the Biotic Sampling SOP doesn't provide a range of
RESL's previously measured concentration wdues: This information should be included.

Discussion: Data range in_brmation is available tbr RESL's environmental studies, and they

are more helpful for interpreting biotic data than the estimate of the mean provided in the table.

5.5 Penetrating Radiation

5.5,1 Objectives and Program Design for Penetrating Radiation Monitoring

• Comment: Use environmental TLD's more extensively to help meet the program's
objectives.

Discussion: Environmental TLD's are very inexpensive compared to other methods

(radiochemical analyses or continuous real time monitors) and provide continuous monitoring of

environmental radiation at their locations. These devices complement vehicular and survey meter
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radiation surveys by integrating total exposure at discrete location while vehicular surveys assess
instantaneous exposure rate over wide areas, The interior of the RWMC and the SL-1 burial ground

appear to be good candidates for increased TLD usage,

, 5.5.2 Selection of Sampling Methods

• Comment: Encourage the two laboratories that provide environmental TLD data used
' by the EM program to acquire and document a more sophisticated environmental

dosimeter. These laboratories are the RESL Radiological Sciences Branch (RSB) and
the EG&G Operational Dosimetry Unit (ODU)

Discussion: The current environmental TLD was developed in the early 1970's and has not
been upgraded. While it is a robust design that has worked reproducibly over the years, it could be

improved. Complete testing of the existing design against the requirements of ANSI N 545,
Performance, Testing, and ProceduralSpecifications for Thermoluminescence Dosimetry (En_)ironmenta/
Applications) is not formally documented. The materials used in the current design ensure that the

response to photon radiation will be reasonably independent of energy, but the dosimeter will also
respond to beta radiation in a highly energy dependent manner. There is no discrimination among
photon energies or types of exposure. Compared to what is potentially available, the current

dosimeter is analogous to a "gross" measurement on an air filter. When an elevated wdue occurs, it
indicates that there is something there but provides no additional information that might help identify
the source. The dosimeter is assembled, disassembled, and processed in an essentially manual fashion.

Dosimetry systems featuring partial automation are now available,

At this time, it is probably not warranted to formally document the existing environmental

TLD performance against the requirements of N545 because:

1. A committee is currently updating N545, which was published in 1975. Thus, a testing
and documentation effort at this time would likely become quickly outdated.

2. The same committee is preparing a testing standard to complement the N545 performance
standard.

, 3. The RESL RSB is currently working on a new environmental dosimeter design. A RESL
staff member sits on ANSI committee, which is revising N545 and preparing the testing

standard, so RESL will help guide and maintain awareness of the emerging requirements.
,li

It would seem to be more efficient to direct resources into acquiring, testing, and documenting

a new environmental TLD that would meet the new requirements rather than testing the old
environmental dosimeter against the old standard. If, however, measurements made with the existing

TLD may likely become involved in contention or litigation, complete testing and formal

documentation of the existing design may be appropriate,
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5.5.3 Sample Handling and Preparation

• Recommendation: TLDs should be mounted on posts similar to those used by the RESL.

Discussion: Some of the RESP TLDs were posted on fenceposts in chainlink fences. This
can cause a bias in the measurement, Furthermore, the exact location for placing the TLD was not

obvious on Inspection. Locations should be clearly and unambiguously marked.

5.5,4 Data Management

• Recommendation: Ensure that the data analyses, which tire required per the Penetrating

Radiation SOP, are performed and the results presented in the EM Annual Report.

Discussion: Inconsistencies were noted between the data analysis and presentation in the

annual report, and those specified in the SOP. Also, a better analysis will help show the general
, downtrend tn measured penetrating radiation fields.
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