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ABSTRACT

The Idaho National Engineering and Environmental Laboratory (INEEL) has several
permitted treatment, storage and disposal facilities. The INEEL Sample Management
Office (SMO), operated by Lockheed Martin Idaho Technologies Company (LMITCO),
conducts all analysis subcontracting activities for Department of Energy Environmental
Management programs at the INEEL. In this role, the INEEL SMO has had the
opportunity to subcontract the analyses of various wastes (including ash from an interim
status incinerator) requesting a target analyte list equivalent to the constituents listed in
40 Code of Federal Regulations (CFR) § 268.48. Per 40 CFR § 268.40, these analyses
are required to ensure that treated wastes do not contain underlying hazardous
constituents (UHC) at concentrations greater than the universal treatment standards
(UTS) prior to land disposal. The language in 40 CFR § 268.40 (d) (3) states that, “The
treatment or disposal facility may demonstrate compliance with organic constituents if
good-faith analytical efforts achieve detection limits for the regulated organic constituents
that do not exceed the treatment standards specified in this section by an order of
magnitude.”

The INEEL SMO has conducted this “good-faith effort” by negotiating with several
commercial laboratories to identify the lowest possible quantitation and detection limits
that can be achieved for the organic UHC analytes. The results of this negotiating effort
has been the discovery that no single laboratory (currently under subcontract with the
INEEL SMO) can achieve a detection level that is within an order of magnitude of the
UTS for all organic parameters on a clean sample matrix (e.g., sand). This indicates that
for a typical waste sample, the chances of the order of magnitude requirement not being
met for many more than just the “problem analytes” is likely. This does not mean that
there is no laboratory that can achieve the order of magnitude requirements for all organic
UHCs on a clean sample matrix. The negotiations held to date indicate that it is likely that
no laboratory can achieve the order of magnitude requirements for a difficult sample
matrix (e.g., an incinerator ash). The authors suggest that the regulation needs to be
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revised to address the disparity between what is achievable in the laboratory and the
regulatory levels required by the UTS.

INTRODUCTION

The INEEL SMO conducts all analysis subcontracting activities for the Department of
Energy Environmental Management programs at the INEEL. Contracted analyses are .
primarily in the following analytical disciplines; radiological, inorganic, organic and
physical properties testing. Within each discipline numerous analytical tests are requested
on a large variety of sample matrices. Analytical test requirements range from field
screening or processing information to data required to satisfy U.S. Environmental
Protection Agency (EPA) and Idaho Division of Environmental Quality (ID-DEQ)
requirements. The INEEL SMO subcontracts analytical work on a variety of wastes
(including ash from an interim status incinerator). Analytical requests have included a
target analyte list equivalent to the constituents listed in 40 CFR § 268.48. Per 40 CFR
§ 268.40, these analyses are required to ensure that treated wastes do not contain UHCs
at concentrations greater than the UTS prior to land disposal. The language in 40 CFR
§ 268.40 (d) states:

“Notwithstanding the prohibitions specified in paragraph (a) of this section,

treatment and disposal facilities may demonstrate (and certify pursuant to 40 CFR

§ 268.7(b)(5)) compliance with the treatment standards for organic constituents

specified by a footnote in the table “Treatment Standards for Hazardous Wastes”

in this section, provided the following conditions are satisfied:

(1) The treatment standards for the organic constituents were established based on
incineration in units operated in accordance with the technical requirements of
40 CFR part 264, subpart O, or based on combustion in fuel substitution units
operating in accordance with applicable technical requirements;

(2) The treatment or disposal facility has used the methods referenced in paragraph
(d)(1) of this section to treat the organic constituents; and

(3) The treatment or disposal facility may demonstrate compliance with organic
constituents if good-faith analytical efforts achieve detection limits for the
regulated organic constituents that do not exceed the treatment standards
specified in this section by an order of magnitude.”

The INEEL SMO has sought this “good-faith effort” by negotiating with several
commercial laboratories to identify the lowest possible quantitation or detection limits that
can be achieved for the organic UHCs. The primary emphasis has been on the
nonwastewater standard. At this time, the wastewater standard for the organic UHCs has
not been performed by all of the INEEL SMO contracted laboratories. The results of this




negotiating effort has been the discovery that no single laboratory (currently under
subcontract with the INEEL SMO) can achieve the detection level of the UTS for all
organic parameters of the UHC list on a clean sample matrix (e.g., sand). This indicates
that for a typical waste sample, the chances of the order of magnitude requirement not
being met for many more than just the “problem analytes” is likely. This does not mean
that there is no laboratory that can achieve the order of magnitude requirements for all
organic UHCs on a clean sample matrix. The INEEL SMO continues to seek laboratory
capability to analyze for the UHCs to the UTS in a cost-effective manner. Additionally,
the regulated community should be aware that the “order-of-magnitude” provision might
not be allowed on incinerator ash from an interim status incinerator. In the
September 19, 1994 final rule, the “order-of-magnitude” provision is only applicable
where incinerated wastes were treated in permitted (Part 264 Subpart O) units.

Within the capabilities of the current INEEL SMO subcontracted laboratories, no two
laboratories analyze the UHCs to the UTS the same way. In the guidelines of USEPA
SW-846 a variety of approved methods can be used to analyze for the various
constituents. The SW-846 methods being used to analyze for the complete UHC list by
the laboratories currently contracted through the INEEL SMO are:

Method 1311 Toxicity Characteristic Leaching Procedure

Method 8015A Nonhalogenated Volatile Organics by Gas Chromatography

Method 8015M (modified) Nonhalogenated Volatile Organics

Method 8080A Organochlorine Pesticides And Polychlorinated Biphenyls By Gas

Chromatography

Method 8081 Organochlorine Pesticides, Halowaxes And PCBs As Aroclors By Gas

Chromatography: Capillary Column Technique

Method 8081A Organochlorine Pesticides (PCBs) By Gas Chromatography

Method 8082 Polychlorinated Biphenyls By Gas Chromatography

Method 8140 Organophosphorus Pesticides

Method 8141 Organophosphorus Compounds By Gas Chromatography: Capillary

Column Technique

Method 8150 Chlorinated Herbicides By Gas Chromatography

e Method 8151 Chlorinated Herbicides By GC Using Methylation Or
Pentafluorobenzylation Derivatization: Capillary Column Technique

e Method 8260A Volatile Organic Compounds By Gas Chromatography Mass

- Spectrometry (GC/MS): Capillary Column Technique

e Method 8270B Semivolatile Organic Compounds By Gas Chromatography/Mass
Spectrometry (GC/MS): Capillary Column Technique

e Method 8310 Polynuclear Aromatic Hydrocarbons

e Method 8316 Acrylamide, Acrylonitrile And Acrolein By High Performance Liquid

Chromatography (HPLC)




The UHC list is extensive and there are many “problem analytes” to analyze. The
methodology is left to the capability of the laboratory and the laboratory's discretion. It
would not be practical or reasonable for the INEEL SMO to specify to a laboratory a
required method for every constituent. Under the fixed contracts, obsolete methods are
still listed but current methodology is used whenever possible, incorporating the
June 13, 1997 promulgated methods from the Third Edition of the EPA-approved test
methods manual “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods.”

To procure UHC organic analyses, it becomes necessary to negotiate with each contracted
laboratory concerning achievable detection and quantitation limits for the entire UHC list.
The negotiations held to date indicate that it is likely that no laboratory can achieve the
order of magnitude requirements for a difficult sample matrix (e.g., an incinerator ash).
When negotiating with commercial laboratories that are under fixed price subcontracts
government contractors like LMITCO have difficulty authorizing additional financial
support, for the “research project” samples. Analytical difficulties arise when dealing with
complex matrices such as an incinerator fly ash. For example, alternate solvent system
extractions may be more effective for the semivolatile organic compounds. Laboratories
currently contracted through the INEEL SMO routinely extract semivolatiles using
acetone/hexane or acetone/methylene chloride systems. They have found fewer fly ash
matrix interferences when they substituted a methylene chloride only extraction system.
The alternate solvent system also requires additional calibration with a resulting burden on
the laboratory under a fixed price contract.

The organic UHC list is extensive and standards are hard to locate for the entire list. For
example, one of the contracted laboratories had difficulty initially procuring a standard for
4,4’-Methylene-bis-(o-chloroaniline) CAS# 101-14-4. No laboratory contracted through
the INEEL SMO has determined quantitation limits or calibrated for the 40 additional
analytes that will become “underlying hazardous constituents” August 26, 1998.
Commercial laboratories contracted through the INEEL SMO have expressed concerns
about the effort and expense that will be required to obtain standards, conduct MDL
determinations, etc. in order to analyze for the added constituents. The 40 additional
constituents are identified in Table 1 UTS.

SUMMARY

The current INEEL SMO contracted laboratories operate within the highly competitive
commercial laboratory industry. With laboratory capacity available to DOE
(i.e. possessing a NRC license to receive radioactively contaminated samples) limited
nationwide, extensive “non-routine” analytical requests on complex matrices are not




desired by the laboratories. Obtaining the full suite of UHC analyses can be difficult. The
inability to determine if a treated waste has achieved the required treatment standard
concentrations can place programs in a position subject to violation of regulatory
requirements. The authors’ suggest that the regulation needs to be revised to address the
disparity between what is achievable in the laboratory and the regulatory levels required by
the UTS.

The authors’ poster delineates the achievable detection limits for organic UHC parameters
at several commercial laboratories. The intent of the poster is to bring this issue to the
attention of the regulators and regulated community. Another benefit is to discuss
analytical approaches used by other laboratories that may achieve greater sensitivities for
the difficult organic analytes on the UHC list.

Table 1 UTS identifies the organic hazardous constituents, along with the nonwastewater
and wastewater treatment standard levels. 40 CFR § 268.48 also states: “For determining
compliance with treatment standards for underlying hazardous constituents as defined in
§ 268.2(1), these treatment standards may not be exceeded. Compliance with these
treatment standards is measured by an analysis of grab samples, unless otherwise noted in
the following Table 1 UTS”. Included in the table are the negotiated quantitation limits
for the nonwastewater standard from three INEEL SMO contracted laboratories (A, B,
and C). These limits can be compared to the listed regulatory nonwastewater standard
concentration. Presently the most difficult ash samples are requiring five to ten fold
dilutions -in addition to alternate solvent system extractions- which further limit the ability
of the laboratory to achieve quantitation limits at (or below) the UTS for all of the UHCs.
The negotiated quantitation limits are the laboratories “ideal” quantitation limits on a clean
matrix (e.g., sand) and do not represent the current achievable limits on difficult sample
matrices (e.g., incinerator fly ash). When the laboratories quantitation limit is at the
treatment standard concentration, the INEEL SMO requires the laboratory to have the
instrument detection limit for that analyte less than 0.33 times the treatment standard.
This limit is also specified in the task order statement of work between the laboratory and
the INEEL SMO.
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