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ABSTRACT 

Oak Ridge National Laboratory Environmental 
Technology Section (ORM;/ETS) has been performing 
Independent Verification (n? activities for U.S. 
-t of Energy (DOE) sites since 1986. DOE has 
successllly used IV in various programs; including the 
Uranium Mill Tailings Remedial Action Program, 
Decontamination and Decommissioning projects, and 
Formerly Utilized Sites Remedial Action Projects/Surplus 
Facilities Management Program. Projects that have 
undergone IV range from small residential properties to 
large, industrial sites. 

The IV process praides a third-party review conducted 
by an “independent” organization not directly associated 
with the project. The purpose of IV is to verify accuracy 
and completeness of contractor field measurements and 
final documentation, evaluate the credibility of procedures 
followed, that results in an independent assessment of 
postcleanup conditions versus decommissioning project 
plans and release criteria, prior to project closeout. 
Document reviews of plans, dose models, procedures, and 
reports are some IV activities undertaken. Independent 
measurements are also collected during field visits to 
conlirm the contractor’s findings. Corrective actions for 
discrepancies are suggested if necessary. Finally, archival 
and reporting of the final site environmental conditions 
$x project closeout and certification are completed. 

The IV contractor reports to DOE headquarters and 
acts as a quality assurance feedback mechanism. An IV 
also adds to the stakeholder process by providing 
additional asnuance that projects are planned, carried out, 
and documented properly. 

Decommissioning projects benefit from the IV process 

M S T E  

by: 1) cost and time savings from early identification of 
potential problems, 2) assurance that the cleanup meets 
regulatory guidelines, and 3) technical reviews and 
consultation with experts in field instrumentation, 
sampling strategy, etc. 

Some lessons learned from the IV process include 
avoiding: 1) use of improper survey techniques, 2) 
reporting data in units not comparable with guideline 
values, 3) premature release of surfaces, 4) poor 
decommissioning project planning, 5 )  misapplication of 
release guidelines. 

I. INTRODUCTION 

Independent Verification on Environmental 
Restoration (ER) Program sites is a formal requirement of 
the Department of Energy (DOE)’. N provides a third- 
party review conducted by an “independent” organization 
not directly associated with the project. In the past, IV 
requirements were not uniformly applied throughout the 
various DOE sites, nor did consistent protocols for 
documenting remediation exist. The DOE is now 
developing policy to guide uniform application of the IV 
process to ER sites. Oak Ridge NationaI 
Laboratory/Environmental Technology Section 
(ORNL/ETS) is one contractor performing IV for 
Northwest and Southwest Area Programs. 

11. PURPOSE OF INDEPENDENT VERIFICATION 

“The purpose of independent verification is to validate 
the accuracy and completeness of field measurements and 
the credibility of the procedws followed, resulting in an 
independent assessment of resulting site conditions versus 
project plans and release criteria prior to project 
closeout.”* IV activities established by the DOE provide 
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a formal record that demonstrates that the cleanup was 
performed according to approved plans and meets all 
applicable and appropriate standards. 

The IV contractors report to DOE headquarters and act 
as a quality assurance feedback mechanism. IV also adds 
to the stakeholder process by providing additional 
assurance that projects are planned, carried out, and 
documented properly. 

III. BACKGROUND 

In the past, cleanups primarily focused on radiologic 
concerns; chemical contamination was often not 
considered. In April 1985, DOE Order 5480.14 was 
issued3, calling for compliance with the Comprehensive 
Environmental Response, Compensation, and Liability 
Act (CERCLA)4. This DOE order was replaced in 
October 1989 with DOE Order 5400.4', which also 
included the Superfund Amendments and Reauthorization 
Act In February 1989, DOE Order 5400.3 was 
issued', outlining the hazardous and radioactive mixed 
waste policy and mmdathg compliance with the Resource 
Conservation and Recovery Act (RCRA)'. These and 
other DOE orders, executive orders, and public pressure 
brought the DOE complex into the hazardous waste 
regulatory arena. In addition to the laws just mentioned, 
the IEazardous Substances Waste Amendments (HSWA)', 
Clean Air Act (CAA)l0, Clean Water Act (CWA)", Safe 
Drinking Water Act (SDWA)I2, and Toxic Substances 
Control Act (TSCA)" can also apply to at least some 
aspects of decommissioning projects. Radiologic release 
guidelines are found in DOE Order 5400.514, currently 
being codified in 10 CFR 834l'. 

Many of the cleanups have been conducted following 
the CERCLA remedial action process or the RCRA 
corrective action process. These processes often take years 
to accomplish, involve significant costs, and yield little 
benefit with respect to the actual cleanup. The regulatory 
drivers, variety of contaminants, and high costs the 
various projects DOE faces has resulted in a need for a 
more efficient method to accomplish these remediations. 
There are aIso varying levels of oversight on these projects 

Ppending on the specific regulatory drivers. 

The U.S. Environmental Protkon Agency (EPA), 
DOE, and Department of Defense issued a joint 
memorandum "Guidance on Accelerating CERCLA 
Environmental Restoration at Federal FacilitieP in 
1994. This guidance was the basis for DOE policy 
"Decommissioning DOE Facilities Under CERCLA"" of 
May 22, 1995. The policy established that 
decommissioning activities will be conducted as non-time 

critical removal actions - actions with a planning horizon 
of six months or more, unless circumstances at the M t y  
make it inappqriate. This policy and its implementation 
are outlined in the DOE Decommissioning Resource 
Manual'* and includes requirements for independent 
verification. 

The implementation of the policy outlined in Ref. 1, 
referred to as the whitfield memo, was assigned to EM- 
40 program and field site managers. Each regional 
program office (EM-42, -44, -45) was to develop 
appropriate written procedures for implementing IV 
within their divisions and field offices. Policy guidance 
and oversight associated with IV are now being developed 
by the office of Program Support (EM-43)". 
Implementation of the technical requirements of IV is still 
the responsibility of the respective regional program 
offices. The decision to have an N conducted on a 
decommissioning project is based on 1) the type of 
cleanup action, 2) future use of the property, and 3) the 
degree of oversight being undertaken by the regulators. 
Draft DOE guidance2' requires IV for: 

(1) Facilities that are to be released for unrestricted 
use. 

(2) Decommissioning projects in which DOE has 
sole responsibility for the closure documents. 
These include: 

Removal actions conducted under 
CERCLA where neither the U.S. 
Environmental Protection Agency nor 
the state signs the closure document and 
where no further action will be required 
to remediate the site under CERCLA 
remedial action. 

Decommissioning projects performed 
under DOE Atomic Energy Act 
authority, rather than under CERCLA, 
the Resource Conservation and 
Recovery Act, the Nuclear Regulatory 
Commission, or Agreement State 
authority. 

The Draft Verification and Certification Protocol for 
the Formerly Utilized Stes Remedial Action Program 
(FUSRA P) and Decontamination and Decommissioning 
Program, Division of Eastern Area Programs (Revision 
3)2 is still the primary guidance document for conducting 
IVs. Excerpts of this protocol and the Whitfield memo as 
it applies to N are presented in the sections below. 



IV. TYPES OF INDEPENDENT VERIFICATION 

Two basic types of IV are used: Type A and Type B. 

all project planning documents (characterization 
survey plans and reports, background surveys, 
decommissioning plans, final status survey 
Plans), 
derivation of authorized limits and supplemental 
standards (all contaminants identified, input 
parametexstomodelsjustified, ALARAreviews), 
sutvqr procedures ( a m  averaging, sampling grid 
spacing) 
instrumentation used (calibration assumptions, 
scan efficiencies capable of detecting residual 
contamination, instrument response checks), 
final survey documentation (interpretation, 
evaluation, and comparison of the results with 
the guidelines), and, if appropriate, 
analysis of some split samples. 

Type A verifications include a review of: 

In addition to the Type A activities, Type B verifications 
include on-site visits and surveys that may involve 
collection of data for: 

background values, 

water samples, 
landsurvey, 

airsamples, 

gamma scans and exposure rate measurements, 
beta-gamma andor alpha scans and direct 
measurements on surfaces, 
determination of removable activity (smears), 
soil samples, andor split sample analyses, 

soil gas monitoring for volatiles, and 

Field surveys for Type B verifications generally address 
only a portion (l%, lo%, etc.) of the property or site is 
selected for IV. 

The IV contractor (IVC) should be selected as early as 
possible in the decommissioning process. The IVC 
usually conducts a scoping visit to plan the IV scope and 
identify early problems or deficiencies. 

A. IVWorkPlan 

' A work plan is developed that documents purpose, task 
dedptions, site background, approach to independent 
verification, remedial action processes, extent of 
contamination, and IV plans (sampling and analysis 
plans, project management, etc.). The work plan may also 
include a quality assurance project plan, a health and 
safety work plan, and a project schedule. Specific 
standard operating procedures and guidance documents 
are referenced in the work plan. The work plan is 

submitted to headquarters (HQ) for review and approval. 
In the field, the IVC may increase or decrease the N 
survey based on field data. 

The IVC prepares monthly reports for HQ and provides 
trip reports that briefly document all field activities. 
These reports descrii the areas investigated and note any 
problems or concefns. Discrepancies are noted along with 
field resolution to the problems. Problems not resolved 
between the cleanup contractor and the IVC are brought 
to the attention of DOE/HQ. This is a QA function that 
allows HQ to monitor field activities. 

If the IVC analysis shows that residual contamination 
is above authorized limits for the remedial action (a 
discrepancy), a corrective action to resolve this 
discrepancy is taken by the field office or the cleanup 
contractor. The IVC notifies the HQ program office and 
the appropriate field office of the discrepancy as soon as 
possible. The field office then makes a determination of 
any additional cleanup action required or asks for an 
exception. The IVC merifies the site after any corrective 
action. The corrective action and any exception are 
recorded in a corrective action section of the final report 
or closeout report prepared by the cleanup contractor. 

B. Post-Survey Activities 

All pertinent sitedesignation and characterization 
reports, remedial action plans, progress reports, and 
survey data for the specific site of interest are reviewed as 
part of Type A verifications. These reviews are 
conducted to determine whether the remedial action plans 
were changed during the course of remedial action in a 
way that could affect site conditions or the conduct of the 
verification survey. Post-remedial action data are also 
provided to and reviewed by the IVC. These data should 
be provided to the IVC by the cleanup contractor in a 
timely manner so that review of the information is 
completed and a VeritiCatin letter sent within four months 
of the completion of remedial action. Authorized limits 
for the site and background levels are compared with 
verification results. The verification letter addresses the 
comparative results of the verification activities and 
includes a statement of verification. 

The DOE field office provides copies of the draft post- 
remedial action report to the IVC for concurrent review 
with the HQ program office. The field office staB 
incorporates comments prior to issuing the final report. 

Results of the IV process are then summarized by the 
IVC in a final report, which is reviewed by the HQ 
program office. The verification report includes field and 



laboratory analyses results and any anomalies noted 
during the IV and reverification surveys. Tables ofthe 
results are included, and also illustrations of the area 
surveyed (mil sample locations and identification, gamma 
levels, chemical contamination levels, etc.). For Type A 
verifications, the report summarizes the basis of the 
adequacy of the cleanup (or discrepancy) and references 
supporting data or reports. The conclusion of the 
verification report (either Type A or Type B) is whether 
the data are suf6cient to establish that the authorized 
limits were met andor a statement of any exceptions. 

C. Sample Archival 

Sample archival is also a responsibility of the IVC. Six 
months after the Federal Register notification of 
certification and availability of the docket, the 
certificatiodverilication sample archival process is 
initiated. The IVC is responsible for assembling, logging, 
and archiving a representative number of samples to be 
held for a minimum of five years. Approximately lo%, 
but not less than five of the total project’s samples are 
archived, In general, samples are to be collected out of the 
total sample population with the only restriction being that 
they @pi@ area cross sections of the site being certified. 
For cases where special circumstances exist, a greater 
number of samples may be selected to better represent the 
as-built condition at the location of interest. The number 
of samples archived is proportional to the area of the site. 
If the area of concern is several hundred square meters 
and was non-unifom in nature, extra samples are 
archived, Revised guidance for archival is being prepared 
by DOE and is expected soon. 

VI. BENEFJTS 

Benefits of the Iv process include: 

0 ,  

cost/time savings from identification of potential 
problems early in the planning process, 
increased stakeholder assurance by providing 
additional assurance that projects are planned, 
carried out, and documented properly, and 

~ ability to consult with experts on 
instrumentation, survey protocol, document 
reviews, and other technical issues that arise 
during decommissioning projects. 

i 

VI. LESSONS LEARNED 

Some lessons learned from the IV process include how 

improper survey techniques, 
contractors can avoid deficiencies related to: 

failure to report data in units that are comparable 

with guideline values, 
premature release of surfaces, 
decommissioning project planning based on little 
or no characterization data resulting in over runs 
in remediation costs, and 
misapplication of release guidelines. 

Examples of improper survey techniques are the use of 
instrumentation that is not designed to detect the radiation 
of interest; averaging areas that are elevated over 
numerous grid blocks rather than adjusting the grid to 
properly area average; and using dose rate surveys for 
characterization of buildings instead of contamination 
surveys. 

On occasions data were reported in counts, rather than 
in units that are comparable to guidelines. Gamma 
measurements need to be in units of either shallow dose 
rate in mGy/h (nuam), dose equivalent rate, pSv/h 
( p e a ) ,  beta and alpha surface measurements need to be 
reported in Bq/cm2, ( d p d  100 cm?, and soil 
concentrations inBQlkg (pCi/g), usually averaged over an 
area of 100 m2. 

Large amounts of material are released during the 
come of a decommissioning project. Surveys for release 
of material should include a combination of scans to 
identi@ areas of activity and direct measurements that can 
be compared with the release guideline. This is a time- 
consuming process and is sometimes compromised for the 
sake of&ciency. Serious liabilities can arise if improper 
release techniques are used. 

The most common deficiency observed by ORNL/ETS 
is the lack of funding for decommissioning project 
planning and characterization. A reasonable amount of 
funding needs to be secured for charactehtion to 
hil i tate realistic planning and budgeting. Often, projects 
are delayed and cost overruns are incurred because of a 
lack of c- ‘on data. Another consequence of this 
situation is that there is little or no funding left after the 
femediation to Conduct the final status survey properly and 
prepare the final report. Data quality objectives are often 
not defined at the beginning of a project, resulting in a 
lack of data for proving compliance to guidelines. 

Misapplication of release guidelines is also a common 
fmdhg. Beta detecting instrumentation will often be used 
on surveys where there are both alpha and beta emissions 
because oftheir ability to provide a more accurate reading 
on surfaces that are not clean. If the ratio of alphas to 
betas is not calculated, the alpha release guidelines may 
not be properly applied. 



WI. CONCLUSION 9. “Hazardous Substances Waste Ammenbents of 
1984,” 42U.S.C. 6905 

10. “Clean Air Act of 1963,” as amended. Pub. L. 88- 
206. 

ORNLETS has been performing IV for DOE since 
1986. The IV process has proven to be an effective 
feedback mechanism for DOE/HQ and stakeholders by 
providing additional assurance that decommissioning 
projects are planned, carried out, and documented 
properly. 

11. “Clean Water Act of 1977,” as amended. Pub. L. 92- 
500. 

12. “safe Drinking Water Act of 1974,” as amended. Pub. 
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