SEPA

United States . QOffics of Solid Waste EPA.530-5W-37-028F
Environmentai Protection and Emergency Response October 1987
Agency Washington, OC 20460

Solid Waste

Characterization of MWC Ashes
and Leachates from MSW Landfills,
Monoafills, and Co-Disposal Sites

Volume VI of VI
Characterization of Leachates from

Municipal Waste Disposal Sites and
Co-Disposal Sites




D-33-5-7-21

FINAL
CHARACTERIZATION OF LEACHATES FROM
MUNICIPAL WASTE DISPOSAL SITES AND
CODISPOSAL SITES
VOLUME Vi OF Vi
Prepared for
U.S. ENVIRONMENTAL PROTECTION AGENCY

OFFICE OF SOLID WASTE
WASHINGTON, D.C.

CONTRACTNO. 68-01-7310
WORK ASSIGNMENT NO. 04

EPA Contract Officer : EPA Project Officer
Jon R. Perry Gerry Dorian

Prepared by

NUS CORPORATION



CONTENTS

SECTION PAGE
1.0 INTRODUCTION .......ccititituiinnernrossnsnenenssnaassonosnnsanas 1-1
1.1 BACKGROUND INFORMATION ... iiiiiiea 1-%
1.2 OBJECTIVESOFSTUDY ......... e et 1-3
1.3 APPROACH TOSTUDY it tie e 1-4
2.0 SITESELECTION ... ....iitiirtrrrrnicnaeeacocsonasncstoososnoannsonns 2-1
2.1 IDENTIFICATION OF MASTER LIST OF OPERATING FACILITIES .. 2-1
2.2 PRELIMINARY SCREENING OF CANDIDATESITES ............. 2-2
23 FINALSITESELECTION ... i e i iii e 2-4
2.31 Final Selection of Municipal Disposal Sites ................... 2-4
2.3.2 Final Seiection of CodisposalSites .......................... 2-6
233 Interaction with SiteOperators ................civveenennn. 2-6
3.0 QUALITY ASSURANCE AND QUALITY CONTROLPROGRAM ............. 341
3.1 SAMPLING PROCEDURES ......cciiiniiiiiiiiiivanainnnnan 3-1
3.2 HEALTH AND SAFETYPROCEDURES ... ..................... 341
33 CONVENTIONAL ANALYSES - NUS PITTSBURGH
LABORATORY .ot iiii it tetaa e ietsnasnasesansnasnrnn 3-2
34 RCRA APPENDIX IX ANALYSES - S-CUBED LABORATORY ...... 3-2
35 ASH ANALYSES AND LEACHATE GENERATION TESTS - :
VERSAR .. ittt teiteeerasataesocasscsnsnnnaansona 3-3
3.6 PCDD AND PCDF ANALYSES - BATTELLE, COLUMBUS ......... 34
4.0 RESULTS OF COLLECTEDLEACHATES ........cciiieiiiieririnnecnannnas a-1
4.1 CONVENTIONAL RESULTS ... ittt raeaannans 4-1
4.2 INORGANIC RESULTS ...t it et ernenens 4-7
43 ORGANICRESULTS ..o iitiiieiiiiiaeraeneranneennas 4-13
4.4 PCDDANDPCDFRESULTS ...t iiaenen 4-18
45 INORGANIC CONSTITUENTS IN LEACHATES AND
5, 2 27 Y o0 1 P 4-22
5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS ................ 5-1
APPENDICES
A NUSWork Plan
B  NUS Case Studies
C NUS Trip Report
D  NUS Sampling/QA/AC Program
NUS Health and Safety Plan
F  S-Cubed - Analytical Results Report for Collected Leachates
including QA/QC Data
G  Versar- Trace Element Results Report Including QA/QC Data
H  Versar - Organic Results Report Including QA/QC Data
! Battelle Columbus - PCDD and PCDF Results Including QA/QC Data



NUMBER
2-1

2-2
4-1

4-2
4-3
4-4

4.5
46
4.7
4-8
4-9
4-10

CONTENTS{continued)

TABLES
PAGE

Characteristics of Selected Municipal

Solid Waste Disposal Sites ..........cccoiiiiiiiiieriiiiiieiiaan, 2-5
Characteristics of Selected Codisposal (MSW and MWC Ash) Sites ... 2-7
In-Situ and Conventional Parameter Analyses of Collected

Leachate Samplesin mg/l (ppm) orasindicated ................... 4-2
Ranges of in-Situ and Conventional Parameter

Concentrations in Collected Leachate Samples

inmg/l (ppm)orasindicated .......... ...l 4-5
Appendix IX Inorganic Constituents in Leachates

Collected from Municipal and Codisposal Sites

inmg/l (ppm)orasindicated ............ ..ot 4-8
Ranges for Appendix IX Inorganic Constituentsin

Leachates Collected from Municipal and Codisposal

Sitesinmg/l (ppm)orasindicated ........... ...l 4-12
Organic Concentrations in Leachates from Municipal and

Codisposal Sitesin mg/l (ppm)orasindicated .................... 4-14
Ranges of Organic Concentrationsin Leachates from Municipal

and Codisposal Sites in mg/l (ppm) orasindicated ................ 4-17
Chlorinated Dioxin and Chlorinated Dibenzofuran Levelsin Ash

and Leachates from the NC Codisposai Landfill .................. 4-20
Chlorinated Dioxin and Chiorinated Dibenzofuran Levels

in Ash and Leachates from the NY Codisposal Landfill ............ 4-21
inorganic Content in NY Ashes and in EP Toxicity,
TCLP, and SW-924 EXtracts ........ccivcinnrvenerrnnnenrnnnnsnns 4-23
Inorganic Content in NC Ashes and in EP Toxicity,
TCLP, and SW-924Extracts ........cccvviiinivnennneennineananns 4-24

‘e



ACRONYMS AND DEFINITIONS

PAGE TWO

PCDDs Polychlorinated dibenzo-p-dioxins
PCDFs Polychlorinated dibenzofurans 7
POTW Publically Owned Treatment Works
RCRA Resource Conservation and Recovery Act
RDF Refuse Derived Fuel

RPD Relative Percent Difference

SS Suspended Solids

SW-924 Deionized Water Extraction Test Method
TCLP Toxic Characteristics Leaching Procedure Test Method
TDS Total Dissolved Solids

TEF Toxic Equivalency Factors

TNK Total Nitrogen Kjeidahl

TOC Total Organic Carbon

TSCA Toxic Substances Control Act




1.0 INTRODUCTION

1.1 BACKGROUND INFORMATION

This report on characterization of leachates from municipal waste disposal sites and
codisposal (municipal and municipal-waste-combustion solid residue) sites is
prepared to provide support to EPA’s study of the Subtitie D Program. The study
described in this report is one of a series of investigations designed to assist EPA in
developing data to evaluate the potential effects on humans and the environment
from leachates generated by such municipal landfills.

Three reports issued by NUS under the same work assignment summarize the
available literature information regarding the characteristics of leachates from
municipal landfills.

1. Characterization of Municipal Landfill Leachates - A Literature Review,
September 1986 (Volume Il of this report).

2. Addendum_to Characterization of Municipal Landfill Leachates - A
Literature Review, March 1987 (Volume lll of this report).

3. Characterization of Municipal Waste Combustion Residues and Their
Leachates - A Literature Review, July 1987 (Volume IV of this report).

The third report summarizes the literature information regarding the chemical
characteristics of municipal-waste-combustion (MWC) solid residues, their leaching
characteristics when exposed to various leaching tests, and the characteristics of
leachates from monofilled MWC residue landfills (Volume IV of this report).

In 1979, under authority of Sections 1008(a)(3) and 4004(a) of Subtitie D of the
Resource Conservation and Recovery Act (RCRA), EPA promuigated “Criteria” for
determining whether specific Subtitie D (nonhazardous waste) disposal facilities
and practices pose a reasonable probability of adverse effects on human heaith or
the environment (40 CFR Part 257). Major provisions of the Criteria include
prohibitions on adverse effects on endangered species, discharges to surface water,

1-1



and groundwater contamination. Those facilities that violate the Criteria are “open
dumps” and are prohibited under RCRA.

in 1979, EPA also promulgated guidelines for the development of State Solid Waste
Management Plans (40 CFR Part 256). These guidelines required that states seeking
EPA Subtitle D grant funds have the authority to prohibit, close, and upgrade open
dumps. These grant funds were available from 1977 to 1981. State participation in
this program was voluntary. Outside of approval of the state plans and
disbursement of grant funds, EPA had no direct implementation authority. Thus,
Subtitle D has basically been a state-administered program.

Federal funding of state Subtitle D activities was terminated after 1981. Since then,
the focus of EPA's efforts under RCRA has been upon the Subtitie C (hazardous
waste) provisions. As a result, EPA has little current information on the status of
state nonhazardous waste programs or on the Subtitie D facilities themseives.

The Hazardous and Solid Waste Amendments (HSWA) to RCRA, signed into law on
November 8, 1984, require EPA to submit a report to Congress by November 8, 1987;
addressing whether the Subtitie D Criteria (40 CFR Part 257) are adequate to protect
human health and the environment from groundwater contamination, and
recommending whether additional authorities are needed to enforce the Criteria.
Further, EPA must revise the Criteria by March 31, 1988, for facilities that may
receive hazardous household waste (HHW) or small-quantity-generator (SQG)
waste. These revisions are to include groundwater monitoring, location restrictions,
and corrective active, as appropriate.

Within 18 months of the promulgation of the revised Criteria, each state must
develop a permit program or other system of prior approval to ensure that each
facility that may receive hazardous household waste or small-quantity-generator
waste is in compliance with the Criteria. The HSWA envision Subtitle D to continue
to be State implemented. However, if the states fail to enforce the Criteria, EPA
may intervene.

Since 1984, studies conducted by EPA in support of the report EPA must submit to
Congress, have raised concerns regarding the chemical composition of leachate
generated from municipal waste landfills. These concerns center on the detection
of certain toxic inorganic constituents (mainly metals) and organics, and on the lack
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of available data for a comprehensive and defensible evaluation of the effects of
leachates on human health and the environment.

1.2 OBJECTIVES OF STUDY

This study on characterization of leachates from municipal waste disposal sites and
codisposal sites was designed to provide information for the EPA report to
Congress. Specifically, the objectives of this study were as follows:

e "To select four municipal waste disposal sites and sample their leachates
(minimum of three samples per site).

® To select two codisposal sites (MSW disposal sites in which municipal
incinerator ashes also are disposed of) and sample their leachates
(minimum of three samples per site).

® To sample Municipal Waste Combustion (MWC) ashes arriving at the twa
selected codisposal sites for disposal.

e To analyze all collected leachate samples for the compounds on the RCRA
Appendix IX list at a qualified, experienced, and competent laboratory.

e To subject the collected MWC ashes to the three most commonly applied
leaching tests.

- The EPA Extraction Procedure (EP) toxicity test
- The EPA Toxic Characteristic Leaching Procedure (TCLP) toxicity test
- SW-924 (Deionized Water Extraction test method)

e To analyze the laboratory-produced leachates for

- Inorganics

- Semi-volatile compounds

- Homologs of polychlorinated dibenzo-p-dioxins and. polychlorinated
dibenzofurans



® To analyze the ashes and the leachates collected from the codisposal
facilities for homologs of polychlorinated dibenzo-p-dioxins (PCDDs) and
polychlorinated dibenzofurans (PCDFs).

® To compare analytical chemical results obtained for the collected leachate
samples from the codisposal sites to those obtained for the
laboratory-produced leachates.

® To compare the analytical chemical results obtained from the collected
leachate samples as well as the laboratory-produced leachate samples, to
results obtained for leachate collected from hazardous waste sites.

13 APPROACH TO STUDY

Since this study was one of a series of studies sponsored by EPA for the same

ultimate goal, it was decided to utilize, as much as possible, sampling and analytical’
methodologies employed by other contractors in the course of the other studies.
The main study, which had been in progress when this study started, was the Versar
study entitled Characterization of Municipal Waste Combustor Residues,

April 24, 1987. To maintain continuity and to allow for comparisons to be made, the

decision was made to

® Send ashes to be leached by Versar.

® Have Versar conduct inorganic and semivolatile analyses on ashes and
laboratory-produced leachates.

® Send leachates and ashes collected from the codisposal sites and Versar
laboratory-produced extracts to Battelle, Columbus, for PCDD and PCDF

analyses.

A thorough search was conducted for a laboratory to conduct the RCRA
Appendix IX analyses (see complete listing in Tables 2-1 and 2-2in Appendix F of this
report). Since this newly compiied listing of hazardous substances had not
undergone many practical applications, it was decided to use the S-Cubed
laboratory, which conducted significant method development work on this list for
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EPA and which had an EPA-approved quality assurance/quality control (QA/QCQ)
program.

Care was placed in selecting suitabie sites to represent, as much as possibie,
naturally occurring leaching conditions from municipal disposal sites and codisposal
sites.

The sampling data used in this study originated from four facilities, none of which
accepted hazardous waste. All four facilities went into operation after RCRA was
promulgated and are believed to be in accordance with RCRA requirements. For
this reason, these data are by no means representative of the solid waste industry in
general.

The approach to the study is summarized in the NUS Work Plan submitted and
approved by EPA. This Work Plan is provided in Appendix A.
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2.0 SITE SELECTION

The objective of the site selection was to identify four professionally managed
municipal waste disposal sites and two codisposal sites for the purpose of leachate
sampling and analysis. The three major steps in the site selection process were

e |dentification of a Master List of Operating Landfills. Locating landfills
throughout the United States that accept erther municipal waste or a
combination of municipal waste and MWC residues (codisposal sites).

® Preliminary Screening of Candidates. Screening of located landfills based
on conformance to site-specific criteria; e.g., the existence of a leachate
coliection system, site age, and the availability of waste-type information.

® Final Site Selection. Selecting candidate landfills based on willingness téz
participate, site location, waste type, and USEPA approval.

2.1 IDENTIFICATION OF MASTER LIST OF OPERATING FACILITIES

EPA provided NUS with a computerized list of 116 operating landfills in 8 states.
The number of facilities per state was as follows:

Arkansas - 21
Colorade - 15
Connecticut - 8
Delaware - 3

Florida - 18
Oregon - 17
Texas - 20
Wisconsin - 14

This list, which was compiled from answers to a questionnaire, contained pertinent
information regarding the site location, operating conditions, engineering
information, and data related to wastes disposed of on site. Since the data were



obtained from individuals of different technical backgrounds, the information had
to be verified prior to use.

Very few codisposal sites were identified, and the information supplied about them
was often incorrect. For example, a site that was identified on the master list as a
codisposal site, in reality accepted coal-ashes rather than MWC ashes.

2.2 PRELIMINARY SCREENING OF CANDIDATE SITES

The second step of the site selection process was screening of candidate sites on the
basis of their conformance to certain site-specific criteria. These criteria are listed
betow, in decreasing order of importance, and are discussed in the paragraphs that
follow:

Existence of a leachate collection system

Accessibility of the site for leachate sampling

Availability of a “Case Study” for the site

Age of the site: Thessite should have been constructed after the enactment;
of RCRA regulations.

Accessibility of information on waste input: These site should not accept
industrial wastes.

® Geographic and climatic location of the site

The first of the five criteria, the existence of a leachate collection system, was
mandatory in the site selection process. A site was eliminated from further
consideration if it did not have an operating leachate collection system. Samples
could be expeditiously collected only at sites with operating leachate collection
systems.

The second criterion, accessibility of the site for leachate sampling, included
two factors:. (1) the willingness of the facility to cooperate with the contractor; and
(2) the physical ease with which leachate could be sampled from the collection
system. Potential sites that satisfied this criterion were ranked more positively than
those sites where leachate collection appeared to be more difficult and time
consuming.



The third criterion, availability of “Case Studies,” was important because these
EPA-generated documents contain extremely important information of studied
disposal sites. These “Case Studies” were generated by EPA contractors and all have
an identical outline, which includes information regarding waste characteristics,
design characteristics, operation and management practices, and environmental
impacts (monitoring and damage assessment) as well as cost data. EPA provided
NUS with the studies for the selected sites.

None of the codisposal sites were inciuded in the “Case Study” lists.’

The age of a site, the fourth criterion, is important because age affects leachate
generation rates and is a good indicator of environmental design features. Asite in
operation for less than 5 years may not generate sufficient leachate for sampling,
and the generated leachate may not be representative of all the disposed wastes at
the site. For these reasons, a minimum age of 5 years was originally designated for
site screening. However, many sites or cells with leachate collection systems had
operated for less than 5 years. Therefore, screening emphasis was instead placed oi_i
whether or not the site’s leachate volume was sufficient for sampling. The sites
were to have been constructed after RCRA Regulations came into effect.

The fifth significant site selection criterion was the availability of information
regarding waste input. Adequate correlation of leachate quality to specific waste
types is critical in designing containment systems; thus, reliable information
regarding the types and quantities of disposed wastes was necessary. The sites
selected should not accept industrial wastes.

The sixth significant criterion in the site selection process was site location and
associated climate. Precipitation and evaporation rates affect leachate generation
rates; thus climate must be considered in the design of liner containment systems
for hazardous waste facilities. Climate of a site was characterized during this
process, based on an area’s net precipitation. Net precipitation indicates the
potential for leachate generation rates at a site, and is calculated for a region by
subtracting the average annual lake evaporation from the mean annual
precipitation.
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An original objective of the site screening process was to select sites in areas with
varying climatic conditions, and thereby create a representative spectrum of
existing site conditions. However, optimum diversity in climate was difficult to
achieve while still satisfying the more important criteria discussed above.
Therefore, during the final selection stage, emphasis was also placed on selection of
sites located in diverse geographic locations, while still maximizing climatic diversity
to the extent possible.

On the basis of conformance with the the first screening consideration, the
availability of a leachate collection system, 44 candidate sites were selected from
the original master list of 116 for further evaluation. Based on the additional
five criteria, the 44-site list was reduced to 25 sites.

2.3 FINAL SITE SELECTION

2.3.1 Final Selection of Municipal Disposal Sites

The applicable state agencies were contacted to verify the information available in-
the Master List for the final list of 25 sites. Following the state contacts, the
individual site operating managers or engineers were contacted with requests for
information, for permission to conduct the study, and for storage space for
containers and in-situ monitoring instruments.

As a resuit of these contacts four sites were selected, which for confidentiality
purposes are coded as follows

PC
FL

SM
vD

For these four sites, “Case Studies” were prepared. They are provided, with slight
modifications which were made for confidentiality reasons, in Appendix B.

Table 2-1 provides a summary of the characteristics of the selected Municipal Solid
Waste disposal sites.
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TABLE 2-1

CHARACTERISTICS OF SELECTED MUNICIPAL SOLID WASTE DISPOSAL SITES

Facikty

Opened for
Opetation

Copity
(yardsVyeas)

Geographi Prolde

Waste

Chaactemtcs

Method of
Placement

Leachate Collection/
Treaiment System

Cover

18 6 acres in rofing hily, areas | Gatbage 9§ {oat-thub clay Gnch pedlorated PVC Daily - 6uxherol
sange from cursl agriculturat | Refuse {permeability pipes in gravel renches, soll
toresidential; soil is glacial Wood matter 72100t0 hauled to POTW
Closure snd motaine, mostly hughty Demohition debry 4x 102 emner) Final 2{eetof
~1998 permeabie sandy tdl tompacted «lay
soil and 6 inches ol
topsoil
FL May 1975 23,000 120-aue uten losested area, | Garbage Sequental 6 inch-thuk 6-inch pes lorated PVC Daity - Binches ol
sails ate medium- to fine- Constructiondebeis | ttench bentomte polymer | pipes in gravel teenches, soil
Closure grained sands, underlan by Yard lrath method andwoil pumped to sealed pool,
~1992 ulty toclay bike sand Tomato waste (permeabulity evaporated and hauled to ] Final - 18 mches of
Wood scrap 12 10 7 «mhaec) POIW bentonite sol mix
M 1976 155108 58 acres in floodplain and Municipal waste Tiench and | Hone - naturally Collected in trenches, Dailly 6inchesof
adjscent uplandh, agntultural | Muniipsl sewage | arealill hined with clay and || pumped tolagoon, stored | soit
atea sol consnts of clay, studge mudstone inwirder, spray ungaied
mudstone, sandstone, and on adjacent land in Final - 2 feet of
volkanic rochks summer clay topsodl
vD lanuary 480.000 100 acees in o Inrge deainage | Municipal Waste Ramp None Collection reservots on Oaly - &inches ol
19680 1avine; ground u shale Construction Debeis | Method downgiadient side of fill, weathered shale
(75 1on/day) | covered with sliope wash solls | Dead Animals leachate n sprayed back
and resdualiois (day and Sludge oves fandhll area Final 2 feetof
shale) compacied topsal




2.3.2 Final Selection of Codisposal Sites

Of the 44 candidate sites identified in the initial screening process, none were
suitable to qualify as codisposal sites. In addition to the criteria provided for the
MSWV sites, an additional important criteria was added for the codisposal sites: The
MWC ash fraction of the entire MSW was to be at least 25 percent of the total
volume. This information was obtained through telephone conversations with the
appropriate state agencies.

As a result, a new site selection process was initiated to identify two codisposal sites.
State agencies were contacted to identify sites that fit the criteria described in
Section 2.2. Sites identified by state agencies were individually contacted to verify
the existence of a leachate collection system, accessibility for leachate sampling, etc.
As a result of this effort, two sites were selected. These sites are coded, as follows,
for confidentiality purposes.

o NY
e NC

There are no “Case Studies” for these two codisposal sites. The information
obtained regarding these sites is given in the trip report generated by the sampling
crews who visited the sites and who are also project team members. The trip report
is attached as Appendix C.

Table 2-2 provides a summary of the characteristics of the selected codisposal sites.

2.3.3 Interaction with Site Operators

Following the site selection process, EPA issued individual letters to each site
manager with information about the purpose and nature of the study. NUS
contacted the sites to schedule the sampling trips.

Cooperation from every site was extremely good. Equipment and chemical
preservatives, which had to be shipped to sites prior to the crew arrival, were
obtained by site personnel. Site personnel also accompanied the sampling crew to
the leachate collection and sampling points and were helpful in every possible way.
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TABLE2-2

CHARACTERISTICS OF SELECTED CODISPQSAL (MSW AND MWC ASH) SITES

Opened tor Capacity teachate Collectiont
Facilny Operation Geographic Prolde tyarcsiyest) Waste Charactenstus Liner Treatment System Coves
Apit 1985 | Not availsble 4x (0 tonyyear | Ash Two tlay hners Coflection system between | None
ash and refuse Hardidl {» ¢, metal two bnen, pumped to
and 8,000 yasds?f § scrap) hotding tanks and then to
year sludge and |} Sewageriudge POTW
ash Sewage sludge ash
Humane sociely wastes
NC November | Not avaifable Nol avadable MWC ash 3-loat, sand, Collection system above MWC ash s used as
1381 Calcium nitrite high-densdy ner hners, pumped to hned adalycover
Glass studge 2-loot, sand, 20 mi  { lagoon, thento POTW
Dimethyitriphthalate PCV hney
mMsw
(MSW ASH =3 1)




3.0 QUALITY ASSURANCE AND
QUALITY CONTROL PROGRAM

NUS and the subcontracted analyzing laboratories adhered to stringent quality
assurance and quality control (QA/QC) practices for the sampling and the analytical
efforts. Because sampling and analytical procedures were already approved by EPA
for similar projects, a site-specific Quality Assurance Program Plan (QAPP) was not
deemed necessary.

31 SAMPLING PROCEDURES

Although the sites NUS sampled are not hazardous, NUS adhered to the NUS
Operating Guidelines Manual for CERCLA activities at CERCLA sites, which NUS
prepared for the EPA. The document was thoroughly reviewed and accepted by
EPA for work performed on hazardous waste sites under the Superfund Program.:
The document was initially prepared in 1981 and has been updated annually since.
It has served as a QA/QC document for many subcontractors conducting work for
EPA on similar sites. Section 4.2.9 of this document, Sampling, is applicable for the
work canducted for this study and is provided as Appendix D.

Three repetitive samples were taken from each of the six sites sampted. In addition
to these 18 samples, one field blank and one duplicate sample were added by the
sampling team for QC purposes. Other QC sampies were incorporated by the
individual laboratories performing the specific analyses, as further described below.

3.2 HEALTH AND SAFETY PROCEDURES

Prior to initiating the field trips, a site-specific health and safety plan was prepared
for each individual site by a qualified and experienced NUS heaith and safety
specialist. This Health and Safety Plan is given in AppendixE. Samplers were
briefed by the health and safety specialist regarding precautions that should be
taken prior to, during, and after sampling. Samplers were equipped with needed
equipment (e.g, breathing apparatus) in case sampling had to be done inside
manholes or in other unventilated areas.
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NUS personnel who conducted the sampling on this project have had 40 hours of
Occupational Safety and Health Administration (OSHA) and CERCLA health and
safety training, and first-hand experience collecting similar samples at many other
solid and hazardous waste sites.

33 CONVENTIONAL ANALYSES - NUS PITTSBURGH LABORATORY

The NUS laboratory in Pittsburgh conducted the conventional analyses, incduding
tests for nitrate, ammonia, alkalinity, chemical oxygen demand {COD), etc., on the
collected teachate samples. This laboratory adhered to the QA/QC procedures
required by the individual methods employed. The methods employed followed
procedures listed in 16th Edition of Standard Methods for the Examination of Waste
and Wastewater. In addition, NUS adhered to the requirements listed in the NUS
Procedures Manual _for the Laboratory Services Division as issued in
October 20, 1986.

The results are summarized in Section 4.0. The field blank was not contaminated
with respect to any of the parameters of interest. There was good agreement (low
Relative Percent Differences [RPDs]) between the results for the field duplicate
samples.

3.4 RCRA APPENDIX IX ANALYSES - S-CUBED LABORATORY

Collected leachate samples were analyzed for RCRA Appendix X analyses by the
S-Cubed Laboratory. This laboratory was selected for this task because it
participated in method development work for Appendix IX analyses for EPA and
because its QA/QC program was acceptable to EPA. Essentially, S-Cubed was asked
by NUS to adhere to the Contract Laboratory Program - Hazardous Substance List
(CLP-HSL) QA/QC program.

Metals by atomic absorbtion (AA) and miscellaneous inorganics, purgeable and
extractable organics by gas chromatography/mass spectrometry (GS/MS), and
pesticides by GC were incorporated in the S-Cubed analytical effort (Appendix F).
QA objectives were defined as CLP QC limits for all organic and inorganic analyses.
A field blank, duplicate, matrix spike, and matrix spike duplicate were analyzed to
assess analytical precision and accuracy. Additionally, all samples for organic
analysis incorporated specific surrogates for an additional assessment of accuracy.
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Results of the field blank analyses revealed only sodium and methylene chloride as
contaminants. Results of the duplicate sample analytes indicated a good analytical
reproducibility (low RPDs) for essentially all analytes at concentrations significantly
above detection limits.

Recoveries of matrix-spiked organic compounds and surrogates were generally
within CLP QC limits. Recoveries of matrix-spike metal analytes were generally
within the reasonable range of 80-131 percent. Recoveries outside this range were
largely attributable to spike concentrations of less than the sample concentrations
and spiked concentrations approaching accurate quantification limits.

The list of analyses conducted by S-Cubed on this project, the obtained results, and
QA/QC results are given in Appendix F. Since this project was one of the first to
attempt to provide analytical results for the entire AppendixIX list, several
difficulties in providing analyses for several compounds resulted. These are
discussed on pages 24 and 25 of Appendix F.

3.5 ASH ANALYSES AND LEACHATE GENERATION TESTS - VERSAR

Versar prepared a comprehensive and extensive Quality Assurance Project Plan
(QAPP) for its project regarding monofills. This Quality Assurance Project Plan was
reviewed and approved by the EPA Office of Research and Development, Hazardous
Waste Engineering Research Laboratory (HWERL). Versar was asked by NUS to
adhere precisely to those portions of the QAPP which applied to this project.

The two ash samples collected from the codisposal sites were leached according to
the EP, TCLP, and SW-924 procedures, followed by analysis of the leachates for
metals by inductivily coupled plasma (ICP) and extractable organics (HSL target
compounds) by GC/MS. The complete Versar analytical report is incorporated as
Appendices G (metals ) and H (organics). Duplicate and matrix-spiked samples were
run with respect to one of the ash-sample analyses to assess precision and accuracy.
QA objectives for precision and accuracy were defined as an RPD of 20 percent and
recoveries of 80-120 percent for metals, and CLP QC limits for organics.

QC results for the metals analyses were comprehensively reported, these results
consistently met QA objectives for both precision and accuracy. In those isolated
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cases in which QA objectives were not met, a reasonable and adequate narrative
explanation was provided. No extractable organics corresponding to HSL target
compounds (except benzoic acid) or PCBs were detected in the ieachates.

Appendix G and Appendix H contain the inorganic and organic results as well as the
QA/QCinformation as pertained to the analyses reported in these Appendixes.

3.6 PCDD AND PCDF ANALYSES - BATTELLE, COLUMBUS

The Battelle, Columbus laboratory prepared Appendix A of the Versar QAPP, which
applies to the PCDD and PCDF Analysis for this project. As mentioned in Section 3.5,
this QAPP, including the Battelle PCDD and PCDF analytical portion, was reviewed
and approved by the HWERL. Appendix | of this report contains the PCDD and PCDF
results and the QA/QC protocols.

Battelle, Columbus laboratories performed the PCDD/PCDF analysis by high
resolution GC and high resolution/MS on two ash sampies from the codisposal sites
and associated leachates (Appendix |). A method blank was processed in association
with each sample, and two matrix (native) spikes were processed, one for the ash
matrix and one for the leachate matrix.

Recoveries of nine internal standards were consistently in the 90-110 percent range.

The narrative of Appendix | indicates that recovery of spiked PCDD/PCDF standards
was in the 80-130 percent range.
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4.0 ANALYTICAL RESULTS OF COLLECTED LEACHATES

Chemical analytical results obtained in the course of this study from the four
selected municipal disposal sites and the two selected codisposal sites are reported
in this section.

4.1 CONVENTIONAL RESULTS

Three samples were collected at each of the six sites visited. In addition, one field
blank at the VD site (VD-LE-000), one duplicate sample at the PC site (PC-LE-003A),
and one rainwater runoff sample (from offsite area near entry to the disposal site)
from the SM Site (SM-LE-004) were analyzed in-situ for Eh, pH, specific conductance,
and temperature. These 21 samples were sent to the NUS Pittsburgh laboratory to
be analyzed for the following conventional parameters: alkalinity, organic carbon,
chemical oxygen demand (COD), chloride, hardness, sulfate, phosphate, total
nitrogen, total dissolved solids (TDS), and suspended solids (SS). Nineteen of these
twenty one sampies were leachate sampies.

Results of the in-situ measurements as well as the conventional parameters are
reported in Table4-1. Sampling procedures, sampling locations, preservation
methods, and shipping procedures are provided in detail in the NUS trip report,
Appendix C. Table 4-2 summarizes the ranges of these constituents within the
21 samples.

Examination of the data reported in Table 4-1 indicates the following:

o The field blank (VD-LE-000) was essentially poliutant free. This sample’s pH
was 9.45. Although it appears to be too basic for a blank sample, the
laboratory deionized water obtained through ion exchange columns is
often of this pH. The sample was checked several times in the laboratory
and in the field.

e The rainwater runoff sampie was relatively clean, with a pH of 7.05, total
dissolved solids {TDS) value of 180 ppm, and atotal hardness value of
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TABLE 4-1

IN-SITtS AND CONVENTIONAL PARAMETER ANALYSES OF
COLLECTED LEACHATE SAMPLES IN mg/ (ppm) OR AS INDICATED

Inorganics PC-LE-OM PC-LE-002 PC-LE-003 | PC-LE 003A | SM LE 0D! SM-LE-002 SM-LE-003 (s::l:v:::
Runoff)
Alkalinity, Total (CaCO,)) 4,200 4,000 3.000 3,600 1,700 1,700 1,700 10
Ammonia a3 N {distillation) 330 350 320 330 230 210 220 <01
0Osganic Catbon (non-purgeable) 2.510 2,680 2.400 2,480 259 237 245 rr
COD (0} 9.500 8,700 8 600 8,700 1.000 1,200 1,200 23
Chionde {C)) 820 820 780 760 680 660 660 23
Haidness Total Macio (CaC0y) 2,900 3,000 2,800 2,900 220 670 690 100
Nivate (N) <0t <01 02 <0 <01 <01 <01 <01
Netrite (N} U]HH <004 805 <004 <004 <004 <004 <004
Nitiogen. Kieldahl (N} 380 3%0 380 370 270 280 280 07
Nitrogen, Organic (N) 50 40 60 40 40 50 &0 07
Phosphorus, Total (P) [ 20 13 033 38 21 23 3
Sohds, Dissolved at 180° C 1020 31.800 1.7120 1,720 2,730 .19 2,760 180
Soluds, Suspended at 103°C 616 672 928 508 a3 32 ) 16 26
Sutlate, Turbidimetnc (USA} <20 <20 <20 <20 <20 <4 <q <4
field Paramelgry
P, pHl units 125 78 705
Eh {(Midlivoits) -481 milhvalts -486 milhivolts -78
mithivolts
Speafic Conductivity {(Mmhosim) 8,800 ymhovem 300 pmhosicin 270
umhosicm
Temperature 1 3°C 160°C 181°C
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TABLE 41

IN-SITU AND CONVENTIONAL PARAMETER ANALYSES OF
COLLECTED LEACHATE SAMPLES IN mg/l (ppm) OR AS INDICATED

PAGE TWO
inorganics VD-LE-001 VD-LE-002 VO-LE-003 (:::’I—::::‘:) FL LE-O! FL-LE-02 FL-LE-O3
Alkahinity, Total {CaCO,) 1,700 1,700 1.600 7 4,100 4,700 4,700
Ammona as N (distillation) 53 10 19 02 580 560 550
Organix Carbon (nan-purgesble) 132 148 140 <10 1.000 923 810
oD{0,) 470 520 690 9 2.400 2,400 2,400
Chloride (Cl) s70 580 570 < 1.600 1,600 1,600
Hardness, Total Macro (CaCOy} 1.300 1,300 1,300 2 1.000 1,100 1,000
Nitrate {N) o <@1 01 <01 <01 <01 <01
Nitvite (N) <004 <0048 <004 <001 <004 <004 <004
Nitrogen, Kieldahl (N) X ] 1o 99 12 660 660 650
Nitrogen, Oiganic {N) 20 a0 20 2 80 100 100
Phosphorus, Total {P) 03 02 01 <002 12 12 "
Sohds. Dissolved at 180° C 3,130 J110 3,090 7 4260 6.180 S.860
Solds. Suspended at 103°C 94 82 88 (1] 166 160 183
Sullate, Yuibidimetnic (USA) 420 390 420 <1 <A 220 <4
Field Parameters
pH, pH umts 698 945 705
Eh {(Mithivolts) -41 1 nullivolts -148 -804 millivolts
millivolts
Specitic Conductivity (umhosicm) 3.900 pmhosiem 20 > 10.000 pmhos/em
Temperature 96°C 150°C 25°C




TABLE 4-1

IN-SITU AND CONVENTIONAL PARAMETER ANALYSES OF
COLLECTED LEACHATE SAMPLES IN mg/l {ppm) OR AS INDICATED

PAGE THREE
Inorganics NY-LE-OF NY-LE-02 NY-LE 03 NC-LE-O) NC-LE 02 NC-LE-03
Alkahnity, Total {CaCO,) 1,800 1.800 1.800 1.600 31,900 3.600
Ammonia as N {distillation) 160 170 190 380 110 380
Oiganx Carbon {non purgeahle) 1,250 1.270 1,310 461 438 448
con{0,) 3.800 3,300 3.900 1,400 1.900 1,300
Chilonde (Cl) 2,100 2,100 2.100 1,200 1,300 1.300
Hardness, Total Macio {CaCO,) 2,200 2,200 2,100 900 930 200
Nitrate (N) 07 05 06 <01 <01 <01
Niteste {N) . <004 <004 <004 <005 <0035 <005
Nitrogen, Kieldahl (N} 190 210 250 410 420 450
Nitrogen, Organic (N) 30 a0 60 70 0 7
Phosphosus, Total (P) (R 097 097 17 23 15
Sohds, Dissolved at 180°C 1,940 1,930 7970 4,880 5.130 $.040
Solids, Suspended at 103°C 45 54 251 184 2220 08
Sullate, Tuttndimetric (USA) <20 <20 <20 56 a2 s?
]
Freld Parametets
pH, pH units 72 13
Eh (Midlivolts) -383 millivolts -541 millvolts
specific Conductivity (ymhos/em) > 10.000 umhas/cm 8,400 ymhos/cm
Temperature 50°C 1n1c




TABLE 4-2

RANGES OF IN-SITU AND CONVENTIONAL PARAMETER

CONCENTRATIONS IN
COLLECTED LEACHATE SAMPLES IN mg/l (ppm) OR AS
INDICATED
Constituent Range

. |
Inorganics

Alkalinity, Total {CaCO3) 1,600 - 4,700

Ammonia as N (distiltation) 53-580

Organic Carbon (non-purgeable) 138 - 2,680

COD (0y) 470- 8,700

Chioride (C) 570-2,100

Hardness, Total Macro (CaCO3) 670- 3,000

Nitrate (N) <0.1-0.7

Nitrite (N) <0.04-0.05

Nitrogen, Kieldahl (N) 73 - 660

Nitrogen, Organic (N) 10- 100

Phosphorus, total (P) 0.2-12

Solids, Dissolved at 180°C 1,930- 31,800

Solids, Suspended at 103° C 32-2,220

Sulfate, Turbidimetric (USA) <4-420
Field Parameters

pH, pH units 6.98- 7.8

EH (Millivolts) -383 millivoits -

-804 millivoits
Specific Conductivity (umhos/cm) 300 (umhos/cm) -
8,800(umhos/cm)

Temperature 5.0°C- 25°C

Note:
No. of Sites: 6

No. of Samples: 19
{3 persite + one duplicate)
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100 parts per million (ppm) (as CaCO3). The phosphorus value of this runoff sample
was about five times the average of the leachates. This fact indicates that the
phosphorus may be introduced into the landfill from the local soils rather than from
the contents of the landfill.

® There was extremely good agreement between the two field duplicate
samples (PC-LE-003) and PC-LE-003A). Relative Percent Differences (RPD)
between these two samples were very close, except for phosphorus (P),
which had values of 1.3 and 0.53 ppm, and suspended solids, with values of
928 and 508 ppm. The higher suspended solids values could have
contained somewhat higher phosphorus levels. The good agreement
between the duplicate samples indicates sample representativeness, proper
sampling procedures, and analytical reproducibility.

e Each of the three samples collected at each individual landfill was very close
in value to the other two samples. The only exceptions occurred in TDS
(PC-LE-002 and NY-LE-03), suspended solid values (NY-LE-03 and NC-LE-02),
and sulfate (FL-LE-02). These data indicate the limitations of
representativeness provided by the " grab” sampling method.

e With respect to the conventional parameters, variations of leachate quality
were apparent between the different landfills.

e There was no apparent difference in leachate characteristics (as expressed
by the conventional parameter analyses) between the municipal disposal
sites and the codisposal sites. The NY codisposal landfill appeared relatively
the “cleanest® of the six sites, whereas the NC codisposal landfill was of
similar quality to the rest of the other landfills. The VD municipal landfill
appeared the "cleanest” of the municipal landfills.

e The higher range values of the conventional parameters, listed in Table 4-2,
did not originate from the codisposal sites, except for the following: all
three chloride values from the NY site, one chloride value from the NY site,
and one suspended solid value from the NC site.
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4.2 INORGANIC RESULTS

Table 4-3 lists the inorganic content of leachates collected from the six selected
sites, and Table 4-4 presents a summary of ranges for these elements. Three samples
were collected from each sit. In addition, one field blank (VD-LE-000) and one
duplicate sample (PC-OE-003 and PC-LE-003A), as described in Section 4.1 and in
Appendix C, the trip report, were sent to the S-Cubed laboratory to be analyzed for
the inorganic parameters included in RCRA Appendix IX. Full results are provided in
Appendix F of this report.

Data presented in Tables 4-3 and 4-4 indicate the following:

® The field blank was virtually clean of inorganic contaminants. It contained
only 118 mg/l of sodium and 0.08 mg/l of zinc.

e The two duplicate samples, PC-LE-003 and PC-LE-003A, were very close in-
composition. RPD values for measurements greater than 10times the
detection limts were less than 15 percent, except for potassium, which was
26 percent.

® Generally, the three samples collected from each individual landfill were
very close in inorganic (metal) content.

e Similarly to the conventional parameter results, the inorganic content
varied from site to site. Leachates from one site were higher in one
element while those from another were higher in another element.

e All leachate samples were well below the EP toxicity maximum allowable
limit for metals. The spike recoveries of chromium, lead, silver, and
selenium were relatively low (ranging between 36 and 41 percent), a fact
which could suggest that the actual concentrations of these elements in
these leachate samples might be higher. These concentrations, however,
were significantly lower than the EP toxicity maximum allowable limits.



APPENDIX IX INORGANIC CONSTITUENTS IN LEACHATES COLLECTED
FROM MUNICIPAL AND CODISPOSAL SITES

TABLE 4-3

IN mg/l (ppm) OR AS INDICATED

Parameter FL-LE-O1 FL-LE-02 FL-03 SM-LE-001 | SM-LE-002 ] SM-LE-003
Aluminum 54 58 5.0 — -_— 1.6
Antimony — —— — — —_— ———
Arsenic 0023 0.019 0.023 001 0009 0009
Barium 0.48 048 0.34 a 41 Q34 034
8erylum -— — — —_— — —
Cadmium 0006 0 005 0.007 0002 0003 0.002
Calcium 352 343 319 150 174 146
Chramium 0.012 0012 0.010 0.006 0.005 0.009
Cobalt — — -— — —_— —
Copper -— — — — —_— —
Iron 16.3 176 16.4 64 65 66
Lead 0053 003s 0.061 0.009 0.015 0.006
Magnesium 125 117 116 75 74 77
Manganese N 138 1130 1 68 1.67 168
Mercury —_ — — — — —
Nickel —— -— —_ 013 0.13 0.13
Potassium 8711 7440 816.6 217.8 228.7 199.6
Selenum 0.006 0.006 —_— — — -—
Silver -— - — — — -—
Sodium 1,293 1,228 1.510 576.0 7817 1,334
Thallium _— — — — -— —
Tin — -— — — —-— —-—
Vanadium 0.009 0.011 0.021 0.023 0.024 0.020
Zinc 232 2.59 2.39 0.24 0.30 0.28
Qsmum — -_— — — —_— —
pH. (pH Unnts) 708 78
Specitic Conductivity >10,000 300
{umhos/em)

Temperature ("C} 25 18
EH (Mithvoits) -804 -486
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TABLE 4-3

APPENDIX IX INORGANIC CONSTITUENTS IN LEACHATES COLLECTED
FROM MUNICPAL AND CODISPOSAL SITES
IN mg/l (ppm) OR AS INDICATED

PAGE TWO
Parameter VD-LE-000 VD-LE-003 VvD-LE-Q01 VD-LE-002
Aluminum -— -_— —_— —
Antimony —_— — — —
Arsenic —_ 0 007 0007 0 006
Barium —_ 048 0.48 0SS
Berylhium —_— — —_ —
Cadmium —_ - — —_—
Calcium — 258 272 263
Chromium _— 0003 0.003 0002
Cobeit —_— —_ - -—
Copper — - -_— -—
Iron _— 22.8 23.2 1.2
Lead —_— -_— — -
Magnesium —_— 189 189 182
Manganese —_— 0.31 0.30 0.27
Mercury —-— - — —
Nickel _ 0.16 —_— 0.14
Potassium — 268.6 145.2 270.4
Seientum _— _— — —
Silver — — — —_—
Sodium 1180 681.8 5525 552.5
Thalhum -— — -— —_—
Tin -— — — —
Vanadium —— 0.014 0.013 0.011
Zine 0.08 0.10 0.07 0.18
Osmium —_— -_ _— -
pH (pH Unrts) 6.98
Specific Conductivrty (umhos/icm) 3.900
Temperature (°C) 96
EH (Miltvolts) -146 41
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TABLE 4-3

APPENDIX IX INORGANIC CONSTITUENTS IN LEACHATES COLLECTED
FROM MUNICPAL AND CODISPOSAL SITES
IN mg/l (ppm) OR AS INDICATED

PAGE THREE
Parameter PC-LE-00} PC-LE-002 PC-LE-003 | PC-LE-003A

Aluminum 2.4 34 2.8 2.2
Antimony — -_— — —_—
Arsenic 0.011 0008 0008 0.014
Barium 164 17 157 143
Berylhum —_— — -— -—
Cadmium 0.003 0.003 — _—
Caloum 709 657 794 747
Chromium oon 0039 0.006 0.0065
Cobaht —_— - —_ -
Copper —_ —_ -— —
ron 268 261 282 214
Lead —_— 0.048 0.012 -—
Magnesium 424 422 412 400
Manganese 3.28 887 8.28 7.59
Mercury — - — _—
Nickel —-— 0.13 0.13 —_
Potasuum 453.7 a71 8 4718 363.0
Selemum _— —_ -— -_—
Silver -_— — -— -—
Sodium 817 822.8 B46.3 7523
Thallium _— —_ -— p—
Tin —— — — —
Vanadium 0.016 0.019 0.018 0.024
Zine 0.44 0.51 0.38 033
Osmium -— —_ -_— —_—
pH (pH Unrts) 7.25
Speafic Conductivity (umhos/cm) | 8,800
Temperature (*C) 113
EH (Millvolts) -481
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TABLE 4-3

APPENDIX IX INORGANIC CONSTITUENTS IN LEACHATES COLLECTED
FROM MUNICIPAL AND CODISPOSAL SITES
IN mg/l (ppm) OR AS INDICATED

PAGE FOUR

Parameters NY-LE-01 NY-LE-02 NY-LE-03 NC-LE-01 NC-LE-02 NC-LE-03
Aluminum _— _— - — — —-—
Anumony 0aQz oot 0.02 _ —_— ——
Arsenic 0.010 0008 0012 0.043 0046 0.044
Barium 0.89 0.8% 082 0.27 0.41 034
Beryilium — _— - -_— —-— —
Cadmium 0.011 0.009 0.006 _ —_ _—
Calcium 775 765 803 216 207 178
Chromium 0 009 0.011 0.013 —_ 0005 0.008
Cobalt —_— - - —_ — —
Copper 0.18 0.20 0.19 -_— — -
iron 938 924 93.8 214 104 209
Lead p.018 0.010 0.022 0.026 0.027 0.018
Magnesium 199 184 191 118 124 114
Manganese 13 1.2 11.3 1.3% 148 1.29
Mercury — — — —_— — -_—
Nickel 0.23 0.23 0.2 0.13 0.18 -—
Potassium 580.7 7078 780.3 613.4 526.3 S08.1
Setenium _— — -— —_— -— -—
Siiver —_— _— -_— -— — —
Sodium 1,646 1,669 2.280 1,076 1,487 1,134
Thalhum - — — -_— — —
Tin — — anae — — —
Vanadium 0.015 0.015 — 0.017 0.029 0.024
Zinc 1.21 1.2% 1.21 0.1§ 0.09 0.12
Osmium —— — —_— — —_— -—
pH (pH Units) 7.2 73
Spectfic Conductivity (Wmhowem) | >10,000 8.400
Temperature (°C) H 211
EH (Milfivolts) -363 -541

- = Notdetected above laboratory detection limit.
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TABLE 4-4

RANGES FOR APPENDIX IX INORGANIC CONSTITUENTS IN LEACHATES
COLLECTEDFROM MUNICIPAL AND CODISPOSAL SITES
IN mg/l (ppm) OR AS INDICATED

Constituent Range
Aluminum 1.6-5.8
Antimony 0.01-0.02
Arsenic 0.01-0.046
Barium 0.27 - 1.64
Beryllium —
Cadmium 0.002 - 0.011
Calcium 146 - 803
Chromium 0.002 - 0.039
Cobalt —
Copper 0.18-0.20
Iron 6.4-268
Lead 0.006 - 0.053
Magnesium 74-424
Manganese 0.27-11.3
Mercury —
Nickel 0.13-0.24
Potassium 145.2-871.1
Selenium 0.006 - 0.006
Silver —
Sodium 552.5-2,280
Thallium -
Tin —
Vanadium 0.009 - 0.029
Zinc 0.07 - 2.59
Osmium —
pH (pH Units) 6.98-7.8
Specific Conductivity (umhos/cm) 300-8,800
Temperature (°C) §- 25
EH (Millivolts) -146 - -804
— = Notdetected above laboratory detection limit.
Note:
No. of Sites: 6

No.of Samples: 19
(3 persite + one duplicate)
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e The higher range values listed in Table 4-4 did not originate from the
codisposal sites, except for one arsenic value, one cadmium value, one
calcium value, one copper value, one manganese value, one nickel value,
one sodium value, and one vanadium value.

4.3 ORGANIC RESULTS

Table 4-5 summarizes the results obtained when analyzing the leachate samples
collected at the sixsites (including one field blank and one duplicate sample, as
described in Section 4.1) for the organic parameters listed in RCRA AppendixIX.
Table 4-6 lists the ranges of these values. Detailed analytical data are given in
Appendix F of this report.

Data provided in Tables 4-5 and 4-6 indicate the following:

® The field blank was free of organic contaminants, except for methylene
chloride.

® Results of the duplicate samples were close. All RPD values were within
20 percent except for methylene chioride and 4-methyl 2-pentanone,
which were 119 and 57 percent respectively. All contaminants detected in
one sample were also detected in the duplicate sample.

® lLeachates from these sites contain a variety of volatile compounds:
Acetone and methylene chloride were detected at every site; 2-butanone
was detected in five sites. 2-Hexanone was present in four of the six sites;
4-methyl-2 pentanone was present in three sites; toluene in four, and
ethylbenzene, xylenes, 1,1-dichloroethane, 1,2-dichloroethane, and
1,1,1-trichloropropane each were found in only one site.

® Acetone, methylene chloride, 2-butanone, and toluene were the most
prevalent of the detected volatiles, and toluene was detected at the
highest detected concentration-1.1 ppm. All of these compounds are
common solvents, which makes their use universal, including their use as
laboratory solvents.
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TABLEA-S

ORGANIC CONCENTRATIONS IN LEACHATES FROM MUNICIPAL
AND CODISPOSAL SITES IN mg/l {ppm), OR AS INDICATED

VOLATILES

FL-LE-Ot

FL-LE-02

FL-LE-03

SM-LE-001

SM-LE-002

SM-LE-003 ‘

Acetone

38

017

035

029

2-Butanone

1.5

30

029

043

044

Melhylene chloride

006}

on

0044

0002)

0 0034

0 003)

2-Hexanone

04

0039

0 085!

0 006!}

Q012

4-Melhyl-2-penlanone

029

Toluene

Ethylbenzene

Total nylenes

1,1-Dichloroethane

T-1,2-Dichloroethene

1.1.3-Trichloropropane

ACID EXTRACTABLES

P-cresol (4-methyl phenol)

0054

0053

0078

Phenol

004l

0045

0078

BASE/NEUTRAL EXTRACTABLES

Diethyl phthalate

0.032

Bis {2-ethythexyl) phthalate

00178

00198

PESTICIDES, pg/l (ppb)

4,4-0D7

a1l

016

0.22

o1

0056)

a 042)

240

120

89

Ltindane

Endrin

Endosulfan sulfate
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TABLE 4-5

ORGANIC CONCENTRATIONS IN LEACHATES FROM MUNICIPAL

AND CODISPOSAL SITES IN mg/l {ppm). OR AS INDICATED

PAGE TWOD
VD-LE-000 | VD-LE-000 | VD-LE-002 { VD-LE-003 | PC-LE-001 { PC-LE-002 | PC-LE-003 { PC-LE-003A
e — —r——i

Acetone 0.008) 0.004) 40 41 43 40
2-Butanone ' 99 "o 120 00
Methylene chioride 0007 0 0.14 0006 on 032 0092 0136
2-Hexanone 069 041 036 037
4-Methyl-2-pentanone 057 0 061 0.11
Toluene 054 055 D61 059
Ethylbenzene
Total xylenes
1,1-Dichloroethane 0 004)
T-1,2-Dichioroethene 0016 0006 0.012
1,1,3-Trichloropropane 023

AQD EXTRACTABLES
P-cresol (4-melhyl phenal) 44 44 45 51
Phenal 14 t7 1.8 21

BASE/NEUTRAL EXTRACTABLES
Diethyl phthalate
Bi5(2-ethyt hexyl) phthalate

PESTICIDES, pgi (pph)
4,4-DDT 0042) 005) 010 on
24-0
lindane 0017) 0023}
Endrin
Endosulfansulfate o 028
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TABLE 4-5

ORGANIC CONCENTRATIONS IN LEACHATES FROM MUNICPAL

AND CODISPOSAL SITES IN mg/A {ppm), OR AS INDICATED

PAGE THREE

NY-LE-01

NY-LE-02

NY-LE-03

NC-LE-0)

NC-LE-D?

NC-LE-03

VOLAWILES

Acetone

01s

018

643

15

2-Butanone

22

012

073

Methylene chioride

o7

019

0039

0038

2-Hexanone

0088

045

4-Methyl-2-pentanone

Toluene

012

o2

0094

0073

0073

Ethylbenzene

0015)

Total nylenes

09

t,t-Dichloroathane

¥-1,2-Dichloroethene

1.1,3-Tnchloropropane

ACD EXTRACTABLES

P-cresol {4-methyl phenol)

51

oxn

Phenol

0089

0098

0078

BASE/NEUTRAL EXTRACTABLES

Diethyl phihalate

Bis(2-ethyl hexyl) phthalate

PESTIOIDES, ug/l (pphb)

4,4-DDT

0053)

0099

012

0.12

013

2,4-D

160

Lindane

Endrin

0325

Endosul {an sullate

8 - Presentiniaboratory blank as well as sample
1 - Indicates estimated value The presence al the compound was identified, but the result is{ess than
the specilied detection limitsithough greater than zero




TABLE 4-6

RANGES OF ORGANIC CONCENTRATIONS IN LEACHATES FROM MUNICPAL
AND CODISPOSAL SITES IN mg/l (ppm), OR AS INDICATED

Constituent Range
“
Acid Extractables

P-cresol (4-methyl phenol) 0.053-5.1
Phenol 0.041-2.1
Volatiles
Acetone 0.004)-4.6
2-Butanone 0.12-12.0
Methylene chloride 0.002)-0.36
2-hexanone 0.006J - 0.69
4-methyl-2-pentanone 0.061-0.57
Toluene 0.073-1.1
Ethylbenzene —-0.015)
Total xylenes —-0.29
1.1-dichioroethane —-0.004)
T-1,2-dichloroethene 0.006-0.016
1,1,3-trichloropropane —-0.23)
Base/Neutral Extractables
Diethyl phthalate —-0.032
Bis (2-ethyi-hexyl) Phthalate 0.017B-0.17
Pesticides, ug/l (ppk)
4,4.D0T 0.042) -0.22
2,4-D 89- 160
Lindane 0.017)-0.023)
Endrin ~=-0.25
Endosulfan-sulfate —-0.28

I- Indicates estimated value. The presence of the :o_mpdund was identified,
. g‘utthe result is less then the specified detection limit although greater
-than zero.

— = Not detected above laboratory detection limit.

5 - Presentin laboratory blank as well as sample.

ote: .
No. of Sites: 6
No. of Samples: 19 .
(3 sampies persite + one duplicate)
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Comparison between the municipal and codisposal leachates indicates no
clear difference. While leachates from one codisposal site were almost free
of volatile compounds, leachates from the second site contained the
highest frequency of volatile detections.

4-methyl phenol and phenol were the only two acid extractable
compounds detected in leachates from any of these six sites; these two acid
extractable compounds were detected in the leachates in the NY codisposal
site.

Leachates from two of the fourmunicipal sites contained no acid
extractables.

Leachates from both codisposal sites contained both of the detected acid
extractable compounds.

The levels of phenol in the NY codisposal site leachates reached 2.1 ppm,
and levels of 4-methyl phenol in the same site leachates reached 5.1 ppm.

32 ppb of diethyl phthalate was detected in only one leachate sample. This
sample was from a municipal disposal site. Bis (2-ethyl-hexyl) phthalate
was detected in one codisposal site.

One or mare pesticides were detected in every one of the sites except for
the leachates from the VD site.

The higher range values listed in Table 4-6 did not occur in the codisposal
sites except for one ethyl benzene value and one xylene value, both onlyin

one of the NC samples.

PCDD AND PCDF RESULTS

Leachates collected from the codisposal sites were sent to Battelle Columbus to be
analyzed for polychlorinated dibenzo dioxins (PCDDs) and polychlorinated
dibenzofurans (PCDFs). Results are listed in Appendix| of this report. This
laboratory aiso analyzed ash samples collected from the same facilities as well as
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extracts generated by EP, TCLP, and deionized water (SW-924) leaching procedures
for PCDDs and PCDFs. These results are also given in Appendix |.

Tables 4-7 and 4-8 summarize these data by site. Evaluation of data presented in
these two tables indicates the following:

e 2,3,7,8-TCDD, the known most carcinogenic homolog, was not detected in
the ashes, the leachates, or the extracts.

e The ashes contained ng/g (ppb) levels of total tetra, penta, hexa, hepta,
and octa PCDDs and PCDFs.

® The NY ashes are a product of non-full combustion, the beginning of the
burn (see trip report, AppendixC of this report). As a result, the
concentrations of most homologs are somewhat higher in these ashes.

® No PCDD or PCDF homologs were detected in TCLP-produced extracts.

® SW-924 was run on only one ash sample. This leaching procedure produced
only 0.035 ng/ (parts per trillion) of the octa dioxin homolog. According to
the EPA “Toxicity Equivalency Factors” (TEF) by which the individual
homolog toxicity is converted to 2,3,7,8-TCDD equivalency, the
multiplying factor for this octa homolog is 0.00. In other words, the octa
homoleg toxicity is equivalent to 0.00 of the 2,3,7,8-TCDD toxicity.

® The EP toxicity leaching procedures produced, for one ash, 0.033 ng/l (parts
per trillion) of the dioxin octa and, for the second ash, 0.031 ng/l (ppb) of
the dioxin octa, and 0.021 ng/l (parts per trillion) of the dioxin hepta
homologs. The TEF for HpCDD is 0.001, which again means in reality no
toxic equivalent value to 2,3,7,8-TCDD.

@ The actual leachates collected at both codisposal sites contained very low
concentrations of HxCDD, HpCDD, OCDD, PCDF, HxCDF, HeCDF, and OCDF.
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TABLE 4-7

CHLORINATED DIOXIN AND CHLORINATED DIBENZOFURAN
LEVELS IN ASH AND LEACHATES FROM

THE NC CODISPOSAL LANDFILL
Ashin Extracts in ng/l*
Compound (ng/g, Field
PPB) | chate | TCLP | sw-924 | EP-Tox
W
Total TCDD 0.03 - - . -
Total PCDD 0.10 - - . -
Total HxCDD 0.1 0.130 - - -
Total HpCDD 0.18 0.770 - - 0.021
Total OCDD 0.14 15 - 0.03S 0.031
2,3,7,8-TCDF 0.07 - - - -
Total TCDF 0.56 - - . .
Total PCDF _ 0.29 0.035 - - -
Total HCDF 0.19 0.035 - - -
Total HpCDF 0.1 0.085 - - 0.012
Total OCDF 0.02 0.054 - - -

- Not detected
* Parts per trillion
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TABLE 4-8

CHLORINATED DIOXIN AND CHLORINATED DIBENZOFURAN LEVELS
IN ASH AND LEACHATES FROM THE NY CODISPOSAL LANDFILL

Extractsin ng/l*
Compound Ashin ng/g,
(peb) Field TCLP EP-Tox
Leachates

*
2,3,7,8TCDD . - - .
Total TCDD 0.02 - - .
Total PCDD 0.12 - - -
Total HxCDD 0.43 0.047 - -
Total HpCDD 42 0.120 - -
Total OCDD 9.9 0.210 - 0.033
2,3,7,8-TCDF 0.11 - - -
Total TCDF 0.46 - - -
Total PCDF 0.54 0.028 - -
Total HxCDF 1.2 0.041 - -
Total HpCDF 2.2 0.043 -
Total OCDF 1.7 0.023 - -

- Notdetected

* Parts per trillion
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o The actual leachates from the two codisposal sites did not contain any tetra
homologs, including 2,3,7,8.

e Although the ashes from one site exhibited higher concentrations of most
homologs because of incomplete combustion, the leachate did not exhibit
the same trend. The leachates reflect previously disposed ashes present at
the site rather than the analyzed ashes.

e According to a recent Canadian Government publication, Ontario Ministry
of the Environment: PCDDs and PCDFs, Scientific Criteria Document for
Standard Development No.4-84, Sept. 1985, dioxins and dibenzofurans
were detected in actual solid waste found in municipal waste disposal sites.
Such waste, the bulk of the codisposal site material, could contribute
PCDDs and PCDFs to the leachates produced by these codisposal sites.

4.5 INORGANIC CONSTITUENTS IN LEACHATES AND EXTRACTS

Ashes collected from the two codisposal facilities were extracted by distilled water
(SW-924), and by EP toxicity and TCLP leaching procedures. Samples were analyzed
for inorganic constituents. Results are compared to the EP toxicity maximum
allowable limitin Tables 4-9 and 4-10.

A review of the data presented in Tables 4-9 and 4-10 indicates the following:

e All EP toxicity maximum atlowabie limits were met except for lead. For the
NY ash, the EP toxicity leachate was only 3.17 ppm. For the NC ash sample,
the EP toxicity maximum allowabte limits of 5 ppm was not met by any of
the three leaching procedures, and in fact, exceeded it many folds. The
levels were 49 ppm (EP); 240 ppm (TCLP), and 75 ppm (SW-924).

e Comparison of the severity of the leaching process between the EP and the
TCLP procedures indicates that for one ash, the TCLP procedure leached
consistently higher levels of metals, while for the second ash, the EP toxicity
leaching procedure leached higher levels of cadmium and barium.
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TABLE 4-9

INORGANIC CONTENT IN NY ASHES AND IN EP TOXICITY,

TCLP, AND SW-924 EXTRACTS
EpTox. | Crimary
_ ~ Ash EPToxicty | TP SW-924 Max. D\;\',';':'e’:g
Contaminant | inmag/kg in mg/l in mg/l in mg/l Allgw.able Standards
(ppm) (ppm) (ppm) (PPm) Limit in mg/!
(pPm) (ppm)
Cadmium 14.8 0.195 0.155 Sampie 1.0 0.010
Chromium 55.2 <0.02 0.270 5.0 0.050
Copper 226 - - - -
iron 18,900 - - - -
Lead 630 3.17 9.58 5.0 0.050
Manganese 508 - - - - f
Mercury 0.10f <«0.02 <0.002 0.2 0.002 y
Nickel 144 - - - -
Selenium <S <0.05 <0.025 1.0 0.010
Zinc 1,510 - - - -
Barium - 0.832 0.633 100 1.000
Silver - <0.02 <0.02 5.0 0.050
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TABLE 4-10

INORGANIC CONTENT IN NC ASHES AND IN EP TOXICITY,

TCLP, AND SW-924 EXTRACTS
EPTox. | [rimary
_ Ash EPToxicty | TCLP SW-924 Max. Dw;';'ef:g
Contaminant | 1n mg/kg in mg/l inmg/l inmg/| Allqw;ble Standards
(ppm) {(ppm) {ppm) (ppm) Limit in mg/I
(ppm) (ppm)
Cadmium 8.6 0.275 0.384 <0.02 1.0 0.010
Chromium 28.2 0.043 <0.1 <0.02 5.0 0.050
Copper 5,100 - - - - -
iron 11,900 - - - - .
Lead 3,240 48.8 240 75.4 5.0 0.050
Manganese 352 - . - - -
Mercury 3.8 <0.002 0.044 <0.002 0.2 0.002
Nickel 498 - - . - -
Selerum <S5 <0.05 <0.025 <0.005 1.0 0.010
Zinc 3,750 - - - - -
Barium - 0.820 0.924 3.29 100.0 1.000
Silver - <0.02 <0.1 <0.02 5.0 0.0S0
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5.0 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

In the course of this study, 13samples of leachates from four municipal waste
disposal sites and 6 leachate samples from two codisposal sites were analyzed for
many conventional parameters to characterize the general water quality, as well as
the entire Appendix IX list of compounds. These samples were not designed to
represent samples from the entire industry but rather to report the situation at
these six sites.

Sampling was selectively done at sites equipped with leachate collection systems
and sites which were constructed post-RCRA and which do not accept industrial
wastes for disposal. Sampling and analyses were carefully done while adhering to
stringent QA/QC procedures.

The main findings of this study are as follows:
In-situ and Conventional Parameters

¢ The range of water-quality parameters detected in leachates collected in
the 13 samples from the four municipal waste sites was similar to those
reported in the literature for other sites, except for pH, BOD, COD and TOC.
The pH of leachates from these sites was neutral to slightly basic and
ranged between 6.98 and 7.8, whereas the literature reports values as low
as 3.7. The high values of biological oxygen demand (BOD), chemical
oxygen demand (COD), and total organic carbon (TOC) detected in
leachates from these sites were at least an order of magnitude iower than
the high values reported in the literature.

® Generally, there was no clear difference between the quality of the
13leachate samples from the four municipal disposal sites and the
6 leachate samples from the two codisposal sites.

® The consistently neutral to basic pH of these leachate samples makes the
acidic leaching solution of the EP and TCLP test questionable.



Inorganic Constituents

Inorganic parameter concentrations detected in leachates from the four
municipal disposal sites were similar to levels reported in the literature for
leachates from other municipal disposal sites.

Ranges of leveis of inorganics detected in the leachates from the codisposal
sites were similar to those reported in the literature for other sites. In
general, there were very few reports on this subject.

In general, there is no clear difference between inorganic content in
leachates from the codisposal sites and from the municipal disposal sites.

Inorganic parameter content in actual leachates collected from codisposal

sites (this study and literature reported studies) was always lower than in

test leachates (EP, TCLP or SW-924). The actual leachates always met the EP

maximum allowable limit; the test-generated leachates periodically did:
not.

A recently published EPA sponsored study, Composition of Leachates from
Actual Hazardous Waste Sites, conducted by Science Application
international Corporation (SAIC) for EPA under Contract 68-03-3113, Work
Assignment 39-7, describes the collection of leachates from 13 carefully
selected hazardous waste disposal sites. The inorganic constituents
detected in leachates from the hazardous waste sites were at much higher
concentrations than in the leachates collected from the four municipal
waste disposal sites and from the codisposal sites.

Organic Constituents

Very few organic compounds of the huge list of organics on Appendix IX
were detected in the leachates from either the municipal waste disposal
sites or the codisposal sites. Only 11 volatile compounds, 4 semivolatile
compounds, and S pesticides were detected in these leachates.
Concentrations of these compounds were very low.



® There is no difference in the number of compounds or in the detected
levels between the leachates collected from the codisposal sites and those
from the municipal disposal sites.

e Leachates generated from ashes collected from the codisposal sites by EP,
TCLP or SW-924 leaching procedures did not generate detectable
semivolatile compounds or PCBs.

o In the recently published, EPA-sponsored study in which leachates from
13 carefully selected, actual hazardous waste sites were analyzed for the
same compounds, leachates from these hazardous sites contained
42 organic acids, 43 oxygenated/heteroatomic hydrocarbons, 39 halo-
genated hydrocarbons, 26 organic bases, 32 aromatic hydrocarbons, and
8 aliphatic hydrocarbons. The levels of these detected compounds ranged
from a ppb level to many thousands of ppms.

PCDDs and PCDFs

® The leachates from the four municipal waste disposal sites were not
analyzed for PCDDS or PCDFs. Only the actual leachates from the
codisposal sites, the ashes from these sites, and the artificially generated
leachates were analyzed for PCDDs and PCDFs.

e None of the analyzed samples contained 2,3,7,8-TCDD, which is the known
most toxic homolog.

e The ashes contained ppb levels of total tetra, penta, hexa, hepta, and octa.
PCDDs or PCDFs were not detected in TCLP-generated extracts; the EP
toxicity procedure and SW-924 produced part-per-trillion levels of the octa
(equivalent toxicity factor (ETF) 0.00) and hepta (ETF 0.001).

e The actual leachates contained only parts per trillion levels of octa, hepta,
and hexa levels of PCDDs and octa, hepta, hexa, and penta levels of PCDFs.
The 2,3,7,8-TCDD equivalents for these compounds are extremely low.
These levels are extremely low.



® The ash at the NY site, which was from the beginning of a run and did not
go through compiete combustion, contained somewhat higher PCDD and
PCDF levels than the second site (NC) ash.

® A recent Government of Canada publication claims that PCDDs and PCDFs
are present in raw municipal waste.

Recommendations

e The data base for the general characterization and toxic characteristics of
codisposal sites, as well as monofills, is very limited. Carefully conducted
studies at such sites are essential.

e The data base for metal levels in test-generated leachates from ashes is
large, but the relation between ashes and actually generated leachates in
codisposal sites and monofills is almost absent. In this area, where
additional studies are needed.

® Levels of PCDDs and PCDFs in leachates from municipal waste disposal sites
should be determined.

e Levels of PCDDs and PCDFs in leachates from codisposal sites and monofills
should be established and evaluated.

® Levels of semivolatile compounds in leachates from monofills should be
established and evaluated.
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APPENDIX A

NUS WORK PLAN



1.0 INTROOUCTION

This Work Plan has been prapared for the United States Environmental Protaction Agency (EPA) in
response to Work Assignment No. 4 under Contract No 68-01-7310.

NUS herewith submits its work plan in response to Weork Assignmaent No. 4. This Work Plan is based
on general use of the NUS team staff required to assist the EPA project manager in developiag data
1o evaluste the potential heaith and environmental effects of leachate from municipal landfills.

in 1979, EPA promuigated criteria for determining which Subtitie D (nonhazardous waste) disposai
facilities pose a reasonable probability of adverse effects upon human health and the environment
and therefore should be dassified as “open dumps”.

The Hazardous and Solid Waste Amendments of 1984 to RCRA require EPA, by November 8, 1987. to
submit 8 report to Congress addressing whether the Subtitie O criteria suthorized by RCRA Sections
1008(a) and 4004 Criteria (40 CFR Part 2S7) sre adequate to protect human health and the
environment from groundwater contamination, and recommending whether additional authorities
are needed 10 enforce there criteria. Further, by March 31, 1988, EPA must revise the criteria for
facilities that may receive hazardous household waste or small quamtity generator hazardous wasts.

Since 1984, studies conducted in support of this report to Congress, have raised concerms regarding
the chemical composition of leachate generated from municipal wasts landfills. These concerns
center on the detection of certain toxic metals and organics, and on the lack of avaiisble data for »
comprehensive and defensible evalustion of the effecs of ieachates on human hesith and the
environment.

The purpose of the wark described herein is to conduct field sampling and perform chemical
analyses of leachate and municipal waste combustion (MWCQ) ash from municipal weste landfills to
provide additional data for the detailed evalustion of potential health and environmental effects.
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WORK PLAN

1.0 INTRODUCTION

This Work Plan has been prepared for the United States Environmental Protection Agency (EPA) in
response t0 Work Assignment No. 4 under Contract No 68-01-7310.

NUS herewith submuts its work pian in response to Work Assignment No. 4. This Work Plan is based
on general use of the NUS team staff required to asust the EPA project manager in deveioping data
1o evaluate the patential heaith and environmaentai effects of leachate from municipal landfills.

in 1979, EPA promuigated cnteria for determining which Subtitie D (nonhazardous waste) disposal
facilities pose a reasonable probability of adverse effects upon human health and the environment
and therefore should be cassified as “open dumps”.

The Hazardous and Solid Waste Amendments of 1984 10 RCRA require EPA, by November 3, 1987, 0
submit a report to Congress addressing whether the Subtitie D criteria authorized by RCRA Sections
1008(a) and 4004 Criteria (40 CFR Part 257) are adequate to protect human heaith andjthe
environment from groundwater contamination, and recommending whether additional authorities
are needed to enforce there criteria. Further, by March 31, 1988, EPA must revise the criteria for
facilites that may receive hazardous household waste or small quarntity generator hazardous wasta.

Since 1984, studies conducted in support of this report t0 Congress, have raised concerms regarding
the chemical composition of leachate generated from municipal waste landfills. These concerns
center on the detection of certain taxic metals and organics, and on the lack of available data for a
comprehensive and defensible evalustion of the effects of leachatss on human hesith and the

environment.

The purpose of the wark described herein is to conduct field sampling and perform chemical
analyses of leachate and municipal waste combustion (MWQ ash from municipsl waste landfills to
provide additional dsta for the detailed evaluation of potential heaith and environmental effects.
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2.0 GENERAL SCOPE OF WORK

NUS Corporation (NUS) will provide support to EPA in determining mumapal landfill leachate
charactenstics. To conduct this effort with a sound methodology, the work will be approached in
two phases. Phase | inveives developing a baseline for leachate charactenstics through a review of
existing data, and the coilection and analysis of samples from six municipal landfills. Phase i wll
expand the data base through additional sampie collection and analyses. The separate tasks in
Phasa | are described in the following sectiom.



TABLE 2.1
ANALYTICAL PARAMETERS, CONTAINERS AND PRESERVATIVES
SOURCE: Leachate

";""‘“‘;' ot Anaiysis Container(s)® Preservative®®
m
20 BNA Qrganics (2) 1/2 gallon amber glass | None
20 Pesticide/Herbiide {2) 172 gallon amber glass | None .
20 Dioxin (2) 172 gaillon amber glass | None
20 Metals (1) 1 liter PE HNOy to pH <2
NAQH ta pH > 12
20 Cyanide (1) 1 liter PE if residual chiorine is present,
[ add 0.6 g ascorbic acid
20 |suifice (1) 1 liter PE E’.“é;’;':;‘";;"""'
——
SOURCE: MWCAsh
2 £€P Tox 1 liter wide-mouth giass | None
2 TCLP Tquart None
2 SWao24 1 quart ‘:[Nm
2 Maetais 1 quart None
2 PCls 1 quart None
— ——

*  All containers will have Teflon-lined screw on lids
**  All sampies wiil be cooled to 4°C



3.0 OETAILED SCOPE O wORK

31 T . m igtin

Task | summanzes in report form existing leachate characteristics from data and reports supplied by
EPA. This report supplies characteristics, including concentrations of organic and inorgamc

parameters.

This task also includes the preparation of a project overview including the study rational in a concise

form.

32  Taskl:Develop Oetailed Work Pian

Develop a work plan describing site selection criteria, and fisld sampling protocols for collecting
three (3) leachate samples at ux (§) municipal landfills, and MWC ash sampies from two (2) sites
where such ash is co-disposed. This work pian also provides a description of analytical procedures for
the eighteen fieid leachate sampies and the extraction methods for the two solids ash samples.
validation and review procedures and a dexcription of deliverables are aise included in this plan.

The detailed work plan is this document
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40 TASK3.SITE SELECTION

Criteria for site selection will be developed based on several factors induding existence of a leachate
collection system, accessibility and location of landfill, and the presence of a weorking incinerator for
the MWC ash sites. A review of EPA data on ail applicable sites will be compieted and observations
will be discussed with EPA’s Hazardous Waste Engineering Laboratory in Cncinnati. Potential
tacilities will be reviewed by EPA with final selection being made by the EPA project manager.

4.1 limi F

The lead technicians for each sampling team, with the supervision of the Project Manager and the
Task Manager, will make telephone contact with facility personnel in arder t (1) acquaint facility
persannel with the objectives of the study, (2) determine general apersting characteristics of the
faclities, (3) determine locations for sampling ash residues and field leachate, and (4) schedule dates
for preliminary site imspection and sampling. A brief questionnaire will be developed to provide
guidance for this telephone interview.

42  nitis) Site Visit and ingpection

The lead technicians for each sampling team and the NUS Project Manager at his designee wiil visit
each facility to obwin additions! detail on facility operation, locste pownts of access for collecting
residue samples, :dentify locations for sampling fieid leachate. and entablish working relationsiips
with facility personnel

43 Sampiing Procadyres
Introduction

The objective of field sampling and analysis in Phase | is 10 provide data o be used in determining
municipal landflll leachate characteristics. All samples will be coliected, handled and analyzed by
qualified personnel in sccordance with EPA approved protocols and methods. Field work will be
conducted following site specific heaith and safety guidelines. In some cases, site conditions may
dictate the use of additional personnel and equipment.
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431  Sample Collection

Leachate Sample Collection

Based on the existance of a leachate collection system and its accessibility, six municipal landfills will
be chosen for sampling. Three samples will be collectad at each of the six landfills, with two samples

for laboratory duplicate QA/QC

Where possible, three saparate collection points will be samptled at each landfill. Examples of
probable locauons are <ollection sumps and drainage ditches. Preferably, the samples will be
collected by submerging the sampie contaners. Alternatively, they wiil be cotlected using staintess
steel buckets attached to an aluminum handle or a length of palyethylene rope. All sampie
containers will be filled to capacity to prevent oxidation and precipitation of dissolved material.

432 MWC Ash Sampie Collection

in addition to the leachate samples, ane sample per site of MWC ash will be collected st two- sites
where ash i$ co-disposed.

The ash will be sampied prior o burial t0 ensure that its composition may be accurately evaluated.

Sampies will be coilected using stainiess steel spoans or scoops. Material wiil be collected from all
parts of the ash deposit. An adequate volume will be collected to allow for laboratory QA/QC

procedures.
Table 2-1 lists the numbaer, analytical parameters, containers, and preservatives for ail samples.

433 sampis Numberdng

All sampies will be assigned a fleld identification number to include codes for the site name, sampile
type and station number. The site name may be abbreviated using 8 two or three lettar code such as
ML mwaﬁlthummfulmWQcM.hmmM The
station number refers 10 a specific sampling location.

Example: A loachate sampie collected at the first location would be designated ML-LE-001.

Duplicate sampies will include the letter A directly after the station number.
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434 SampleQocumentation

All site activity and sampling will be documented in a waterproof, bound log book to be compieted
by the field team leader. Additionally, the following documents will be prepared in order to track
each sampie through shipping and analysis®:

e Sample labeis - One per sample cortainer, which will include date, time, sample number,
analysis, and preservative.

e Tratfic report forms - Two per sample, one for the organic aliquot plus one for the
inorgamc aliquot.

e Chain-of-custody forms - One per sampie shipment to an individual labaratory.

e Chain-of-custody sesls - Two per cooler, affixed s0 that the cooler cannat be opened
without bresking the seals.

e Aurbills - One per sample shipment to an individual laboratory.

4.3.5 Sampling Handling

All sampiles will be placed on ice in a cooler immediately after collection. Required preservatives will
be added as soon as pasible after coliection. The subsequent list of procedures will then be
followed:

e Compieta proper decomtamination
o Tightan and secure the lid of each comainer
e Seal each comtainerin a watertight plasticbag

Sunpm\m'llb’owppd“dlyﬁqmcdlmodviuqudiﬂduninrfermnuydolim.

* procedures follow CLP documentation protocols.
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43.6 Sample Packaging and Shipping

In order to ensure that the laboratones will receive enough sample volume, ail sampies will be
treated as environmerrtal sampies. The following steps wiil be taken during packaging and

shipping:
e Plug drain and line cooler with a large impervious plasuc sheet.
¢ Place samplesin cooler.
¢ Include several watsrtight ice packs.
e Fill with a light, absorbent packing matenal such as vermiculits.

o Place iaboratory copies of sample documentation in a seaied plastic bag and tape to cooler
lid,

® Affix custody seals.
® Secure cocler with strapping tape.

@ The traffic report forms will indicate if the field team feels that a sampie may be of

medium concentration.
4.3.7 Equipment Decontamination

Dedicatad disposable or iab cleaned equipment will be used to coilect ail samples. After use, any
nondisposable equipment will be decontaminated by the following procedure”:

*Procedures may be aitered depending according to regional protocols.



Tap water and laboratory grade s03p wash
Tap waterrinsg

10 parcent mitric acid solution nnse

Di water rinse

Soivent rinse

Ol water nnse

Air dry

Wrap in foil and storein a secure ares
4.4 n Angl

Samples collected during this study will consist of two basic types of media: field leachate samples
and MWC ash. In the laboratory a leachate will be generated from the MWC ash. Both the field
leachate and the leachate prepared from the ash in the laberatory will be analyzed for vanous
inorganic and organic compounds.

4.4.1 Figl Anai

Leachate samples cotiected from the field will be analyzed for volstile organics, BNA organics,
pesucide - herbicides, dioxin, metals, cyanide and suifide as listed in Appendix IX.

Veolatile compounds will be analyzed by a modified EPA Method 624. This is very similar to
Method 8240 from SW-846 utilizing different surrogates and intemal standards. Tuning criteria for
bromofiucrobenzene will follow the Contract Laboratory Program (CLP) requirements. A three level
initial calibration curve will be analyzed for all AppendixiX compounds and resporse factors
checked daily with the mid-point solution. As per CLP requiremernms selected compounds will be
checked to meet minimum response factor requirements in both the initial and continuing
calibration analyses. Other representative compounds will be checked to determine the lineanty of
the initial calibration curve response factors with & limit of less than 30 percent difference from the
mean response factor. These compounds’ response factors will be calculated and a percent
difference of less than 25 percent from the initial calibration curve mesn respomse factor will be the
criteria 10 be met prior t0 sample analysis.

Semivolatile compounds will be analyzed by s modified EPA Method 823 which is very similar to SW-

846 Method 8270, once again utilizing differemt internal standards and surrogate compounds. Mass
spectromarter tuning will be CLP OFTPP criteria. Once again a three-poim initial calibration curve will
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be snalyzed for all AppendixiX compounds and resporse factors checked to meet minimum
response factors and a 30 percent maximum percent difference fram the mean for sslected
representative compounds. These response factors will be checked daily with the mid-pait
standard, once again meeting minimum response factor and s 25 percent difference from the mean
response factor prior 10 sampie analysis.

Herbicide and pestiade analysis will be determined by proposed Method 1618. This method is a
consolidaton and modification of Sw-846 methods. These modifications are listed beiow:

e Phenoxyacid Herbicide Extraction (Methad 8150)

Ether extraction of samples wiil be replaced with methylene chioride extraction for
aquecus samples and methylens chioride/acetone (1:1 wv) extraction for salids. S-CUBED
had reasonable precision and accuracy for the recovery of matrix spikes from real-world
so0il and sudge sampies using methylene chioride and methylene chioride/acetone, while
ether extraction did not werk for PQTW samples.

e Megabore Capillary GC (Method 8080 and 8130)

Packed celumn GC analysis lacks the resolution to separate anaiytes from each other or
from matnx nterference peaks in complex environmental sampies. Our experiencs in
analyzing sludge samples and in the validation of the new CLP Pesticide Protocol has
demonstrated that identification of pesks using megabore capillary analysis is less
ambiguous than with packed column and that quantitation is more precise with capillary.
in addition, the use of capillary anaiysis ailows determination of more Appendix IX ansiytes
than does packed column analysis.

¢ Cean-up Cartridge (Method $080)

The use of these cartridges greatly increase the throughput of samples in the laborstory.
Sased on our experiencs with the validation of the new CLP pesticide method. ssmple
preparation with Forisil or sluming column chromatagraphy it siower and less
reproducible than with cartridges.



Matrix spike compounds are listed in the method. Recovery limits will be 23 listed on the CLP forms
for the organochiorine pesticides. The limits are in the process of being determined (through an
interiaboratory study) for the arganophosphorus and phenoxyacid compounds.

Dioxins and furans will be determined by SW-846 8280 with no modifications. Metais will be
determined by the listed SW-846 on EPA methods without modification. All QC requirements of the
above methods wiil be carmed out

Extraction of samples will be started within 24 hours of sample recsipt. Voiatile analyses will be
compieted within seven days of sampie receipt. All samples will be kept sealed, cold and in the dark
prior to extracuon or analysis t0 preciude sample degradation and/or precipitation of target
compounds. Extracts will be stared at 4«C when notin use.

Samples and extracts will be retained for 60 days after the submission of the data uniess otherwise
requested. All GO/MS information will be stored on magnetic tape for a minimum of three years.
Raw dat~ (including GC chromatograms) will be retained fro the same period.

442 MWCAsh Anaivais

Labaratery ieachates will be prepared from the MWC ash by three different extraction procedures:
the Extraction Procedure (EP), the Toxicity Characteristic Lsaching Procedure (TQLP} and two
sequential aqueous extractions by SW-924. Analyses 10 be performed on the ash generated leachate
includes, total arganic carban, total metals. an organic scan, PCDO/PCDPF, and PCB analyses. Total
organic carbion analysis will anly be performed on the laboratory leschates prepared by the SW-924
procedure.

An organic scan will be performed on ail laborstory ieachates to determineg whether organic
compounds ather than PCDDs, PCOFs and PCBs are present. If the resuits of the twotal organic carbon
(TOQ) determination snd the organic scan suggent that significant concentrations of organics ather
than PCDO/PCDF/PCE are present, the laboratory leachates will be solvert extracted and the
compounds in each extract fraction (base/neutral, acid) will be identified and quamified using
GOMS techniques. Thus these analyses will be performed contingent upon the resuits of the
required analyses. The TOC, organic scan, and any subsequent GC/MS analyses will quantify the total
organic comam of the laboratory leachatas.
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Analyses for polychionnated dibenzo dioxins (PCDDs) and polychionnated dibenzo furons (PCDFs)
will be performed on ail laboratory generated leachates.



S.0 TASK4-DATA VALIDATION

Data obtained from the Appendix IX analysis of the leachate and MWC ash sampies will be reviewed
(validated), reduced and evaluated by NUS qualified chemists. All chemical anaiytical data will be
validated according to QA-Standards similar to those established by EPA for CLP data. This data
review is independent of internal validations performed by the laboratory.
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6.0 TASKS-PREPARE DATA REPORT
Analytical resuits and site information will be sybmitted in a report form to the EPA project

manager. This report will include quality assurance and quality control records and an evaluation of
the sampling and analytical methodologies usad for these types of samples and anaiyses.
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October 18, 1988

Dr. Haia Roffrnan
NUS Corporation
Park West Two

Cliff Mine Road
Pittsburgh, PA 15275

Dear Dr. Roffman:

This letter is to follow up and expand upon the methods S-CUBED plans to
utilize for the analysis of leachate sampiles for Apgandix IX compounds. This
letter will also outline expected Quality Control (QC) goals for surrogate and
matrix spike recoveries.

Volatiie compounds will be analyzed modified by EPA Method 824. This is very.
similar to Method 8240 from SW-848 utilizing different surrogates and internal
standards. Tuning criteria for bromofiuorobenzene will follow the Contract
Laboratory Program (CLP) requirements. A three ievel initial calibration curve
will be analyzed for all Appendix {X compounds and response factors checked
daily with the mid-paint solution. As per CLP requirements seiected compounds
will be checked to meet minimum response factor requirements in both the initial
and continuing calibration analyses. Other representative compounds will be
checked to determine the linearity of the initial calibration curve response factors
with a limit of less than e 30 percent differsnce from the mean response factor.
These compounds’ response factors will be caiculated and a percent differencs
of iess than « 25 percent from the initial calibration curve mean response factor
will be the criteria to be met prior to sampie analysis.

Semivolatile compounds will be by a modified EPA Method 625 which
is very similar to SW-848 Method 8270, once again utilizing different internal
standards and surrogate compounds. Mass spectrometsr tunin? will be CLP
DFTPP criteria. Once again a three-point initis! calibration curve will be analyzed
for all Appendix X compounds and response factors checked to meet minimum
response factors and a 30 percent maximum percent difference from the mean
for ssiected representative compounds. These factors will be checked
dai winwnmld-pomw.oncoagmnmmm response factor
and a « 25 percent difference from the mean response factor prior to sample

P.O. Bax 1620, La Jola. Caiforda 920381620 3398 Carnat Mowxan Road, Sen Dlago, Calfornia 92121-1095
Tak: (619) 4530080 TWX: 910-337-1253 Telecopiar: (819) 7550474



Dr. Haia Roffman
October 18, 1988
Page Two

Included as enclosures to this letter are copies of the CLP QC forms and a list of
internal standards and surrogates to be used on this project. The surrogates
limits will be strictly achered to, with reanalz'sis of sampiles which do not meet
criteria when sufficient sample is available. Matrix spike and duplicate analysis
criteria are guidelines in the sense that these data are utilized to give information
on the precision and accuracy of the method for samples of this particular
matrix. Reanalysis will not be performed if thess goals are not met unless there
is an obvious laboratory error (in which case re-extraction will be carried out if
thers is sufficient sample). We expect thers will be enough sampie volume to
reanalyze all but the sample chosen for matrix analyses.

Also included in this package is a COpr of proposed Method 1618. This is
essentially a consolidation and modification of SW-848 methods. These
modifications are listed beiow:

(1) Phenoxyacid Herbicide Extraction (Method 8180)

Ether extraction of sampies will be replaced with methyiene chioride:
extraction for aqueous samgles and methyiene chioride/acetone (1:1-
v/v) extraction for solids. S-CUBED had reasonable precision and
accuracy for the recovery of matrix spikes from real-worid soil and
siudge samples using methylene chioride and methyiene
chicride/acetone, while ether extraction did not work for POTW sampies.

(2)  Megabore Caplilary GC (Method 8080 and 8150)

Packed column GC analysis lacks the resoclution to separate anaiytes
from each other or from matrix interference peaks in complex
environmental sampies. Our experiance in analyzing siudge samples
and in the validation of the new CLP Pesticide Protocol has
demonstrated that identification of peaks using megabore capillary
analysis is less ambiguous than with packed column and that
quantitation is more precise with capillary. In addition, the use of
capillary analysis allows determination of more Appendix IX analytes
than does packed column analysis.

()] Clsan-up Cartridge (Method 8080)

The use of these emrid?n greatly increase the throu@pm of samples
in the laboratory. on our experience with the vaiidation of the new
CLP pesticide method, sample preparation with Florisil or alumina
column chromatography is siower and less reproducibie than with

scanen
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Or. Haia Roffman
October 16, 1986
Page Three

Matrix spike compounds are listed in the method. Recovery limits will be as
listed on the CLP for the organochlarine pesticides. The limits are in the
process of being determined (through an interlaboratory study) for the
organophesphorus and phenaxyacid compounds.

At this point this method does nct use surrogates. The CLP surrogate dibutyl
chicrendate has been determined to be ineffective due to degradation problems.
S-CUBED is currently investigating the use of hexabromobenzene as a
surrogate. It NUS requests the use cf a surrogate, S-CUBED will include this
compound and report the recoveries. Since no recovery limits have been
determined no corrective action (for high or low recoveries) is anticipated.

Dioxins and furans (if necessary) will be determined by SW-848 8280 with no
modifications. As outiined in our previous communications, metais will be
determined by the listed SW-848 on EPA methods without modification. All QC
requirements of the above methods will be carried out.

Extraction of samples will be started within 24 hours of sample receipt. Volatild
analyses will be completed within seven days of sampie recsipt. All samples will
be kept sealed, cold and In the dark prior to extraction or analysis to preciude
sample degradation and/or precipitation of target compounds. Extracts will be
stored at 4°C when not in use.

Samples and extracts will be retained for 60 days after the submission of the
data uniess otherwise requested. All GC/MS Information will be stored on
magnetic tape for a minimum of thres years. Raw data (including GC
chromatogramns) will be retained for the same period.

I hope this gives sufficient information to write work plan. Please give
me g.caﬂ Hgyou::uodwmodﬂywdmmmmﬂmmﬂr information is
necessary.

Sincerely,

J Wilkinson
GC/MS Laborstory Supervisor
/aib

cc:  B. Blackbum
G. Swanson

¢
scasep £y
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Project Officer:
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SM Landfill
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Work Assignment No. 25
Project Officer: Ronald McHugh
August 1986
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Project Officer: Ronald McHugh
July 1986



CASE STUDY

VD LANDFILL

Final Draft

by

PEl Associates, Inc
1133 15th Street, N.W.
Suite 205
Washington, D.C. 20005

Contract No. 68-02-3890
Work Assignment No. 27
PEl Project No. 3655-27

Project Officer
Mike Flynn

U.S. ENVIRONMENTAL PROTECTION AGENCY
401 M STREET, S.W.
WASHINGTON, D.C. 20460

June 1987



CONTENTS

SECTION PAGE
1.0 GENERAL NARRATIVE DESCRIPTION 8141
2.0 DETAILED DESCRIPTION B81-2
2.1 GENERAL 81-2
2.2 WASTE CHARACTERISTICS B1-2
2.3 DESIGN CHARACTERISTICS 81-3
2.31 LEACHATE COLLECTION 81-3
2.3.2 GAS CONTROL 81-3
2.33 RUN-ON/RUNOFF CONTROLS B81.7
2.4 OPERATION AND MANAGEMENT PRACTICES B1-7
3.0 ENVIRONMENTAL IMPACT B1-10
3.1 MONITORING DATA 81-10
3.2 DAMAGE ASSESSMENT 81-10
3.3 CORRECTIVE ACTION B1-11
4.0 COST DATA B1-12



NUMBER

1
2

FIGURES

PHASE | PLAN

CROSS SECTION OF LANDFILL SHOWING CELL
CONSTRUCTION AND LEACHATE RESERVOIR

RAMP VARIATION OF AREA METHOD
OF CELL CONSTRUCTION

METHANE GAS CONTROL DEVICE

PAGE
814

B1-6
B1-8



SUMMARY FACT SHEET

Key elements of this case study include:

e The landfill is located in a drainage area that is intermittently covered with
surface water that drains from the nearby foothills and mountains.

e The landfill design includes an upstream diversion ditch to route surface
water around the fill, and a downhill leachate collection pond to contain
leachate seeping from the fill.

® Noshallow ground water or wells are in the vicinity of the landfill.

o Thelandfill isunlined.

o Problems have arisen at the landfill with slumping of the diversion ditches
and overtopping of the leachate collection pond.

® No monitoring data are collected at the landfill.

iv



1.0 GENERAL NARRATIVE DESCRIPTION

The VD Landfill is a small privately operated facility. The 100-acre site is divided into
two phases: Phase-| consists of 12 acres of fill area, and Phase |l consists of 18 acres
of fill area. The landfill is located in a large drainage ravine. Because of its
topography, the site has been characterized as “extremely poor to unacceptable”
by the Geological Survey in the preliminary pian for the landfill, submitted in
December 1978. Situated in a drainage area with shallow sandy soil and steep
slopes, the site was evaluated as having a high potential for problems with run-on
and runoff, erosion, unstable slopes and high maintenance of diversion ditches,
slopes, and roads. In January 1979, the Department of Heaith also concluded that
the property was “...a poor candidate for a solid waste disposai site, and significant
improvements will be required prior to any consideration of this site.” Despite
these evaluations, the site was approved for use as a landfill in 1979. It was opened
in late 1979, and operations began in January 1980.

Phase | 1s currently full and in the process of being closed. Phase | has not been
approved as of April 1986. Problems have occurred with leachate seeping through
the settling ponds and running downhill. Additional identified problems are
improper compaction, questionable cell structure, and lack of methane and
leachate control devices.
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2.0 DETAILED DESCRIPTION

2.1 GENERAL

The VD Landfill was designed to include two fill areas. The Phase | fiil area covers 12
acres, and the Phase Il area covers 18 acres. The operations plan states that cells will
be filled daily by a ramp method. The cells are 25 feet wide by 30 feet long and are
6 feet deep.

Operations began in the Phase | area in January 1980, and this area is currently full.
An application for approval of operations in the Phase Il area has not yet been
submitted (as of April 1986). The Phase | fill operated 5 days per week and accepted
about 75 tons per day, or 185 cubic yards compacted.

The immediately surrounding land is undeveloped. This area, which is part oi the
foothils that rise from the floor of the Valley, which is dissected by numerous ri;_!ges
and ravines. The site is characterized as a draw, or canyon, with sloping sides of
weathered shale underlain by deep shale formations. The shale is covered with up
to 10 feet of slope-wash deposited soils and residual soils. The slope wash and
residual soils are mainiy cltays but include angular sand- to gravel-size shale
fragments that are nonstratified. The alluvial sand and sheet-wash-deposited soils
are similar in composition to the slope wash and residual soils and are poorly
stratified. The subsurface investigation conducted at the site identified up to 10
feet of silty clay over shaie, with permeabilities ranging from 1 x 10-6 to
2.1 x 10-8 cm/s.

There are no wells in the area because of the lack of ground water in the shale
bedrock. Only a few seasonal seeps occur along the shale bedding joints.

2.2 WASTECHARACTERISTICS
Phase | of the fill accepted municipal solid waste and construction debns and
maintained separate pits for dead animals and sludge. Hazardous or toxic wastes,

POTW liquid wastes, septic tank wastes and liquid industrial wastes were not
accepted.
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No data in the files provided information on volumes of waste in place. According
to the design, the landfill accepted 75 tons per day, or 185 cubic yards, compacted,
5 days per week for 7 years; thus, the completed Phase | area could contain about
136,500 tons of waste (or 336,700 cubic yards, compacted). The files do not provide
any data on the reiative composition of the waste with respect to percentage of
industnal waste, municipal waste, siudge, etc.

2.3 DESIGNCHARACTERISTICS

The landfill permit application states that leachate will be minimized by the in-place
“clayish” topscil. The application further states that there will be 2 to 6 feet of
»dense tight clay” underneath any refuse cell. No synthetic or constructed clay liner
was installed at the landfill.

2.3.1 Leachate Collection

The operational plan for the landfill includes a leachate reservoir on the
downgradient side of the landfill. Figures 1 and 2 show the location of construction
of the leachate reservoir and the earthen dam around it. The plan cailed for the
surface and subsurface water collected in the leachate reservoir to be used for fire
control and for revegetation. A memo issued before the landfill began operating,
mentioned several alternatives for leachate handling, including recycling on the
landfill or discharge to the sanitary system. The latter alternative evidently was not
pursued because the file makes no mention of an NPDES permit. A newspaper
article in the file implies that the collected leachate was pumped to sprinkiers and
sprayed back over the landlfill.

23.2 Gas Control

The drawings and operational pian include methane gas control devices, as shown
in Figure 3; however, the files indicate that these were never installed.
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figure ) Cross section of Vandfi1) showing cell construction and leachate reservoir.
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Figure 3 Ramp variation of area method of cell construction.
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2.3.3 Run-on/RunoffControls

Run-on and runoff controls are a major design feature of this landfill. Thesiteisin a
ravine. Because the area is occasionally covered with surface-water flow, the
landfill was designed with a drainage diversion ditch around the fill area. A
diversion dam is iocated on the upstream end of the fill to divert storm drainage
into the ditch (see Figure 1). The ditch is designed to contain twice the volume of
rain and runoff of a 100-year fiood. A consuitant’s report recommended that the
ditches be lined with asphalt; however, they stayed unlined so that heavy
equipment could be operated in them.

2.4 OPERATION AND MANAGEMENT PRACTICES

The ramp method of filling (see Figure 3) was used at the site to construct and fill
daily cells. The daily cover was excavated to make a trench for the cell; the
excavated soil was placed on the previously completed cell to help compact the
refuse. The development plan submitted to the county states that a minimum:of 6
inches of cover material composed of weathered shale will be utilized to cover each
cell and compacted lift to prevent the blowing of trash. A minimum depth of 2 feet
of compacted topsoil cover materiat is to be used over the final lift upon completion
of final grades.

The permit application and deveiopment plan state that leachate will be collected
in the leachate rerservoir and that it may be used for dust control, revegetation, or
reapplication to the landfill, or it may be discharged to the Wastewater Treatment
Plant. The files indicate that the leachate was evaporated when possible or was
sprinkied back over the landfill surface.

The development plan and the permit application state that gas recovery devices
(see Figure 4) would be constructed in the fill; however, letters and memos in the
State files indicate that these devices had not been instailed as of October 1985.
The files do not include information on whether these devices might have been
installed in late 198S or 1986.
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Figure 4. Methane gas control device.

B1-8



A search of the State files did not reveal any information on remedial actions taken
at the VD Landfill. A memo and a newspaper article mention probiems with

leachate seepage and slumping of diversion ditches, but the solutions (if any were
taken) to these problems are not addressed in the files reviewed.
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3.0 ENVIRONMENTAL IMPACT

3.1 MONITORING DATA
The State file contains no monitoring data.
32 DAMAGE ASSESSMENT

In a memo dated May 1980, 4 months after the VD Landfill began operation, a
representative of the Department of Heaith described some damage noted during
an inspection. Surface water in the interceptor trenches was soaking through the
trench and seeping into natural drainage ravines. The water then passed through
the fill and became impounded in the dams below the fill. The memo states that
both impoundments were constructed of non-compacted earth and that they had
slumped so badly they were in danger of failure. The uppermost impoundment was
being siphoned into the lower impoundment, which was overtopping. Leachate
was being discharged by the iower impoundment into the natural drainageway
that flows 1 mile away. The leachate overtopping the bottom impoundment was
being discharged at a rate of more than 15 gallons per minute. Trash was floating
in the waters of the uppermost impoundment.

in an October 1985 memo covering a survey of the landfill, the following
observations were made: 1) methane gas control devices were not in place as
shown on the operational plan; 2) no dead animal and siudge pits were noted as
mentioned in the narrative of the operational plan; 3) nor portable fencing was
seen as mentioned in the narrative of the operational plan; and 4) revegetation or
reclamation efforts were not evident.

in a newspaper article inciuded in the State files (no date provided), the author
described the seepage of a bright orange liquid through the settling ponds at the
landfill, which was flowing downhill. The article says that the site operators
acknowledged the problem and were making plans to remedy it. The article
described the settling ponds as water-permeable shale and said that the leachate
collected in them normally evaporates before causing a problem. The articie
further stated that the operators completed compaction of the pond banks as
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ordered by the Health Department, but that no other remedial action, such asiining
the ponds or treating the leachate have been taken. The author further indicated
that the operators applied to the State Water Quality Control Commission for a
discharge permit.

The files reviewed do not contain information on any effects on human heaith and
the environment from the VD Landifill.

3.3 CORRECTIVE ACTION
The aforementioned newspaper article in the file states that the operator will be

required to correct leachate seepage problems at the landifill, but there is no
further discussion of the actions required or taken.
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4.0 COSTDATA

No cost data are available.
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SUMMARY FACT SHEET

Key elements of this case study include the following:

The 120 acre site is owned and operated by the city.

The city was granted a permit to construct the Class| Sanitary Landfill on
January 17, 198S.

The initial operating permit was granted on May 23, 1975. Two subsequent
operating permits were granted in April 1980 and on December 4, 1985.
The expiration date of the latest permit is November 1, 1990.

The projected closure date is 1992.

The land use adjacent to the site is primarily forest, except for the access
road to the site which is residential.

The soils underlying the site consist of a medium to fine-grained sand to a
depth of about 40 feet below the ground surface. The medium to fine sand
was reported to be underlain by siity to clayey sand to a depth of at least
50 feet below the ground surface.

The sequential trench method of disposal is being utilized at this site.

A bentonite-polymer soil liner is to be installed along the bottom and side
slopes of new cells. The liner is to reduce the permeability of the material
adjacent to the wastes to 1 x 10-7 cm/sec.

The groundwater regime underlying the site consists of three separate

aquifer systems. These aquifer systems are a surficial unconfined aquifer,
an upper artesian aquifer, and a deeper aquifer.
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SUMMARY FACT SHEET (continued)

It is estimated from the water balance calculations performed for this site,
the leachate production from this landfill is about 17 million gallons per
year.

A leachate collection plan is to be installied in the unused portion of one
cell and in three proposed cells.

No significant methane production is anticipated; however, provisions for
methane venting and monitoring is included in the latest permit
application in case significant quantities of methane are encountered.

A groundwater monitoring plan consisting of five monitoring wells is
included in the latest permit. Three of the monitoring wells were
developed in the surficial aquifer downgradient from the landfill. Another
of the monitoring wells was developed in the deeper aquifer. The fifth
monitoring well was developed in the surficial aquifer upgradient of the
landfill.

No monitoring of gas, surface water or the upper artesian aquifer was
proposed.



1.0 GENERAL NARRATIVE DESCRIPTION

The FL Landfill is a currently operating facility. Construction Permit No. was issued
on lJanuary 17, 1975 to permit construction activities for this landfill. The initial
operating permit was issued on May 23, 1975 to allow this landfill to begin
accepting wastes. Two subsequent operating permits have been issued for this site
with the latest operating permit issued on December4, 1985 for the period of
December 4, 1985 to November 1, 1990.

The operating permit application dated March 8, 1985 indicated the method for
disposing of the wastes was the sequential trench method with a yard trash
composting pile, a tomato waste pit, and a wood chip and fiberbocard open
stock-pile. The March 1985 operating permit application indicated seven cells with
several areas for additional cells. Three of the cells (Nos. 1, 2 and 5) were previously
filled. Another cell (No. 3) was in operation, one cell (No. 4) was about completely
excavated, and two additional cells (Nos. 6 and 7) were proposed.

The existing cells were excavated to a depth of between 10and 30 feet. The
proposed cells were shown as excavated to a depth of 30 feet. The sizes of the celis
at the ground surface varied from 1,260 feet long by 50 feet wide to 350 feet long
by 120 feet wide. The side slopes for the existing cells were not indicated, while the
side slopes for Cells 6 and 7 were shown as 2 horizontal to 1 vertical. The estimated
life for the remainder of Cell 3 and Cells 4, 6, and 7 was about 7 years.

The 120 acre landfill is located on iand of which 100 acres is owned by the city and
the remaining 20 acres are owned by the county. The topographic reiief varied
from 130 feet NGVD to 230 feet NGVD. The land adjacent to the site is generally
forest in which timber operations have been conducted. The land use for areas
adjacent to the access road to the landfill is residential.

The FL Landfill accepts municipal wastes, wastes from a fumniture manufacturing
plant, and a tomato packing plant and wastes from a hospital. The landfill serves a
population of about 9,000. The estimated quantity of wastes was about 75 cubic
yards per day in the 1985 operating permit application.
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in the December 1974 construction permit application, wastes were shown to be
placed in 6 foot lifts and covered daily. Additionally, both an intermediate and final
cover were to be placed over the refuse. A leachate collection system was also
shown in this application. This leachate coliection system consisted of a 4inch
perforated pipe in a sand filter. This leachate collection system was placed at the
base of each side slope.

The March 1985 operating permit application stated a leachate collection system

which would be installed in the unused portion of Cell 3 and in Cells 4, 6 and 7.

Additionally, the bottom of Celis 3, 4, 6, and 7 was to be graded at a minimum slope

of 2 percent to the south, a bentonite polymer soil liner with a permeability of

1 x 10-7 cm/sec. was to be installed along the bottom of Cells 4, 6, and 7, and along

the sides of Cellsé and 7. The leachate collection system consisted of a trench

beneath the base of each trench and installation of a 6 inch PVC in a gravel filter in
each trench. The 6 inch PVC pipes were shown flowing into one of two lift stations
where the leachate would be pumped to a sealed leachate pond. The leachate
would be allowed to evaporate and trucked to a sanitary treatment plant: for
treatment.

The bentonite-polymer soil liner consisted of mixing the bentonite polymer with the
top 6 inches of material in contact with the wastes. The quantity of the bentonite
polymer would be sufficient so that a permeability of 1x 10-7 cm/sec. was obtained
after compaction of the mixture.

A Special Report estimated that 17 million galions per year could be produced from
this landfill. This report also estimated it would take 6.5 years before the leachate
would first appear.
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2.0 DETAILED ESTABLISHMENT DESCRIPTION

2.1 GENERAL

The March 1985 permit application stated the soil profile consisted of about 40 feet
of slightly silty medium to fine grain sand (SP-SM) interlayered with silty and clayey
sands (SM-SC). Underlying the medium to fine grain sands was a 10 foot thick layer
of silty and clayey sands (SM-SC). Bedrock beneath the site consists of, in descending
order: Miocene Age Hawthorne Formation, Miocene Age Tampa Limestone,
Oliogene Age Suwanee Limestone, and Eocene Age Ocala Limestone.

The Hawthorn Formation is composed of a sequence of highly variable clays, sands
and interbedded limestone with no dominant lithologic type. The thickness of the
Hawthorn Formation was estimated to be about 200 feet at the FL Landfill. The
Tampa Limestone was described as a gray sandy, micritic to crystalline, argillaceous
limestone with the top of this unit at a depth of 200 feet below the ground surface.
The thickness of the Tampa Limestone is about 140 feet at this site.

The Suwanee Limestone was described in the March 1985 permit application as a
crystaliized, highly dolomitic, fossiliferous limestone containing thin beds of
dolomitic clays. The Suwanee Limestone was estimated to occur at a depth of
340 feet and to be about 160 feet thick at this site. The Ocala Limestone was
described as a micritic to crystalline fossiliferous limestone. Additionally, the
formation was described as highly dolomitic near the top of the unit and contains
some calcareous clay. The Ocala Limestone was estimated to occur at a depth of
about 500 feet below the site and was about 310 feet thick.

The May 1984 Groundwater Monitoring Plan prepared by a Consuiting Engineers
Company indicated three aquifers in the groundwater regime beneath the site.
One of the aquifers is an unconfined surficial aquifer consisting of about 50 feet of
sandy soils at the site. The aquifer is generally not used as well yieids are generally
less than S gpm.

Below the surficial aquifer, the groundwater regime consists of two artesian
aquifers, which are the upper artesian aquifer and a deeper aquifer. The upper
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artesian aquifer consists of beds of sandy [imestones near the base of the Hawthorn
Formation. The specific capacity of wells developed in this highly variable aquifer is
reported to average 5 gpm or less. There were no report users of this aquifer in the
vicinity of the FL Landfill.

The stratigraphically lowest aquifer beneath the landfill is reported to be over
1,000 feet thick beneath this site. This aquifer is the major source of potable water
in the area.

Monitoring well MW-3 was developed in the Tampa Limestone. The specific
capacity of this well was 0.9 gpm per foot of drawdown. The resuits of a pump test
in a well several miles to the east of the site and cased through the upper unit
yielded a transmissivity of 1,260 square feet per day and a storage capacity of
2.6 x 104

In-situ variable head permeability tests were performed for the four monitonng
wells in the surficial aquifer. The test results indicated the in-place permeability
ranged from 2.0 x 10-4 ¢crv/sec. to 6.8 x 10-5 cm/sec.

Water leveils were obtained on December 18, 1985 in monitoring wells MW-1,
MW-2, MW-4 and MW-5. These measurements indicated the groundwater
elevation varied from an elevation of 182.6 in MW-1 to an elevation of 172.79
in MW-2. Test results of groundwater sampies collected on December 18, 1985
indicated a slightly higher concentration of most parameters downgradient from
the landfill. The highest concentrations were obtained in Monitoring weil MW-5,
which is the closest monitoring well downgradient of the landfill.

The March 198S operating permit application indicated the FL Landfill consisted of
seven cells, a yard trash composting pile, a tomato waste pit, 3 wood chip and fiber
board open stockpile, and two areas for additional cells. The sequential trench
method was shown as the method for disposing of the wastes. Three of the seven
trenches (Nos. 1, 2, and 5) were filled, but needed a final cover. Cell 3 was about
compietely excavated. The material excavated from Cell 4 was being used as daily
and intermediate cover for Cell 3. Cells6 and 7 were proposed for future waste
disposal. it was estimated Celis 6 and 7, and the additional areas, wouid be filled
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by 1992. The size of the cells varied at the ground surface from 1,260 feet long by
50 feet wide for Cells 1 and 2 to 350 feet long by 120 feet wide for Cell 7.

Construction permit was issued on January 17, 1985 to begin construction of this
landfill. The initial operating permit was issued on May 23, 1975, at which time the
landfill began accepting wastes. Two subsequent operating permits have been
issued for this site with the latest permit for the period of December 4, 1985 to
November 1, 1990.

The site is located on a hilltop which siopes from 2% to 8% east-northeast. The
original topographic relief for this site ranged from about 130 feet NGVD to
230 feet NGVD.

The FL Landfill serves a population of about 9,000. The lands adjacent to the landfill
are forested, except for the area adjacent to the access road which is residentiat.
Timber operations have been reported in the forest areas adjacent to the landfill.
After the access road to the landfill was constructed, about 20 residences were Built
on properties adjacent to the access road.

2.2 WASTECHARACTERISTICS

From the March 1985 operating permit application, the types and volumes of wastes
disposed of at this site are shown on Tablell. As a special condition of the iatest
permit, the site is not permitted to accept significant quantities of hazardous
wastes. Another special condition of the latest permit is prior to disposal of
industnal wastes, the industrial concemn is to provide a letter stating the nature,
volume, and chemica! characteristics of the wastes. To be included in this letter was
a statement. indicating the waste is or has been rendered innocuous or
nonhazardous.

The types and volumes of wastes accepted in the past at this landfill are similar to
those indicated in Table Il. The total volume of wastes disposed of previously at this
site was not indicated in the data file. Based on calculstions in the March 1985
permit application, the total voiume available in Celis4, 6 and7 is about
168,000 cubic yards, while the volume remaining in Cell 3 was not indicated.
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weTel Spig 1

WATER § WASTE WATEAR anaLYSIS
5808 WGwAY 23
PANAMA CITY. FLORDA 32004 ( .,\,'![

-

LABORATORY CERTIFICATION 881148
R

Sysiem Name 2z -

_ TABLE !

\V

Adgress

Sample Location .

Sample Type Arab

Sample Dale ___Dec 1R, 198%

Collecior

Sampie Time

System 1.D. 1020 M 10011

8:50 a.m._~ 10:30 s.m.

Sample Received Dec. 18, 198 6: : Sample Set-Up

The results of analysis are given below:

Sample site

Conductivity, umhos (3] 130 251 38 160°
oD, mg/l ‘ 13 ? & 10
Total coliform #/100 & 2] * d | 13 * -
Water level 10.92° 12.84° M‘ (] 10.0°
Temperature 18°C 17°C 21°C 19°C 19°C
TOC, ppe L] | 3.2 *] *] 1.3
TKN, =g/l Q.20 2 .2 0.16 0.2¢4
|
- "VID
*less than A1
—

A




TABLE Il

FL LANDFILL
TYPES, SOURCES AND QUANTITIES OF WASTE
PLACED IN THE LANDFILL

Average Waste*
Received Percent
(CYMonth)
HOUSEHOLD GARBAGE
City Collection Trucks 4,200
County Heaith Department Swacars 450
County Waste Control 90
Experiment Station 10
Unclassified (Cash Collections - No Detail — 350
Records Kept) 8s
5,100
BOXES AND PAPER GOODS
Hidgon Grocery S0
IGA Grocery 120
School Board 5
218
CONSTRUCTION DEBRIS
City 50
Fletcher Company 100
O.V. McPherson 30
Solomon Contruction 40
Peavy and Son Construction 110
Recon Paving S
Shiver Construction 35
Niagara Wire 10
FDOT 25
405 7
OTHER WASTE
Wastewater Treatment Ptant Sludge 30
Gulf Coast Hatchery - Egg Waste 60
FL Crab Company - Crab Shelis S0
Southeast Hide Co. - Floor Sweepings 180
containing 50% sait; aiso cow tails
Big Bend Tires - Tires 5
323 S
TOTAL 6045 | 100

* July 1983 through June 1984.
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TABLE Il

FL LANDFILL
TYPES, SOURCES AND QUANTITIES OF WASTE
NOT PLACED IN THE LANDFILL

Average Waste"
Received Percent
(CYMonth)
YARD TRASH
City 500
Marty Ard Landscape 70
Thad White Tree Service 25
595
FURNITURE MANUFACTURERS - WOQD SCRAP
McTavish Furniture 40
Pat Higdon 60
Warren Higdon 200
300
TOMATO WASTE
Beef Stake Tomato Growers 250
TOTAL 1,148

* July 1983 through June 1984.
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2.3 DESIGNCHARACTERISTICS

The construction permit application dated December 13, 1974 indicated the
trenches were to be excavated to a depth of 10 to 30 feet below the original ground
surface. The bottom of the trenches was to be graded at a siope of 1/2%. The side
slopes of the trenches were not specified. Surface drainage was to be provided by
4 inch perforated pipes in sand backfilled trenches at the base of each side slope for
each trench.

The wastes were to be placed in cells with a maximum working face of 40 feet in
about 2 foot lifts. A 6 inch daily cover and an additional 6 inch intermediate cover
over a compieted cell were to be placed. The maximum settled height of a cell was
to be 6 feet.

The March 1985 operating permit application indicated Cells 4, 6 and 7 were to be
excavated to a depth of 20 to 30 feet, with 2 horizontal to 1 vertical side slopes.
Additionally, a leachate collection system was to be installed in the unused portion
of Cell 3 and in Cells4, 6 and 7. The leachates collection system for each cell is
shown on Figure 2. A bentonite-polymer soil liner was to be installed on the
bottoms of Celis 4, 6 and 7, the sides of Cells 6 and 7, and as part of the final cover
forCells 1 “hrough 7.

The individual cells within a trench were shown as 10 feet thick with a 6 inch daily
and intermediate cover placed over the wastes. The method for compacting the
wastes was not indicated in the copy of the permit application we were provided,
although it may be incduded in the original or the permit application as several
pages were missing in the copy we received.

The leachates collection systemns were shown as a trench in each cell excavated
below the base of the trench. Each of the trenches was shown lined with a §inch
thick bentonite-polymer soil liner. After the liner is installed, a 6 inch perforated
PVC pipe is shown enclosed in a gravel backfill. The gravel backfill is enclosed in
filter cloth with the remainder of the trench backfilled with sand: The leachate
collection systems are shown sioped to drain to one of two lift stations from which
the leachates would be pumped to a leachate treatment pond. Once the leachate
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was pumped to the leachate treatment pond, it would be allowed to evaporate or
hauled to a sanitary treatment plant for treatment.

After placing the leachate collection system, a liner was to be placed on the bottom
of the trench for Cells 4, 6 and 7, and along the sides of the trench for Cells 6 and 7.
The liner was indicated to consist of 6 inches of soil mixed with a sufficient quantity
of i bentonite polymer to obtain a permeability of 1x 10-7 cm/sec. After the
bentonite-polymer and soil are mixed, the mixture is to be compacted.

Storm water runoff was to be collected using two methods. One method was to
convey runoff from the tops of cells to a detention pond using a combination of
small berms and shailow ditches or swales. Another method to be used was to
construct temporary berms in the bottoms of the cells in advance of the placement
of wastes. These berms are to prevent uncontaminated storm water from coming
into contact with the wastes or leachates.

A final cover was indicated to be placed over each completed ceil and as each of the
new cells is completed. The final cover was stated to consist of three 6 inch thick
lifts, in addition to the 6 inch daily cover and 6 inch intermediate cover. The first
6 inches of the final cover was stated as a 6 inch ioose lift of soil mixed with a
sufficient quantity of a bentonite-polymer to obtain a coefficient of permeability of
1x 10-7 cm/sec. The mixed material was then to be compacted. After placing the
initial 6 inch lift, a 6 inch thick layer of compacted earth topped by a 6 inch layer of
loose earth was to be placed.

A detail of a gas monitoring well was shown in the March 1985 permit application.
Although a portion of the narrative regarding the gas monitoring well was missing
from the file, it appears gas monitoring wells are to be installed if a significant
quantity of gas is detected.

2.4 OPERATION AND MAINTENANCE PRACTICES
The landfill has been operating 6 days per week, 8 hours per day. The hours of

operation and whether the landfill was operated on holidays were not indicated in
the March 1985 permit application.
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According to the March 1985 permit application, the equipment onsite is a
Caterpillar 955 tract loader which is used for spreading compacting, and covering
wastes. The Caterpillar 955 tract loader is also used for excavation of new cells.
Additional equipment provided on an as-needed basis includes a rototiller
attachment, a loader/backhoe, a road grader, dump trucks, and a farm tractor and
attachment for seeding and mowing grass. It was stated in the March 1985 permit
application that the following equipment needed to be purchased: atank truck, a
fertilizer spreader attachment, and a steel drum compactor. it was inferred from
this permit application that the following personnel were on site: an operator for
the Caterpillar 955 loader, a gate keeper, a supervisor part-time, and other
personnel on an as-needed basis.

The facility utilizes the sequential trench methods for disposal of the wastes and
currently has seven cells permitted. Five of the seven cells have been excavated and
the excavated material used as daily and intermediate cover in the cell in which
wastes were being placed. The March 1985 permit application estimated there
would be excess material after the material excavated from Cells 6 and 7 was used
as daily and intermediate cover for the remainder of Cell 3 and for new Cells 4,6,
and7. The excavated material was also to be used as final cover for Cells 1
through 7.

The individual cells in a trench were shown to be constructed by spreading and
compacting refuse in 10 foot lifts. The wastes are to be covered with a 6 inch layer
of soil at the end of the day. The succeeding individual cells are to be placed as
shown on Figure 3. An intermediate soil cover of an additional 6 inches is to be
placed over the 6 inch daily cover after an individual cell is completed. A final cover
of 18 inches is to be installed using the material excavated from Cells 6 and 7.

A leachate collection system is to be in the remainder of Cell No.3 and for new
Cells 4, 6 and 7, The leachate collection system is to drain to a lift station where it is
to be pumped to a leachate treatment pond. From the leachate collection pond,
the leachate is to be trucked to a sanitary treatment plant or allowed to evaporate.

A liner is to be placed in the bottom of Celis 4, 6 and 7, and on the sides of Celis 6

and7. The liner is to be a bentonite-polymer soil mixture with sufficient
bentonite-polymer to obtain a permeability of 1 x 10-7 cm/sec.
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Dust was indicated in the March 1985 permit application to be controiled by either
wetting the access road or applying an approved sesicant such as calcium chloride.
Litter was indicated to be controiled by the use of portable fences and covering the
site daily. The permit application indicated the County Agricuiture Extension would
be consulted for the proper control methods if insects become a problem. Other
controls for disease and vector control were not indicated in the case file, although
they may be in the original permit application as a page was missing in this section
of the operation pian.

Open buming is not permitted at the landfill site. Accidental fires would be
extinguished by smothering the fire with either soil or water from monitoring
well MW-3. If assistance is required to extinguish a fire, the Fire Department would
be called. A specific condition of the latest permit is suitable backup equipment be
available for use within 24 hours in case the existing machinery should fail.

Another specific condition of the latest permit is the operator obtaining, prior to
accepting industrial wastes, and keeping records on the nature, volume ‘and
chemical characteristics of the industrial waste. Included in the record is to be a
statement that waste is or has been rendered innocuous or nonhazardous. Records
are aiso to be retained of all monitoring information, copies of all reports required
by the permit, and records of all data used to complete the application for the
permit.

A closure plan for the FL Landfill is to be submitted at least 1year prior to the
projected date of 1992 when the propased future cells would be filled.
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3.0 ENVIRONMENTAL IMPACT

3.1 MONITORING

A groundwater monitoring program for this site was submitted in May 1984 and
was approved on September 2, 1984. The groundwater monitoring plan consisted
of five wells at the iocations shown on Figure 1.

Monitoring well MW-1 was developed in the surficial aquifer upgradient of the
landfill to provide background water quality. Monitoring wells MW-2, MW-4,
and MW-5 were developed in the surficial aquifer downgradient of the landfill.

Monitoring wells MW-2 and MW-4 are intermediate wells and monitoring
well MW-5 is a compliance well. Monitoring well MW-3 was developed in the
Floridian aquifer and is a compliance well.

A specific condition of the latest operating permit (S020-100774) was the
monitoring weils were to be sampled and tested on a quarterly basis.

Additionally, the samples were to be analyzed for the following parameters: water
level (field), pH (field), conductivity (field), TDS, TOC, TNK, chiorides, iron, nitrates,
suifates, and manganese.

The 1985 permit application included a detail showing a gas monitoring well. It was
not indicated in the copy of this permit application we received if gas monitoring

wells were to be installed or if the gas monitoring wells were contingent upon gas
being encountered.

3.2 DAMAGE ASSESSMENT

No environmental damage was reported to have been attributed to this landfill.
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3.3 CORRECTIVE ACTION

While specific corrective actions were not indicated in the file, the
bentonite-polymer soil mixture liner, the leachate collection system, and the
leachate collection pond to be constructed could be considered as corrective
actions. The bentonite-polymer soil mixture liner would reduce the generation and
migration of leachate from the new cells. The bentonite-polymer soil mixture as a
final cover would reduce the generation of leachate from both new and existing
cells. The leachate collection system and treatment pond would collect leachate
generated by the landfill and transport it so that it could be treated. The
bentonite-polymer soil liner, bentonite-polymer soil mixture final cover, and the
leachate collection system and treatment pond should reduce leachate generation
and migration.
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TABLE ill

RATE OF CHARGES
FL LANDFILL
Type of Vehicle Charge
Pick-Up Trucks 1.50
1-Ton Trucks 3.00
1.5-Ton Trucks 4.00
2-Ton Trucks 5.00
Small Dump Trucks 5.00
4-Wheel Trailer 6.00
Swacar-Type Trailer 6.00
Tractor-Trailer 8.00 -
10.00
16-24 CY Garbage Compactors 10.00
25-32 CY Garbage Compactors 14.00
Large Dump Trucks 10.00
Large Dump Trailer 20.00
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4.0 COSTDATA

Cost data included in the 1985 permit application included the charges for different
types of vehicles and are presented in Table lil. The time period for these charges is
not known.
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SUMMARY FACT SHEET

Key elements of this case study include the following:

A permit to construct and operate the 58 acre landfill was issued in 1976.

The site receives approximately 1.5 x 106 yd3/year of municipal solid wastes
from commercial waste haulers.

The topography at the site includes both a flood plain and adjacent
uplands.

Various materials underlie the site including clay, mudstone, sandstone,
and volcanic rocks. Active disposal areas are generally underlain by
low-permeability clays and mudstone. No engineered liners are required.

The facility is operated using both the trench- and area-fill methods of
disposal. The bottom of trench excavations must be at least 3 feet above
the seasonal high groundwater table.

The depth of groundwater at the site is generally shailow, ranging from
5to 12 feet.

Landfill operation includes collection of leachate with treatment by spray
irngation at the site during the summer months.

The original leachate storage lagoon had a capacity of 6.9 x 106 galions,
which was inadequate for storage during the winter months. An
additional 25.7 x 106 gallon lagoon was constructed in 1983.

Groundwater monitoring appears to indicate elevated levels of some
contaminants when compared to the background well. No surface water
contamination has been detected.



1.0 ESTABUSHMENT IDENTIFICATION

The SM Landfill was constructed to serve as a central landfill as part of the county’s
regional solid waste management program. A permit application for the site was
issued in December 1976.

The site had been used as an automobile raceway. The site topography is ranging
from flat to moderately sloped. Land use around the site is apparently agricultural

with a low population density.

The site is underiain by several different materials including clay, mudstone, and
basait. Most of the site where disposal occurs is underlain by low-permeability
material. During wet winter months, water may be ponded on the ground surface.
Depth to groundwater varies seasonally.

Wastes received by the site are municipal wastes hauled by commercial haulers. The
public is not allowed to use the site. Municipal sewage siudge is apparently also
disposed of at the site.

Wastes are disposed of using the trench- area-fill methods of disposal. An
important design feature of the site is a leachate collection and treatment system.
Leachate is collected in a lagoon at the site and treated by land application. The
leachate lagoon was recently expended to increase its storage capacity. Thessite has
reportedly has some operational problems related to odor control.
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2.0 DETAILED ESTABLISHMENT DESCRIPTION

2.1 GENERAL

The SM Landfill was established in 1975-1976. The S8 acre landfill is owned and
operated by the county and accepts waste only from commercial haulers. The
facility is located on a 580-acre parcel of land. An inspection conducted in 1983
indicated that approximately 2 to 3 acres of fill had received final cover.

The site topography ranges from flat to moderately sloped. The southwestern
portion of the site is generally flat, being located in the flood plain. The
topography then rises to the northeast. A topographic map of the site is shown in
Figure 1. There is approximately 500 feet of relief at the site with elevations
ranging from 500 to 1,000 feet. The land use and population distribution around
the site were not described in the file information.

The site is underlain by four major materials: clay, mudstone, sandstone, and
volcanic rock. The clay underlies the lower, southwestern portion of the site and is
generally found below an eievation of 520 feet. This soil is derived from the
weathering of the mudstone of the Eugene Formation and is generally described as
moist, gray-black, very stiff, slightly sandy clay. The thickness of this soil is typically
greater than 8 feet. Mudstone is generally found in the central portion of the site
at elevations between 530 and 700 feet. The rock is fresh to moderately weathered
and is generally described as moist gray, brown, or gray-brown mottied, widely
jointed mudstone with rust staining on jointing and bedding planes. Sandstones at
the site are sedimentary sandstones and conglomeratic sandstones of the Eugene
Formation. These materials are interbedded with the mudstones and occur in the
northwest part of the site in a bed at an elevation of 550 to 600 feet. Where
exposed , the sandstone is deeply weathered to a friable reddish-buff color. The
rock is generatly described as arkosic, tuffaceous, volcanic-derived from weathered
volcanic rocks. Volcanic rock at the site consists of basalt and andesite flows and
dike intrusives with littie soil cover. These rocks are generally confined to the upper
east and northeast portions of the site.
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The above materials were generally considered to be suitabie for development of a
sanitary landfill. While permeability tests were not performed, the clays were
described as being nearly impermeable at or near optimum moisture content.

Groundwater at the site was not well characterized or described in the site
investigation report. It was mentioned that during winter months, the
groundwater may actually rise to the ground surface. 1t was not certain, however, it
this condition was caused by nsing groundwater or by surface water ponding due to
poor sail drainage. Depths to groundwater in monitoring wells ranged from 6.0 to
11.8 feet as measured in April 1985. Uses of groundwater near the site were not

described.

Surface water drainage at the site is generally to the south.
2.2  WASTECHARACTERISTICS

The facility file contained very little information on the types and amounts of
wastes received. The only information given was that the site receives wastes only
from commercial haulers and that the public is not allowed to use the site. The
SM Landfill received a total of 1,444,626yd3 of solid wastes in 1983 and
1,512,006 yd3in 1984.

Although hazardous waste disposal is not allowed at the site, the facility file
indicates that hazardous wastes have been stored at the site. Correspondence
dated April 1985, indicates that an accumulation of PCB capacitors and transformers
were in temparary storage at the site. The final disposition of those materials was

not specified.

information in the facility file also describes the disposal of sewage sludge at the
site by land appiication. It is not clear from the information presented whether the
site is routinely used for disposal of sewage sludge or if sludge is applied only to aid
in revegetation of final cover. The site reportedly received a total of
128,200 gallons of siudge in 1983 and 240,855 gallons in 1984.
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2.3  DESIGNCHARACTERISTICS

From the information presented in the facility file, it does not appear that synthetic
or engineered liners are required at the site. The only reference to liners is
contained in the general conditions of the permit. These conditions require that the
deepest landfill excavation be a minimum of 3 feet above the seasonal high
groundwater table. An inspection conducted in April 1983, indicated that wastes
were being placed in celis directly on top of the existing ground surface.

Surface runon and runoff are controlled through the use of diversion ditches and
berms. Temporary berms are used to route all potentially contaminated runoff
from active disposal areas to the leachate storage lagoon. Runon from
uncontaminated areas is diverted around active disposal areas. No other details of
the surface runoff control system were provided.

Leachate collection is an important aspect of the facility design. The facility permit
requires that all {eachate and contaminated rain and surface water must be stored
through the period from November 1 through May1 of each year without
discharge. From May 1 through November 1, stored leachate is disposed of by
irrigating on adjacent land.

The leachate collection system for the site consists of an interceptor trench located
downgradient (south) of the disposal area. Leachate flows by gravity through this
trench to a wet well/pump station where it is pumped to the storage lagoon.
Specific design details of the system were not availabie in the facility file. The
storage lagoon originally constructed at the site consisted of a 2.4 acre lagoon
having a volume of 6,930,000 gallons. This lagoon did not prove large enough to
store |leachate during the winter months. Therefore, in 1983 the construction of an
additional 25,667,000 galion, “L” shaped lagoon around the existing facility began.
The combined capacity is great enough that irrigation is required only during the
summer months. Both lagoons are constructed above grade with dikes made of
compacted clay sail. The lagoon bottoms are lined with 1 foot of compacted clay
soil.

A site inspection report prepared in 1983 indicated that methane control systems
are present at the site. No details were provided on these systems.



2.4  OPERATION AND MANAGEMENT PRACTICES

No data were available in the facility file on the number of employees present,
hours worked, or equipment used on site. The site is operated using a combination
of the area-fill and trench-fill methods of disposal. Clay topsoil is excavated from
the southwestern part of the site for use as daily and final cover. The facility permit
requires daily cover consisting of at least 6 inches of compacted soil and final cover
consisting of at least 2 feet of compacted soil. Or ginally, wood chips were used as
daily cover. This practice was stopped because of odor problems. Revegetation of
the final cover is apparently enhanced by the appiication of sewage sludge.

Some operational problems have been encountered in the past with operation of
the leachate collection/treatment system. These problems were apparently related
to the size of the collection/treatment system. As described above, the lagoon was
recently expanded to contain increased leachate flow. The leachate flow measured
in 1983 was 8,250,000 gallons. Estimated flows for 1984 and 1989 were 8,500,000
and 12,500,000 gallons, respectively. The irrigation system was also expanded to
correct leachate runoff problems encountered in the past.
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3.0 ENVIRONMENTAL IMPACT

31 MONITORING

Groundwater monitoring is a requirement of the facility operating permit. The
permit requires that groundwater monitoring wells be instailed in accordance with
specified recommendations. Biannual monitoring must be conducted for pH,
alkalinity, conductivity, chemical oxygen demand (COD), ammonia nitrogen,
chioride, and nitrate nitrogen. in 1983, six wells were constructed at the site at the
locations shown in Figure 2. Typical well completion details are shown in Figure 3.
The logs of these wells were not available. The completed well depths and depths
to groundwater in April 1985, are shown in Table 1. Monitoring data are available
for April 1984; October 1984; and April 1985. Analytes include the required
parameters plus temperature, suifate, color, iron, caicium, magnesium, hardness,
and total organic carbon (TOC). The most recently available resulits (April 1985,
sampling) are shown in Table 2.

Surface water and leachate sampling are also required at the site. Three surface
water sampling stations and one leachate sampling station are maintained, as
shown in Figure 2. Since 1984, these stations have been sampled at the same time
and for the same analytes as the monitoring wells. Prior to 1984, the leachate
lagoon and Camas Swale Creek were occasionaily sampled. The most recently
available results (April 1985, sampling) are shown in Table 3.

3.2 DAMAGE ASSESSMENT

No documentation of environmental damage was presented in the site file
information. The groundwater monitoring data presented in Table 2 indicate
several parameters in downgradient welis elevated above levels in the background
well (GW-1). The most notable of these are the organic parameters, COD and TOC,
which are high in well GW-6. The impact of landfill operations on these levels is not
specifically known because there are no comparative background data collected
before disposal began. The environmental impact of elevated levels is not known
because the use of shallow groundwater in the area is not described. Because of the
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Figure 3. Location of Monitoring Stations,
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low permeability of the shallow aquifer, use of shallow groundwater is likely to be
minimal.

The surface water monitoring data shown in Table 3 shows essentially no difference
between sampies taken from the Creek upstream and downstream of the site.
These results are suggestive of minimal impact of landfill operations on surface
water quality.

33 CORRECTIVEACTIONS

No corrective action at the site have been required other than the expansion and
improvement of the leachate coilection and treatment system.
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TABLE 1
SUMMARY OF MONITORING WELL DEPTHS

AT SM SANITARY LANDFILL
: Depth To

Well No. Location Welll:g!etpth, Water, Feet

April, 1985
GW-1 | North of Access Road (Background) 31.2 1.2
GW-2 |Southwest of Lagoon 16.5 6.8
GW-3 |Immediately East of Lagoon 13.8 49
GW-4 |East of Lagoon; South of Fill 14.0 6.1
GW-5 | South of Fill 15.9 5.9
GW-6 |South of Fill; Near GW-5 33.8 9.6
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TABLE 2

SUMMARY OF GROUNDWATER MONITORING RESULTS

FROM SM SANITARY LANDFILL
APRIL, 1985
Meonitoring Well
Parameter
Tempera:ure, °C
Conductivity, umhos/cm 479 3.818 5.972 2,470 9ss 2,638
pH 7.5 6.3 6.8 6.9 7.5 73
NH3-N, mg/l as N 0.03 <0.02 0.03 0.03 0.02 0.12
NQ3 + NO3-N, mg/tas N 1.7 0.09 1.1 0.02 0.09 0.03
Alkalinity, mgA as CaCO; 237 66 129 178 165 218
Chlonde, mg/l 13 1,100 2,000 630 190 720
Sulfate, mg/ 2.8 330 270 59 8.2 23
Coior, Pt-Co Units <S <$ <$ <S 18 <$
Iron, mg/i <0.05 0.05 0.08 <0.05 0.07 <0.05
Caicium, mg/! 36 350 560 150 29 120
Magnesium, mg/l 94 140 110 54 10 142
Hardness, mg/l 130 500 1,900 600 110 420
COD, mg/i <S 3 15 60 9 775
TOC, mg/! <1 9 5 20 9 300
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TABLE 3

SUMMARY OF SURFACE WATER AND LEACHATE MONITORING RESULTS

FROM SM SANITARY LANDFILL
APRIL, 1985
Monitoring Well
Parameter
SW-1 SW-2 SW-3 L-1
Temperature, °C 14.5 v 17.0 16.5
Conductivity, umhos/cm 133 v 153 3,068
pH 7.2 * 7.3 8.7
NH3-N, mg/l as N 0.49 * 0.72 a4
NOC3 + NO2-N, mg/t as N 0.59 . 1.4 0.04
Alkalinity, mg/l as CaCOj 45 * 51 as4
Chloride, mg/l 1" * 14 480 .
Sulfate, mg/l 1.9 . 2.2 64 -
Color, Pt-Co Units 60 * 50 400
iron, mg/l 0.14 * 0.12 0.20
Calcium, mg/l 1 * 11 62
Magnesium, mg/i 3.6 * 4.1 63
Hardness, mg/l 42 * 44 410
COD, mg/l 8 o <5 245
TOC, mg/| 3 * 4 108
* NotSampled
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4.0 COSTDATA

No cost data were available for this site.
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SUMMARY FACT SHEET

Key elements of this case study include the following:

Construction of the PC site was approved in December, 1982.

The facility is designed as a containment/collection landfill with a clay liner
and leachate collection system.

The land fill occupies 18.6 acres and will be developed in 4 phases with an
estimated life of 15 years and a capacity of approximately 1,200,000 yd3 of

refuse.

The site receives approximately 80,000 yd3/yr of residential/commercial
solid waste generated in PC.

The surrounding land use varies from rural agricultural to rural residential
to residential.

The topography is rolling with depressions, typical of glacial end-moraine.

The site is underlain by thick deposits of glacially-derived, unconsolidéted
mater:al consisting primarily of sandy till. These deposits generally exhibit
relatively high permeabilities.

Because of the permeable an-site soils, clay for constructing liners must be
imported from off-site.

The depth to groundwater at the site varies from 40 to 160 feet depending
on topography.

Routine monitoring is done on a quarterly basis. No environmental
damage has been documented.

iv



1.0 ESTABLISHMENT IDENTIFICATION

The PC Landfill is-a relatively new facility. A permit for operation of the site was
issued in December 1982.

The site is characterized topographically by rolling hills with numerous kettle
depressions. Surrounding land use varies from rural agricuitural to rural residential
residential. Future land use for the area was not specified in the facility file.

The site is located on deep deposits of glacially-derived, unconsolidated sediments
consisting predominantly of sandy, glacial till. The depth to groundwater ranges
from 40 to 160 feet, depending upon site topography. No navigabie surface waters
are located on the property; however, some of the surface water runoff collects
locally in kettle holes or infiltrates directly into the subsurface. The site prir!;larily
receives municipal/commercial solid waste. Approximately 80,000 yd3 of waste are
disposed of at the site yearly. The facility occupies 18.6 acres and has an estimated
life of 15 years.

The landfill is designed as a clay lined containment/collection site. The site design

includes a 5-foot thick clay liner a and a leachate collection system. The site will be
developed in 4 phases using the area fill method of disposal.
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2.0 DETAILED ESTABLISHMENT DESCRIPTION

2.1 GENERAL

The PC Landfill is located on 80 acres of land. The facility operating plan was
approved in April, 1982, and construction approved and a permit issued in
December, 1982.

The site is characterized topographically by rolling hills with numerous kettle
depressions (Figure 1). The general siope of the land is to the east-southeast.
Ground elevations at the disposal site range from 1,244 feet in the northwest corner
to 1,168 feet in the northeast.

Land use surrounding the site varies fram rural agricuiture to rurai residentiai to
residential. The population immediately surrounding the site was not specified in
the facility file.

The unconsolidated deposits at the site consist mainly of sandy glacial till. The site is
mantled in most places by a thin veneer of topsoil ranging from 0 to 1 foot in
thickness. The texture of the topsoil is a silty sand. The sandy till deposits are
directly under the topsoil and have been divided into three groups based on
grain-size analyses. A brown fine sand, little to some silt and clay, little gravel is the
upper sand unit over the majority of the site. The fine sand unit ranges in thickness
from 0 to over 100 feet. The soil gradations range fram 5-1S percent gravel,
3-8 percent coarse sand, 20-27 percent medium sand, 41-59 percent find sand, and
8-15 percent silt and clay. Generally underlying the fine sand is a brown, fine to
medium sand, some gravel, little silt and clay. The unit varies in thickness from 0 to
over 140 feet. The gradations range from 15-26 percent gravel, 5-12 percent coarse
sand, 19-41 percent medium sand, 28-51 percent fine sand, and 6-10 percentsilt and
clay. This unitis somewhat coarser than the upper fine sand. Underiying the fine to
medium sand is a brown fine to coarse sand, little silt and clay, trace to some gravel.
The gradations for this unit range from 2 to 40 percent gravel, 13-33 percent coarse
and, 22-31 percent medium sand, 11-29 percent fine and 6-8 percent siit and clay.
Approximations of the permeability (based on grain<ize analyses) indicate the
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permeability to be in the range of 7x10-3 cm/sec to 4x10-2 cm/sec. The percent of silt
and clay in the sandy soils appears to be the controlling factor on the permeability
of the soils.

Bedrock was not encountered in any of the soil borings at the site (which ranged up
to 110 feet in depth). The glacial drift deposits of northern PC are underlain by
Precambrian aged igneous and metamorphic rocks. The rocks are generally
impermeable, consisting largely of granite. Gneiss, schist, shale, greenstone, and
quartzite do occur, however, in outcrops in the northern parts of the County. The
surface of the Precambrian basement is generally flat, slopping to the south at
approximately 10 feet per mile.

The depth to groundwater at the site ranges between 40 and 160 feet. The glacial
drift is the major water bearing aquifer in the site vicinity. Areas of clean sand and
gravel outwash can yieid up to 2,000 gpm, whereas the most productive wells in the
glacial till yieid less than 1,000 gpm and typically less than 500 gpm.

Regional data indicate the presence of a regional groundwater divide to the west of
the site as shown in Figure 2. The divide is rather broad in the vicinity of the site.
Flow directions are generally to the south-southeast through the site area.

Recharge to the aquifer is predominantly from infiltration of precipitation. Due to
the high permeability sands, large volumes of precipitation infiltrate into the
subsurface soils. Many of the kettie depressions in the morainal areas collect locai
surface wter runoff and act as local infiltration basins replenishing groundwater
supplies.

Groundwater discharges generally occurs along lakes, rivers, and wetlands. The
closest discharge areas to the site are wetland areas to the southeast. A major
discharge area for groundwater flowing beneath the site appears to be the
Tomorrow River, located several miles to the east.

The ciosest well to the landfill site is approximately 1,400 feet to the north
(upgradient). The closest downgradient well is approximately 1,800 feet to the
southeast. Although high capacity irrigation wells are common in the area, there
are none in the immediate vacinity of the site due to the irregular topography (i.e.,
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the topography does not allow use of large center pivot irrigation systems).
Available information indicates the nearest high capacity well is 3/4 of a mile
southwest of the site. The next nearest high capacity well is 2 miles northwest of
the site. Neither will is expected to affect groundwater flow at the site or to be
affected by the site.

The only on-site surface waters are the areas of ponded waters within the kettle
depressions. Several small wetlands occur to the east of the site area.

2.2  WASTECHARACTERISTICS

The PC Landfill is permitted to receive municipal/commercial solid wastes. These
wastes include, but are not limited to, garbage, refuse, wood matter, and
demolition waste. The quantity of waste received at the site is approximately
80,000 yd3/yr. The site has an approximate 15-year life, with a total refuse capacity
of approximately 1,200,000 yd3. The quantity of wastes presently in place was not
specified.

The site receives no liquid wastes or hazardous wastes.
2.3 DESIGN CHARACTERISTICS

Because of the thick depaosits of highly permeable sands, a 5-foot clay liner with a
leachate collection system was required. Clay used for constructing the liner is
obtained from an off-site source. The clay soil is required to have atleast 50 percent
material finer than a No. 200 sieve, at least 25 percent clay content, a liquid limit of
30 percent or greater, a plasticity index of 15 percent or greater, and a permeability
of less than 10-7 cm/sec. The liner is sioped a 2.5 percent toward leachate collection
pipes. For protection and to improve leachate drainage, the liner is covered with a
1-ft thick drainage blanket consisting of granular material having a permeability
greater than 10-3 cm/sec.

The leachate collection system consists of a netwark of 6-in. diameter perforated
PVC pipes which drain to a centrai leachate collection point. Collection pipes are
installed in trenches backfilled with coarse gravel. The layout of the leachate
collection system is shown in Figure3. The average leachate flow distance is
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150 feet. Construction of the leachate collection system is to occur in phases
corresponding to the operation of the landfill. Collected leachate is hauled to the
Sewage Treatment Plant for treatment and disposal.

Runon and runoff at the site are controlled by a perimeter drainage flume which
discharges to infiltration basins. Rainfall which falls in the active area of the site is
captured by the leachate collection system.

The feasibility study report for the site describes the installation of a passive gas
venting system. This system is to be installed in gravel trenches which will be
constructed in the upper reaches of the landfill prior to closure. No details of the
gas venting system were available.

The site design also includes the construction of a collection lysimeter beneath the
Phase | liner. The lysimeter consists of a perforated PVC pipe installed in a trench
lined with a synthetic membrane. The collection pipe drains to a manhole where
leachate is collected. The purpose of the collection lysimeter is to measure: the
volume of leachate which passes through the clay liner.

2.4 OPERATION AND MANAGEMENT PRACTICES

The number of employees at the site and the equipment used at the site were not
specified in the facility file. The facility will be developed in 4 phases using the area
fill method of disposal. The layout of the phases is shown in Figure4. Phases!
through Il will have refuse capacities of 282,506; 370500; and 291,862 yd3,
respectively. These phases will have an average fill thickness of approximately
34 feet and a maximum thickness of approximately 60 feet. The base of the fill will
range from approximately 30 feet below existing grade to approximately 30 feet
above existing grade, depending on topography. Phase IV will cover the entire site
area and will be emplaced above the first three phases. Phase IV will have a refuse
capacity of 287,546 yd3 and an average thickness of approximately 10 feet.

Refuse will be compacted daily and covered with 6 inches of daily cover. Because of
the phased operation, Phase | through Ill will be covered with an intermediate cover
consisting of 2 feet of compacted clay and 6 inches of topsoil. This intermediate
cover will then be removed progressively as Phase |V is constructed. Phase IV will be
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covered with a final cover consisting of 2 feet of compacted clay soil and § inches of
topsoil. The final site grade is shown in Figure 5.
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3.0 ENVIRONMENTAL IMPACT

3.1 MONITORMG

The facility permit operating conditions require groundwater monitoring during
the active life of the site and for 20 years after closure. These conditions specify
monitoring of 19 wells during Phase |, 23 wells during Phase Il, and 25 wells during
Phase lll and Phase IV. Available well locations and the local groundwater flow
direction are shown in Figure6. Typical well construction detaiis are shown in

Figure 7.
3.2 DAMAGE ASSESSMENT

No environmental damage at the site has been documented. The resuitsin Table 1
are not indicative of leachate contamination of groundwater.

3.3 CORRECTIVEACTIONS

No corrective actions have been required or taken at the site.
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Table 1. Groundwater Monitoring Data for PC Sanitary
Landfill, September, 1985

Well a- cop pK Alk. Cond. Hard. Fe

N-1 4 4.1 7.25 220 495 246 <.02
W-1P 1 4.8 7.48 182 400 189 .10
W2 BAITLER STUCK IN NWNELL

W-3 1 8.2 7.2 136 295 137 <.02
W-3p <l 1.4 7.4 236 460 242 <.02
W-7 <1 1.4 7.49 168 342 170 <.02
W-7pP | 2.0 7.45 210 440 229 <.02
W-9 3 3.4 7.40 323 465 239 <.02
W-9P 4 6.8 7.38 224 475 239 <.02
¥-10 8 5.4 7.22 220 500 246 <.02

W-10P BAILER STUCK INWELL

W-11 4 11.6 7.28 242 498 248 .25
W-12 6 5.4 7.50 184 390 191 <.02
N-17 2 2.7 7.4 214 420 216 <.02
w-18 1 2.0 7.88 146 300 152 <.02
W-20 «l 4.8 7.62 166 348 166 <.02
%-20P 2 5.4 7.50 202 432 210 <.02
W-21 <1 4.1 7.52 178 360 187 <.02
W-21P <1 1.4 7.50 204 435 212 <.02
W-22 <1 2.7 17.72 172 342 176 <.02
W-22P <1 2.3 17.70 176 360 181 <.02
W-23 1 2.0 7.45 290 550 286 <.02
W-23P «1 1.4 7.78 162 335 168 .04
L-1 0.29 12.9 7.30 256 699 326 <.02
Leachate

Tank 359 9,333 6.93 2,000 5,810 2,260 53.5
Inf{ltration

Basin No. 1 2 98.6 7.19 18 48 24 .24
Infiltration

Basin No. 2 5 35.8 7.66 26 93 36 .02
Infiltration

Basin No. 3 16 33.3 7.70 102 252 102 .04

Note: A1l results in mg/1 except pH (standard units) and conductivity
(umho/cm}.
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4.0 COSTDATA

The facility file contains a detailed cost estimate prepared as part of the feasibility
study study report. Major cost elements are reported below on a present worth
bases (1981 dollars).

Pre-development Costs $ 252,500
Site Preparation Costs 1,041,718
Site Operation and Maintenance Costs 4,847,200
Site Abandonment Costs 107,720
Long-Term Maintenance Costs 475,310

Total Costs $6,724,445

This total cost amounts to $10.91 per ton of waste based on an estiamted site
capacity of 616,200 tons.
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APPENDIX C

NUS TRIP REPORT



RCRA WORK ASSIGENT NO. 4
FEBRUARY 2 THROUGH 6, 1987

PROJECT NO. Y950
T0: HAIA ROFFMAN
FRON: DENICE TAYLOR
APPROVAL: N.S. ULINTZ
COPIES: TERRY ROJAHN
ROB MARKMELL
GREG ZIMMERMAN

Introduction

During the week of February 1, 1987, NUS personnel conducted field sampling of _
six municipal waste landfills to provide baseline data for Phase [ of RCRA:
Work Assignment 4. The objective of the project is to evaluate potentials
?eal:ihnand environmental effects of leachates generated by municipall
and s.

Scops of lork

The scope of work for Phase I involved collecting three leachate samples at
six municipal landfills, and incinerator ash samples from two sites where such
ash is co-disposed with solid waste. Site selection was based on the
existence of a leachate collection system, the accessibility and location of
the site, and the presence of a working incinerator for the ash sites. A
brief description of each site, containing information gathered through
telephone conversations and field observations and sample location maps {s
included as Attachment A. A photograph index documenting field operations and
site conditions {s included as Attachment 8.

Two duplicate samples and one field blank were collected as QA/QC measures.
The duplicates were collected at the same time and handled in the same manner
as other leachate samples; the field blank consisted of HPLC grade water which
was preserved and analyzed as a leachate sample.

Changes in the Scope of Work

Prior to beginning field work the following changes were made in the scope of
work:

1. The leachats samples collected from each site would be replicates. If
distinct leachates were generated at a given site, they were composited
in proportion to the volumes generated.



RCRA
PROJECT NO. Y950
PAGE TWO

2. If it was raining or had rained prior to sample collection, a sample
would be taken of the rainwater from a clean puddle or depression and
analyzed to determine the characteristics of water infiltrating the
waste.

3. Traditional water chemistry parameters were added to the analyses.
Because of the difficulty involved in shipping preservatives, the
aliquots marked for water chemistry were preserved by the NUS lab. See
Attachment C for a complete list of analytical requirements and
laboratory information.

4. In addition to pH, specific conductivity and temperature, redox potential
was included as a field measurement.

Field Operations

Sample data including times, dates, locations, and field measurements are
listed in Attachment D. The following is a summary of field operations during
the week of February 1, 1987.

Jeam 1 (Denice Taylor, Te Rojahn

February 2, 1987: Collected, preserved, packaged, and shipped samples PC-LE-
001, PC-LE-00Z, PC-LE-003, and PC-LE-003A.

February 3, 1987: Collected, preserved and packaged samples SM-LE-001, SM-LE-
002, SM-LE-003, and SM-LE-004.

February 4, 1987: Shipped SM facility samples.

February 5, 1987: Collected, preserved, packaged, and shipped samples VD-LE-
001, 76-[!-552. ¥D-LE-003, and VD-LE-000.

DST:11d
Attachments



TEAN 2 (R0 WARKIELL, GREG 7INEROWAN)

February 2, 1987

The sampling team arrived at the NY Landfill at 11:20 and met the Landfill
Supervisor. The Resource Recovery facility supervisor also arrived to dfscuss
the sampling plan and to answer any questions.

The ash sample was collected from a fresh pile, prior to it being disposed in
a cell, The sampling team was informed as they sampled the ash that it was
probably from a startup burn and the material had not been exposed to the
actual operating temperatures of between 1600°F and 2100°F.

A11 3 leachate samples were collected from the leachate flow as it entered a
collection sump. The samples were collected using an amber glass bottle taped
to a pole. The leachate was gray with some turbidity associated with {t. The
samples took approximately 45 minutes to collect. Once the samples were
collected, field measurements of the samples were made and the samples were
then preserved, labelled, and packaged for shipment according to the
procedures outiined in the scope of work.

February 4, 1987

The sampling team arrived at the FL Landf{111 at 08:15 and spoke with the
Facility Supervisor.

The sampling team collected all 3 leachate samples from the lone collection
sump. The leachate is normally pumped from this sump into a tank truck and
hauled to the local Wastewater Treatment Plant. Samples were collected by
lowering a stainless steel beaker on a polypropylene rope into the leachate
that had collected in the collection sump. The leachate was gray with some
turbidity associated with 1t.

Again, the samples took approximately 45 minutes to collect. Once the samples
were collected, field measurements of the samples were made and the samples
were then preserved, labelled, and packaged for shipment according to the
procedures outlined in the scope of work.

February 6, 1987

The sampling team arrived at the NC Landf{11 at 09:00 after meeting with the
Facility Supervisor at his office.

The leachate samples were collected from 2 collection sumps in a 10-acre
closed cell and from 1 collection sump for the 2 and 1/2 acre active area.
The samples were collected by lowering a stainless steel bafler on a
polypropylene rope into the leachate that had collectad at the bottom of each
sump. All four samples (includes a duplicate) were composited 1/3, 1/3, and
1/3 from each sump. The leachate from the closed area was light gray and
almost free of turbidity, while the leachate from the active area ranged from
1ight gray and slightly turbid to black and very turbid.



ATTACHNENT A

SITE SUMMARIES AND
SAMPLE LOCATION MAPS



The PC Landf111

A1l leachate is collected in a 20,000 gallon holding sump accessible via a
manhole. (Figure 1 shows sample locations and site details). When the sump
{s full, the leachate is pumped to & tanker truck and taken to the City Sewage
Treatment Plant. The schedule for disposal depends on the amount of rainfall
and may range from everyday during wet months to every week and a half during
dry months. The sump was being emptied February 2, 1987, the day of sampling;
it had last been emptied a week and a half before. It is not possible to
enter the sump without wearing a breathing apparatus. Samples were collected
by lowering a bailer into the tank.

It appears from site plans that the facility has entered Phase Il of
development. Presently, there are 24 monitoring wells on site which are being
sampled quarterly for conventional parameters. In addition, leachate samples
are collected and analyzed once a year.

A detailed case study of the sfte, dated July 1986, has been prepared and is
on file with EPA,
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The SN Landf111

A1l leachate generated from the facility, as well as surface water diverted
from the f111 area, is collected in one sump prior to discharge to a two stage
lagoon. (Figure 2 shows sample locations and site detailsg. An automatic
pump empties the sump on average of once an hour during the wetest months and
once or twice a day during drier times. (During sampling the sump was emptied
twice). In the summer, leachate from the secondary lagoon 1s sprayed over the
vegetated area of the fill.

About two years ago, a tanker permitted to dispose of glue sludge from the
plywood industry emptied thick black o1l into a manhole draining to the
collection sump. The responsible party was required to remove as much o1l as
possible at the time, and periodically they are called to remove any
additional accumulation. At the time of sample collection, there was at least
a one foot layer of oil in the sump. In order to collect a more
representative sample, the samples were collected from the primary lagoon at
the discharge point. There was an irredescent film on the water's surface
near the pipe. The site contact also mentioned that there are plans for
expanding the capacity of the lagoons.

Six monitoring wells on site are sampled bfannually for conventional
parameters. Surface water and leachate samples are collected at the same time
and are analyzed for the same parameters.

epgetailed case study, dated August 1986 has been prepared and is on file with
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The VD Landf{11

Leachate generated from the fill is collected in a two or three stage lagoon
system. It is unclear {if there are two separate secondary lagoons. Surface
water is diverted around the fill to other drainage ways. When the lagoons
reach capacity, leachate from the primary lagoon s pumped and sprayed over
the fi11. Leachate from the lower lagoon s then pumped to the primary
lagoon. A greenish seep was observed flowing froa approximately half way
downslope to the primary lagoon. The Facility Supervisor later said that the
seep formed after an intermittent spring was covered with fi11 and that it
f101§ %nly during wet periods. (Figure 3 shows sample locatfon and site
details).

There are no monitoring wells at this site.

Apdetailed case study, dated June 1986, has been prepared and is on file with
EPA.
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The NY Landf{11

The landfi11 accepts ash from the Resource Recovery facility, Wastewater
Treatment Plant sludge, and municipal solid waste in excess of the
incinerator's capacity.

The landfill began operation in April of 1985. The Deputy Commissioner of
Energy Recovery Facility, provided the following numbers in regards to the
types of waste disposed in the landf{ill in 1986:

0 28206 tons of ash

o 6886 tons of bypass refuse (materfals in excess of incinerator's
capacity)

o 1119 tons of hardf{11 (metal scrap, building materials, mattresses, etc.
sorted out before incineration)

0 3000 yards of sewage sludge ash (density unknown)
0 5000 yards of sewage sludge (density unknown)
o 80 yards of humane society wastes

He did not have numbers available for 1985, but did indicate that the facility
did not receive the sewage or animal wastes prior to 1986.

The landfi1l has 2 clay 1iners with a leachate collection system above the
first 1iner. A leak detection system i{s located between the 2 liners with no
leaks being reported as of yet. The landfi11 has no groundwater monitoring
system because it is located next to a hazardous waste site. The hazardous
waste site has 1ts own groundwater monitoring system.

The Teachate collection system drains into a collection sump, the leachate s
pumped from there to a holding tank, and flows from the hoiding tank into the
main sewage 1ine. The leachate mixes with the domestic sewage before it enter
the City Wastewater Treatment Plant (9MED).
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The FL Landf{11

Details on the construction and operation of the FL Landf{11 are available in
a case study on file with EPA.

The NC Landfil1

The landfil1l accepts ash from the Resource Recovery facility, calcium nitrite
from a local fertilizer manufacturer, and municipal solfd waste in excess of
the incinerator's capacity. The County Environmental Specialist, estimates
the ratio of ash to solid wastes to be 1 to 3. The ash is used as a daily

cover.

The landfill consists of numerous cells. One ten acre cell has been closed

and the construction of a clay cap for it has been started. The wastes-are

currently being placed in a two acre cell. Each cell 1s lined with 3 feet of -
sand, a high density liner, another 2 feet of sand, and a 20-mi11 PYC liner. A

leachate collection system is placed above the first liner of each cell and a

leak detection system has been placed between the liners. A groundwater

monitoring system is also in place. The leachate, once it has been collected,

1s pumped to 2 1ined lagoon, and then to the treatment system. From the

t:eatment system, the leachate flows to a NPOES permitted surface stream

discharge.

A detailed file on the leachate characteristics from the landfill is available
at the facility.
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ATTACHNENT 8
PHOTOGRAPH INDEX



Photo

R1P1

R1P2

R1P3
R1P4
R1PS

R1P6

ATTACHNENT B

ph Index
PC Landfill
February 2, 1987
Photographer: Terry Rojaha

Description

Photo of leachate being pumped into tanker for shipment to
treatment facility.

View of manhole access for leachate collectiew—sump,
sampling location for PC-LE-001, -002, -003, and -003A. An
active dumping area is pictured in the background. Note
the monitoring well to the left of the manhole.

View of pump house located to the left of the manhole.
Qiew of the manhole and discharge station.

Photo of the discharge station. One vent is located to the
right, inside the dumping area.

Additional view of monitoring well, dumping area, and
another vent to the left of the manhole.



Photo

S1P2

S1P4

S1PS

S1pé

sirs

SiP1l

S1P13

Photograph Index
SH Landfill

February 3, 1987
Photographer: Terry Rojahn

Description

View of rainwater puddle near pump house, sample location
SM-LE-004.

Photo of pump house. Inside there is a manhole access to
the collection sump. The samples could not be collected
from the sump due to the presence of a very thick (>1 foot)
oi1 layer. The steps behind the building lead to the
primary lagoon.

Photo of leachate discharging into the primary lagoon.
Samples SM-LE-001, -002, and -003 were collected at this
location before the discharge.

An additional view of the discharge.

View from the far side of the primary lagoon, looking back
at discharge.

Photo of the spiliway from the primary to the secondary
lagoon.

View across the secondary lagoon from the far side of the
dividing dike. The working face of the landfi1l can be
seen to the right in the background. The white pipe in the
left background 1s part of the aeration treatment system.
This view is to the left of the pump house.



Phato

R2P1

R2P2

R2P3

R2P4
R2PS

R2P7

ph Index
YD Landfill
February 5, 1987

Photogrlphnrs: Terry Rojahn/Denice Taylor

Description

View of location where leachate seep discharges to the
primary lagoon.

Photo of sample location near leachate discharge point,
samples collected were VD-LE-QO1, -002, and -003.

Photo showing sampling location (lower left), flow from the
primary to secondary lagoons, and the pump and pipe for the
aeration treatment.

Additional view of lagoons, pump and pipe.

View of source of leachate seep. The blue green puddle in
the left foreground is the leachate.

Photo of drainage path from leachate seep to primary
lagoon. The distance is approximately S0-60 feet.



Photo

01
02

03

04
05

Photograph Index
NY Landfil

February 2, 1987
Photographer: Rob Martwel!

Description

View of the leachate storage tank.

Photo of the Leachate Collection Sump. The leachate enters
the sump from the direction of the upper left hand corner.

Photo of the pump control box on the Leachate Collection
Sump.

View of the leachate Leak Detection Sump.

View of the leachate Leak Detection Sump with the Leachate
Collection Sump and pump control box in the background.



Photograph Index
FL Landfi11

February 4, 1987
Photographers: Rob Mariom11/6Greg Zismsrman

Photo Description
06 Photo of the Leachate Collection Sump with the pump control

box on right side of sump. The black hose 1s for pumping
the leachate into the truck that hauls the leachate to the
local wastewater treatment plant.

07 Photo of an apparent landfill cell under construction.



Index

NC Landfil1
February 6, 1987
Photographers: Rob Martwell/Greg Zimmerman
Photo Description
09 Photo of the Leachate Collection Sump for the active

portion of the landfill.

10 Photo of the Leachate Collection Sump (one with the 1id
open) that serves the active portion of the landfill. The
pump control box is in the center of the photo. The Leak
Detection Sump is to the left of the pump control box. A
storm runoff sump is in the far left side of the photo.

11 Photo of the incinerator ash before it {s spread as daily
cover.
12 View of the Leachate Treatment Basins. (Filters that are

located to left of the basins are not pictured).

13 View of the Leachate Treatment Filters with the Basins in
the background.

14 View of the Leachate Collection Lagoon with 1 surface
aerator operating. The control building is in the right
background portion of the photo.

15 View of the Leachate Collection Lagoon with 1 of the 2
Leachate Collection Sumps in the insctive portion of the
landfi1l in the background.

16 Anothar view of the Leachate Treatment Basins.

17 View of one of the Leachate Collection Sumps in the
inactive portion of the landfill.

18 Another view of one of the Leachate Collection Sumps in the

inactive portion of the landf{1l. Photo was taken from the
other sump. Leachate collection lagoon is {n the right
hand portion of the photo. This photo along with the next
two photos (19 and 20) are a panoramic view of the lagoons.

19- Photo of Leachate Collection Lagoon.
20 Photo of the Leachate Collection Lagoon. The Leachate

Treatment Basin and Filters are in the right hand portion
of the photo.



Photo

al

22

23

ph Index
NC Landf111
Continued

Description

View across the inactive portion of the landfill of the
active portion of the landf{l1. Access roads and an unused
cell are located between the inactive and active areas of
the landfill.

View of the inactive portion of the landfill showing the
partial clay cap.

Yiew of a pile of tires with the active portion of the
landf111 1in the background.



ATTACHMENT C

ANALYTICAL REQUIREMENTS AND
LABORATORY INFORMATION



O.ma%&cal Mnametua ame l.aﬂ»m'a.tm'} me/ormo..b.o-n.

g’w ksachale

&'ﬁyﬂ‘-ﬁ‘ Contasnmeanis) G - AAL'_‘
yodadile, SAATUCY Q) mi vad Py 53
duﬁ/ p_wt/'fu,:o/ Cuevin {3) So 7y Gradey 3’“: P 3
matels W12 Pe w3, gl 43 <3

an.-ruzi:._ ) L PE Wa.OH, gH >13 K

Auidiele ()1 & PE T E, Yo dpete <3

TXN , A0z, RSO3

Organie A ,C0D0, () + LPE pusturd. b..a, Jed~, NUS
Photphat ,Tel

Sutfate, Huonde, Uevede, ()1 2 P

Hz oy, pHL A

noms. LUS
TO0S, TSS, owl c\\kcd.r\\‘r-l,
ol ness
douies,  Ash
EP 70X, TCLA, (9 gt qar nema \esz,:
Sw e
metals C) §aan nons, llewaa e
ABs ”, g oy 4o nome Yo
Dovons G) 2 jou 1ona - &

%*

5% amt @ 1A FE rtaumins i,.ammh%p:,ahio PR ACRIL are
atlamto., Guorresau &ww amadiaias



" 2398 CQumed Mountosro Fd [ don Ougo Co-. 92121 |
Gt -/Oa/rlﬂ'u_, Lu“(:ﬂ&m/(blq) 94853 - p0lk?

sry

s535¢ Camghudls Pun ?ct-/paHSOuzq'l., Pa. . IS'ZOS/ agn 149 ﬂ'lm.#b/
(413)735-1050

50 o Gt g, e 21 . Mk
Catk/wﬂ/bﬂ) ©92 - (70O



ATTACHMENT D
SAMPLE DATA
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APPENDIX D

NUS SAMPLING QA/QC PROGRAM
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1.0 OBJECTIVE

The cbjective of these guidelines is to provide general reference infor-
aation on sampling.

2.0 LIMITATIONS

Thess guidelines are for information only and are not to taks precedencs
over the requirements of project-specific plans for sampling.

3.0 DOEPINITIONS

Sampling. The physical collection of & representative portion of a popu=
lation, universe, or eanvironment.

Environmental Samples. Usually offsits samples vith mid- or low-contaalnant
concentraticns such as ambient air, streaas, ground vater, leachates,
ditches, soil, and sediments collected at a distance from direct sources of
contaminants.

Razardous Samples. Samples of "rav” vastes, up to 100 percent Dy concen-
tration, euch as those taken from drums, tanks, and other containers; froa
vaste piles, spills, or onsite lagoons or ditches:; and from contaminated soil
in the iamediats vicinity of vasts storage or spill areas.

Sampling Plan. A detailed plan that covers the sasmpling objectives and
strategy.

4.0 GUIDELINES

These guidelines: identify the sampling equipmsent, the sequence of opera-
ations, and the: documents involved in physical saspling at or near uncon-
trolled: hagardous-substance sites. Reference is made to other dsscriptive or
instructional documents as appropriata.

4.1 OVERVIEW

These guidelines are applicable to the. phyeical sampling of envircnaental or
hasazdous-gubstance samples. The quidelines cover samples of air, radio-
activity, ground and surface vater, soils, sediments, sludges, containerized
vastes, and vastes that are not containerised.
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Sampling has been called the most important pert of site activities defore
remedial actions are planned. It is axiocmatic in sampling snd analysis that
the only true sasple is & 100 percent sample and that the subsequent analysis
can be only as good as the sample. Obviocusly, it is either physically im-
possible or undesirable to take all of a sample scurce. Therefore, only a
Tepresentative portion can be taken. How this sample is taken snd handled
deteraines, to & large measure, the quality of the ensuing results and their
interpratation. It is imperative that uniform, standardized procedures and
equipsent be used to collect samples. The provision of quality control
meagures and documentation is also essential. These are legal as wvell as
technical requirementas.

Sampling in the Superfund program is closely guided Dy many EPA documents
that originats in several offices, such as the Contract Laboratory Prograa/
Sample Management Office User’s Guide; the National Enforcecsent Investi-
gations Center (NEIC) Contractor's Manual and Policies and Procedures; the
0ffice of Solid Waste Test Methods for Evaluating Solid Wastes, Physical/
Chemical Methods; and Procedures Manual for Ground Water Monitoring at 3Solid
Waste Dispossl Pacilities. The NUS Superfund Training Manual also provides a
considerabls amount of detailed information about sampling.

These guidelines sssume that sampling teams have received pricr instruction
or formal training in health and safety, site operations, and sampling.

4.2 SAMPLING RESPONSIBILITIES

Project amanagers are respongidle for ensuring that the project specific sam-
pling procedures are folloved, saintaining chain of custody, and determining
that all saspling documents have been completed properly and are accounted
for. Saaplers are responsible for collecting samples, initiating chain-of-
custody forms, traffic reports, and the necessary sasple docusments as re-
quired. The sampling and analysis coordinator and/or the EPA's Sample Man-
agement Office suthorized raquester is responsible for arranging for sasple
bottle deliveries and coordinating the activities of the PIT O0ffice and the
Sample Management Office.

4.3 SAMPLING EIQUIPMENT

Typical equipment used for air and radioactivity saapling ie summarized in
Table: 4.29=1 and sampling equipment for solid or liquid samples is listed in
Table- 4.29=2. Table 4.29=) presents container and preservation requirements

for samples.

Safety and parscanel protection equipment requirements are specified in the
health and safety plan. Additional descriptions and sketches of acet safety
and sampling equipment are givea in the Superfund Training Manual under the
socdules on health and safety, sample handling, and sounitoring instrumsnts.
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1.

4.4 SNIPLING MRTHODS

4.4.1 BEnvironmental Samples

If initial site atmospheric hazard surveys have bBaen conducted and levels of
personnel protection have bdeen established, surveys for organic/inorganic
vapors, oxygen content, combustible gases, and radicactivity must be re-
peated to confirm previcus findings. Thess surveys are %o be repeated peri-
odically, as specified in the sampling plan,

Surface Water

Collecting a representative saaple from surface water (s difficult but not
ispossible. Samples should be collected near the shore unless boats are
feasible and permitted. A mmall container or dipper attached to a pole is
used to obtain the samples. Samples from variocus locations and depths
should be composited; othervise, ssparate samples vill have to be collected.
Approxisate sampling points should bde identified on a sketch of the vater

body. The following procedures are used:

1. Record available information for the pond, streas, cor other viter
body, such as its size, location, depth, and probable contents, in
the field logbook, an the- chain-of-custody form, and on the saaple
log sheet.

2. Take samples near ths shore of the vater body and transfer them to
appropriate bottles. See Table 4.29=3.,

3. Secure the 1id of each sample bottle and attach & label containing
sample identification, number, and date. Securely taps the 1id to
the bottle; then date and initial the tape.

4. HMNeasure the sample radicactivity and record. 1f readings excesed 10
a/hr, notify the team leader or the sita safety officer
immediately.

3. Carefully pack samples. Custody-sesl the shipping package and
pTepare: ¢ traffic report,

Ground VWater

Nonitoring Wells. Pigure 4.29-1 is a typical well sampling data sheet. Not
8ll the information shown can be obtained at all wells. Critical, required
information includes

Well locations
Well radius. or diameter
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3.
4.
S.

1-

3.

4.

Depth to water level
Total well depth
Amount of. vater in well

This information should be entered in the logboek.

Wells must be dailed or pusped three to five well volumes Defore sampling,
Samples are taken after ths vell recharges to initial vater depth. VWells
that do not recharge vithin 24 hours will be sampled after the well recharges
to a sufficient depth to provide an adequata volume of sample for analysis.
Care must be taken not to disturd sedizent at the bdottom of the well vhen
taking samples. The following procedures are used:

Measurs the vater level in the vell using an M-scope or other de-
vice and record the elevation at the top of the vater surfacs.

Deteraine the submerged casing volume (standing wvater volume) in
the vell from the following equation:

V e v rdh

vhere

V = volume

£ = radius

h = standing vater height as determined from .deilling logs and
4actual msasurement.

Por example, & 30-f¢t drilled well with 5 £t of screen has a 2=1in,
casing vith a noainal {neide diameter of 1.90 in. (4.83 cm). The
standing vater level has been determined to be 10 £t or approxi-
mately 10S ca. Therefore, the submerged casing voluse (in cubic
centimeters and litars)

e [3.14(2.42)3])308
e 5609 =3 or 5.6 liters

with & manual bailer, remove thres to five casing volumes of vater
from: the well. To aveid disturbing the sediment, do not insert the
bailer to. the bottom of the screen. (Note: If the casing size
allovs, the wvell may be pumped vith a submersible electric pump or
other device until the appropriate volume has been removed. Do not
overpusp. )

When the well has recharged sufficiently, remove encugh vater to
£411 all sample bottles in accordance with Tabls 4.29=3. Add pre-
sexvatives vhere required. In the event that recovery time of the
vell is very slov (e.g., 24 hours), attampts to collect samples

immediately after bailing or pumping can be delayed until the
following day. 1If the vell has been bDailed early in the merning,

sufficient vater may be standing in the well by the day's end to
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permit sample collection. If the well is incapable of producing a
sufficient voluse of sasple at any time, taks the largest quantity
available and record ia the logbook.

S. Label, tag, and mumber the sanple bottie. Tape the 1lid om ucurol.y'
and sark the tape vith the dats and the collector's initials.

6. Replacs the well cap. Maks sure the well is readily identifiadble
as the source of the sanples.

7. Pack the samples for shipping, Attach a custody seal to the ship-
ping package as described above. Maka sure that traffic reports
and chain-of-custody forms are properly filled cut and enclosed or
attached.

Rydrants or Puzmped Wells. Sampling from hydrants or pusped vells such as
domestic wells requires s modified procedurs. The well must be flushed by
running tha vater for % ainutes through the tap nearest the vell. Take the.
saaple from the continucusly runaning tap after the S-minute period. More
detailed procedures can bs found in Guidelins 4.8.

Pollow the staps abowve for entering iaformatiocn, packing, preserving,
labeling, and marking.

Soils

Environmental soil saspling is gsnerally parformed off the site. The sad-
pler to ba used is dependent on sail type, depth of sasple desired, and
homogeneity of soil.

For loosely packed eacth, the scoops, trovels, and wvaste pile samplars de-
scTibed sbove can be used to collect representative samples. Por densely
packed soils or deep soil samples,-s8 80il suger or ather tachniques may be
used.

1., Use a soil auger for deep samples (6 to 12 in.) or a scoop or trowel
for surface. samples. Remove debrig, rocks, twigs, and vagetation
before collecting 200 to 150 g. Mark the location with a nuabered
stake 1if possible and lccate sasple points on a sketch of the site.

2. Transfer 100 to 200 ¢ of the saaple to & 250-ml container. Attach a
label, identification nusber, and tag. Record all required infor-
mation in the field logbook and on the sample log sheet (see Pigure
4.391).

3. Store the sampler in a plastic bag until decontaminatiom or
disposal.
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4. Tape the lid on the sample bottle sacurely and mark the tape with
the dats and the sampls collector’'s initials.

5. Carefully peck the samples. Attach a custody seal to the shipping
package. Nake certain that a traffic repart and chain-of-custody
farue are properly filled out and enclosed or attached.

Sludgas and Sediaents

Sludge samples and sediments can ususlly be collected by bucket or long-
handled dipper. If the sludges or sediments are relatively dense, vasts
pile samplers or triers say de used.

1. Collect at least thTee small, equal-sized samples for several
points along the sludge or sediszent daposition area. If possible,
mark the locaticn vith a nusbered stake and locats sample points on

& sketch of the site. Deposit sample portions in & clean, 1/2-gal
wvide-nouth jar. Carefully stir portions together into one.

composite.

1. Sediments from large stresass, lakes, and the like may bs taken with
Zkaan or Ponar dredges from & boat.

3. Transfer 100 to 100 g of the composits sludges from the 1/2-gal; jar
to a 250-ml sample bottle. Attach tdentification label number and
tag. Record all necessary information in the fleld logboock and on
the sanple log sheet.

4. Store the sampler and jar in a plastic dag until decontasination or
disposal.

S. Tape the 1i2 on the sample bottle securely snd mark the tape with
the date and the sample collector’s initials.

6. Pack the samples for shipping. Attach a custody sesl to the ehip-
ping package. Maka certain that a traffic report and chain-of-
custody forus are proparly filled cut and enclosed or attached.

4.4.2 Rasardous Sasples

Alr

Alr samples: are rarely taken to determine mesdium or high hazard levels. In
fact, site activities ars usually suspended if high sabient hazardous sub-
stance concentrations ars datected by routine monitoring devices or if low
oxygen lsvels are discowvered.

Surface Yatsy

When collecting samples from medius~ to highehasard surface vatsrs, such as
onsite lagocns or ponds, the steps autlined above for environmental saapling
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should be followed. Added safety precautiecns, such as lifelines, are
requized.

Druas

Probably the most common contalner at haszardous vasts sitss is the drum,
vhich is constructed Of either metal or paper. Drus samples should be
obtained through s free opening or through the bung hole vhenever possible,
using the procsdure dascribed below. Because drums may fall structurally,
losing all or part of their cantents, caution must always be exercised vhen
it is nacessary to move drums to gain access to them. The visest course of
action Ls to sample, anslyze, and remove the most accessible drums defore
handling damsaged, tipped, or buried drums. Remote-controlled bBung vrenches
ara the beat tools for opening drums.

Druss sust bs openad slowly and carefully. If the drua is bBulging because
of inaide pressure or vacuum, special precautions must be taken in opening
it.

It s permissible to placa disposable sampling equipment in a drum that vas
sanpled before resealing it. Separately labeled drums say be used as Te-
ceptacles for contaaminated saspling equipment as iong as compatibility; of
the vastes 18 ensured.

The following procsdures are used to cbtain samples from drusis:

1. Record any markings, special drus conditiong, and type of opening
in tha field logbock, on the sasple log sheet, and, later, on the
chain-of-custody form. Locate the general aree on & sketch of the
site.

2. Stancil an identifying nuaber on the drums and record in logbook.
Consult the sampling plan for identifications.

3. Make certain that the &rum is set on a firm base, preferably in a
fully upright position.

4. Using a nonsparking bung vreach or a femote-controlled bung remover,
carefully remove the bung and sst it aside. Orums with top lids
and snap-ring seals say bes opened by carefully resoving the seal
and prying off tha 1lid with & noneparking tool. Set the 1lid and
snap ring aside.

$. Carefully insext the saapling tubs (either setsl, glass, or coma-
patible plastie) inte the drum contents. Secure the upper end of
the tubs with the thumb or palm and vithdraw the tube. (Nots: If
the sasple is not free flowing and is contained in a drum vith a
114, the sampls mxy bs removed vith g clean scoop or & small
shovel).




SAMPLING

Numter Page
4.29 8 of 29

Aovamn ENestrve Oate
0 Draft 2

9.

‘o.

12.

Tanks

1«

Deliver 100 to 230 ml of the ssmple (the sampling plan will specify
the amcunt) to a clean, vide-ascuth, 500-al (1-pt) glass sample

jar. If the sasple is not free flowing and is taken through a bung
opening, repeatsd sampling msy be necessary. Replacs the bung or
cover carefully.

Place the used sampling tube, along vith paper towvels or vaste rags
used to vipe up any spills, into an empty metal barrel for subse-
quent disposal. If glass tubing has -Deen used, it may be broken
and left inside the drum Ddeing sampled.

Replace the cap on the sampls jar; label, date, and nuaber the
Jar. Record all information on the chain-of-custody form, sample
log sheet, sample tag, and field logbook. The sample jar numbers
and dates must match those recorded on all forms.

Secure the sample container lid with heavy-duty tape. Date and
sign the tape.

Measure the sample for radicsctivity. If the meter readings ex-
ceed 10 sfR/hr, notify the site manager iammediately.

Cazefully pack saaples. The finished package vill be padlockiéd or
custody-ssaled for shipsent to the: laboratory. The preferred pro-
csdure includes the use of a custody seal wvrapped across filament
taps that is vrapped around the package at least twice. The cuse
tody seal (paper, plastic, or metal) is then folded over and stuck
to itself so that the only access to the samples is by cutting the
filament tape or breaking the seal to unwrap the tape. The seal
is signed before the package is shipped.

Complets the appropriate traffic report. Drum samples are alvays
conaidered to De high-hasard samples.

Mors detailed procedures are provided in Guideline 4.28 on druam opening and
sampling.

The: sampling of tanks is similar to the sampling of drums. Techniques of
saapling are the same, except sampling egquipment may need to be longer to
give a representative sample of deep tanks.

Record the tank's condition, sarkings, opening or valve types, and
approximate size in gallons in the field logbook, an the chain-of-
custody form, and on the sample log sheet. Nots the tank locatiocn
on the site sketch.

Attach an identification number to the tank using a stencil or
veatherproof tag. Number succeeding tanks coasscutively. Record
the numbers in the logbook.
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3.

4.

Detarmine vhether the tank contants are stratifled by inserting a
long plastic or glass tube sampler, vithdraving it, and examining
the tube contents.

Samples of stratified contents can be taken with a bomd or veighted
bottle sampler at each level. A segmented tube sampler nay also bde
used if available. Deliver saampler contents, if stratified, to
separats 300-al glass sample jars. Othervise, a single sample will
suffice.

Secure the jar 114 and label, date, and number the jar as above.
Securely taps ths 1id to the jar; dats and initial the tape.

Measure the sample radiocactivity and recozrd. Notify the site man-
ager if readings excsed 10 aR/hr.

Carefully pack sasples. Custody-seal the shipping package as de-
scribed previously.

Clean any nondisposable sampling equipment and dispose of cleaning
solvents and materials in a metal drum. Wipe up any spills and
place rags or paper tovels in the metal drum for later disposal.

Complete a high-hazard traffic report.

Solid Wasts Piles

Piles of waste usually vary in size and composition. Use SCoope or trowvels
to obtain small discrete samples of homogeneocus piles. Layered (nonhomo-
genecus) piles require the use of tubs samplers or triers to obtain cross-

sectional samples.

Collect small, equal portions of the waste from several points at
or near the surface of the pile. Use numbered stakes, 1if possible,
to aark the sampling locatiocns and locats sampling points on the
site sketch.

Collect a vasts sample totaling 100 to 200 ¢ and place it in a
330-al glass container. Attach a label, identification number, and
tag. Record all the required information in the field logbock and

on the sample log sheet.

Store the sasmpling tool in & plastic bag until dscontamination or
disposal.

Taps the 1id on the sample bottle securely and sark ths tape with
the date and the sample collector's initials.

Pack samples for shipping. Attach a custody seal to the shipping
package. Makes sure- that the traffic repoert and the chain-of-
custody fora are properly filled cut and enclosed or attached.




Subpeme [—— .3 Pa
SAMPLING .29 10 of 29

EMesnve O
Revason 0 " Dbrage 2

Por layered, nonhomogeneous piles, grain samplers, sampling triers, or vaste
pile sasplers must be used %O acquire a cross-eection of the pile. The
basic steps are listed below.

1. ZInsexrt a saspler into the pile at a 0= to 45-degree angle from the
horizontal to siniaize spillage.

2. Rotats the sampler once or twice to cut a core of vasts material.
Rotate the grain sampler inner tube to the open position and then
shake the sampler a fev times to allow the material to enter the
open slits.

3. Move the sampler into position with slots upward (grain sampler
closed) and slowvly wvithdraw it from the pile.

4. Transfer 100 to 200 g of sample into a 250-ml container wvith the aid
of a spatula or brush. Attach s label identification number and
tag. Record all necessary information in ths field logbook and on
the saaple log sheet.

$. Store the sampler in a plastic bag until decontamination or
disposal.

6. Tape the 1lid on the sample bottle securely and mark the tape with
the date and the sasmple collector's initials.

7. Pack samples for shipping. Attach a custody seal to the shipping
package. Make certain that the traffic repert and chain-of-custody

form are properly filled ocut and enclosed or attached.
Soils

Guidelines for collecting hazardous soil samples are the same as those for
collecting environmsntal soil samples.

Sludges and Sediments

Guidelines for collecting hazardous eludge and sediment samples are the same
4s8. those for collecting envircnaental sludge and sediment samples.

4.9 SAMPLING DOCUMENTS AND RECORDS

This section identifies the variocus documents, foras, labels, and tags that
sanpling perscnnel vill be required to use in the fileld. Most of the forms

and’ labels have: been stancdardized, thus providing for consistency of
documentation.

o Pleld logbook(s)

¢ Pield data records
« Sample log sheet
- Table of contents for sample log sheet notebook
= Other
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o Sample labels
- Sample identification label
- Traffic-resport label
¢ Sample identification tag
¢ Chain-of-custody form
o Traffic reports
= Organic
= Inorganic
« H4igh hazard
e Custody seal

There are additional foras of documentation that may need %o be maintained
that are not standard in format. These forams are 4discussed sepacrately. Oe-
tailed descriptions of each of the forms are provided in the Superfund Train-
ing Manusl.

4.5.1 [Pield Logbook

A field logbook is a bound notebook vith numbered pages in wvhich all per-
tinent information about a field investigation (data, observations, phone
calls, etc.) is entered. One field logbook is maintained per site. This
logbook is issued by the Regional Project Manager (or his designee) to; the
Project Manager for the life of the project. In addition, logbooks may be
{ssued to other field personnel (including those collecting samples). The
document custodian numbers sll logbooks and records the transfer of other
logbooks to individuals designated by the. Regional Project Manager. All
project logbooks are to be turned over to the document custodian and to a
central file at the completion of the particular field activiey.

4.%.2 Pleld Data Records

Fleld dats records may include sample log sheets, tables of contents for
sample log sheet notedbocks, and any other data records that the Project Man-
ager or task leader ssy designate for use in fleld data collection. The
exact forms used vill depend on the scope of the project and the situations
presented.

4.5.) Sample Log Sheet

A sample l0g sheet is & notebook page 8.5 Dy 11 in. that is used to record
specified types: of data vhile sampling. Pigure 4.29-2 is an example of a
sanple: 109 sheet. The data recorded on these sheets. is useful in describing
the- vaste scurce and the sample (if cbtained) as well as pointing out any
problems encountered during sampling. B8lank sample 109 sheets may be
obtained from: the document custodian; these forms are not controlled
documents.
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4.5.4 Table of Coutents for Sample Log Sheet ¥otsbook

the table of contents fors is a notebook page 8.5 Dy 11 in. on vhich entries
are mads as the cosmpleted sample l0g sheets ars placed in a three-ring
binder. Pigure 4.29-) 1is an exanple of the tabls of contents form. This
form facilitates quick refersnce to the sasple log sheets contained in the
notebook and remains in the notebook at ‘all times. Blank table of contents
forms 3ay be obtained [rom the document custodian, Thess forms are not
controlled docusents and therefore 40 not bear a sequential serial number.

4.5.3 Labeling of Samples

NUS Sample Label

The sample label is a 2« Dy d=in. vhite label with black lettaring and an ad-
hesive backing. Pigure 4.39-4 is an example of an NUS ssmple ldentification
label. B8lank labels may be obtained from the document custodian vhen
needed. These labels azre coantrolled documents.

A sample label must be attached to sach bottle that contains a sampla. The
labal mist De attached to the Dottle just bDefore puttiag the sample into the.
bottle. In addition, the label should be covered vith clear plastic tape to
ensure that it does not peel off or become damaged. The NUS sample number is
the nuaber assigned to the wasta. scurce under inepsction and any samples
taken from it. v

Traffic Report Label

The traffic report label is a small prenumbered white label with black let-
tering and an adhesive backing. Piqure 4.29=% praovides examples of several
traffic report labels. This label must ds attached to the appropriate saa-
ple: dottle before shipping it to the designated laberatory. Traffic report
labels come attached to the traffic fepaxts. Amy unused labels must be re-
tuzrned to the docusent custodian and eventually to EPA's Sasple Management
offica.

The number vhich appears an a traffic report label is the same nmuzber that
appears in the upper left-hand corner of the traffic report. Ia addition to
the rumber, each label contains a designation as to the type of analyeis to
be performed (VOA, eta.) or as to pressrvation of the. sample (preserved, un-
presesved, ote.). No additional information need by entezed on the label.
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4.5.6 Sample ldentification Tag

The saaple identification tag is a heavy paper tag (6 dy 2.5 in.} vith a wire
fastener. It is attached to the top of & sample bottle dDefore shipping. An
example of & sasple identification tag is presented in Pigure 4.29-6. Thess
tags, together vith the NUS sample labels, serve to identify the saaple.
Blank tags may bs obtained from the document custodian wvhen needed. These
tags ars controlled docusents.

‘ . 5 . 7 mu-ot-a.tgz '0!'!

The chain-af-custody form (8.3 by 1! in.) accompanies a sample or group of
saaples as it is transferred from person to person. Pigure 4.19-7 is an
example af a chaln-of-custody form. This form documents custody transfer

from person to person. The chain-of-custody fora i{s a controlled docuament.
3lank forams msy be obtained from the document custodian vhen needed.

4.5.8 Traffic Reports

A traffic report is a preprinted, prenumbered form (8.5 by 11 in.) that is
provided by the EPA's Sample Msnagement 0ffice. ?These forms are part of the
EPA's sample-tracking systes and are used to trace the shipment of samples
for laboratory analysis. Presently, these forms are for three types of:
samples: organics, inorgsnics, and high hasard (see Pigures 4.29-8, 4.29-9,
and 4.29-10, respectively). The organics and Lnorganics forus are used to
docussnt and identify the collection of low and medium-concentraticn samples
for organic and inorganic analysis; the high-hazard foram is for highe-
concentration samples. Traffic creports are controlled docuaments that arze
maintained by the document custodian.

The person doing the sampling completes & traffic report for each saaple
that is to be shipped for laboratory analysis. Thess forms are sisplae
eancugh and the instructions sufficiently clear that a detalled procedure for
filling them ocut is not varranted.

Sampling pesrsonnel should use the proper traffic report form for each sample
collected., Environmantal sssples must alvays be submitted on the regular
organics or inorganics traffic report, vhila sost hazardous vasta samples
Toquire: the: use of the high-hazard traffic report. The regular traffic re-
port forms ask the sampler to indicate low or sedium concentration. Envie-
ronmental samples (ground wvater, streans, offaite ditches, springs, or
vells, as well as offsites soil samples) are classified as being of low con-
centration. The mest likely msdius-concentration scurces are leachate col-
lection pools, onaits impoundments, and onsits ditches. 3Soils- from spoil
banks or adjacent to ongite storage areas are also likely to have a mdius
concsntration of pollutants. Sits eampiing plans should be used as a guide
in assessing likely conditions.
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4.5.9 Cuatody Seal

A custody seal is a }- by 3-in. white paper label with black lettering on an
adhesive backing. Figure 4.29-11 is an example of a custody seal. The
cuatody seal is part of the chain-of-custody process and is used to prevent
tampering with samples after they have been collected in the field. Custody
seals are provided by the Sampling Management Office and are distributed by
the document custodian on an as-needed basis.

4.5.10 Nonstandard Documentation

Shipping Documents

A shipping document will have to be completed for each shipment of samples.
These forma will be provided by the carrier at the time of shipments. The
form should be completed as directed and should include the appropriate sam-
ple identification numbers {(NUS sample source number and traffic report nume
ber). An example of a typical shipping form is provided in Figure 4.29%12,
This form also provides certification to the carrier that the samples are
identified, packaged, and presented for shipment in accordance with U.S.
Department of Tranasportation regulations.

Photgg:aghs

When movies, slides, or photographs are taken of a site or any monitoring
location, they are numbered to correspond to logbook entries. The name of
the photographer, date, time, site location, site description, and weather
conditiona are entered in the logbook as the photographs are taken. A
sariegs entry may be used for rapid-sequence photographs. The photographer
is not required to record ths aperturs settings and shutter speeds for
photographs taken within the normal automatic exposure range. However,
special lenses, films, filters, and other lmage-enhancement techniques must
be noted in the logbook. 1If possible, such techniques should be avoided,
since they can adversely affect the admissibility of photographs as evi-
dence. Chain-of-custody procedures depsnd upon the subject matter, type of
film, and the processing it requires. Film used for aerial photography,
confidential information, or criminal investigations require chain-of-
custody procedures. Adequate logbock notations and receipts may be used to
account for routine f£ilm processing. Once developed, the slides or photo-
graphic prints shall be serially numbered and labeled according to the log-
book descriptions.

NUS sAID 32 0083
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Table 4.29=1. Instrusentation for Air Monitoring
Instrusent
Razard Direct Reading Type/Name Collection Media
Explosive Combustible gas MSA-2A Not used
atmosphere indicator
Oxygen-deficient Oxygen seter HSA=245R Not used
ataospherse

Toxic atmcsphere Photoionization HNU=-P1-101, Sampling pumps in
dstector, flame OVA=Century, conjunction wvith
ionization de= OVA 108, gas chroaato-
tector with gas Drager, graph, absorption
chromatography Bendix, tubes, filters,
option, culori- MSA impingers
setric tubes

Radicactivity Radiation survey Lherline, Desimeters, film
meters (Geigez- victoreen badges
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Table 4.29-3. Solid and Liquid Sampling Equipaent

Sampler Applications Lisitations

Plastic? Liquids, slurries Not for vastes containing ketones,
nitrobenzene, dimethylformamide,
assityl oxide, tetrahydrofuran, or
BAny cCommon solvents such as
acetone.

Glass tubes® o= Not for vastes containing hydro-
fluoric acid and concentrated
alkall solutions.

Pumps, bailers Vells Pump say be used for precleaning
vell. Power or gas sources re-
quired. Bailers are slover than
pumps, require no tubing.

Pond (dip) Liquide, sludges Cannot be used to collect samples.
samplerd beyond 13 ft.
Manual hand pusp Liquids Requires large amcunts of disposabdle

tubing; cannot be used when tubing
is not compatible vith material.

Weighted bottle Liquids Difficult to use vith very viscous
saspler liquids. Exterior of sample
bottle is exposed to hazardous
materials.
Buckets Streacs, ponds Restricted to onshore sampling.
Grain sampler Granular solids Limited application for saspling

moist and sticky solids with a
diasster of /4 in.

Sampling trier Solids May incur difficulty in retaining
core: sample of very dry granular
saterials during saspling.

Trowel/scoap/ Solids, soil Not applicable to sampling deeper

spoon® than 3 in. Difficult to obtain
reproducible sass of samples.

Wisk pile sampler Loose solids Not applicable to saapling solid

vastes vith dimensions greater
than half the diaseter of the
sampling tube.
Soil asuger S04l deeper than Does not collect undisturbed core
(manual) 3 to 4 in, sanmple.

fRecommended davices.
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Table ¢.29-3. Container and Preserzvation Requirements
Typs of Sample Sample
Sasple® Concentrationd Container Size Preservatives
Ligquids
GC and GC/M3 Low 1/2 gal glass 1 qal lce
crganics 40-al glass 80 ml Ice
gxtractables ampule
VOAs Medium and High 9-cz glass 4 to 6 oz None
Inorganics Lov 1=14tez 1 1iter€ wNgIC®
polysthylene
Medium 8-08 glass 4 os None
#igh 8-03 glass 4 o3 None

General 1=14ter 1 1liters None

chemistry polyethylene

con/10C l{=1l4itar 0.3 liter Hy30, to

polysthylene pl <2

Cyanidas 1/2=14tar 0.9 liter NaOR to pi

polyethylene 212 ‘

04l and grease t=1iter 1.0 liter H,804 to

glass g <2
Phenols t=liter 1.0 litexr 1 g/liter of
polyethylens copper
sulfats
ﬂ:’o‘ to
ph <4
Sulfides 1/3=14iter 0.% liter 2-mul of 2N zinc
Jlass acetate
solution/liter
Soils/Solids
GC and GC/MS Low 8«03 glass 6 os None
organics Rediun 4=-08 glasse J os None
B4igh 8-08 ¢glass 4 os None-
Inorganics Low 4~08 glass 3 os€ NEICC
Nadium 4=-08 glass ) os Nons-
gigh 8-038 glass 4 o None

4GC e gas chromatography; N8 = 2ass Spectroscopy; COD/TOC = Chemical Oxygen
Damand/Total Organic Carbon. .

Stow e sample contaias less than 10 ppa of any single contaminsat; medius =
sample contains betveen 10 ppm snd 13 pezceat of any one contasinant; high =
sampla contains greatsr thaa 13 perceat of any ona contaminant,

SSee NEIC requiressats ia NEIC Denver's Enforcement Cohsiderations for
Evaluations of Uncoatrolled Easardous Wasts Disposal Sitss by Contractors,
April 1980.
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Well-Monitoring Data Sheet

Wascta Sits Nanme Analyse fozs

Waste 3its Locatiosn

well I.D.0

Saspler
Cats and Time

“h 1.8.0

well ﬂ-cgd

¥Vater Depth

Casing Size

Volumss Bailed

Recharge Wait

Depth Saspled

Sample Nethod
Vacuus
Bailer

Pressuze
Other

Sample Tempezature
Presecvation Nethad

Ghservations

Pigure 4.29-1. Exasple: of Well-Nonitoring Cata Sheet
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TASK-SPECIFIC HEALTH AND SAFETY PLAN

FOR
LEACHATE SAMPLING OF MUNICIPAL LANDFILLS
UNDER
RCRA WORK ASSIGNMENT NO. 4
FOR
VAN DAL SITE, DURANGO, COLORADO
SHORT MOUNTAIN SITE, GOSHEN, OREGON
PORTAGE COUNTY LANDFILL, STEVEN'S POINT, WISCONSIN

NUS PROJECT NO. Y950

Written bys: //da/ 87

Approved by=M 7”:,4& /32487



LEAURTE SAMIUV G
Project Name: Q(RA LIR% Mssv. # 4  project No. Y450

Scope of Work and Purpose of Visit:

_L_aé..‘:s\:l L"\Hcﬂm _ﬂaf&& ce wmﬂf‘s

vel

Sita Visit Perscnnel: Re sibilic
Dentse Yoyter __agau%
Teery lejaha Sawmple/ ~HS P4
u,}znf—
(Perscnnel must meet training and medical requiremants)

{Madical sheets attached)

Other Contacts Phone Nos,
Tearye VeabuCoiii) _sopsauy-asve

° PEAN N - -

Susen_heanay(mPA) ___a.s_zaa [IR
Mike Turasc{ SH.__ lawtsl) _SR3-0A7-4Y1/4
W W




EMERGENCY TELEPHONE NUMBERS

American Red Cross R

First Aid =

3ITES Anunal Bes - Thoroughly wash the wouad with
soap and water Fluan che ares wich runaing wacer acd apply &
sterue dresning. !mmobilue affected part unul the vicnm has
beea amended bv 2 physiciaa. See that the anumal s kepe
dt.ve and . quarasnige  Obcus name aod address of the owaer
at the aumai.

[~secr Sites . Aemove “snnger ' J presest. Keep affected part
20wn Yelow the level of the neare. Appiy «ce bag. For munar
bires acd sungs appiy soochiag tonions, such as calamine.

BURNS AND SCAILDS MworBums - DO NQOT
APPLY VASELINE OR GREASE OF ANY KIND. Apply coid
water applcations untnl paia subsides. Caver wich 3 dey, scenie
gause Jdreasisg. Do nor break bluters or remove ussue. Seek
medical arteation.

Severe Burts - Do aot remaove adhered pamcles of clothiag. Do
not applv ice or tmaerse ia coid warer. Do aot apply cintment,
grease or vasehge. Cover buras with thick scenie drbsaags.
Keep Sumned reet ar legs elavated. Seek medical srreauca
unmeduately

Chemical Buns . Wash away che chemuical scaked clochung
with targe amounrs 31 water Remave vicnm s chemical soaked
clotmag If dry ime. arush away before flushing. Apply seenie
dressing and seex medical arreancs.

CRAMPS Sympeoms . Crampa 10 muscles of abdomen and
extrem:nes. Heac exazustion may also be preseat.

Treacrnenr - Same a8 for hest exhausnon.

CUTS Apply pressure wich scenie gause dressing, sad
clevate the ares uanl bieeding stops. Apply a bandage sad seek
medical arreacion.

EYES  ForeygnObjecn - Keep che vicum from rubbiag his
his eve. Flusa che eye with water. If flushing fails to remove
che obrect. apply a dry, procecave dressiag aad coasults
physicaan.

Chemicals . Flood the eye thoroughly with waser for 13 mioutes.
Cover the eye with a dry pad 3nd seek medical aczenuoa.

FAINTING Keep the wicum inag dowa. Loosen
nght clodung. [f vienm vomies, roll hum caro hus 1de or urm
his head o che side. If aecessary wipe out is mouth. Mastn
an opens arwey. Bachie hus face gencly wich cool wacer. Ualess
recovery s prompe. ieex medical acceneica.

FRACTURES Ocformuey of aa 1nvred parr usuallv
means a fracesre  f racrure '3 suspeteed. emuct cne pam T
NOT ATTEMPT TQ MGOVE (NJURED PERSTV seex mez. .z,
alTEnoN ur nealate:v

FROSTBITE Symproms - Just before frostbite occurs
skua may be flushed, thea change o white or gravisa-vetlow
Pun may de felt early chen subsdes. Blisters may appear.
affecred partfeels very cold 2ad aumb.

Treatment . Bnag victum 1adoors. cover the frozen area. provide
extra cledung and bisaksts. Rewarm trozea area quicxh 3v
im@erswa a warm water---NOT HOT WATER. DO NOT RL3
THE PART. Seek medical arteanoa unmediacely.

HEAT EXHAUSTION Caused by exposure o heae -
cuher sun or wadoors. Svmptoms - Near aormal body cemp-
eramare. Shin s pale 20d ciammy. Profuse sweanag, aredaess.
weakoess. hesdache. perbaps cramps. aauses, dizmness. aad
pesmible faaang. i
Tremment . Keep 18 ivag positoa and rase vieum's feer.
Locsen cioduag, apply cool wet clochs. If coascious. give sips of
sals wazer (1 reaspooa of salt per giase) over 3 penod of ooe haur
If vomunng. oceury, discoannue the 3ale water. Seek medical
arennos unmediately.

SUNSTROKE  Symproras . Body remperarure 1s high
(106 degrees F or hugher). Skua 13 boe, red, a0d dry  Pulse 13
rapid and saong. Vicoun may be vacoascious.

Treaoment . Keep vicnm 13 lying position wach head elevaced.
Remove clodhing sad repescedly sposge the bare siun wich cool
water or rubbiag sicokol. Seek medicsl sxeanon immediacely

POISONING Call che pomon contrel center for ioswruc.
aes oo unmedisre care. If vicam becomes uaconscious, keep che
suwey apen. If breadhing stops give aruficui respuwacca. by
mouth to mouth breaduny. Call 4o emergeacy squad a2 s00n as
posable.

POISON IVY Remove conmaminated clothuag; wash il
exposed arwss choroughly wich sosp and water foilowed dy
rubbuag sicobol. If rash is mild, apply calamune or ocher soothiag
skua loaon. [f s severe rescaon occurs, seek medical arteanoa.

PUNCTURE WOUNDS If puncrure wound 18 deeper
than skis surface. seek medical arreanca. Senous afection can
anse ualess proper tresansns us recesved.

SPRAINS  Elevare wgused pare 80d apply 1ce bag or coid
packs. DO NOT SOAK IN HOT WATER. [f pua and swelling
persist. seex medical arceanon.

UNCONSCIOUSNESS Never amempt 0 give ans.
‘a:ag Sv moun. Keep vicne viag flat. maiaraia opea ucs..
J 0 lnm g not orraih. g provide aruficial respiration Y <L <
Y il (lladilia enid vaes o REITCALY IQLAC o8 i .y



APPENDIX A
EMERGENCY PHYSICIAN ACCESS PLAN
NUS CORPORATION

VDDAV T=3CUCHTRIDAY § 00AM -S 0O M

Dial the (412) 648-3240 number When answered state that:

i

.a)

vou are cailing from NUS Corperation;

Jus 15 an emergency <ail.

Iragram s:ai wiil De alarted how 10 contact the DNysiclan cesignated to provide emaergency

coverage on shatday GCoilect calls will be accented.

EVENINGS, WEEK-ENDS & HOLIDAYS:

Dial the (412) 648-3240 number. An operator from the answering service will answer the-
teiephone. Do the following.

)
(3

—~
be
—

()

tell the cperator that yau are cailing from NUS Corporation

tell the aperator that thisis an emergency call

give her yoyr name

give ner the telepnone numoer wnere the phystcian s to call. 3e certain that she has
wriTien the Correc: number (area code and seven digits)

if you do not receive a call back within 13 minutes piace a second cail to (412) 648-3240

Callect cails will be accepted.

SITUATIONS WHERE EMPLOYEE REQUIRES IMMEDIATE TRANSPQRT TO A HQSPITAL,

If the utuation is life-threatening, i.e., cardiac arrest or person nat breathing, cail the
emergency medical services system and transport the person ta the nearest haspital with
advanced life support capabilites.

After obtaining sssistance s stated above, call the (412) 848-3240 number and foiiew *re
procedures it A or 8 as appropnate.

Aol



Emergency Information: VD Site

1VRe Nape —Phone Nos,
Police _— j_\ss"‘L Q1] er 383-34y.
Anbulance 91!
Hospital Merey 3 -3 F LY LA & 31
Rescue s.rvic./ FIke, - Q\y )
Peison Control Center - - -4§1¢
CHSS . M, Seilisg gla-m-mao

Sits Manager _B_M"‘m a-28 80
HSM G, Smith ¥1a-695-2667 _
Howmeg
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s

/ce Name fhaone Nes.
Pol.ce _Eg_&;& 0.0 Q1] 4¢ S0%-687-
Azbulances Al
Yospizal sacred (tack 3-8l -7300
Rescus Servica [Pty & A1)
Poison Centrol Cantar 1800-"%2-9168
cESS MM Solbk:s M- 288-1080
Site Manager H. Re S wraa Y A=288-1082
HSH G, Smitn WA-6A8-36L7 U\A-798-ie80_

fomé > )

Eospital Route (Attach Map)
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. _Ewid o Bugene
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Site Background/Overall Information:
Each oF e theeae cites accepresd onl

Howardous 2ask 1S net an#.‘ue-dei
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10 INTRODUCTION

Twenty-two samples were submitted by NUS to S-CUBED for analysis. Of these, 20
were aqueous samples for Appendix IX parameters and two were soil/solid samples for
analysis of chlorinated dibenzodioxins/dibenzofurans only. The samples were received
in four shipments and were identified as follows:

Date Recegived S-CUBED Cantral No. NUS Identification

2/o3/e7 188-1 PC-LE-001

1852 PC-LE-Q02

1883 PCLE-003

188-3(DUP) PC-LE-Q03A (DUP)

185-4 NY-LE-01

188-8 NY-LE-Q2

1858 NY-LE-O3

188-7 NY-ASH-01*
2/05/87 188-1 FLLEQ1

188-2 FL-LE-02

188-3 FLLEQ3

1884 SM-LE-001

188-5 SM-LE-002

188-8 SM-LE- 0]
2/06/87 191-1 VD-LE-Q00

191-2 VO-LE-Q01

191-3 VO-LE-Q02

1914 VD-LE- O3
2/10/87 194-1 NC-LE-O1

194-2 NC-LE02

194-3 NC-LE-03

194-4 NC-LE-O1A (MS)

194-8 NC-ASH-01*

*denotas soil/soiki sample

Samples for dioxin analysis were sent to Battelle-Columbus Laboratories.

Standard S-CUBED laboratory chain-of-custody procedures were followed, beginning

at the time of sample receipt. While awaiting analysis, all samples were stored in a
walk-in refrigerator at 4° C.

S-CUBED Divisicn of Maxwell Laboratories, Inc.



$55-R-87-8629

20  ANALYTICAL METHODS

The standard analytical pracedures followed for the analysis for the analysis of the
samples were primarily SW-848' method as listed in Table 2.1. The exceptions are
water methods? for the determination of fluoride (Method 340.1) and analysis of
pesticides/PCBs and herbicides using proposed Method 1618 (soon be published in
the Federal Register). Method 1618 is known as the Consolidated GC Method for
Detarmination of ITD/ACRA Pesticides Using Selected Datectors, and is a consolidation
of Methods 608, 614, 615, 817, 622, and 702.

A comprehensive list of analytes associated with these analytical procedures is given in
Table 2.2,

RSN RONARRLANTARY

1./ “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846),”
3rd Edition, U.S. Environmental Protection Agency, 1586.

2/ Methods for Chemical Analysis of Water and Wastes (EPA-600/4-79-020, Revised
March 1983).

S-CUBED Division of Maxwell Laboratories, Inc.



TABLE 2.1.

Anatyte
Metals
Flame AAS or ICP Analyses
Metals
Flams AAS or ICP Analyses

Merais

Fumnace AAS Analyses

Volatile Organic Compounds
Semivoiatiie Organic Compounds
Organochiorine Pesticides and PCBs
Organophosphorus Pestcides
Chionnated Herbicides by Dernvitization

Standard Analytical Procedures

SAMPLE PREPARATION

Method

Acid Digestion of Aqueous Liquids
Acid Digestion of Aqueous Liquds

Acid Digestion of Aqusous Liquids
Purge and Trap

Continuous Liquid-Liquid Extracticn
Continuous Liquid-tiquid Extraction
Continuous Liquid-Liquid Extraction
Continuous Liquid-Liquid Extraction

SSS-R-87-8629

Reference Method
SW-848, 3rd Editlon

w-1818
w-1818
w-1618

S-CUBED Division of Maxwell Laboratorias, Inc.



SSS-R-87-8629

TABLE 2.1. Standard Anaiytical Procedures (Continued)

Analyte

Aluminum
Antimony
Arsanic
=

aryllium
Cadmium
Calcium
Cheomium
Cabnait
Copper
lron

Anaiyte
Voiatlg Organic Compounds

Semvoiatite Organic Campounds
(Base/Neutral and Acid Extractabies)

Qrganochicrine Pesticides and PCBa
Organaphesphorus Pesticides
Chiorinated Herbicides

INORGANIC ANALYSES
Method Reference Method
Flame 7020
Fumace 7041
Fumace 7060
Flame 7080
flame 7090
Fumace 713
Flame 7140
Fumace 79
Flame 7200
Flame 7210
Flame 7380
Fumace 7421
Flame 7450
Flame 7460
Cokd Vapor AAS 7470
flame 7520
Flame 7550
Flame 7810
Furnace 7740
Flame 7780
Flame 7o
Fumace 7841
Flame 7870
Fumace o1
Flame 7950
Colarimetric 9010
Colorimaetric W-340.1
Titrimetric 9030
ORGANIC ANALYSES
Method
Packed Column GC/MS
Capillary Column GC/MS
GC/ECD
GC/FPR
GC/ECD
4

S-CUBED Division of Maxweil Laboratories, Inc.

Referancs Method

8240
28270

Ww-16818
W-1818
w-1818
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TABLE 2.2. Analyte List

VOLATILE ORGANICS 8Y GC/MS (Method 8240)

Ctiicrinated Methanes Chicrinated Fluorocarbons
Carbon Tetrachicride Dichlorodifucromsthane
Chioroform (Trichloromethane) Trichicroflucramethane
Chicromethana 1,1,2-Trichior-1,2,2-trflucroethane
Methyiene Chicride (Dichioromethane)

Acid Esters

Chiorinated Ethanes Ethyl methacryiate
Chioroethane Methy! methacrylate
1,1-Dichioroethane Vinyl acetats
1,2-Dichloroethane
1,1-Dichiorcethylene Aromatic Hydrocarbons
trans-1,2-Oichlcroethyleng Benzena
1,1,1.2-Tetrachioroethane Ethyt benzene
1,1,2,2-Tetrachioroethane Styrane
Tetrachioraethylens Toluene
1,1,2-Trichiorogthang Xylenes
Trichioroathylone
Vinyl Chioride (Chicroethylens Katones and Aldehydes

Acatons

Chiorinsted Propanes/Butanes Acroigin (2-Propenal)
Altyl Chioride {3-Chicropropyiene) 2-Hoancne
1.2-Dichigropropane Methyi ethyl ketone (2-Butanone)
cie-1,3-Dichloropropytene Methyl isobutyi ketone (4-Methyl-2-pentancne)
trans-1,3-Dichioropropytene
1,2.3-Trichioropropana Nitriles
trans-1 4-Dichioro-2-buters Acryianitria

Methacryionitrile

Chicrogikyl Ethers

2-Chioroethyt vinyl ether Miscsilaneous
Acetonitnie**

Chiorinated Bromocarbons Carbon disulfide
Bromodichioromethane 1,.4-Dicxane®
Cibromochicromethane lodomethane

Pyriding®

Bromocarbons

S8romoform (Tribromoemethane)
Bramamethane
1,2-Dibromomethane (EDB)
Dibromomesthane

* Poor responsg factor. Other methods may yiekd improved quantitativa analysis.
** Signifies specific analytical protiems (a.g. standard avaiiability).

L]
S-CUBED Division of Maxwaell Labaratories, inc.
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TABLE 2.2. Analyte List (Continued)

SEMIVOLATILE ORGANICS BY GC/MS (Method 8270)

Chicrinated Ethanes/Propanes
Hexachioroethane
Hexachioropropene
Pentachiorogthane

Chiorinated Butanes/Pentanes
Hexachlorobutadiene
Hexachlorocyclopentadiena

Chiorinated Benzenes/Naphthalenes
2-Chicronaphthalene
o-Dichiorobenzene (1,2-Dichicrobenzena)
m-Oichicrobenzane {1,3-Dichlorobenzene)
p-Dichiorobenzene (1,4-Dichicrobenzens)
Hexachicrobenzene
Pentachiorobenzene
1,2,4,5-Tetrachiorobanzene
1,2,3-Trichiorobenzene®
1,2, 4-Trichicrobenzene

Chicorinated Phencis
p-Chicra-m-crasai (4-Chloro-3-methyiphenal)
2-Chioraphenct
2.4-Dichiorophenal
2,8-Dichiorophenol
Pemachiorophenol
2.3,4.8-Tetrachioraphenol
2,4,8-Trichtorophenol
2,4.5-Trichiorophenol

Chiorinated Aromatic Amines
p-Chioroaniling (4-Chicroaniline)
3,3'-Dichicrobenzidine
4,4'-Methylene bis(2-chigroaniline)

Haloethers.
8is(2-chiorosthox,, methane
Bis(2-chioroathyi) ether
Bis(2-Chicmisopropyl) ether
4-Bromop-anyl phenyl ether
4-Chiorophanyi phenyl ether

Alcohoils and Ethers

Benzyl aicohol
Resorcinol

Kstones
Acgtophenons
p-8enzoquinone {1,4-Benzaquinone)
Isophaorone
1,4-Napnthoquincne

Naphthalenes/Biphenyls
2-Methylnaphthalene
Naghthalene

Phencla
2,4-0imathyiphenol
o-Cresol (2-Methyiphsenol)
p-Cresol (4-Mathyiphenol)
Phenol

Phthalate Esters
Bis(2-athyihexyl) phthalate
Butyl benzyl phthalata
Olathyt phthalate
Dimethyl phthaiate
Oln-butyt phthaiate
Di-n-octyl phthaiate

Polynuciear Aromatic Hydrocarbons
Acenaphthene
Acsnaphthyiene
Anthracens
Benz(a)anthracene
Benzo(d)flucranthene
Benzo(k)fiucranthene
Benzo(g.h.)perylene
Benzo(a)pyrene

Chrysene
Dibenzo(a,hjanthracena
Oibenzo(a,e)pyrene
Dibenzo(a,)pyrene
7,12-Dimethyibenz{a)anthracena
Fuorene

Fluoranthens
indeno(1,2,3-cd)pyrene
3-Methyicholanthrena
Phengnthrens

Pyrene

*Not on the praposed 40 CFR 284, Appendix (X list (S1 FR 26832).

S-CUBED Division of Maxwell Laboratonas, Inc.
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TABLE 2.2. Analyte List (Continued)

SEMIVOLATILE ORGANICS 8Y GC/MS (Method 8270) - Continued

Aromatic Amines
2-Acstylaminofiucrene
4-Aminobiphanyl
Aniling
8enzxiine
Carbazale
p-Dimethylaminoazobenzene
3,3'-Dimethylbenzidine
a.a-Dimethyiphenethylamine
Diphenytamine
1-Napnthylamine
2-Naphthylamine
Phenylensdiamine

Nitrated Aromatic Amines
2-Nitrcaniline
3-Nitrcanaline
4-Nitroaniline
5-Nitro-o-toluidine (S-nitro-2-amino toluene)

Nitrcaromatics
m-Dinitrabenzine (1,3-Dinitrobenzene)
2,4-Dintrotoluens
2,6-Qintritcluena
Nitrobenzene

Nitrophenols
4,68-Dinitro-o0-crescl (4,8-Oinitro-
2-methyt phenoi)(DNOC)
2.4-Dintrophenoi
2-Nitroghenol
4-Nitraphenal

* Signifias potential analytical difficuities.

‘Nitrosamines

N-Nitroso-di-n-butylamine
N-Nitrcsodiethylaming
N-Nitrasodimethylamine
N-Nitrosophenylamine”
N-Nitroso-di-n-prapylarming**
N-Nitrosomethylethylamine
N-Nitrosomorphaline
N-Nitrosopiperidine
N-Nitrasopyrrolidine

Sultur-Containing Hydrocarbons

Benzenethiol

Aramite*

Benzoic Acid

3-Chigropropionitrile

m-Cresol (3-Methyiphenol)
Oibenzotfuran
1,2-Dibramo-3-chicropropana (DBCP)
3.3'-Dimethaxybenzdine
1,2-Oiphenyihydrazine
Haxachiorophense

Malanonitnle (Propanedinitnia)
Methapyrilene

Methyt mathane suifonata®
Phenacetin (Acetophenetdin)
2-Picoline

Pronamide

Safrcie

Trichicromethanethiol

Tris(2 3-dibromopropyl)phosphata®

** Nat on propasad 40 CFR 264, Appendix IX list (51 FR 26832).

S-CUBED Division of Maxwell Laboratories, Inc.
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TABLE 2.2. Analyte List (Continued)

ORGANCCHLORINE PESTICIDES AND PCBS BY GC/ECD (Method 8080)

Dlene-Based Endosulfans
Aldrin Endosulfan |
Dieidrin Endosuifan Il
Endrin
Endrin Aldehyde* Other Pesticides
Hegtachior Chlordane
Hepthachior Epaxide Chigcrobenzilata*
Isodrin Kepane

Mathoxychlar

BHCs Pertachigronitrobenzene (PCNB)*
a-BHC Toxaphena
p-8HC
1-8HC PCBs
£-BHC (Lincane) Arociar 1018

Arociar 1221

DOT and Derivatives Arccior 1232
4,4'-000 Arocior 1242
44'-DOE Aracior 1248
44007 Arocior 1254

Arocior 1260

*Denctes potential analyticat difculties.

S-CUBED Divisicn of Maxwell Labarataries, Inc.
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TABLE 2.2. Analyte List (Continued)

ORGANOPHOSPHORUS PESTICIDES BY GC/FPD (Mathod 8140)

Disutfoton + Phorate +
Famphur+ # Sulfotepp +
Parathion, ethyl + Znophos + *#

Parathion, methyl +
+QOn the proposed CRF, Appendix IX list (51 FR 26632).

*Denotes potential analytical difficuities (e.g., standard availability).
#Not currently approved analyte for Mathod 8140

CHLORINATED HERBICIDES BY DERIVITIZATION AND GC/ECD (Method 8130)

Category/Common Name Systematic Name

2,4-D and Derivatives

2,40 2,4-Dichicrophenoxyacstic Acid®
2,4,5-T and Derivatives

2457 2.4.5-Trichiorophenoxyacetic Acid®

2,4,5-TP (Silvex 2.4, 5-Trichloraphenoxypropionic Acid®
Rinitrophenol Derivatives

Dinoseb 2-3ec-Butyl-4,6-dinitrophenct (ONBF)*

*Currenty listad an 40 CFR 281, Appandix Vi,
#Not on the propased 40 CFR 284, Appendix X list (S1 FR 28832).

S-CUBED Oivision of Maxwel! Laharatorias, Inc.



TABLE 2.2. Analyte List (Continued)

inorganic Analytes

Aluminum
Antimony
Arsanic
Barium
Beryilium
Cadmium
Calcium
Chromium
Coban
Copper
fron

Lead
Magnesium
Manganese

Dloxin (Inciuded with Method 8270)
2,3,7,8-Tetrachicrodibenzo-p-dioxin

10

Mercury
Nickel
Osmium
Potassium
Selenium
Siiver
Sodium
Thallium
Tin
Vanadium
Zne
CY!I‘IUO
Fluoride
Sulfice

§$8S8-R-87-8629
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3.0 ANALYTICAL RESULTS

The analytical results for the water samples can be found in Tables 3.1 through 3.3.
These tables list the concentration of all analytes detected. Values reported with a flag
of J reprasent compounds identified, but with values calculated to be below the formal
detection limit. Values reported with a flag of B represent analytes found in the blank
as well as the sample and warn of possible/probable contamination. Analytes not
detected or otherwise qualified are not reported in these tables. Additional information
pertaining to these samples, including S-CUBED standard reporting sheets and
detection limits can be found in Appendices A through C.

TABLE 3.1. GC Data Summary - All Compounds Detected

Gamma-8HC Endosultan

UBEDID NusiD 24-0  (Lindane) Endrin Sulfate 4,4'-007
188=1 -

PC-LE-001 ND ND NO 028 0.042J
=2  PciEG2  NO ND NO ND 0084
1854 PC-LE-003 ND 0.017J ND ND 0.10.
185-5 NY-LE-Q1 130 ND 028 NO 0033 J
185-8 NY-LE-Q2 ND NO ND ND 0.098 J
188-1 NY-LE-Q3 160 ND ND ND 0.098J
188-2 FLLE-01 ND NO NO NO 0.14
1883 FL-LE-02 ND ND ND ND 0.18
188-4 FL-LE-03 ND ND ND ND 022
1888 SM-LE-002 89 ND ND ND 0.058 J
191-1 SM-LE-003 ND ND ND ND 0.082 J
1912 VD-LE-000 ND ND ND ND ND
191.3 VD-LE-001 ND ND NO ND ND
1914 VO-LE-002 ND NO NO ND ND
194-1 VD-LE-003 ND NO ND ND ND
1942 NC-LE-O1 ND NO ND ND 0.12

NC-LE-3 ND NO ND ND 0.13

Concentrations reportad are in Ug/L ard are confirmed by GC Oual Calumn.

J Indicates as estimated value. This fiag is used when the data indicates the presenca of a compound that
meets the identification critaria but the rasult is l1ass than the specified detection limit but greater than
zero ( 103J?l. If the detaction limit is 10 Ug/L and a concentration ot 3 Ug/L. is calculated, the value IS

asdJ.

13
S-CUBED Division of Maxwell Laboratories, (nc.
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TABLE 3.2. GC/MS Data Summary - Volatile Compounds Detecled

1,1-Dichioro- Trans-1,2- Ethyl- Methylens
S-CUBEDID NUSWD Acetone 2-Butanons ethane Dichloroethane Benzena 2-Hexanone Chiloside
185-1 PC-LE-001 4 99 ND NO NOD 0.69 on
185-2 8CALE-002 4. 1 ND ND ND 0414 0.32
166-3 PCLE-003 4.3 12 ND ND ND 0.36 0.092
185-4 NY-LE-O 081 22 ND ND ND ND 0.098
1855 NYLE-02 015 16 ND ND ND ND 0.17
1856 NYLE-03 ND ND ND ND ND ND 0.19
188-1 A-LE-0t 48 18 ND ND ND 04 0.006 J
188-2 AAE02 38 13 ND ND ND 00394 0.11
188-3 FLAEQ3 18 3 ND ND NO 00854 0044
1884  SMLE-001 0.17 029 ND ND ND 0.006 J 0002 J
1885 SMLEOO2 035 043 ND ND ND ND 0003 J
1886 SMLE003 029 044 ND ND ND 0012 0.003 J
191-1 VD-LE-000 ND ND ND ND ND ND 0.007
101-2 VD-LE-O01 ND ND 0004 J 0.016 ND ND 0012
1913  VDLE-002 0.008 J ND ND 0006 ND ND 0.014
1914 VD-LE-003 0004 J ND ND 0.012 ND ND 0 006
194-1 NCALE-01 0.18 0.12 ND ND ND ND 029
184-2 NCLE-02 043 0.73 ND ND 0015J 0.088 0.039
1943 NC-LE-03 18 1.1 ND ND ND 0.45 0.038
1,3-T Total 4-Metly
SCUBEDID NUSID Toluens Chioropropana Xylenes  2-Pentanone
185-1 PC-LE-001 054 0234 ND 057
185-2 PC-LE-002 055 ND ND ND
1853 PCLE-003 0861 ND ND 0.061
1854 NY-LE-O1 0.12 ND ND ND
1855 NY-LE-02 0.12 ND ND ND
1856 NY-LE-Q3 ND ND ND ND
188-1 RLAE-O1 1 ND ND 0.29
188-2 FLALE-02 11 ND ND ND
188-3 FLLE-D] ND ND ND ND
1884 SM-LE-001 ND ND ND ND @
186-5 SMHLE-002 ND ND ND ND o
1888 SM-LE-003 ND ND ND ND ]
191-1 VD-LE-000 ND ND ND ND g
191-2 VO-LE-001 ND ND ND ND g
191-3 VD-LE-002 ND ND ND ND ~
191-4 VD-LE-003 ND ND ND ND ©
194-1 NC-LE-01 0094 ND ND ND

194-2 NC-LE 02 0073 ND 029 ND

nnrn
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TABLE 3.3. GC/MS Data Summary - Semivoiatile Compounds Detected

Bis{2-Ethyt Diethyl-
S.CUBEDID NUSID p-Cresot Pheno! Hexyl)Phthalate Phthiste

1851 PC-LE-Q01 44 14 ND NO
1852 PCLEQ02 44 17 ND ND
188-3 PC-LE-003 4.5 18 ND ND
185-4 NY-LE-Q1 5.1 1 NO NOQ

2

185-5 NY-LE-Q2 ND ND NOD ND

1856 NY-LE-Q3 ND NO 0.17 ND

188-1 FL-LE-0Y NOD :g Q0178 0.032
ND

188-3 FLAEO3 NO ND ND
188-4 SM-LE-001 0.054 0.041 ND ND
1885 SM-ALE-Q02 aos? 0.048 NO ND
188-8 SM-LE-003 0.078 0.078 ND ND
191-1 VO-LEQO0 ND ND ND ND
191-2 VD-LE-Q01 ND ND ND ND
1913 VO-LEQ02 NO ND ND ND
1914 VOLEO3 ND ND ND NO
194-1 NC-LE-O1 o2 0.089 ND NO
194.2 NCLEQ2 NO Qo098 ND ND
194-3 NCAE-C3 NO e.g78 ND NO

All concentrations are in Mg/L.
8 Indicates that the analyte was found in the blank as well as the sampie.

13
S-CUEBED Oivision at Maxwe(l Laborataries, Inc.
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TABLE 3.4. Analytical Data Summary - Melal Analysis (All results are expressed in mg/L)
S-QEEP 10 WS ID Alymiaua Astimeny Arsenic @erius Berylilum SCadmive Sheomlum Cobelt Copper [Nren  head Manganese

186-1 PC-LE-00) 2.4 ND 0.011 1.84 N 0.008 0.011 N0 N 208 » 8.2
106-2 PC-LE-002 5.4 N 6.008 1.70 ND 0.008 0.039 [+ NO 261 0.048 s.07
105-3 PC-LE-003 2.9 N 0.008 1.67 N N 0.008 ND N 242 0.012 8.20
185-30  PC-LE-003A 2.2 MO 0.014 1.43 3 N 0.066 N ND 214 ") 7.60
105-4 NY-LE-O1 [ 0.02 0.010 0.89 N 6.011 0.009 N 0.18 93.8 0.018 11.2
108-6 NY-LE-02 o 0.01 0.008 0.89 W 0.609 0.011 ND 0.20 92.¢ 0.010 11.2
186-8 NY-LE-03 ND 0.02 0.012 0.82 e 0.008 0.013 ND 0.19 9.8 0.022 11.8
108-1 FL-LE-0) 6.4 ™ 0.023 0.48 ND 0.008 0.012 N W 16.3 0.088 1.1
188-2 R-LE-02 5.0 " 0.019 0.48 ND 0.008 0.012 N W 17.6 0.086 1.04
100-2 A-LE-0) 5.0 [ 0.02 0.34 ND 0.007 0.010 N N 16.4 0.061 1.80
188-4 SM-LE-00) [*) ND 0.010 0.41 D 0.002 0.006 " N 6.4 0.009 1.68
188-§ SM-LE-002 ™3 ND 0.009 0.34 ™ 0.003 0.00§ (" W 6.6 0.01% 1.67
188-8 SU-LE-003 1.6 ND 0.000 0.24 N 0.002 0.009 NO M 6.8 0.008 1.68
101-3 vD-LE-000 [*) M [+ ND N ™) ™) ND N ™) N [
191-2 VD-LE-001 N ND 0.007 0.48 ND ™ 0.003 N W 2.2 a0 0.30
101-3 vO-LE-002 * [ a.008 0.66 '+ [ 0.002 '™ W  21.2 0 0.27
191-4 VD-LE-003 W D 0.00? 0.48 N N 0.008 ™ N 22.8 ND 0.33
164-1 NC-LE-01 3 D 0.044 0.27 ND ) ™) w N 21.1 0.028 1.31
104-2 NC-LE-02 N ND 0.040 0.41 N D 0.005 NO N 104 0.027 1.48
~ 184-8 NC-LE-03 W ™ 0.044 0.84 N N 0.008 ™ N 20.9 0.018 1.20
Method Detectica Lisit 1.6 0.01 0.003 0.10 0.04 0.002 0.003 0.16 0.06 1.2 0.007 0.08
QN0 10 N5 I Mercury Mickel QOgmjum Potassium Selsnlun Silver Sedive Jhellium Yin Yeosdium Zing Calclum Negneglum
185-3  PC-LE-001 o w W 453.7 N » e17.0 N ND 0.016 O0.4¢ 709 24
106-2¢  PC-LE-002 " 0.1% ™ 4718 ND w 22.8 W » 0.018 O.51 667 422
106-3  PC-LE-003 N 0.13 N0 4.8 N 3 846.0 3 N 0.018 0.3¢ 794 a2
186-30 PC-LE-003A N ™) ' 363.0 ND W 762.3 ND ™) 0.024' 0.88 147 400
186-4 W-LE-O1 N 0.23 " 680.7 ND N 1645.7 ND ") 0.06 1.21 1% 199
185-§  NY-LE-02 N 0.23 ™) 707.9 ™) N  1800.2 ) W 0.016 1.20 706 184
106-8  NY-LE-03 [+ 0.24 ™ 760.3 ND o 2200.4 ND N N 1.21  s02 101
188-1 R-LE-01 [+ » ™ .1 0.006 M 12000 N N 0.009 2.2 2362 126
108-2  FL-LE-02 N 0 ™) 744.0 0.006 M 1220.4 ND ND 0.011 2.68 a0 117
199-2 FL-LE-D3 N * ) 816.6 ™) N 1610.5 N N 0.021 2.39 M9 118
188-4  SM-LE-001 M 0.1 N 217.6 N ND 676.0 NO NO 0.020 0.2¢ 160 76
108-8  SN-LE-002 Y 0.1 N 228.7 D N 701.7 ND N 0.02¢ 0.20 174 74
188-6  SM-LE-003 N 0.13 N 100.8 N ND  2824.2 N N 0.020 0.20 146 1]
192-}  VD-LE-DOO ND ™ W [~ ND [ 118.0 ND N ™ 0.08 N ND
191-2  VD-LE-001 N w S 146.2 ND N 662.5 ND N 0.013 0.07 272 100
191-3  VD-LE-002 WD 0.14 " 270.4 N ) 662.6 ND N 0.011 0.18 203 102
101-4  VD-LE-003 ND 0.16 ™ 268.8 ND r 601.8 N NO 0.014 0.10 268 189
104-1 NC-LE-01 ND 0.1) ™ 613.4 ND W  1076.8 ND ND 0.017 0.16 26 118
184-2  NC-LE-D2 N 0.14 N 526.3 ND N 1402.0 ND ND 0.020 0.09 207 124
194-3  NC-LE-03 M ND N §00.1 N N 11343 ND N 0.024 0.12 174 114
Method Dstectioa Limit 0.002 0.13 48 0.20 0.008 6.0 0.04 0.¢ 2.1 0.000 0.0 a9 a0

6298-26-4-88%
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4.0 QA/QC SAMPLE RESULTS

Quality assurance objectives for precision and accuracy are expressed in terms of
relative percent deviation (RPD) for duplicate analysis and percent recavery of matrix
spike compounds. Two samples received were specifically labelled for duplicate and
matrix spike/matrix spike duplicate analyses (PC-LE-003A and NC-LE-01A
respectively). Tables 4.1 through 4.7 detail the accuracy and/or precision associated in
the analysis of these samples. Percent recovery of surrogate compounds added to
each sample can be found in Table 4.7.

Note that for cyanide analysis, S-CUBED Number 185-3 (PC-LE-003) was used for
matrix spike analysis because of matrix interfererice problems encountered with 194-4
MS (NC-LE-01A).

15
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TABLE 4.1. QC Results - GC Dupiicate Analyses

188-3 188-3 OUP
Pesticides/PCB Analysis {ug/h {ug{h RPD
Alpha-88C ND ND -
Beta-BHC ND ND -
Daita-BHC ND ND -
Gamma-BHC(Lindane) 0.017J 002 J 30
Heptachior ND ND -
Nemachior Epoxid ND ND :
H or Egaxide -
Endosuifan | ND ND .
Dieldrin ND ND -
4,4-00E NO ND -
Endrin ND ND -
Endosulfan il NO ND -
4,4'-000 NO ND -
Endrin Aldehyde NO ND -
Endosulfan Sulfate NO ND -
4,4'-00T Q.10 0.1 9.52
Methoxychicr NQ ND -
Endrin ketone ND ND -
Chiordans ND ND -
Toxaphene ND ND -
Arochior-1018 NO ND -
Arochior-1221 NO ND -
Arochlor-1232 ND ND -
Arochlor-1242 ND ND -
Arochior-1248 ND ND -
Arochior-1254 ND ND -
Arochicr-1260 ND NG -
Qrgancphoshats Analysis
Pharate ND ND -
Suifctepp ND ND -
Disulfoton ND ND -
Methyi Parathion ND NO -
Ethyl Parathion NO NO -
Famphur ND ND -
Herbicide Anstysle
240 ND ND -
24.5%TP ND NO .
2457 NOD NO -
Dinoseb ND ND -
1a
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TABLE42 QC Results - VOA Duplicate Analysis

Acstone
Baenzene
Bromodichioromethane
Bromomethane
2-8utancne
Carbon Tetrachioride
Chiorobenzene
Dicromochioromethane
Chiorethanae
2-Chigrethylivinylether
Chiorform
Chioromethana
1,1-Oichigroethane
1.2-Dichloroethane
1,1-Dichlorogthene
Trans-1.2-Dichicroethens
1,.2-Dichlorgpropane
1,2-Oibromomethane
Qibromomethane
Methyl
Acrolein

onitnie
Mathacryionitrile
1,4-Dicxane

Ethyi Cyanide
Ci8-1,3-Dichiorpropene
Trans-1,3-Dichioropropens
Ethylbenzenae
2-Hexanone
Methylene Chicride
Styrena
1.1,2.2-Tetrachlorcethane
Tetrachicroethena
Toluane
1,1.1-Trichioroethana
1,1,2-Trichioroethana
Trichloroethene
1,2,3-Tnchicropropane
Vinyl Chieride
Total Xylenes
Allyl Chionde
1,1,1,2-Tetrachiorcathane
Trans-1,4-Dichicre-2-8utene
lodcmethane
Trichicrofluaromethanes
1.1,2-Trichiiorotrifiuoroethans
Bromatorm.
. -Pentancne
athyk1
Cartan Qisulfice

185-3

17

188-3 Dup

E

B

-
o
-
[ ]

4
o
llllll...lllllllllllollglll

Q1 §7.31
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TABLE4.3. QC Results - Semivolatile Duplicate Analysis
188-3 188-3D 185-3 183-30
(mgM (mgM RED (mg/l (mg/) RPC
2-Acstylamincflucrens ND ND - 3,3-Oichlcrobenzidine ND ND -
4-Aminobiphenyl ND ND - 4,4-Methylene Bis(2-Chioroaniling) ND NO -
Aniling ND ND - Bis(2-Chicroathaxy)Methane NO ND .
Benzidine ND ND - Bis(2-Chioroathyl) Ether NOD ND -
Carbazole ND ND - Big{2-Chiorisopropyl)Ether ND NO -
p-Dimetnylamincazobenzene ND  ND - 4-8romaphenyl Phenyl Ether NO NO -
3,3-Oimsthylbenzidine NO NO - 4-Chiorophenyl Phenyi Ether ND ND -
aa-Oimethyiphenethylamine NO  NO - Benzyl Alcohol NDO NO -
Diphenylamine ND ND - Resgreinal ND NO -
1-Naphthtiamine ND NO - Acsatophenol ND ND -
2-Naphthylamine ND ND - p-8enzoquinona NO ND -
Phenyienadiamine NO NO - isophorone ND ND -
2-Nitroaniline ND NO - 1,4-Naphthquinone NO ND -
3-Nitroaniline ND ND - 2-Mgthyinaphthalena NO ND .
4-Nitroaniline NO ND - Naphthalene ND ND -
S-Nitro-O-Teluidine ND ND - 2,4-Dimathyipherol ND ND -
m-Dinrtrobenzene ND ND - Benzenethiol ND ND -
2,4-Qinttrotgluene NO ND - Ararmite ND ND -
2,6-Dinitrotwiuene ND ND - Benzoic Acid ND  NO -
Ntrabenzene ND ND - 3-Chioropropionitrile ND NO -
4,8-Dinrtro-O-Cresol ND ND - m-Cresol ND ND -
2.4-Ointrophencl NOD NO - Dibenzofuran ND ND -
2-Nitraphenol NO ND - 1,2-Dibroma-3-Chioropropane ND ND -
4-Nitrophenol ND NO - 3,3-Oimethoxybenzidine NO NDO -
N-Nitrgso-Di-N-Butylamine NO NO - 1,2-Diphenyinydrazine ND ND -
N-Nitrosodigthylamine ND ND - Hexachiorphene ND ND -
N-Nrirosodimethytaming ND ND - lscsafrole ND ND -
N-Nitrosodiphenylamine ND NO - Malonrtrile ND ND -
N-Nitrosomethyiethyiamine ND ND - Mathapyniine ND ND -
N-Nitrosomorphoiine ND ND - Methyl Methane Sulfonats ND ND -
N-Nitroscperigine ND ND - Phenacetine ND ND -
N-Nitrosopyrrotiding NO NO - 2-Picoling ND ND -
m-Oichicrobanzene ND ND - Pronamide ND NO -
p-Dichiorobenzene ND NO - Safrole ND ND -
Haxachiorobenzene ND ND - Trichioromethanethiol ND ND -
Pentachiorctenzens ND ND - Tris(2,3-Dibromopropyl)Phosgate ND ND -
L e Tcnioranen N Nb - Einyl Methacryaiats N No .
1,2,4-Trichiorobenzens - .
hioro-m-Crasol ND ND - Hexachicroathane ND ND -
2-Chiorophencl ND ND - Hexachioropropene ND ND .
2.4-Oichiorophenol ND NO - Pentachicrosthans ND ND -
Pantachicrophenal ND ND - Hexachiorobutadiene ND ND -
2.3,4.6-Tetrachicrophenal NO ND - Heaxachiorocyclopentadiena ND ND -
2.4,6-Trichiorophenol ND ND - 2-Chicronaphthalene ND ND -
2.4 5-Trichicrophenoi ND ND -
p-Chioroaniline ND ND -
18
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TABLE 4.3. QC Resuits - Semivolatile Duplicate Analysis (Continued)

1853 18530
(maf)  (mg/h Lildd

o-Cresol ND ND -
p-Cresol 48 8.1 12.37
Phenct 18 21 15.38
Bis(2-Elhyihexyl)Phthaiate ND ND -
Butyl Benzyl Phthalate ND ND

Digthyl Phthalate ND ND .
Dimetnyl Phthalate ND ND -
Oi-N-Butyl Phthalate ND NOD -
DI-N-Octyl Phthalate ND ND .
Acenaphthena ND NO -
Acenaphthtiena ND ND .
Anthracene NO ND .
Benz(a)anthracena ND ND .
Benzo(d)Flycranthena ND ND -
Benzo(k)Flycranthene ND ND -
Benzo(g,h,)Perylens NO ND -
Benzo(A)Pyrene ND ND -
Chrysene NO ND -
Dibenzo(a,h)Anthracene ND ND .
Cibenzo(a,e)Pyrena ND ND -
Dibenzo(a,))Pyrene ND NO .
7.12-Dimethyibenzo{A)Anthracenae ND NO -
Fluorena ND NO -
Fluoranthens ND ND -
Indeno(1,2.3-cd)Pyrane ND ND -
3-Methyichicamhrene ND ND -
Phenanthrene ND ND -
Pyreng ND ND -

19
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TABLE 44. QC Results - Inorganics - Duplicate Analyses

Anaiyte 188-3 188-30 RPD
Fluoride 1.09 1.04 4.74
Sulfide 288 32 11.22
Cyanide Q.04 0.04 1]
Alyminum 279 2.19 24.0
Antimany 0.0048 0.0027 50.0
Arsenic Q.0077 0.0138 548
Barium 1.572 1.438 9.0
Beryllium £.018 0.022 arzs
Caicium 7935 746.8 8.1
Cadmium 0.000901 Q.000733 128
Chromium 0.00898 Q.00684 as
gogat -go ) g'glg 53'0
Copper 0 y
Iron 2428 2138 127
Lead 0.012 2.008 798
Magnesium 4118 4003 28
m‘"mq“"“’ oL Dlts“ a8
< < -
Nickal 0.128 0.114 11.8
Qsmium <DL <DL -
Potassium 4718 830 28.1
Setenium 0.0008 0.0008 Q
Silver <0.0089 0.0 200
Sodium 8483 7523 11.8
Thalllum <DL <0L -
Tin 0 0.644 200
Vanadium 0.0180 0.0263 298
ane 0.37684 03273 14.0
2
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TABLE4.5. QC Results Spike/Malrix Spike Duplicate Recovery - Organic Analyses

"3U] ‘SOUCIRIOGE IBMXBY 1O UOBING QEBND-S

¥/

E

|

g

c:tdlcdfrn Sample Conc. Conc.

Result MS % MSD % QcC Limhis
Compound fuahl  fupM) fugh  Recovery {ug) Recovery RPD  RPD Recovery
1,1 Dichioroethane 1000 ND 830 63 820 a2 1.23 14 61-145
Trichioroethena 1000 ND 810 81 840 o4 364 14 71-120

1000 ND 1000 100 1000 100 0 . 13 75130
Toluene 1000 ND 1000 110 1000 100 8.52 13 76125
Benzene 1000 ND 1100 110 1100 110 0 11 76127
1,2,4-Trichlosobenzene 100 ND 64 64 78 78 19.72 28 23968
100 ND 56 56 60 60 6.90 31 48118
2,4-Dinitrololusne 100 ND 13 13 15 15 14.29 38 2496
Pyrena 100 ND a7 37 S0 50 29.89 3t 26127
1,4-Dichiorchenzena 100 ND 49 49 65 65 28.07 28 3697
P: 1 Jachiorophenol 200 ND a1 455 84 42 8 5 9103
Phenol 200 89 220 655 220 655 0 42 1289
2-Chlorophenol 200 ND 230 115 210 106 8.09 40 27123
4-Chioro-3-Methyiphenol 200 ND 280 140 240 120 15.38 42 2397
4-Nitrophenol 200 ND ND 0 ND 0 0 80 1080
LUindans 10 0 118 118 15 56123
W 10 1] 83 83 20 40-13%
( 10 0 27 27 22 40120
Dieldrin 25 0 139 86 18 62-126
Endrin 25 0 208 82 21 56121
4,4-DDST 25 0.12 264 105 27 38127
Phorate 5000 0 5200 104
Sulfot 5000 0 2700 &5
Disuliton 5000 0 1300 25
Msthyl Parathion NA 0 NA NA
Ethyl Parathion 5000 ] 1800 :1‘2
Famghur 5000 0 210 g
24D 200 0 194 97 b
2457TP 200 0 226 112 o
2,457 200 0 110 54 ;
Dinaseb 200 0 149 74 o
[(+]



TABLE4.6. QC Results Spike/Matrix Spike Duplicate Recovery Inorganic Analyses

S-CUBED ID

194-4
194-4
185-3*

1914

AMM‘

Fluoride
Sulfice
Cyanida

Aluminum

Antimony
Arsanic
Boryliy
ium
Caicium
Cadmium
Chromium
Cabalt
Copper
iron
Laad
Magnesium
Manganese
Mercury
Nickel
Qsmiym
Potassium
Selenium
Silver
Sodium
Thallium
Tin

Vanadium
Zinc

Cone. Spike
Added
{mg/h’

1.0

28
40

8088,

- s

i

Sampie Cone.
Result MS %
{maf) (mg/D Recovery
0.67 1.60 <}
6558 84.8 as
0.04 408 10t
0.80 838 112
0.0022 0.0292 108
0.0438 0.0841 81.2
0.273 1.231 958
0.007 0.052 118
218 408 96.2
0.000685 0.00844 183
Q.000581 0.00841 39
0.094 0.563 13N
£.010 0.242 126
2107 36.08 100
0.0283 0.0304 41
118.5 183.3 112
1.314 2.730 142
<DL 0.0024 48
0.128 0.414 953
<DBL 34132 833
8134 10528 220
0.0030 0.0143 412
.0267 0.0444 35.6
1075.8 17873 138
0.078 10.32 102
-1.832 9.662 118
0.0170 0.0424 102
Q.1538 0.1638 19.8

* S-CUBED sample number 185-3 (PC-LE-003) used as MS due to matrix problems encountered with
194-4 (NC-LE-Q1).

2
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TABLE 4.7.  QC Results - Surrogate Percent Rocovery

| ————VOLATWLES I SEMIVOLATILES |  PESTICIDES
1,2-Dichioro- Nitro- 2-Fluro- Terphenyt- 2-Fluro- 2,4,6-Toh- Dibutyt-
Toluene-DS BFB Ethane DS Benzene-DS Biphenyl Dl Phenol-D5 Phenol Bromapghenol Chilornedate
$CUBEDID  NUSID (88-110) (89-115) (78-194) (35-114)  (43-116) (33-141) {10-94) {21-100)  (10-123)  [24-184)**

'““ M‘m' [ 11 ] L 11 ] L 1] ] [ 1 1] can .-..

185-2 PCALE-002 :g }g u;“; s see ane PP aee P :g
‘m PO-I.E-M 1]0 "' 10‘ [ T'T] . [T st LY T [ 1T [T 1] 118
‘m Pc—l.Em ‘m “n lm ase ane ane sas ane [ T 1] ‘m
1854 NVLE-0) o7 104 101 50 96 81 0* 22 112 100
1856 NY-LE-02 06 o7 82 39 100 58 0* 126" 11 101
1856 NV-LE-03 88 103 109 36 95 70 143¢ 133* 115 29
168-1 FL-LE-01 134 59° 53° 56 61 58 101* 80 29 114
1882 FLAE-02 126° 102 46° 104 67 65 146° 25 119 120
1883 FLLE-03 103 101 26 101 100 55 137° 81 100 105
188-4 SM-LE-001 89 <] 84* &4 69 51 134¢ 83 106 68
188-5 SM-LE-002 97 102 26 86 7 85 130° 75 109 100
1688 SM-LE-003 94 108 37 86 72 59 140* 131° 138° 104
191-1 VD-LE-000 102 104 07 102 93 1§ 100* 86 106 85
191-2 VD-LE-001 o7 105 26 110 99 90 123* 91 127+ 10
1913 VD-LE-002 101 89 102 108 102 80 1u7re 120 87
1914 VD-LE-003 96 103 o1 105 102 83 112¢ 20 130° 101
194-1 NCLE-O1 96 96 a7 49 09 67 150° 156* 120 97
194-2 NC-LE-02 10 109 07 85 103 56 150° 137* 149° 17
1943 NC-LE-03 103 106 36* 61 104 n 141° 145* 129 141

" Vamesueo%olmaarequ'mdocm
se= Swirogates not obsesved al sufficient levels o report

6298-28-4-S8%
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8.0 ANALYTICAL DISCUSSION

5.1 Appendix IX Volatlle and Semivolatile GC/MS Analyses

A series of 22 landfill leachate samples were submitted to S-CUBED for GC/MS
analyses, with an emphasis on determination of parts per billion levels ot EPA
Appendix IX substances. This newly compiled listing of hazardous substances is
undergoing its first practical application to environmental samples. Thus, new libraries
were created, permitting full qualitative and quantitative analyses for both the volatile
and semivolatile components on this list.

Due to this present study being the first application of the analysis of the Appendix IX
compounds in this laboratory and possibly in any laboratory, several technical
difficulties were recognized, which are documented here. These technical difficulties
include recognition that a few of the compounds under analysis are not suitable for
GC/MS analysis; certain of the compounds are cross reactive with other members of
the group; and finally certain ot the compounds are unavailable as standards, due in
some cases 0 their extremely hazardous nature.

5.1.1 Volatile Appendix IX Analysis

Compilation of a standard mixture of Appendix IX volatile substances resuited in
creation of a GC/MS library describing 57 substances. These substances included 3
internal standards (used as an analytical aid), 3 surrogate compounds (permitting
quality control) and 51 out of the 81 hazardous substances on the Appendix IX list. Of
the original 61 volatile substances, two were reclassified as semivolatile (pyridine and
ethyl methacrylate) and one was too great of a heaith hazard to permit analysis as a
standard (2-chicro-1,3-butadiene). Finally, four compounds (ethyl ether, 2-propen-1-ol,
2-propyl-1-ol and 1,3-dichloro-2-propenal) are inappropriata for purge and trap analysis
due to their high solubility in water.

The standard Tenex volatile trap used in these analyses led to difficuities in analyses
with four compounds, specifically dichiorofluoromethane, trichioroflueromethane,
trichloratrifiucroethane (3 types of Freon™), and methyl isobutyl ketone. A three phase
trap, including charcoal as an adsorbent, may more effectively retain these compounds
for successful GC/MS analysis. Reactivity of certain of the compounds led to poor
analysis performance, most notably with the analysis of 2-chioroethyt vinyl ether, and to
a lesser extent with 2-hexancne and 2-butancne.

S-CUBED Division of Maxwell Laboratorigs, Inc.
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5.1.2 Semivolatile Appendix IX Analysis

A library of 133 compounds was created to permit analysis of the Appendix (X
semivolatile compound group. This library consisted of 6 Internal Standards, 6
Surrogates, and 121 hazardous substances. A certain amount of rearrangement of the
Appendix IX list was required in this practical application. Two substances were
added from the Volatile list (mentioned above), two compounds were found to exist in
two isomeric forms (aramite and isosafrole) additionally lengthening the list of
hazardous substances. Several compounds were subtracted from the list, either due to
the inappropriate nature of analyzing these compounds by GC/MS or their non-
availability as standards. Presented below is a list of problem compounds:

Compound

3.3-Dimethylbenzidine
N-Nitreso-d-n-propylamine

a.a-Oimethyiphenethytamine

Phenylenediamine

2.4-Toluenediaming

o-Tolidine

p-Toluidine

2-Nitrcaniline

3-Nitrcaniling

4-Nitroaniling

2-Nitro-o-toludine

n-Nitrosapyrroliding

Benzenethiol

Dibenzothiophene

m-Cresol

3.3'-0imethoxybenziding

1,2-Diphenyihydrazine
Hm&loropnmo

Trichicromathanethiol
Tﬂs(:.:-blhrampropyl)
phosghate
Methacryiate
benzene

1,2.3-Trichicrobenzens
2.3,58-Tetrachioraghaencl
Dipherryt ather

sesssccw>iilruanorrfevsocoracn E

2-Mathyinapthalene
Dibenzo(a.e)pyrene
Olbenzo(1,i)pyrens

Q'Somé':fcmw att mdm Cuatitative Analysis Performed: N
. e attime i act: NA.
c-cmmmmmmnnm(yu )
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Additional difficulties were observed with the newly constructed Appendix iX library
system. Difflculties with our first internal standard (1,4-Dichlorobenzene-D4) were
observed, whereby a suspected interference from the undeuterated, heavy chiorinated
isotopic isomers of dichlorobenzenes may have caused quantitation difficulties. Thus
corrective action was taken, changing quantitation standard reterence for several
compounds to a more stable reference compound. Two compounds were apparently
unstable or otherwise reactive, providing difficultias in analyses: ethyl methacrylate and
hexachlorophene were only detectable in our most concentrated GC/MS standards. The
naming of the three naturally occurring dichlorobenzene isomers was found to
juxtaposed, however these compounds were not observed in the target samples.
Finally, evidence for a cross reaction between certain of the Appendix IX compounds
was seen when an intermediate standard solution of sulfur-containing hydrocarbons, the
miscellaneous chiorinated ethanes/propanes, chiorinated butanes/pentanes, chiorinated
benzenes/napthalenes, halcethers, phthalate esters and polynuclear aromatic
hydrocarbons were mixed and left in a iaboratory freezer overnight, turning blue.

5.1.2 Analytical Review

The compesition of many of the samples under analys:s resuited in significant analytical
challenges. The following samples were observed to be comprised of large amounts of
Qrganic acids and related palar compounds, consistent with degrading natural organic
matter resuiting in difficuities in analysis due to chromatographic interferance, whereby
the retention of target compounds may be shifted by unpredictable amounts. The
solution to this type of problem is re-extraction at the following recommended levels, and
subsequent re-examination by GC/MS for absolutely certain analytical data.

Overicaded Samples
Recommended
Sampie Re-Extraction Volume
194-1A 100 mi
184-1A 100 mi
194-3A 100 mi.
1854 100 mi.
188-8A 100 mi.
188-4A 100 mi.
188-8A 100 mi
1888 10 mi
1888 10 mi
188-1A 10 mi
188-2A 10 miL
186-1 10 mt
188-2 10 mi.
186-3 10 mi.
28
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Certain of the samples presented other analysis difficuities. Four such samples
provided solid extracts for GC/MS analyses. These were diluted to a larger extent (e.g.
1:60 vs. 1:2). As a result of these dilutions, the surrogates for samples 185-1, 185-2,
185-3 and 185-30 were not observed at sufficient levels to report.

5.1.4 Dioxin Screening

Scraening for dioxin contamination was approached by analysis of a pure dioxin
standard, and subsequent examination of the GC/MS data for this compound. Analysis
of 32 nanograms (0.000000032 grams) of the 2,3,7,8-TCDO isomer provided an exact
mass spectrum and retention time as produced by our GC/MS equipment. These data
were used within a wide window to determine if this isomer, or any similar compounds,
were detectable in the NUS samples. None were detectsd in any of the samples
associated with this project.

5.2 Metais Analysis

All correlation coefficients are greater than 0.955. Instrument calibration linearity is
verified.

IDL are 1 to 15 times optimum as specified in SW-848, p. 7000-02, Tabie 1°. (Aluminum
was the warst case; see below regarding osmium).

MOL are 0.2 to 7.5 times ground water monitoring detection limits specified in SW-848,
p. TWO-29, Table 2-18 (Aluminum worst casa).

EPA QC check sample resuits are all within 95-120% of true values.

Precision, as measured by duplicate analysis, is within 15% RDP for all analytes for
which sufficient native analyte concentration exists. For analyte concentrations at or
near MOL, RPD values of 20% to 60% are typical, while for analyte concentrations well
beiow MDL, RPO values up to 200% are found.

Accuracy, as measured by matrix spike recoveries, is within 80-131% recovery for most
analytes. Exceptions: manganese (142%), whose anomailously high recovery cannaot
be explained at this time; selenium (41.2%), whose recovery is probably due to
volatilization loss during digestion; zinc (19.6%), whose recovery is below MDL is
therefore quantitatively indistinguishable from zero, and probably indicative of a
laboratory spike omission error; silver (35.86%), whose recovery is probably

S-CUBED Dlivision af Maxwell Laboratories, Inc.



due to a high chloride concentration native to the sample; calcium (193%), whose high
recovery is most likely due to contamination; chromium (39%), whose low recovery is
probably due to high chioride concentration; lead (41%) is probably due to high
chloride as well; potassium (220%) whose high recovery is probably due to extremely
high dilution error or possible contamination.

In summary, the sample matrix contained many interferents, such as high
concentrations of saits (chioride), organic matter, and observable surfactants. In order
to dilute out these interferents for low level analytes, detection limits are sacrificed,
rendering the use of GFAA pointless. High chioride causes early volatilization in many
furnace metals, hence, low recoveries for chromium, lead, and selenium. Chloride can
also cause enhancement of signal for flame metals which may explain high recoveries
for many flame metals.

28
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Laboreatary Qperastiona March 17, 1987
Treace Netals Section

ANALYSIS NARRATIVE

Project: 3030.003.02 - 1,2 (Total Metals)
Title: NUS EPA TSD Regulationa Support

Client: EPA

This is en analytical task in support of the NUS EPA TSD Regul-
stianas Suppart praject vhich conaisted af tvd salid (ash) matrix sample
The semples vere received Fedruary 12, 1987, end digeated for FAA and
ICP analymes by Nethad 3030 of Test Methodas for Evaluating Solid Waate,
SW-846, Third Edition, September 1986, on February 27, 1987. No proble
vere noted for the digestians.

The samples vere analyzed by ICP on March 16, 1987. All reference
and check standard valuea vere vithin ten percent vindave. Negative
background carrection greeater than or equal to the detection limit vas
noted for chreomiums for the cealibretion blank, but the negative value ve
not significent enough to justify recalibrstion for this snalyte. Iroen
vaas present in the reagent blank at 34 ppb. This is slightly higher th
the normsl level but adda an insignificant positive bias to the reporte
iron results bhecause of the large amaunta of this analyte found in both
samples. Duplicate precisian, vhich vas greater than tventy percent fac
all enalytes except chromium, indicate that the sample nusber NY ASH 0Ol
ia non-homogenecus. Because of the non-homogeneity af the sample, spike
recaveries, vhich ranged from none ta several thousand percent, are mes
ingleas and no conclusions can be dravn from the spike and duplicate
Spike recaveriea.

Furnace AA analytes vere analyzed hetveen March 4 and 9, 1987. Al
reference and check standarda vere vithin tventy percent vindovs. Cal-
idbration and reagent blanks vere clesn. Selenium ves reported at s
higher detection limit for sample and duplicate because of interference
89 no canclusiona can be dravn abaut methed precision for this analyte.
The 43 percent RPD reported for the arsenic sample and duplicate result
agein indicate that gesple nusber NY ASH Q1 vas non-homagenecus. Spike
and duplicate apike recoveries for selenium and arsenic are nmneaningless
because of interferencea and non-homageneity, respectively.

The samples vere digeeted for Hg CVAA analysis accerding to the
SW-846 reference abave, Methad 7471, an February 26, 1987, end analyzec
the same day. All reference and check atandards vere vithin twenty
percent vindovs. Calibrstion and reagent blanks vere clesn. Seample ar
duplicate RPD vas 9.5 percent and spilte recavery vas 100 percent but
sanple homogeneity for sercury should be suspect hecause of the reasults

‘Eéﬁu$¢eg;z ﬁ£;JLA4L%5/

Steven L. Helberg
Shift Supervisar

G850 VERSAR CENTER o P 0. 80X 1549 ¢ SPRINGPFIELD. VIRGINIA 22151 ¢ TELEPHONE: (703) 750-3000 @ TELEX 901128
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LABORATORY OPERATIONS March 16, 1987
TRACE METALS SECTION

ANALYTICAL RESULTS

Project: 3030.3.2 - 182
Lab Na.: 22394
Field No.: NY ASH 01

¢ Conc., in: mg/kg )
CET wiimyr

ICP Analysis AA Analysis
Sample Sample
Parameter Concentration Paraneter Cancentraetion
Cadmiunm 14.8 Arsenic 11. 4
Chromsium 3S.2 Nercury 0.10
Capper 226. Seleniun < 3.
Iron 18, 90Q.
Leed 630.
Hanganese Q8.
Nickel 144.
Zine 1310.

Commenta: +* Detection limit changed due to dilution because

of interference. PERCEMT MelIsTurs 2 $%.%

.2

[ ~4
Procedure in accordance vith: /Robort Maxfield,
Test Methods for Evalueting Led Manager
Solid Waste, SW-846, Third Edition
USEPA, VWeshington 0.C.. 1988

6850 VERSAR CENTER ¢ P 0. BOX 1548 # SPRINGFIELD, VIRGINIA 2215V ¢ TELEPHONE: (703) 780.3000 @ TELEX: 901125
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LABORATORY OPERATIONS March 16, 19a7
TRACE METALS SECTION

ANALYTICAL RESULTS

Project: $030.3.2 - 182
Lab No. :23004
Field No.1 NC ASH 01

{ Cone. in: ng/kg )
LT WELGHT
ICP Analysis AA Analysis
Sample Sample

Pesrameter Concentration Parameter Concentration
Cadmnium a.6 Arsenic 19.6
Chromsium 28.2 Mercury 3.8
Copper 5100. Seleniuns < 9,

Iron 11, 9Q0.

Lead 3240.
Nickel 498.
Manganese as2.

24ine 373Q.

Comments: +* Detectiaon limit changed due to dilutian because

af interference. PEACENT morsTturRE =72 &

1

[k
Procedure in eccordance vith: Robert Maxfield,
Test Methads for Evaluating Lab Nanager

Salid VWasete, S¥W-846, Third Edition
USEPA, VYashington D.C., 1986

6850 VERSAR CENTER o £.0. BOX 1549 ¢ SPRINGFIELD. VIRGINIA 22181 » TELEPHONE: (703) 750-3000 @ TELEX: 901129
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LABORATORY QPERATIONS

TRACE NETALS SECTION

Narch 16, 1987

QUALITY ASSURANCE DATA

Proj.cg; $030.3.2 -~ 1&2
ICP Analysis
{ Cone. in: ug/l )
Ref. Blenk Dup 21 Dup #2 Spike #1 [Dup Spk #1
Std. Resuits Field 0 Field 0 Fleld #: Fleld #:
NY ASH Q1 NY ASH O}
*9 *® L X 2
Tove. |Reg BIK 1L Duplicate | Dupiicete | sethe | Sameie
rue u " e C) ®
% Reec. R:g Blk RPD RPO A:d.d Agd.d
X Rec. X Rec.
cd 236.0 < 10. 14. 8 14.8 14.8
2%4.6 < 10. a.7 9.7 99.9
100. S% 51.9% 100.0 100.0
a4. M 8s. 1%
Cr | 230.0 | < 18. 8.2 $8.2 5.2
2352.0 < 8. s2.0 161.0 1390.0
91.3% 6. 100.0 100.0
108. 8% 1334. 8%
Cu | 198.0 < 10. 226.0 226.0 226.0
A 0 M| e
) . $7.0% 220. 0%
F. 209-0 < 10. lm.ﬁ 1‘”-0 159@.0
200. 0 34.0 8710.0 28300.0 20300.0
104. 5% 73.a2 1000.0 1000.0
[ X2 X ] *e®
Mn 199.0 < 2.0 308.0Q 308.0 308.0
200.0 < 2. 403.0 801.0 714.0
R 23.12 200. 200.0
146. 3% 103. 0%
N 198.0 < 19, 144.0 144.4Q 144.0
200.0 < 15, 33.0 328.0 7440.0
99. 0% 92. 4% 200.0 200.0
92.0% 3648.0%
Ph | S44.0 < 70. 630.0 630.0 630.0
$33.0 < 70, 234.0 2090. 9748.0
99. 1% 83. 1% 200.0 200.0
730. 02 174.0%
2n | 204.0 < 2 13140.Q 1310.0 1310.0
200.0 < 3 S42.Q 1400.Q 2210.0
102. 02 94.32 200.0 200.0
Q.0% 3%0.0%

¢ Detection limit changed to eccount for high negative background

correctian.
ee Conec. int

see Spike < 10

’:! semple conc.
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LABORATORY OPERATIONS March 16, 1987
TRACE NETALS SECTION
QUALITY ASSURANCE DATA
Proj.ct: wm- 3. 2 - lu
AA Analysis
{ Cone. in: ug/l )
Ref. Blenk | Check | Dup #1 Dup #2 | Spike #1 |Dup Spk 81 |
Std. Results | Std. Field 0 Field #: Field #; Fleld #:
NY ASH 0} NY ASH 01 | NY ASH 01
[ X ] | 4 J [ ] )
Found {Calb 81k | Found Sawple Sample Seaple Semple
True |Reg 8lk i| True Suplicste | Duplicate Spike Spike
X2 Rec. {Reg Blk 2{% Rec. RPD RPD Added Added
% Ree. % Rec.

AS 110.0 < 10. 112.0 11.4 11. 4 11. 4
100.0 < 10, 100.0 7.4 4.3 41.93
110.0% 112.0% 42.6% 30.0 30.Q

63. 8% 60. 2%

Hg 9 < 0.2 2.5 0.10 0.10

4.8 <0.2 2.3 0.1} 1.10
81.3% 100.02 9.52 1.0
100. 0%
Se 21.0 < 8, %.0 ¢S, e €3 o <3, o
21.8 < 5, 0.0 <S. ¢ 27.9 36.3
*c 3‘ 1“. OI - w- 0 50. °
8. 8% 72.6%

* Detectian liait changed due ta dilutian because af interference.
oo Conc. ini-ng/kg
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Versar:.

Labaratary Qperations March 17, 1987
Trace NMetsls Section

ANALYSIS NARRATIVE

Project: 35030.003.02 - 1,2 (EP Tox)
Title: NUS EPA TSD Regulatians Support
Client: EPA

Thisa is an anslytical task in support af the NUS EPA TSD Regul-
atione Support project vhich consisted of tvo solid (ash) matrix sempl.
The samples vere received February 12, 1987, and subjected to the Extr.
ion Procedure Taxicity in accordance vith Methad 1310 aof Test Methods
for Eveluating Solid Waate, SW-846, Third Editiaon, September 1986, an
Februsry 28, 1987. Because of the limited sample volume availsble, no
methad duplicates vere run far the pracedure. No prabless vere noted
far the extractian.

The extracts vere digested for FAA snd ICP snelyases by Methads
7060/7740 and 3010 of Teat Methoda for Evaluating Solid Waste, SW-8468,
Third Editian, September 1986, on March 9 and 10, 1987. No prablema
vere noted far the digestian.

The samples vere analyzed by ICP on Merch 12, 1987. Alljreferenc:
and standard values vere vithin tventy percent vindovs. Bariam vaas pr-
ent in the resgent blank at 68 ppbh. This ia a significant amaunt vhic
ia probably due to croas contamination from the samples during the dig
estion pracedure. Although the sccuracy of the results could be effec:
by sa much as eight percent, the reagent blank vas nat redigested heca
the semples vauld nat exceed the maximum cantaminant level due to this
experimentsl errar. Duplicste precision for reparted values abave det
ection limits vere vithin tventy percent vindovs vith the exception of
arsenic; haovever, both sample and duplicate values are spgroximately
tvice the detectian liamit and greater veriation in precision is expect.
at this concentration level. Spike recoveries vere vithin tventy per-
cent vindova for all analytes except harium vhich ves 43 percent. Thie
indicates the prabable existence of chewmical interferences for this an:z
yte. The level af interference for bariua dosa nat appesr to de sign-
ificant encugh to slter the determinstion that the samplea are not tax:
for barium.

Selenium wvas analyzed by furnace AA an March 11, 1987. All refer
and check atandards vere vithin tventy percent vindovs. The calibrati
and reagent blank vere clean. The detection liait far both samples va
raised by a factar of ten due ta dilution becasuse of interference as
evidenced by paoar replicate burn precision and NSA recoveries. The =a
and duplicate cancentrations vere reported as less than the elevated d
ection limit; therefare, na RPD’a are sveilable. Spike recovery faor
the analysia vas 92 percent.

6060 VEASAR CENTER @ P.0. BOX 1549 @ SPRINGPIELD, VIRGINIA 22161 @ TELEPHONE: (703) 730-3000 ¢ TELEX. 901129



Versar.

March 17, 1987

The samples vere digested for Hg CVAA analysis according te the
SW-846 reference abave, Nethod 7470, con Narch 11, 1987, and analyzed the
same day. All reference and check standards vere vithin tventy percent
vindovs. Calibration and reagent blanks vere clean. Sample and duplics
vere reported at less than detection limits 80 no conclusions can be
made concerning the precision of the method.

Shift Supervigor
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Marech 16, 1987
TRACE NETALS SECTION 6, 198

EXTRACTION PROCEDURE TOXICITY
ANALYTICAL RESULTS
Project: 3030.3.2-~ 182
¢ Canc. n;na ag/L )

Field Semple #| Lab ¢ Arsenic Barius Cedniun Chromius
1. BY ASH 01 22392 < 0.02 0. 832 0.193 < 0.02
2. NC ASH 0} 23002 0. 049 0. 820 0.273 0.043
3.

4.

S.

EP Tox. NMex. Conc. 3.0 100, 1.0 sS.0
Field Sample #| Lab ¢ Lead Hercury Selenium Silver
1. NY ASH 02 22392 3.17 < 0,002 < 0.08@ < 0.02
2. NC ASH Q1 23002 40.8 < 0.002 < 0.034 < 0.02
3
4.

S.
EP Tox. Max. Conc. 3.0 0.2 1.0 %0
Casmenta:

of interference.
>

e

¢ Detectian limit changed due tO 41711&. because

Procedures in eccardance vith:
Test Nethods for Evaluating

Solid Vaste, S¥- Third Editian
US”A. luhimu. .C.. 1986

£t Ran2ield™
Lab Nanager

6860 VERSAR CENTEA ¢ .0. BOX 1548 o SPRINGFIELD, VIRGINIA 22181 ¢ TELAPNONE: (703) 750-3000 o TELEX: 901129
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LABORATCORY OPERATIONS Narch 16, 1987
TRACE METALS SECTION
EXTRACTION PROQCEDURE TOXICITY
QUALITY ASSURANCE DATA
Pruj.ct: $030. 3.2~ 182
E2 TOX
t Conc. int wg/L )
Red. Blank Check Dup #1 Dup #2 Spike ¢#1 Spike €2
Std. Results | Std. Field #: Field #: Field #: Field #:
NC ASH 01 NY ASH 01
Found |Calb Blk | Found Sample Sample Sample Sample
True |Reg Blk 1] True Duplgcln Duplicate Spike Spike
% Rec. [Reg Blk 2|2 Rec. RPD RPD Added Added
2 Ree. % Reec.
A .0680 | < 0.02 0.038 < 0.02 < 0.02
. 8 063 | < 0.02 0. 063 < 0.02 0. 819
98, 22 92.12 - 1.00
81.9%
As | 0.297 | < Q.02 Q. 293 Q. 049 £0.04
a. 2“ < 0.02 0. 246 0.040 l.bb
[ 4 Y- A
Ba | 0.288 | < 0.02 0. 283 0. 820 0.832
{0370 0-968 |0 2% X i: 0
. 102.0% . 42, 8%
Cd | 0,242 | < 0.02 0. 244 0.273 0.193
0. 2346 < 0.02 0. 2346 0.271 1.04
95.1X 98. 8% 1.9% 1.00
84. 95X
Cr { 0.217 | < 0.02 0. 214 0.043 < Q.02
g.2%2 | < 0.02 Q. 232 0.043 0. 849
86. 1% 64.92 Q.02 1.00
84,92
Hg [0.0034 | < Q.002 /0.0021 < 0.002
ee 10.0040 | < 0.002 |0.002% < 0.002
83.0% 4. 02 -
Pb | 0.482 | < 0.02 0. 313 48.8 3.170
0.333 | < 0.02 o 48. 1 . 860
a7.2% 93. 1% 1. 4% 2.00
84.32
Se | 0.043 | < 0.003 | 0.09) | < 0.09 ¢ < 0,03
¢ | 0,030 | < 0.003 | 0.030 | < 0.09 » . 0468
as. 7% 102.0% - 0.350
92.0%
* Detection limit ch af interference.
M Pt e anged due to dilutica because
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wversar.

Laborstory Operationa Merch 17, l9a7
Trace NMetals Sectian

ANALYSIS NARRATIVE

Project: 35030.003.02 - {,2 (TCLP)
Title: NUS EPA TSD Requlationas Support

Client: EPA

Thias is an snelytical task in suppert af the NUS EPA TSD Regul-
ations Support project vhich cansisted af tva salid (ash) matrix samples
The samples vere received February 12, 1967, and subjected ta the Tox-
icity Characteristic Leschate Procedure in sccordance vith the Federal
Regimter, Vaolume 31, Number 216, Psge 40643, Naovember 7, 1986, an Feb-
ruary 27, 1987. Because of the lisited aample volume aveailable, no
method duplicates vere run for the procedure. No problems vere noted fc
the pracedure.

The extracts vere digested for FAA and ICP analyses by NMethads
70680/7740 and 3010 of Test Methods far Eveluating Solid Waste, SW-84§,
Third Edition, September 1986, on NMarch 9 and 10Q, 1987. No prablemns
vere noted for the digestian.

The samplea vere snalyzed by ICP on March 12, 1987. All reference
and atandard values vere vithin tventy percent vindovs. Lead vas pres-
ent in the reagent hlank at 748 ppb. This is e significant amount vhich
is probably due to crass cantaminstion from the saaplea during the dig-
eatian procedure. It should be noted that the lesad levels reparted caul
be positively biassed by at leaat the reegent blank contamination level.
Duplicate precisian for reported values abave detectian limits vere vit!
tventy percent vindovas vith the exception of srsenic vhich vas 46 percer
therefore, sccurscy of the reported results is questianable. Spike rec-
overies vere vithin tventy percent vindovae for all enalytes.

Selenium vas enslyzed Dby furnace AA on Merch 10 and 16, 1987. All
reference and check standards vere vithin tventy percent vindova. The
calibration and reagent blank vere cleen. The detection limit for bath
samples vas raised by a factor of five due to dilution because of inter-
ference as evidenced by poor replicate burn precision snd NMSA recoveries
The sanmple and duplicate concentrations vere reported ss leas than the
elevated detectian limit: therefare, na RPD‘s are aveilable. Spike
recovery for the- analysis vas 7Q percent. This indicates & pcssible
negative bdias for reported resulta due ta interferences.

The samples vere digested for Hg CVAA analysis sccording to the
SW-846 reference above, NMethad 7470, on Narch 11 and 12, 1987, end
analyzed the same day for eesch digestiaon. All reference and check stanc
ards vere vithin tventy percent vindova. Calibrestion and reagent blanks
vere clean. Values reported far sample and duplicate vere the same and

indicated goad methad precision. i
|
,QQNM;L=&

Steven L. Helberg
Shift Supervisor

GBS0 VERSAR CENTER ¢ P.O. 80X 1848 ¢ SPRINGFIELD, VIRGINIA 22181 ¢ TELEPHONS: (703} 750-3000 @ TELEX- 901123
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RATORY OPERATIONS
%ﬁggﬂ METALS SECTION

TQXICITY

CHARACTERISTIC
NALYTICAL RESULTS
182

Project: 3030.23.2 -

Nerch 16, 19687

ACHATE PROCEDURE

( Conc. En: ag/L )
Field Semple #| Lab ¢ Arsenic Barius Caduiua Chromium
1. NY ASH O} 22392 0. 203 0.633 Q. 133 0. 270
2. NC ASH QL 23002 0.169 0.92¢ 0.384 < 0.1
=
4.
&3
1
Field Sasple #| Lab ¢ Lead Nercury Selenius Silver H
1. NY aSH O} 22392 9.38 < 0.002 € 0.029 » < Q.02
2. NC ASH 01 23002 240, Q. 044 € 0,023 » € 0.1 e
3.
4.
S.

Conments: » Detecticn lisit changed due to du.uuea because of high
of dissolved eclids.

Procedures in sccordsnce vith:
Test Nethods tor Evaluating

Solid Vaste,
USEPA, Yashington, D.C., 1986

S¥-848, Third Editicn

J

rE Rax2Ield~
Lab Haneger

amounts

6850 VERSAR CENTER @ £.0. BOX 1849 ¢ SPRINGFIELD, VINGINIA 12151 ¢ TELEPHONG: (703} 790-3000 & TELAX. 301123
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TORY OPERATIONS Rarch 16, 1387
LABORATETALS SECTION reh 18, 138

ITY CHARAGCTERISTIC LEACHATE PROCEDURE
TOoxzIC QUALITY ASSURANCE DATA

Project: 35030 3.2 - 142

TCLP
(¢ Conc. in: wgsL )

Ref. Blank Check Dup #1 Dup 42 Spike # Spike #2
Std. Results | Std. Field &1 Field #: Field #: Fleid ¢:
NC ASH 01 NY ASH 0}
Found Cub 8lk | Found Ssuple le Sample Sample
True |Reg Blk 1| True Duplicate Dupl cate Sp ko Spike
X Rec. |Reg Blk 2|X Ree. RPD Added
| m X Reca.
Ag o.ou < 0.02 o.osa < 0.01 ¢ < 0.01 »
0.063 | < 0.02 0.063 | < 0.01 » Q. 803
92. 1' *.Ql hd lam
ag. %
AS o. 2331 ¢0.02 Q. 240 0. 169 0. 203
0.246 | < 0.02 a. 246 0. 106 1.83
102. ax 97.62 49. 81 2.00
a2, 4%
8a { 0.288 { < Q.02 o. 283 o. 924 Q.63
0. 280 0.335 280 1.54
101.8% 101 12 13.9! 1.00
20. 7%
Cd | 0.244 | <« 0.02 0. 236 0. J64 Q.13%
0.2346 | < 0.02 |0.2%546 0.374 Q. 998
95. 4% 92.7% 2.6% 1.00
84.3%
Cr | 0.204 | < 0.02 0.217 | < 0.01 < Q0.1 ¢
0.2%52 | < 0.02 0.232 | < 0.01 » 1.14
84.92 86. 12 - 1.00
114.0%
Hg [0.0034 | < 0.002 [0.0023 0. 044
o '10.0040 | < 0.002 }O.002% 0.044
as.0x 92.0% Q.0%
Pb | 0.316 | < 0.02 0. 1 240.0 9.6
a. 353 0.740 | 0.333 217.0 11.%0
9N % 2. 4t 10. 1% 2.00
96. 0%
Se | 0.042 [ < 0.005 ! 0.034 { < 0.028 ¢ < 0.023 o
*e 10.0500 | < 0.008 | 0.050 | < 0.028 » 0. 033
84.02 108.02 - _.'° %

‘l:tnn“ on limit changed due to dilution becsuse of interference.
yai
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versanr.

Lahoratory Operations March 17, 19a7
Trace Netals Section

ANALYSIS NARRATIVE

Project: 35030.003.02 - 2 (SW924)
Title: NUS EPA TSD Regulations Support
Client: EPA

This is en analytical taak in aupport of the NUS EPA TSD Regul-
ations Support project vhich consaisted of one salid (ash) matrix asample
The sanmples vere received February 12, 1987, and subjected to the deion
ized vater leachate procedure as cutlined in A Pracedure far Estimating
Monafilled Solid Weste Leachate Composition, Sw-924, Second Edition,
January 1986, on March 3, 1987, Because aof the limited sample volume
aveilable, no methad duplicestea vere rua for the procedure. No problem:
vere noted for the procedure.

The extracta vere digeated for FAA and ICP asnalyses by Nethods
7060Q0/7740 and 23010 aof Test Nethads for Evaluating Solid Waste, SW-346,
Third Edition, September 1986, on Nerch 9 and 10, 1987. No probleas
vere neoted far the digeationa.

The samples vere analyzed by ICP on Merch 12, 1987. All Feference
and check standards vere vithin tventy percent vindovs. The calibratio:
end resgent blank vere clean. Duplicate precision for vaslues reported
abave detection limita vere vithin tventy percent vindove. Spike recav:
ies vere vithin tventy percent vindavs except for lead which could not
be reported becsuse the spike vaa less than ten percent of the sample
concentration.

Selenium vas enalyzed by furnace AA an Narch 10, 1987. All refere:
sand check standards vere vithin tventy percent vindava. The celibratia:
and reagent blank vere clean. Duplicate precision could not he determi:
becasuse sample and duplicate vere reparted belav detectian limit. Spike
recovery for the snalysia vaa 96 percent.

The extracta vere digested for Hg CVAA anelysis according to the
SW-846 reference shave, NMethad 7470, an NMarch 11, 1987, and snalyzed
the same day. All reference and check standards vere vithin tventy ger-
cent vindove. Calibretion and reegent blanks. vere clean. Saaple and
duplicate vere reported belov detection lisits so na conclusions asbout
methaod precision can be sade.

--.tt.t:.»?.fiel-!:‘.-sy
Steven L. Helberg
Shift Supervisor

6860 VERSAR CENTER @ P.0. BOX 1540 ¢ SPRINGFIELD, VIRGINIA 72181 ¢ TELEPHMONE: (703 750-3000 ¢ TELEX. 901128



Wersin.

TORY OPERATIONS Narch 16, 1967
LABORATOTALS SECTION
EXTRACTION PRQCEDURE
ANALYTICAL RESULTS
Prg’n‘ﬁ $030. 3.2- 1‘2
S 92
¢ Canc. in: wg/L )
Field Sasple ¢! Lab § Arsenic Sariua Cadunium Chronius
1. NC ASH 0L 23002 0.026 3.29 < 0.02 ¢ 0.02
2.
3.
4.
s.
¥
Field Sewple #| Lab o Lesd Nercury | Selenius | Silver
1. NC ASH 0} 23002 75. 4 < 0.002 < 0.003 < 0.02 .
2.
3.
4.
3.
Cocanents:

Procedures in sccardence vith:
Test Nethods far EBvalusting

Solid ¥Yaste, SW-846, Thtrdssziuen
USEPA, Washington, D.C., 1}

6850 VERSAR CENTER # £ O, 80X 1549 ¢ SPRINGFIELD, VIRGINIA 2216t ¢ TELEPHONE: (7031 780-3000 @ TELEX: 901123
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Versal'-

QPERATIONS
LABORATORY SECTION

Merch 16, 1987

TMCB METALS S
EXTRACTION PROCEDURE
QUALITY ASSURANCE DATA
Pro’“tl 5030.3.2 - 142
S 924
{ Cane. in: wmg/L )
Ref. 2lank Check Dup #1 Dup #2 Spike #1 Spike 02
Std. Results | Std. Field #: Field Ftol.d 0 Field ¢
NC ASH O} NY ASH 0Ol
Found |Calb Blk | Faund Sasple Sasple Sasple Sample
True |Reg Blk 1| True Duplicate | Duplicate Spike Spike
% Rec. |Reg Blk 2|X Reec. RPD RPD Added Added
% Rec. 2 Rec.
Ag | 0.038 | < 0.02 0. 0861 < 0.02 < 0.02
0.060 | < 0.02 0. 060 < 0, 0.830
96.7% 103.7% - 1.00
83.0%
As | 0.253 | < 0.02 0. 240 0. 026 0.0268
0.2¢6 | < 0.02 0.246 < 0.02 1.67
102. " 97. 6! - 2- m
82. 2%
Be | 0.285 | < Q.02 Q. 283 3.29 3.29
0.280 | < 0.02 0. 280 3.2%0 4.18
101 ax 103.12 1.2% 1.00
89.0x
Cd | 0.2¢44 | < Q.02 0. 236 < G.02 ¢ 0,02
0.2546 | < 0.02 ]0.2346 < 0.02 0. 868
9’. az 92. 7’ - l. m
aa. ax
cr | 0.204 | < 0.02 Q.21? < 0.02 < 0.02
0.292 | < 0.02 A < 0.02 0.a876
84.9% 86. 1% - 1.00
a87.6%
Hg {0.0034 { < 0.002 {0.0021 < 0.002
(44 0.0010 < 0.m .m < O-mz
35- a: “o Ol -
Ph | 0.516 | < 0.02 0. 311 73. 4 73. 40
. < 0.02 0. 583 73. 6 76.50
93.3% 92.42 2. 4% 2.00
*
Se | Q.042 | « 0.0038 | 0.034 < 0.0038 < 0,009
e ﬂ.Oﬂ < °om 0-0” < .m 0.04
™.0% 108. 0% - o.ggsg'

o Span ¢ 102 of sample concentrastion.
AA Anealysis




wversar.

GENERAL INORGANIC CHENMISTRY SECTION

PROJECT : 3030. 3.2
BATCH : 2

ANALYSIS REPORT

Petroleum

LAB # | SANPLE ID IHydrocarbonl!

23002 INY ASH 01 |
I EP

TCLP

SWIz24

(mg/1)

<0.2
<°l 2
<0.2

|
I
)
|
|
{
I
i
i
I
l
l
I
|
|
|
|
|
1
{
|
i
|
t
|
|
|
|
|
!
|
1
!
'
I
|
!
|
|

TQC
(mg/l)

0.1

DATE : 16-Mar-87
PAGE :

LABO

/

ORY MANAGER

6880 VERSAR CENTER ¢ P.Q. SOK 1549 ¢ SPAINGFIELD, VIRGINIA 22181 ¢ TELEPHONE: (703! 760-3000 @ TELEX: 901123



Versar.

GENERAL INORGANIC CHEMISTRY
QUALITY ASSURANCE REPORT

DATE: 16-Mar-87 PROJECT: $030.3.2
PAGE: ! BATCH: 182 Pet. Hydra
# OF SAMPLES: 3 PARAMETER: (mg/1)
| REFERENCE | FOUND TV T lela Ty
| STANDARD fmmmmmemmmmmem—ea- Jammammn- |
I. I  SOURCE I  TRUE I 13.6
INITIAL CALIBRATION I WP 379 #3 (0&G) e L L |sememnea i
VERIFICATION I eesececccc-- | X RECQVERY 1 121X 1
|=eececcmcccccacaas meeecccaaaa- -.ee-- |aemecaan i
I HMETHQD DETECTION! LIMIT I 0.20 1
------------------------ S S
I BLANK 1 | RESULTS I <0.20 1
Jomeeemccccmccaaa- Jmmmeeccccccacaaaa- Joomaacas i
|  BLANK 2 [ RESULTS i |
| wwoccccseccaa Teecceceee |sccoecana ----------'---.----l
| | FOU"D i 17.% 1
| STANDARD 1 TSRS P S |
| SOURCE i TRUE i 313.6 [
II. | WP 379 #3 (OLG) le==cececccceacman- fommmmman |
CONTINUING I eecccccccce- i %X RECOVERY I 126X 1
CALIBRATION lesemececcacacaaaa- |ecoeccmcemmacnan fom—mmma-n |
VERIFICATION I I FOUND | i
I STANDARD 2 Jemmecmecmeccaccaan fmmmmmne- |
I SOURCE I TRUE I |
| |omemececcecanaaaax fmeommaa- |
I eecscccece- I X RECOVERY [ )
------------------------ '---——-------------.------------------lo-—--—--.
l | SAMPLE RESULT 1 1
| DUPLICATE 1 femmseccaccnmeaeaae fommmm—e-n |
i SAMPLE ID [ DUPLICATE RESULTI }
I |emeeecccccaacaaaan fomeooann |
I1I. | eeesccccea- | RPD % | n
DUPLICATE foememmeeecccececec|oamanmmccnamaeaaan fommmmm-n- |
SANPLE RESULTS l | SAMPLE RESULT l |
| DUPLICATE 2 |emmeccccmecacamna-n fommmamnn |
I  SANPLE ID | DUPLICATE RESULTI t
| |emmecceccccceaaaa. [T i
| meememmae- | RPD X% | |
......... ---------------'-——---------------'.- ---------------l--------'
| X SAHPLE RESULT I <0.2 1|
] | rvccvscscccccccaca woe|lecacsccacea ]
Iv. | SPIKED | SPIKE RESULT i 1,17
s’xxm ] SAHPLE ID l------------------'- ——————— []
SAMPLE RESULT | NY ASH 01 EP I SPIKE ADDED I 1.0 \
| emememeeaaa Jmmmeeeeccccceacaaa fomeoacan |
| ! X RECQVERY I 117%
| |

6850 VERSAR CINTER ¢ P.Q. BOX 1840 ¢ SPRINGFIELD, VIRGINIA 22181 ¢ TELEPHONE: (703) 750-3000 ¢ TELEX: 901128



wersar.

DATE: 16-Mar-87

PAGE: 1
# OF SAMPLES:

INITIAL CALIBRATION
VERIFICATION

II.
CONTINUING
CALIBRATION
VERIFICATION

III.
DUPLICATE
SANPLE RESULTS

Iv.
SPIXED
SANPLE RESULT

GENERAL INORGANIC CHEMISTRY
QUALITY ASSURANCE REPORT

6850 VERSAA CEINTER ¢ P.0. SOX 1840 ¢ SPRINGFIELD, VIRGINIA 22181 ¢ TELEPHONG: (703) 7850-3000 © TELEX: 901129

PROJECT: 3030.3.2
BATCH: 2 TOC
PARAMETER: (mg/l)
TV REFERENCE 1 FOUND i 8.70 1
| STANDARD femmean- cecemmanen- | oemmm—m- )
| SOURCE t TRUE I 6.12
| WP 1284 #3  j-=-=-c---c--cce-n- fmmmmmmme |
I emeecccccoss I % RECOVERY I 93x !
jemcceccccccsccacan |mm————— wewamessana |meemama- )
| METHQD DETECTION{ LIMIT 1 0.20
fomoommeccccccceas femmmconcecccnecann fommmmaee |
| BLANK 1 I  RESULTS i 0.38
| recccccncancnana concoca|jccacaca ceveacsas coes|evnccaas ]
{ BLANK 2 i RESULTS ' }
[om—eomecemenacacco fommmmmccececeaecan foommmean '
| | FOUND | .04 |
] ST‘"DARD 1 |ecosvavecocvcaccnaas -'-‘?-----'
)} SOQURCE !  TRUE 1 6.12 1
| WP 1284 #3  lece-=cccceccaeoe-- fmmpmmenny
I eseececacea- I % RECOVERY I 99% |
| svcaccvscanccncsvacnas| ---——--o---.-‘----‘ meccascal|
| t FQUND | |
| STANDARD 2 |mecm—smoocm—mome o fommammnn |
I SQURCE i TRUE I t
| leeeacecccccccacan- P i
I seseee-- === |1 X RECOVERY I }
femomcemcmccacecaans fommmmemeecmcecmaa- oommomee )
I | SAMPLE RESULT t 30.3 1
| DUPLICATE 1 R cmmcecmeaaaa- lmememam-n |
| SANPLE ID | DUPLICATE RESULT! 30.0 |
| NY ASH O3 SW 924 l==-===ccececoanaas fommmmemn |
| eeeemeaaca- | RPD X TR C
jomcccccncnas DX T |evocrevavocaceccnana | crccncans I
i | SANPLE RESULT [ t
| DUPLICATE 2 Jomeame- ceceeecmnan Jasmacaan |
! SANMPLE ID I  DUPLICATE RESULTI i
i foamean cecmcccccanas ecmascan \
| @e=ec-=-=== | RPD X | |
'----------—-------'--_--o ............ | mvweccaaaa |
| } X SAMPLE RESULT | 30.2 |
| |eccvccasvaccacaccaanas jecaccaaa }
I SPIKED I SPIKE RESULT I 39.8 |
] SAHPLE In | smovevscnecccscncnna | cccscascs |
I NY ASH 02 SW 924 ' SPIKE ADDED I 3Q.0 |
] ccscescewssanw |emccencnccscsanemwnc]cacncaca ]
| ! X RECOVERY Io99x |
| S ' _— I__ |



Yersar..

GENERAL INORGANIC CHEMISTRY SECTION
ANALYSIS REPQRT

PRQJECT : 3030. 3.2 DATE : 16-Mar-87
BATCH : 1 PAGE : 1
| | Petraoleum | |
LAB # | SANPLE ID |IHydrocarboni TOC |
i I (mg/l) I (mg/l) |

22392 INY ASH Q1L | |

! EP [ <0.2 |
TCLP ' <0.2 |
SWo24 Iinasuff. Iinsuff.
| sample | sample

63080 VERSAR CENTER ® 7.0. BOX 1849 ® SPRINGFIELD, VIRGINIA 22131 ¢ TELEPHONE: (703) 760-3000 ¢ TELEX: 901129



wversan.

GENERAL INORGANIC CHEMISTRY
QUALITY ASSURANCE REPORT

DATE: 16-Mar-87 PROJECT: $5030.3.2

PAGE: 1 BATCH: 1&2 Pet. Hydro

# OF SAMPLES: 3 ) PARANETER: tmg/1)
TTTTTTTTTTTTTTTTT | REFERENCE TUFOUND T TTIesda Y
I STANDARD |m=eemceccccaacaaan Jeacscaaa |
1. I  SQURCE I TRUE | 13.6 1|
INITIAL CALIBRATION | WP 379 #3 (0&G) | eeccccccccccccan.a |emmeme== ]
VERIFICATION I esesccce--- I X RECOVERY I 121%
| seeccccccccnccacaa |sccccccccccccna wee|eccnccaa }
| METHOD DETECTION: LINMIT I 0.20 1
------------------------ I-----°------------l------------------I--------l
i BLANK 1} | RESULTS I <0.20 1
| s=wcccccccccccnaaa EAEE L R LT TP A ELLERL R )
t BLANK 2 | RSSULTS ) '
| ~=ccvcccccnccccaaa |ececccmacnccncccanaa | s=mcccaa }
| | FOUND I 17.1 i
I STANDARD 1 R L L P TR EECP PR '
}  SOURCE I TRUE 1 Axa e |
II. | WP 379 #3 (0&G) l-===cecccccaccaa-. oomemeaa '
CONTINUING I emececcacca- | %X RECOVERY [ 126% |
CALIBRATION | eeeccmmmcecacacanas T T fmmmmemee |
VERIFICATION | ! FOUND | )
I STANDARD 2 |==memecceccccaaaa- fommmmmas b
I SOURCE I  TRUE | 1
[ | =ceccvncccccccncaa | s=vvecea f
I emeecccceccca- I X RECOVERY | t
------------------------ I-----------°--~-'-l---'-----°--°-----I--------I
I 1 SAHPLE RESULT i 1
|  DUPLICATE 1 Tt T RpR . fmmmmmeee |
| SAMPLE ID ! DUPLICATE RESULT! t
1 e Ll il | ~mem - |
III. I | RPD X% | !
DUPLICATE |mmmmccoceaceeaas foeomccccccncanaa.. R |
SANPLE RESULTS | | SAHPLE RESULT | t
|  DUPLICATE 2 O D LT TR, fommmm——- |
! SANPLE ID I DUPLICATS RESULTI 1
| |eecccccccrccncccaa |ececnaaa I
i . -- | RPD X i '
LA A B R N N K F N K ¥ W N W Wy ‘--l------------------'----- ............. l ........ '
| 1 X SANPLE RESULT | <0.2 1|
| |lereccecccaccccana- |eeccnacca }
Iv. I SPIKED I SPIKE RESULT I 1.17 1
SPIKED | SAHPLE ID '------------------l-- ------ ]
SAMPLE RESULT t NY ASH O1 EP I SPIKE ADDED I 1.0 !
| I % RECQVERY P 117%
| | -l ——a!

8800 VERSAR CENTER o P.O. BOX 1849 ¢ SPRINGFIELO, VIRGINIA 22187 @ TELEPHONE: (703) 780-3000 @ TELEX: 901128
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Versar.

I. Narrative
Versar Project 5030.3.2 - Batch I & 2

March 30, 19a7

This report contains the analytical data for gemivolatile
analysis of leachate samples generated from aeh sgamples vhich
arrived at Versar on February 12, 1987. Analyses for poly-
chlorinated biphenyla (PCB’s) by GC/MS vere also performed.

A sample list follows:
SAMPLE LIST

Leachate Ash

EP TOX TCLP SW924 PCB

NY ASH 0O} X X X

NC ASH 01 X X X X
GC/NMS instrument calibration using DFTPP met contract
requirements for semivolatile analyses. SPCC and CCC criteria
vere met for weemivolatile initial calibration curves  and.
continuing calibration check standards. All standards, reagent

blanks, and samples vere analyzed during the tvelve hour period
that folloved instrument calibration.

The leachate samples vere derived from the Toxicaty
Characteristic Leachate Procedures (TCLP) outlined in the US
Federal Register, (June 13, 1986 40 CFR Parts 261, 271, and 302;
November 7, 1987 40 CFR Part 260 et al.) Leachate samples vere
also prepared according to the EPTOX procedures and from the EPA
Qffice of Solid Waste Method SWS24. GC/MS analysea of these
leachate samples folloved the EPA CLP protacel for semivolatile
analysis of vater samples.

Method SW924 analysis could not be performed for sample
NY ASH Ol due to the limited amount of rav sample supplied to
the laboratory. A memo daocumenting the praoblem follows this
narrative.

Quality control esamples analyzed in association vith the
leachate- samples included individual reagent blanks for each
leachate and extraction procedure. Due to the limited volume of
leachate, no duplicate nor matrix spiked QC analyses could be
performed. Hovever, a method standard vas analyzed to verify
acceptable extraction efficiency for the EPA CLP pratccol MNS/NSD
base-neutral and acid compounds.

All Dbase-neutral surrogate standard compounds met recovery
limits epecified by the EPA CLP protocol for the asnalysis of
vater samples. Lov recoveries of the acid surrogate compounds
vere noted in both samples extracted vith the TCLP and EPTOX
leachate methads. Acid surrogate recoveries vere acceptable in
the reagent blanks extracted in conjunction vith these methods.

6880 VERSAR CENTER ¢ P.0. 80X 1549 ¢ SPRINGFIELD, VIRGINIA 22181 ¢ TELEPHMONS: (703) 750-3000 @ TELEX: 301129



wers:an.

Project S5020.3.2

Batches 1 & 2

ASH: Leachate
PCB

Benzoic acid vas the only HSL target compaound present in
these samples; in gsome analyses, the presence of this organic
acid could not be confirmed by CLP masss gapectral identification
criteria - therefore, in these insastanceas, a tentative
identification was performed using the EPA/NBS mass spectral
database library.

PCB analyses utilized EPA Method 680, Determination of
pesticidea and PCB’s in wvater and soil/sediment by GC/MS. Bath
samples liested above, NY-ASK-Ol and NC-ASH-Ol vere analyzed in
addition to analysis of a duplicate sample and a matrix spiked
sample. Labeled chlorine PCB isotapes vere used for the matrix
gpike material. Recovery of aurrogate compounds and matrix
spiked PCBs vere acceptadble. No PCBs vere confirmed present in
either sample.

Fflease caontact HMike Buchanan, Nsss Spectrometry Section
Chief, or me, should you have any questions ar require additional
information pertaining to the gsemivcolatile or PCB analyses
contained in thisa report.

Sincerely,

N

avrence P. Pollack
C/MS Data Quality Manager
Laberatary Operations

. L
G

8850 VERSAR CENTER ¢ P.0. BOX 1548 ¢ SPRINGFIELE, VIRGINIA 22161 ¢ TELEPHONE: (703} 788-3000 & TELEX: 901123



RNEMORANDUN
TO: Bill Nivens

FRON: Chris Pappas (0 DATE:27-Feb-87

SUBJECT: S030.3.2-1 82 Extractions

I have calculated that ve vill need the folloving amount of sample
to perform the required extractions:
ta yield 31 EP Tox extract, 2350g
to yield 31 TCLP extract, 230g
for a grand total of 1000gq.
ta yield 31 SW924 extracet, S500g
Note that this dces not take duplicate extractions into asccount.
The problem is th.g there are approx. 6§10g of sample 22392 and
1160g of sample 23002. After informing Mark Carkhuff aof this, He set the
follaoving extraction priorities: EP Tox, TCLP, Sw924.

By excluding an extraction duplicate, sample 23002 vill have all 3 extracti:

done. If there are any problemg see me.

ce: Carkhuff

>



PROJECT: S030.3.2
BATCHES: 1,2
PCB ASH / METHOD 680 / GC/MS

SAMPLE RESULT SUMMARY

SAMPLE® | LAB® | PCB DETECTED | CONC. (ug/kg)
ISDEERINEIENNSINENIEEERN SWBW ==

RB917 | RB3706 | NONE 1 N/R
i | '

NC-RSH-01 t 23003 | NONE l N/R
| | !

NC-ASH-01-Y 1| 23003y | NONE 1 N/R
| i i

NC-ASH=-01-Z | 23003 | NONE l N/R
{ [ i

NY-RSH-01 I 22393 | NONE | N/A
] 1 1



PROJECT: $030.3.2

BATCHES: 1,2
PCB ASH / METHOD 680 / GC/MS

PCB SURROGATE RECOVERY SUMMARY

am aIASSSSII3E2TINAESANCSIESESANAIREES
SAMPLE® } LAB® | SS#l | SS82 | SS#3 | SSes |
N ENEEEEEEIINSESAIIISIN NSNS ANANSNTTSTTRRINNERY
RBIL7 | AB3706 | I | KX 9% | 103 |

l I I | 1 !

NC~-RSH-01 I 23003 ! 60 | a1 1 82 1| 87 1

| I i | l }

NC-ASH-01-Y | 23003Y | 59 9% | 93 1) 9t !

| ) | I l |

NC-ASH-01-7 | 230037 | 64 | 911 91 1 9 |

t 1 I | ' |

NY-ASH-01 I 82393 | 67 | 100 1 a2 i 61

i I ' I | |

#LABELLED PCB SURROGATES!
#SS501= A-MONGCHLOROB[PHENYL
*SSH2s 3, 3', 4, &' ~TETRACHLOROB IPHENYL
#SSH83= OCTACHLAROBIPHENYL
*SS84s  DECACHLORAQBIPHENYL

¥= DQUPLICATE
I= SPIKED TRIPLICATE

PCB SPIKE PERCENT RECOVERY SUMMARY

SAMPLE® i LAB® | CR1-PCB | C2A-PCB | CRB-PCH 1CRLIO-PCB |
AR SRR ARARARSE SRSl SRS TS AN SES SRS SSESuNES
NC-ASH-01-7 1 230032 | 48 1| a i 39 73 1

SPIKE SOL'N.: STD#8148
(SEE PREP INFO.)



o
Case No. __9030.3.3 © 1+ g2 Contract Laborelory ___"_5!“.'*“5.,._@_'\1-___-. —__ Conlsact No.

WATER SURROGATE PEKLENT RECOVERY SUMMARY

Y 1Y g SEM-VOLAIRE — ~~ = — = = m m o — = — = == PESNICIOLE-
l..‘l;?‘ S utag -00 e l‘.l.:;-:. “.::;._-.. .....;..7‘.- ll..-.ﬂ‘-u - e 08 ‘.“=._ ...-.'.:.;... ‘-...-'.:..u
. . e o 090 I8 [IJ 11 ] 0 1 " e 480 sslp e on [(TTH ] e AN see-1908
ey Roae o TV D Y S T D B N N L T Y
8¢ 3165|EP Tow K A 1 _ A _|.as5_ 9| Gy e wix | _win| Q1 :‘Q g__
scones ePund 1©3 | a3 | aw .8 | 3% | _8S_ | NR__
NIV SG e} | et a3y | |8 | 0| a6_ | NR
EPlevad aa ©d | 2> ) e | _r | x| MR
EPTON a) I D b S DRI (DNDNR PR 3% 49 | Yo | NR__
TLLP 2) . > S e N LI R \o W | S» R
e _2 312 ¢ __ _ ka D x o X N
%2999 s_t_x;up 95 1 T2 _ a0 g5 19 R
+u_13 22 € | Z5 - - _ Y 235 7Y | R, |
- t - - - Y ... - e M. —_— Y —
® VALUES ARE (LISIE OF CONIAACT REQUIRED QC 1 IMITS Volstibess ., NR__stof NE _; sutside of OC mits

SO pVISUNY | BNIS ONLY

Commenis’

Semi-Velatdest — -

Pesticedess

X Re_Exirach ons_ e notl reguived

A - Acit

- Vipsae sne Tt Y2 D

- oul of _5.0 - § outatde of QC houis
N ot of _NIZ_; outside of OC himuts




WATER MATRIX SPIKE/MA «RIX SPIKE DUPLICATE NECOVERY

” a—
Case Mo, 503039 _Oﬁ" -T2 Cenlsacler NerdaA, O9wnc  gontrect No.
CONC. SMIKE CoNC. ®
!vm | comvoue Sooto s | Sest | o | ok | oms | wtc T A3 dew—
voa _%.tm p4_] srnes |
PoveN ;_a.” L) 10:120
SAMPLE MO Y fove :_;_ 7%-120
_NE_ Sencene - THE _]—lull___l:'l—
0.2,4-Veurblarabensone j od [e] P W) 20 J9 98
o Acemaghuhens — O N 3| eeise
S0 3.4 Ountrorchusne ) 0 30_1 2¢90
SANPLE N0 ere T N T T
Olah o) :
s _'L‘W:'"'" O T yo | w6 20_1 Jem
ACD | Temiecieepherel 200 16 1T 3 T3F so | o103
Sm0 Pheonal [s) L% @_J1 209
SAMPLE 0. 3 Chiseophonl [8) "1 B s J 27123
[ Chisse-3 Nirthytpiened o) 93 a_[ 239
125TRSIS [ trimestensi .2 6105 Tcar [T T Y ] —
|_Longane s_| ey |
o = 1e Leorn ]
(] .
€ NO. | Deidonn 1] 52.12¢
Eotrin 2 T
‘ ~NR _voor e
® Astemsnen vALues ARE ouTSIOE OC LTS,
00: Vo NR oot _NR .  oueite OC Smits necoveny:  VOANR o o tJR:  eurride OC Bt
om ont ol ;  outide OC Bemitg ""_%"':T: .-o:::cc::
ACD s OC Nemies ACID o e : ow
nttﬁ:: : :::ocl-m rest DN o ot IE)  owiside OC timits

Commente: MK = NOT REEVIRED
— NA= OaN NOT AL 1eaE PROH ONE VAWE




METHOD OLANK SUMMANY

Cese "‘MM_ Conbraclor . Neroan, Sme, Conbrect Ho. =~
s e Iﬂ‘.‘ nettd wetem L1kl wer.@ | cosmumnte ORI 3 11 SR Wnanywa) s e tom
w_&‘!lelm BAA| #30 Jaew| Bc | —— T Scws, UcRaites Deteeted — | —]—
Lgﬁs_lw_ly ipin]eria| a0 Juw] 8e | —— | wg Sew - Volade, D cAecten p—
o> [aimit [raf | o Jum] Be | —— | Ustieur Chntvvenks Hypucam] 1\ T |20 |

o v U TV U | ]| Udereum Gttt Wypnontend 5 T} | T
8199 - ‘slﬁlh Swi Yl 1 0 E““: wc., [— Vo Soeny - Uoka bt Detectsd — -_—
‘S29 StAlK

LA T LU

Commenls:




versar, [rc., Laborstory Operations

6250 Versar Comter, Soringfield WA 22131 (703) 730-3000 ISample Mamber |
| MM |
ORGANICS ANALYSIS DATR SEET {Page 1)
Lzboratory Nesst \ T Case Not ﬁﬂ?" (A8
Lab Sasple 1D Mo 23% @ Report No: 030.3.2
Sample Matrin Contract Mot
Data Release Authorized Bys Date Sample Received: (T
VOLATILE COPODE
Corcuntrations - LM
Date Extracted/Prepared:
Date Amalyzed:
Core/Di] Factor: i (] N___

Percent Moastures____ 100 __

= 0 dslotde

Number w/l

174-47-3 IChlorvasthane [ 0el

17-83-9 |Sroscesthane | Vel

17501 Vinyl Chioride | 0wl

1 7900=3 1O lorosthane | 0wl 1120~48=1 /' |Dibrosochiorossthane | Sl
17509-2 inethylone Qhloride i Sul 179-00~5 11, iy 2-Trichloromthane [ Sel
| i 1 4 ) 1 i )
167-64~1 IRcetone | Oul |Berzere t: Sel
IT-190  ICarbon Disalfide | Sel 015 lcis~t,3-Dichlorogropene | Sel
175354 i1, 1-Dichiorosthens ] Sul 110-754  I2=chloromthylvinylether | - 10ul
17533 1§y 1-Dichlorostharw | Sul Bramafore { Sul
1155603  (Trans~l,2-Dichiorosthere | Sul 1108~10~1  |4~tathyl-2-Pentancne | 0ul
I ' 1 i i | )
167-66-3 IChlorofors | 1391-706  (2-Hexanore } 10ul
1107-06-2  11,2-Dichlorosthane ! 112T-10-¢  Tetrachiorosthens ) Sul
178~93-3 I2~butanone | 179~3~35 11y 1y2,2-Totrachlorosthane | Sul
171856 (1,1,1-Trichlorosthare ] | 1108-68-3  iTolusve | Sul
156-23-5 ICarbon Tetrachloride ! | 1108-30-7  IChlorcbenzene | Sul
l I ) { | i { t
1108=05-4  IVinyl fcwtate } ul 1100=41=4-  1Ethylbencere I Sl
I 79274 | Brosodichloromsthane ! sl 1100~42-3  iStyreme | Sl
i I I ITotal Iylenss | Suei

e .. ... ]
Regorting Qualifiers

than or squal to the C This flag appliss to pesticide paressters wwre
the 1dent1fication has been confirend by BC/MS.

Valus If the result is s valwe
datection limit, repart the

3 This flag is usad wham the aralyte is found 10
e Cospowd ws smalyred but nod detacted. The mmber is the the biank a8 wll 28 the sample. [t indicates

aaume sttainsble ton lisit for the sample. possable/probable blark comamination and warms
the data user to take ipgropriate action

factor is assumnd, or vhen the ssss specivel

data indi the pressnce of & conpownd that maats the

ion criteria but the resalt is less tham the

detaction limt bt grestar thea zeve, (e (ON) VOFLs EV0R2ME

form |



Versar Inc., Laboratory Qperations

6850 Versar Center, Sgringfield WA 2151  703/750-3000 1Sample Manner |
I ToX [
Cass Nor____5030.3.2 Bet & 2
ORGANICS AWLYSIS DATA SEET  (Page 2) AN sl o)
Sestvolatile Compounds

Concentration:LOM

Date Extracted/Prepared: 03/11/87_ SPC Cleamnyp ( lYew ( INo

Date fnalyzed: 03/19/87__ Separatory Furnel Extraction [ lYes

Cone/D1) Factors 1 Continuous Liguid-LIquid Extraction (XlYes

s s

Nusber ug/l Nusber ug/l

- - —— - —_ - -] - -

1108-98-2 Phenol | 3alt 183-32-9 1fcenaphthens | WBul
Hil-b=4  Inisi2-ChlorosthyliEther | 3u) 151-28-5 12, ¥=Din1troghenol | 834!
195~57-6 I12-Chlorophenol ) 3wl 1100-02-7 l4~Nitroghenol I 3ul
154173t i1,3-Dichicrobenzere ! 13a) 1132-60-9  \Dibemzofuran i Bl
1106-46=7 11, 4-Dichlorobenzene b 3ul 1121-4=2 12, =Dimtrotoluene I Jul
| i i } | } | |
1100-51-6  Bemzy) Alcchol 1 Bul 1606-20-2 12, 6~Dinatrotolusme t 13¢1
195-50-1 11,2-Dichiorobenzene H 1Fal 184-66-2 (Bisthylghthalate | Bl
{95~08-7  12-ethyiphenol I Bal 1700823  I-Chlorophenyl-premyletherl ¥ 134!
139638-32-9 Iisi2-chloroisoprogyl) ether! 13ul 186-73-7  IFluorene i T Bl
1106-44-3 | 4~sathylphanol | 3ul 1100=01-6  |4=~Hitroaniline | . 6yl
1 | 1 ) [ t | |
1621-64=7  IN-Nitroso-Di-rprogylamine | dal ID-52-1 14, 6~dimtro-2-esthylphenol | 63l
187-72-1 (Heachloresthane | J3ul 186~30-6 IN=Mitrosodighenylamire (1)1 134
198-9%=3 IN1trobenzene | 13ul 1101-55~3 | ~Bromogheny 1 -phany lether | Jut
178-53=1 | [scphorone | 13ul 1118=74=1  |Hexachlorobenzene | 134
168-75-3 12-Mstrophenol { 13ul 187-86-3 Pantachioroghenol | 3ul
! | I | I } | I
[105-67-3 12, 4~d1amthy|phenol [ Jul 183018 IPhonanttirene ! 13ul
155650  19emzeac Acad | o 1120-12~7  iRmthracone- ) 13a¢)
111{-91-{ 1b18({2-ch]orosthory asthane | 13al 180=T4-2 10i-n=tutylphthalate I 13u
1120-83-2 12, 4-d1chlorephenci { 3al 1206=44~0 IFlvoranthene | 13ul
1120=82=1 11,2, =trichlorcbenzene 1 3al 1129000  1Pyreme | Jul
| | | ' l | | i
191-20~3 INaghthaleve I Bul 185687 |Butylbanzylghthalate I 13l
1106=47-8  |4-hloroaniline 1 Jal 191~9%=1 13,3 Dichlorcbenzidine | -
187-68~3 (Hevachlorobutadiens | 3el 158~53-3 1Benzols) ethracens \ t3ut
159-%0-7 l4~chloro~3-esthylghenol | 3ai 1317-81=7  |bis(2-Ethylhexyl)}Pithalatel 3at
191-57-6  |2-ssthylnaghthalere- | 13ul 1218033  ICwrysene | 3¢
| | i } ) ) | |
{T1~47~4- |Hexachiorecyclopentadiene | 3al 1117-80=0  1Di-n-Oetylphthalate } 13al
18A-06-2 12, 4, 6~Trichloropheno] ! 13ali 1203-99-2  1Benzo(R)Fluoranthene ! 13ul
195354 12, & $Trichiorophenol | &Bul 1207-08~9  |Benzo(l)Fluoramthene | el
191-58-7 {2-Chloronaghthalene- | 13ul 150-32-4 IBanzo{a) pyrens | 13ul
188-T4=4 I2-¥itroamling | Qul 1193-39-3  |Indene(l,2,3-cd)Pyrere | 13a
| i ! | 1 1 | }
113l-11=3  IDissthy] Prthalate [ 3ul 19-70-3 | Dibeng (ayh! Anthracene | WBul
1208-36-4  |Rcomaghthylene | 13al 1191-20~2  1Denzo(g,h, L)Peryleve | 13wl
199=09=2 13-Nitrogniline | &3aul S e R T

BF1 1032288 Form 1

(1)-Cannot de saparsted from diphenylamine
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Organics Aralysis Data Shest NY A5k o|
(Page 4)

Tentatively ldemtifimt Compounds

E

| | ' { IEst1mated |

| v ] ) Compound |Fraction ) AT or 1Concentrabj |
| mber | Name | | Hug/Ky ff..?
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Versar, Inc., Laborstory Opevations

6850 Versar Canter, Springfield W 2131 (703) 730-3000 1Sample Numder )
9 m I
Laborstory Names VERSAR Case Not 5030, 3.2
Lab Sasple ID Nos 23002 GC Regort Not 30,12
Sample Ratrins Contract No:
Data falease futhorized By: Date Sample feceived: 02/12/87
VALATILE COPONDS
Concentration: © LN
Data Extracted/Prepared:
Date Analyzed:
Cone/Di} Factors i pH NA___
Percent Norsture: 100
w T uslatidy an M Q
Nusher ug/l Nember ug/l
174-82-3 iChioromsthane I 0al -2 $el
174-83-9 | Bromomethane | 10al < Sul
173014 IVinyl Chioride l 10! i Sul
175-00~3 iChiorosthane [ 104 1Dibromoch lorossthane | Sal
175092 nathylere Chloride | Sual 11, 1,2Trichlorosthane | Suat
| I | | | I '
167841  IAcetons I |Benzeme 3 Sel
173150 ICarbon Disulfide | Icis=1,3-Dichloropropeme | Sail
(75354 11, 1-Dichiorcathere I I2-chloromthylvinylether | ~ 0ul
1753 i1, 1-Dichiorcethare [ | Sromsfore I Sul
1156-60-5  ITrams~l,2-Dichlorosthere | | 4=Hathyl-2-Pentancre | But
| ) | | § b
167-66~3 1Chiorofore 1 |2-Hexanore ! 10al
1107-06=2  11,2-Dichiorosthane I | Tetrach | orosthere 1 Sul
178-93-3 I2=-bytanone | 11, 1,2, 2-Tatrachicrosthare | Sut
171-55-6 11, 1, 1-Trichlorosthane i ITolume | Sul
156~23-5 ICarton Tetrachloride- l iCGhloroberaene \ Sul
| t i | | i | )
1108=05-4  IVinyl Acetate I 101 1100~43-4  IEthyibencene | Sul
175274 | Bromodichloromethane Sl 1100~42-5  iStyreme i Sul
| i | 1Total Tylmes ! Sul
| )
Sata feporting Qualifiers
Value 1If the resuit is & valoe than or mgual to the C This flag applies to pesticide peramsters where
detaction linit, .report the idemtafication hes dewn confirmed by 6C/M8.
B This flag 1s used when the analyte 18 found in
U Cospound was smal for but not detected. The mumber is the the biank as wll a8 the sasple. [t (dicates
nnsm ttainad)é detection limss for the sample. possible/probable blank contaminetion and warns

the data user to take appropriate action.

fication criteria but the resuit is less tham the
fied detection limt but greeter them res (.5 100D VORF1: REVOG24S

Fore |



Versar [ne., Liberatory Opevations

68%0 Yersar Center, Soringfield VA 22151  703/730-3000 ISanple Nusder |
1P TOX |
Case Nos____5030.3.2 b1 & 2
ORSRNICS AWALYSIS DATA SEET  (Page ) NC. A= O)
Semvolatile Conpounds
ConcentrationsLON
Date Extracted/Prepared: 03/11/87_ GPC Cleanup ( 1Yes [ INo
Date Analyzed: 03/18/87_ Separatory Funrel Extraction [ lYes
Come/Di} Factors 1 Continuous Liguid-LIquid Extraction (XlYes
s
Nusber ug/l Nusber ug/l
- ————— ]
1108-35-2  IPhemol | 3ul 183~-3244 |fcenaghthere | But
1111-4=4  |isi2-Chloromthyl)Ether | 13ul iSl-28-% 12, ~~-Binitrophencl | 8l
195-57-8 12=Chlorephancl i 3ul 1100-02-7  14~ditrophenc] i 66ul
ISM-13=1 i1, 3-Dichicrobenzene | Jul 1132-60-9  10ibenzofuran i el
1106-46=7  i1,4~Dichlorcbanzere ] 13ul H21=14=2 12, 4=Dinitrotoluene I Bl
I | | I [ ) I |
1100-31-6  1Benzyl Alcohol | 3ul 1606-20=2 12, 6~Dimitrotoluere I 3¢l
193-50~1 11,2~Dichlorobenzene [ 3aul 184=56-2 IDiethylphthalate | 13ui
195-48-7 12-Mathyl phenol | 13ul 17005~22=3 1+-Qlorophenyl-phenylathert - 13 4u )
139638~32-9 |1b1s(2-chloroisoprogyl)ether! 3al 186=13=7 1Fluorens Iz 13ul
1106-44~3  |4-uethylphenol ] Bui 1100016  l4~rtroaniline [ 66yl
| | | } | { { 3
1621-64=7  IN-N1troso-Di-n~propylamine | 3¢l 153521 14, 6~d1n2tro-2-mathyl ghenol | 6B ult
167-Te-1 ! Hgvachlorosthane | 3ul | 86-30-8 IN-Nitrosadighenylaming (1)1 Jul
198-35~-3 IN1trobenzene [ 13ul 1101-53-3  |4-Sromophenyl-phanylether | 3al
178-59-1 | [soghorone | 13ui 11t6~T4=§  |Hexachlorchenzens | t3ul
188-75-3 12=N1trogheno) | 1341 187-86-3 iPemtach]loropheno] 1 86ui
| [ i I | J | |
1103-67-9 12, 4-d1mathylphencl | 3ul 185-01-8 IPhenanthrene l 3ul
165-85-0 I8anzo10 Ac1d | 6al 1120=12=7  |fmtiwacens ] Jal
1115-91-1 1018 (2~chlorosthory)asthare | 3ul 164=74=2 10i~n~betyiphthalate | 13ul
1120-43-2 12, A~d1chlorophennl 1 3ult | 206440 IFluoranthene | 3ul
i 1e0~82=1 11,2, =trichiorobenzene i 13ul 1129-00-0  |Pyrere- | 3ul
| | I | | | i |
191-20=3 iNaphthalene I 3¢l | 85=68=7 | Butylbenzylghthalate | 3ul
1106~47-8  |+~Chloroamline | gl 1N-9%=1 13,3 Dichlorotenzadire ! dul
187-68=3 IHanachiorobutadiens. | 3l 153 |Senzo (a) arthrecene { 3u)
159-%0-7 le=chioro-3-aathyighenal | 3al (L17-81-7  (as(@-Ethylhexyl)Phthalatel 13ul
191-57-6 (2-aathylnephthalene: | 3el 1218-01-9  IChrysene I Bul
| { | i | | | i
IT7-4T=4 |Henachlorocyclopentadions | Jul 1117-60=0  1Di-n~Octylphthalate I Jul
188-08-2 12, 4, 6-Trichlorophenol | 3ul 1205-99-2  |Bem2o(diFluorantheve- | Bl
19535~ 12y 4 J=Trichlarophenol | 6ul [207-08~3  |Benzo(k)Fluoranthere l Bal
191-38-7 12-Chlorcraphthalene | 3al 150-32-8 18enz0ia) pyrene: { B
168=74=4 12-¥itroam 1 | 6ul 1193~39-3  |Indemo(l, 2, JcdiPyrere | 13a¢l
| | | ) | i i |
1131-13=3  1Disskthyl Phithalats | 3ul 153-70-3 IDibanz{a, h) Ankhrecens [ 3¢l
1200~%-4  |Fcenaghthylene } 13sl 1191-24~2  iBemzolg N i)Perylem | 13¢
199-09-2 13 ¥%itroamilire } hal

Forw |

(1)=<Camnot be separated from diphenylesine



versar [nc., Labarstory Unevasions P -
6650 versar Comter, Sorangfield VA 22131 1703) 730-3000 ISSRAE 1D I

Organics Analysis Qata Sheet NL as 1 OL
T {Page W

Tertatively [dentif1ed Compounds

EERRRE - RN

i { l ! |Est 1t |

| (- ] I Congound IFraction 1 RT -

i Number | Name ] ! tug/Mg ¢
e R s
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versar, [re., Laboratory Operatiors

6850 Versar Camter, Springfisld WA 22131 (703) 750-3000 ISanple Nuster |
imp [
ORBANICS AWALYSIS DATR SHEET (Page 1) !
Laboratory Neme: VERIAR Case Nos ;23_3” -
Lab Saple 1D Nos 23% _ aC Report Noi %030.3.2
Sasple Matrixs Contract Now
Data Release Authorized By: Date Sasple Recerved: 02/12/87
VILATILE CO®QMNDS
Corcentration: < LM
Date Extracted/Prepired:
Date Analyzed: /
Conc/0il Factors 1 M N___
Porcent Norstwres 100

Nasber @/l u
T
174-87-3 IChioromsthare 0ul 178~87-% chloropropsre i L

174434 | Bromomgthare
175014 IViny]l Dhioride
175-00-3 1viorosthare
175092 INgthylene Chloride

00l
0ul
Bl

i
|
|
)
)
167-64=) lRcetons l 0«
175=13-0 ICarbon Disulfide i
175354 11, 1-Dichlorosthere |
173~34=3 1t 1-Dichiorosthane | 3
115%-60-3  ITrans~i,2-Dichiorosthene |
| | |
167-66-3 IChlorofore [
1107-06-2  11,2-Dichlorosthane I
178~93-3 I2-butanone )
171-5-6 i1, 1, {=Trichloroathane |
158-23-5 ICarbon Tetrachloride i
| | |
1108=05~4  IVinyl Restate |
175274 | Brosod1 chloromsthane I

Valum If the result is & valme
detection Limt, report the falue,

than or equal to the

w Compound was amalyzed for St not detacted. The number is the

mniss sttainable dgftection limt for the sample.

This flag is used sither hen astimating
for tantatively idemafied compounds wheve
factor is asswmsd, or @ the asse spectral
data indi the pressnce of 2 conpownd thet masts the
ion criteria but the resalt is less tham the
detaction lisit byt grester tham iere. (a.g 10D

Fore |

wl
Trichlorosthens | Sal

1120~48~1 / |1Dibromochloromsthane i Suli
| 11, 1, 2-Trichlorosthare | Sal
| | I |
1Berzere (S Sal

01-8 lcis=1,3Dichloropropme | ¢ Sal
110-758  |2<chlorosthylvinylether | - 6ul
|Sromofore | Sul

1108=10~  l4~dathyl-2-Purdancne l 109l
| ] | |
1591-78-6  |2-Haxanone I 104
1127-16~4  iTetrachlorosthene | Saul
179=-34-35 11, 1,2,2~Tetrachlorosthare | Sal
1108-88-3  iToluere ( Sul
1108=90-7  IChlorchenzere t Sul
I t | |
(100~41=4  [Ethylbenzere I Sul
1100~425  iStyremm { Sui
{ Tatal Iylemes i Sul
'

Data feporting Qualifisrs

€ This flag appliss to pesticide paramsters were
the 1demification has bewn confiresd by SC/M8.

3 This flag 13 used whem the amalyte 18 found 1n

the blank a8 well as the sample. It indicates

possible/probable blark comtamination and warns
the data user to take appropriate action.



Versar Inc., Laboratory (perations

6850 Versar Cemter, Soringfield VA 22131 703/750~3000 ISample Nusber |
e !
Cass Not $030.3.2 801 & 2
ORSANICS ALYSIS DATR SEET  (Page 2 Ny A<yl o}
Semtvolat:le Cospounds *

Concentrat somsLON

Date Extracted/Prepared: a3/11/87_ 6PC Cleanup [ Yes [ INo

Date Analyzed: 03/19/87__ Separatory Funnel Extraction ( lYes

Conc/Dil Factors | Contimuous Liquid-LIquid Extraction (X1Yes

s cas

Nusber ug/1 Number ug/l
P — ] E - — - —

1108=9%-2  |Phemol | 144l 83-32-9 IAcenaphthene i LN
1111-40=4  ID1s(2=Chlorowthyi)Ether | bul 131-28-3 12, =01 troghenol | 68yl
195-57-8 12~Chlorophencl ! lul 1300-02=7  l4~M1trophemol i 68ul
18=73=1  |1,3-Dichlorobenzene | Wl 2643  (Dibemzofuran ! 4ual
1106467 |1, 4-Drichlorobenzene I ul 121-1~2 13, 4-Dimtrotolueme I el
! | b | l | | }
1100-51-6  iBenzyl Rlcohol ( LN 1606-20-2 12, 6-Dinitrotolueme | l4al
195~50-1 11,2-01chicrobmmzene i bul 184662 |Disthylghthalate | et
195-48~7 12-Nathylpherol i eyl 17005-22~3  |4~Chlorophenyl-phenylether! * LN
139638-32-9 1013 (2-chloroisoprogyl ) ether! Wl 106=73-7  (Fluorere (4 Wul
1106-44-5  IA~nethylghenol I Wi 1100016  14-ditroamlane 13 e
1 [ I ' [ I |— t
1621-64=7 |N=N1troso=Di-n~propylamine | fdul 153-52-1 14, 6~dinstro~2-aethylghevol | 6ul
167-72-1 IHexachlorosthane | hul 86~30-6 iN=Nitrosodiphenylasing (1)1 LR
198-95-1 INitrobenzene i Wl 1101-55-3  14=fromopheny]-phenylather | X'
178-59-1 | [soghorone ! LYW 1118-74~1  IHewachlorcbenzene ! téul
188-73-3 |2-M1trophenol | oyl 187-86~3 |Pentachlorophencl | B8 u !l
| | I | } | | |
1105-67-9 12, 4~d1eathylphenol | 18ul 185-01-8 [Phamanthrene I 184gl
16%-85-0 {Benzoic Acid | [ ¥V 1120=12-7  Ifthracene ] Wyt
111{-31=t  Ids(2-chlorosthoxy) mthere | Myl 184=T4=2 10i-nutylphthalate | 144l
1120~43-2 12, ¢=-d1chlorophenol | byl 1206~44~0 IFluorsnthene I 4yt
1120~82=1 11,2, ¢=trichiorobenzens ! ivul 1129000  1Pyrene ] l4ul
| i | | } I i ]
191=20=3 INagnthalens I 4gl 185~68~7 |Butylbenaylphthalate [ Wl
1106~47-8  |4-Ohloroamlire ] LN 191-04=] 13,3*-hichlorctensidine | 27wl
187-68~3 {Hexachlorobutadiong I hul 156-5-3 18anzo(a) anthracene I ldul
159=50~7 |¢=chloro-3-ssthylphenol | thel 1117-81=7  imas(2-Ethylhexyl)Phthalatel Wi
191-57-6 12-ssthylnsphthalene: 1 Wyl 12180149  |Chrysema 1 Wul
| i } | | i | |
171474 iHexachloroeyclopentadione | 4al 1117-04=0  10i-nOctylphthalate { 1y
188=06~2 12, 4, 8~Trichioraghena) | bal 1205-99-2  1Benzo(D)Fluoranthene i oyl
195-9%-4 12, 4, $Trichlorophenol } 6Bal 1207-08-9 | Banzo (k)Fluoranthene { HE
191-58-7 12-Chloronaphthalere | 8ul 150-32-8  iBenzola)pyrene | byl
188~T4~4 I2-Nitrommline | 6Bul 1159-39-3 1Indemo(1,2,3ctiPyrere | 4al
[ | i t | } | !
1131-41=3 IDimsthyl Phthalate- | bal 153~-20-3 19ibunz (a, h) Anthrecens | L]
20034 !Rosmaghthylene | eyl 1191202 (Bamzolg,h, i}Perylona | Wul
199=09-2 13-Nitrosniling | 8ul S R

b ]

Fore [

{1}1~Carnot be separated frow diphenylamine



Versar Inc., Laboretory Opsretions ———
650 Wermar Camter, Springfield W 2151 (%03 730-3000 )

Organics Analysis Data Sheet Ns‘ ASH o\
(Page &

Tentatively Idemtified Compounds

| | | | |Estimated I

I - I Compound IFraction | AT or(Bcen JConcentratign 1
| abee | Name | { uqu:R

I 16 J...l
' ” J.'.l
I 13 4.,
| 12 L&
|
I
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FOR CcOMMARTE conlPIRTMAMOMN BUT BOES INEMATE
COMPOUND pPREBaCE



versar, Inc., Laborstory Opevations

6850 Versar Canter, Sprangfield VA 22131 (7011 730-3000 ISample Number !
Iy b
CRBANICS ANALYSIS DATA SMEET (Page 1) NE= At
Lab Sampls 1D Nos 23002 _ C Report Nos $030.3,2
Sample Matrin () Conkract No:
Data Relsase Authorized By: Date Sample Received: /0211287
VILATILE COPOLNDS
Concentrations LN
Date Extracted/Prepared:
Date Analyzed:
Cone/0i1 Factor: 1 il N___

cas
Nusber u/l
— i ——

174=87-3 IChlorcmethane l 0ul 11,2-Dichloropropans ) Sul
174-83-9 | Brosossthang | 04l j1-02-6 1Trans-},3-Dichioropropeve | Sul
175=01-4 iVinyl Chloride [ 0ul ' ITrichlorcsthene I Sul
1 7300-3 IChioroathare | 0ul | Dibromoch] oromsthane { Sul
1 75092 IMethylene Ohloride 1 Sul i1, 1,2-Trichigrosthane | Sal
} 1 ) t } ) |
167-64-1  lAeetone | 10u} 1erceve I ¥ Su)
175150 I1Carbon Disulfide I Sul 110061-01-3 lcis~l,JDichloropropere | Sal
i34  Ii,1-Dichlorcathers | 1110-73-8  12-chiorosthylvinyisther | 109!
17T5=34~3 11, 1-Dichilorosthane i 17252 |Brosofore. I Sul
1155-60-5  |Trans~1,2-Dichiorosthene | - 1308~10=1  |4-dathyi-2-Pentznore - ! 0al
i i i I I | ] )
167-66-3 iChlorofore | Sul 1593-78-6  |2~Hananore I 0ul
1107062  i11,2-Dichiorosthare 1 Sul H127-18~%  [Tetrachlorcethene | Saul!
i78-93-3  I2~butanone | 0al I79-30-5  i1,1,2,2-Tetrachloroathane | Sl
17{-55-6 1,4, 1=-Trichlorosthane 1 Sul 1108~68-3  |Tolusre 1 Sul
156-23-% |Carton Tetrachlorde | Sul 1108-30-7  |Chlorcbenzere i Sel
) } ' i i | | i
1108-05~4  |Vinyl Acetate ) 0ul 1100~44=%  IEthylbenaere i Sul
175274 | Bromod1chiorossthare t Sal 1100-42-3  IStyreve I Sul
| ) i (Total Xylees l Jal

| ]

Data feporting (ualifiers

Valug If the result is a valup/pgrester than or equal to the C T™is flag appiies to pesticide paramsters where

the 1demt1fication has been confiresd by 6C/S,

B This flag is usad when the analyte is found 1n
Compourd was ana)! for but not detectad. The musber 1s the the blank a3 wel)] a3 the saspie. It indicates
mmnem attainadld detection limit for the sample. possible/probadle dlank contasination ind warns
the data user to take approgriate action

This flag is used either when estimating

for tentatively identified compounds where

factor is assumnd, or vhen the sass spectral

the pressnce of & compowd that sssts the

ion critaria but the resalt is less than the

od detaction lisit bxt grester tham vo. fe g 10) VORF1: REVOEE

Foru !



Versar [nt., Lidoratory Operatiors

6850 Versar Center, Sgringfiald W@ 22151  703/730-3000 ISample Nusber |
Iy )
Case Nos___ S002.2088 82 ————
OREFNICS ANLYSIS DATA SEET  (Page NC asSy O
Semivolatile Compounds

ConcentratiomiLOM

Date Extracted/Prepared) 03/13/87_ 6PC Cleamip [ lYes ( 1Mo

Date Analyred) 03/19/87 _ Sepiratory Fummel Extraction [ lYes

Conc/0i1 Factor: 1 Continucus Liquid-LIquid Extraction (IlYes

cR8 ]

Nusber uy/) Musber ug/l

- - - E - —

1108-35-2  Phenol i 2ul 183~32-9 IRcemaghthere | 24l
11i1-00=4  IDagi2-Ohloromthyl)Ether | 2l 151-28-3 12, 4~Dimtropghencl | Lel
195-57-4 |2-Chlorophenol l Zal (100=02=T  i4=Mitroghenal i el
1981=-73-1 11, 3-Dichiorobemzene | 2t 1132-64=9  |Dibenzofuren I 2al
1106~46=7 11, 4=Dichlorobenzene l 2ul 1121-142  12,4~Dinitrotolusme I Rul
i | t { | i b |
1100=-31-6  |Bamzyl Rlcohol t Rl 1606-20-2  12,6~0imatrotolueme ' Rl
195-50-¢ i1, 2-Dichlorobenzene i 2l 100-68-2 IDisthylghthalste i Rl
195-40-7 (2-¥athyl phenol { Zat 17008-22-3  14-Qloropheny)-shenylether) - 21
139838~32-9 Ib1s(2-chloreisopropyl)ether] 2l 108~73-7 IFluorene t 2l
1106-44-5  |4~upthy] phamol | Rl 1100-01-6  14-Mitroaniline i Nlul
! | | i 1 ! f }
1621-64=7  IN-Matroso~-Di-n-propylasine | Zul ISM~S2=1 (4, 6~dinitro-2-muthylphenol Hul
187-72~1 | Henachlorosthare I 2yl 185~30-6 iN-Nitrosodiphenylasine (1)) 2uli
198=95-3 INitrobanzene ) Rl 110)-9~3 14-Brosogheny | -ghenylather | 24
178-59-1 | [sophorone | 2zl IeT4=L  |Hexachlorobuniene 1 2ul
188-T55 i2-Nitropheno] | Ryl 167063 1Pent achloroghenc] | i11al
| ) | I | ) { I
1105-67-9 12, d~dimethylphenol l R2al / 185~01-4 IPhenanthrene { Rl
165-9%-0 |Benzoic Aeid 1 1331 1120-12=7 |fnthracene | 240l
1111-91-1  |disi2-chlorosthoxy)asthans | 24l 184=TA=2 105 -ntutylphthalste | 2ul
1120432 12, 4=~dichlorophenal l 2l 206~44=0  iFluorsathere 1 R2ul
1120-82-1 11,2, =trichlorobenzene 1 2u) | 129=00~0 o ¢ Zaut
| i i ) | | i i
191-20-3 (Naghthalere | ) 183607 1Butyibenzylphthalate 1 2ul
1106474  14-Ohioroamline I 2l 191-94=1 13, I -Dichiorobenzidine | Mal
187-68-3 IHexachlorobytadione I Rl 13%~3 IBenzotal anthracene I 2l
199-50-7 lo-chioro-J-amthylphanel | 2ai 117-81-7  is(2-Ethylhexyl)Pithalatel 2ul
191-57-6 12-sathylnaghthalere- ! Zal 118019  (Chryssre | Rul
| | 1 | | | | 1
177=47-4 |Henachlorecyclopentadiene | 2+l 1117-80-0 1B{-n-Octylphthalate | Rl
168-06-2 12, 4y E~Trichlorophenal | Rul 1205~93-2  |Beneo(biFluoramthene i Ral
199-95-4 12,4, S=Trichloroghenol ! ial 1207-08-9  (Benzo(h)Fluoranthens I 2l
191=50=7 12-hloronaptthalene- | Zat 199328 | Benza(al pyrens- | 2ul
188=T4=4 {2-Nitroaniline f iilal 115=34  (Indano(l,2, 3cdiPyreme ) 20ul
i I t } | I | |
13t-11-3  IDimsthyl Phthalate I 2l 1703 10ibana (ay h) Anthrecone l 2l
1200494 !Aeomghthylom i R 1192 1Sanaoig,h, iiPerylem 1 2
199-0%- {3-Mitroantline- ] lsl - - - - ]

{1)=Camnot Do separated from diphemylamire
DEF1: 032286 Foru 1



Versar [nc., Laborstory Opsretions
6850 Versar Center, Sgringfield VA 22181 (703) 7S0-3000

Organics Gralys:s Data Sheet NC asi o)
Page ¥

Temtatively ldemtifisd Compounds

i I | IEstimatad |
| Compourd IFraction | RT Concentrat ice
I ) 0
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FINAL REPORT

DETERMINATION OF POLYCHLORINATED DIBENZO-P-
DIOXINS AND POLYCHLORINATED DIBENZOFURANS
IN WATER AND ASH SAMPLES

to

NUS CORPORATION

April 29, 1987

by

M. R. Bauer, M. L. Zimmerman, T. R. Powell, G. E. Pitts,
0. J. Oyler, V. R. Katona, and F. L. DeRoos

BATTELLE '
Columbus Division
505 King Avenue
Columbus, Ohio 43201



$= Battelle

Columbus Division

305 king Avenue
Columbus. Ohio 43201-2691
Telephone 16141 124-6424
Telex 24-3454

April 29, 1987

Or. Haia Roffman

NUS Corporation

Park West 2

Cl1iff Mine Road
Pittsburgh, PA 15275

Dear Dr. Roffman:

We have completed the amalyses of the seven water and twe ash samples for
polychlorinated dibenzo-p-dioxins (PCOD) and polychlorinated dibenzofurans
(PCOF). These analyses were performed under the terms of Battelle’s
Proposal/Agreement No. 822-N-0708. [ am enclosing a final report which
includes our results and a description of the analytical methodology,
instrumentation, and quality assurance measures that we employed.
Chromatograms from the PCOD/PCOF analyses are included in the appendix.

Please contact me at (614) 424-3913 if you have any questions.

Sincerely,

Py

Mark R. Bauer, Ph.D.
Research Scientist
Analytical Chemistry Section

MRB:bsf



Versar, [nc., Laborstory Opevations

6850 Versar Comter, Soringfield R 22151 (703) 730-3000 iSamgle Nusber |
IS %2¢ I
CREANICS ALYSIS DATR SHEET  (Page 1) NS
Laboratory Namm VERSAR Case Nos 5030, 3.2
Lab Sample ID Nea 23002__ OC Report Nos %030, 3.2
Sample Matrix: : Contract No:
Oata Relsass Authorized Bys Date Sasple Received: 02/12/87
VOLATILE COPOUNDS
Concemtration: L0
Date Extracted/Prepared:
Date fmalyzed:
Cone/D1) Factors | oM N__

Dn.-unt Noisture:

1 i ) |
174-83-9 | Bromoasthane i 10al ) )
IT3=01-% IVinyl Ohlormde I 10ul l |
1 T$00-3 I iorosthare I 10l 10i brosach orcusthane ! i
1 T509-2 inethylore Ohrloride ) Sul I 11,1, 2~Trichlorosthare I l
i | t | ) j e ]
I§7-60-1  lRcatore | 0al 1Benzere R Sul
175150  ICarbon Disulfide I Sul leis=1,3-Dichloropropere | Sul
175-35-4  11,1-Dichlorosthens I Sul I12-chlorosthylvinylether | 10a
17=3~3 11, i-Dichlorogthane | Saul IBromofore | Sul
1156-60-3  |Trans-1,2-Dichlorosthers | Sul 1108=10=1  |4-dathyl-2-Pertanore | 0wl
! | | i H I | |
167-66~3 iChiorofore I i I91-78-6  (2-Hexanore | 10ul
1107-06-2  11,2-Dichlorosthane I 1127-18=%  |Tetrachlorosthene | Sul
178-93-1 2-butanone ! 179-3-3 11, 1,2,2~Tetrachlorosthane | Sul
171556 (1,14 1-Trichioroathane i 1108-88-3  (Taluere l Sul
156~23~3 |Carbon Tetrachloride [ {108-90-7  iChlorobenzene I Sul
) I } | | | } }
1 108-05-4 IViny) fcetate | 10u) 1100=31=4  |Ethylbenzene I Sul
175274 | Bromod 1ch i oromsthane i Saul 1100-42-3  IStyrem 1 Jul
I | i (Total Xylenes i Sul
I i

Data Aeporting Oualifiers
Valus If the result is & valwe than or squal to the € This flag applies to pesticide paramsters where
detection limit, report the vy{us. the 1dent1fication has bewn confirend by BC/NS.

B This flag is usad when the analyte is found in
but not dstected. The nusber is the the blank 23 wll s the sample. IR 1ndicates
ion limt for the sample. possible/probable dlamk comtamnation and warms
the data user to take appropriate action,

amen ttandie

]  Estimated value. Ahis flag is used gither vhen estimating
a concentration temdatively idendafisd compounds where-
awtor is svwmmd, or when the ses spectral
the gressnce of a compound that mats the:
on criteria byt the result 15 [ems tham the
detaction limt bet prester than zere. (e.g 101 VOFL: REVOEMEE

Fore |



Versar Inc,, Laboratory Uperations
8350 Versar Canter, Springfield WM 22151  703/730-3000

1Sample Nusber |
ISH %24 |
Case Nos____3030.3.2B01 ¢ 2
ORGANICS ANALYSIS DATR SEET  (Page ) NC Azt
Semivelatile Compounds
Concemtration:LiM
Date Extracted/Prepared: 03/11/67__ GPC Cleanup ( 1Yes ( INo
Date Amalyzed: 03/19/87 __ ‘Separatory Funmel Extraction ( IYes
Cone/D1l Factor: 1 Contiruous Liquid-Llquid Extraction (X)Yes
s s
Nusber ug/1 Nusber ug/l
o — ————— — ]
1108-95-2  |Phenol | Hul 183-32-4 |Reenaghthene | 1fal
1111004  [D1s(2-Chloromthyl)Ether | Hul 151-28-3 12, ¢-Dinitroghencl l Sl
|98-57-8  !12<Chlorophencl | Hult 1100-02-7  i4=Mitroghenol I LBl
154=73=t 1, 3-Dichiorcbenzene [ al 1132-64-9  IDidenzofuran i Hal
1106~46=7 11, ¢=Dichicrobanzeme | el 121=-14~2 12, 4=Dinitrotolueve | TRR
| | i I I | I i
1100-51-6  |Benzyl RAlcahol 1 1l 1606-20~2  (2,6~Dimtrotolueme | el
195-50-1  I1,2-Dichiorcbanzeme | i 14662  IDrethylghthalate I Nl
195-48-7 12-Ngthylphenol [ el 17008~22-3 |4~Qhlorophemyl-ghenylether) - 11al
139638-32-9 Ib1s(2-chloroisopropyl)ether) el 186-73-7  IFluoreve |- el
110644~  14-suthy!phenol I 1tud 1100016  I4-Mitroanilire [ Bl
| | | | | | i t
1621-64=7  IN-Matroso~Di-rpropylamne | 11 ul 1534-52-1 4, 6-dinmtro-2-usthylphenol | KBl
167-T2=1 IHexachlorosthane ! Hul 186-30-6 IN-Nrtrosodiphenylamne (111 Hul
198-95-3 INttrobenzene | Hel 1101-53-3  |4-Brosophenyl-phenylether | Hul
178-59-1 | [sophorone l 1$u 1118=78~1 Hexachlorcbenzene | Ilul
188-T5-35 12-M1kroghenol 1 1fal 187-86~3 { Pentachlorophenol ! KLl
i ! | I | t | i
1108-67-3 12, i~dimethylpherol ' el 185~01-8 |Phananthrene | flaul
165830  IBenzoic Acid ! Adud 1120=12=7  |Anthracere I el
[111-91=1  I1b1s(2-chloresthoxy) msthare | ful 184=74=2 [Bi-n=tutylohthalate | ftul
1120-83=2 12, d=dichiorophenol | el 1206=44-C  IFluoranthene | 1lel
i 120~82-1 11,2, ¥=trichlorcbenzene ! 1ul 1129-00=0  |Pyreme | Mul
| I | i | ¥ | |
191-20=3 INaghthaleme 1 1tul 185-68=1 IBetylbemzylphthalate | Hul
1106=47-8  14-Chioroamiine ) el 191-3%~1 13,3 -Dichlorobenzidine: | Al
187-68~3 IHexachlorcbat adiene [ ful 156~55-3 iBenzo(a) anthracene | Nul
159-50~7 la~chioro-J-mathylghenal | lal (117-§1=7  Imsi2-Ethyihaxyl)Pthalatel Haul
191-57-6 I2-aathylnaghthalene i Hal 1218-01-9  \Chrysare t 1Hul
| I | } | | | I
IT1=47-4 1Henachlorocyclopentadiere | tlul [117-50~0  1Di-n~Octylphthalate | el
188-06-2 12,4, 6=Trichloroghenol | Hal 1203-39-2  1Benzo(b)Flooranthene [ Hul
19304 12, &, Trichlorophencl | Sut 120708~  iBenzo(h)Fluorarthene ! Nul
191-58=7 (2<Chioronaghthalene ! i1al 150-32-4 iBenzo(a) pyreve | el
188~744 12-Nitroaniline | Sl 1193-393  |lnden0(l,2,3-cd)Pyrere | Hul
| i | } | i | )
1131-§1=3  |Dimsthyl Phthalate | flal 153-70-3 101 banz (ay ) Aettraceve | el
1208~9%6~4 IAcemaphthylene | Hal 1191-2=2  IBenzo(g,h, i) Perylene l el
1 99=09=2 13-Mitroam]1ne | Sul S S R ST

BEF1 2032288 Foru |

(1)=Cannot be saparated from diphenwylasine
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Versar, Irc., Laborstory Operstions

£850 Versar Canter, Sgringfield W 22151 (703) 750-3000 iSample Musber |
IRB916/8C29840 |
DREANICS ANALYSIS DATA SHEET {Page 1)
Laborgtory Nemes VERERR Case No3 030, 1.2
Lab Sasple 1D Moz 82984 _ GC Regort Nos %030, 3.2
Sample Matrist Contract No: -,
Data Release Authorized By: Date Sasple faceived:
VOLATILE COPOUNDS Lae
Concantratiom LM
Date Extracted/Prepared:
Date Analyzed:
Cone/Dil Factor: 1 M )

Parcent Norsture:

N welatily

174-47-3 {hloromsthare

! Sul

174-83-9 | Bromossthare | 0ul 110061-02-6 rn-l.lelm- ) Sat
179014 {Vinyl Ohioride | Wal 1Trichlorosthene | Sel
1 73-00-3 IChJorosthane | 10ul 104 bromoch 1 oromsthane 1 Sel
175092 iRathylong Dhioride I Sal I 114}y 2=Trichlorosthane | Se)
| i | i ) | |
167601 Ifcwtone ) 10q 1 {Benzene i 5 Sel
IT5-150  ICarbos Disulfide I Su) «01-3 Icis-l,JDichloropropene 1 . Sul
1715-35-4 11, 1-Dichlorosthene | Sael 12-chloromthylvinylether | f0al
1T~ 11, 1-Dichiorosthane I Sul | Bromofore 1 Sul
1155-60~5  |Trass=t,2-Dichiorosthene | 1100=10-1  |4-Nathyl-2-Pentancre | 10l
[ t ) | { } |
167-66~3 IChiorofore | I91-78-6  12<exanone I 101
1107-06-2 11, 2-Dichlorosthane I 1127-18-4¢  |Tetrachiorosthens ) Sul
178~493-3 12-butanone I | 171945 11,1,2,2~Tetrachlorosthare | Jul
171-55-6 1141, 1-Trichlorosthane ] | 1108-88-3  |Tolusne | Sul
155233 Carbon Tetrachloride | | 1108=30-7  Ihlorcdenzene 1 Suel
| ! } { | ) | }
1106-08~4 IVinyl Reetate I el 1100-41=4-  |Ethylbentens ) Sel
ITS-274 | Bromod1chloromsthane | Jal 1100-42-3  IStyrem l Sul
I 1 I 1Total Yylenss I Sat
R S |

Qualifiers

Valog If the result is & valw € This flag applies to pesticide peramters wwre
the: identification has besn confirmed by 601G,

3 This flag is used vhen the smalyte is fournd 10

lel-lllnd xt not detected. T™he mmber 13 the the blank 23 wll s the sample. [t indicates

ion limit for the sasple. possible/probadle blank comtamination and warns
the data user to take appropriate action

is flag is usad either vhen estimating

tentatively idetified compounds vhere:

is sssamnd, o vhen the sass spactrel

the pressrcs of & cumpownd that mis the

1demifi critoria but the result is lews tham the

spcafigl detaction lims et greater tham 2ere. i 1D VORPLs REVORRAEG

Fore !



versar Inc., Laboratory Operations
6350 versar Center, Springfield VA 22131  703/730-3000

Case Not___030.3.2 801 & 2

1Sample Nusber )
1R8916/8C2984 |

ORGRNICS AMALYSIS DATR SHEET Page )

Semivoiatile Compounds
ConcentrationsLOM
fate Extracted/Prepared: 03/11/87__ C Cleamp [ Yes ( N0
Date Analyzed: 03/18/87__ Separatory Funmel Extraction ( IYes
Cone/Bil Factors 1 Cortimuous Liquid-Liquid Extraction [11Ves
s s
Nusber ug/l Nusder ug/l

e —

1108-95-2  IPhemol | 104
RS ) Ins(2-Chlorosthyl)Ether ] 10yl
195-57-4 12=Chlorapheno] t 10u
1543-73~1 11, 3-Dichlorobenzene 1 Wal
1106=46=7  it, 4=Dichlorobenzene | 0ul
| } 1 )
1100~51-6  1Benzyl Alcchel [ 0ul
195~50~1 11,2=01ichlorobenzene 1 0ul
195-48-7 |2-Nathylghenol | Qul
13838329 (bhig(2-chloraisagropyllether! 104}
1306~44~3  {4~amthylphenol | 0ul
) i I {
1621-64=7  IN-Nitroso~Di-n-propylamine | 0l
167-Te~1 i Henachlcrosthane I 0ul
198~9%-3 iN1trchenzene { 04l
178-39-1 | {soghorone i 10al
188-T53 12=i1tropherol ! 10ul
| I I |
1103-67-9 12, é-~2:methy]phenc] i Wut
163-85~0 |Benzore Aeid } BVl
[111=91={ 1b18(2-chlorosthoxy)methans | 10al
1120-83=2 12, d=dichlorophenol | 10wl
1120-82=1 11,2, =trichl orobentone I 0wl
! 1 | i
191-20~3 (Naghthalere | 0al
1106~47-8  14=-Ohlorommsline | 10ul
187-68-3 INexachlorobutadiens ) 100l
159-50-7 (4-chloro-3-ssthylphemel | 10al
191-57-6 (2-uuthylnsghthalene- | 0l
| i | }
171474 iHexachlorecyciopamtadiore | 0wl
188-06-2 12, & ~Trich]orogheno} | 09!
1959-34 12, & $Trichlorogheno] | Nl
191-58-7 I2<Chloronaghthalens { 0s!
188=TA~4 I2-ditrommiine } NVl
| i | i
1131=11=3  IDimthy) Pthalste | 0wl
1200°%~4 |Rewnaghthylowm 1 10al
199=0%-2 13-Mitvoanilire ' 0ul

BF1 1032288 Fore [

L

183-32-9 1Rcenaphthene | 10l
151-28~5 12, &~dimtroghenol { Ol
1100=02-7 148t troghenol | Vel
1132-64=9  (Dibenzofuren | 0Oul
112t-18=2 12, 4=Dinitrotolusme 1 104l
| | I |
1606~20-2 12, 6-Dinitrotolume | 0ul
184~-66-2 IDisthylphthalate | 0wl
17003-22-1  1a~-Ohloropheny)-phenylether| 0ul
186-T3~7 iFluorere ) 10
1100~01-6  14-Nitrosniline ) SOult
| ! | I
IS-52-1 14, 6~dimiro-2-unthylghevol | Wl
186~30-8 (N-Nitrosodighemylamne (1)) 0wl
1101-55-3  {4~Bromogheny] -phamyisther | 104
1118-74-1  IHexachlorobemzene | 10wl
187-86~3 IPentachloroghenc] ! Nl
I | i |
185-01-4 {Pvmanthrens | 0ul
1120=12=T  ifnthracone 1 0ul
100742 1Bi-n=butylphthalate | 104!
| 206=44=0 IFluoranthene I 0al
(129000  (Pyrere { 104!
i { | ]
105607 {Batylbonzyiphthalate ] 10al
191-94=1 13,3'-dichlorcbentidine | 204l
158~55-3 | Banzola) anthracene | 104l
1117-81-7  (bis(2-EChylhexyl)Pithalatel 0ul
1210013  IChrysame- | 10ul
{ i i |
1137-000  !Di-wOctylphthalate i Wul
1205-99-2 |Benzo(b}Fluoranthene t Gal
1207-08~9  |BarzolkiFluoranthene H 0ai
150-32-4 1Senzoia) pyrene ) 0yt
119-393 !Indemoil 2, JcdiPyrom | 16al
I | v I t
153=70-3 104 bena (a, b) Anthrecene 1 0ul
1191202  (Bamzo(y,h, i1Perylomn { Oul

(1)=Camnot Do saparsted from diphenylamine
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Organics Analysis Data Seet
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Tentatively [demtified Compounds

{ 1 ) 1 IEstimated |
i CRS ! Compound tFraction | AT or iConcentration |
] Nusber | Nase i | vy

Il.. lIl..ll.ll. mglmtlm ugm"'-'l.Il-llil.Iu.lll.' ml m ..l
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Versar, Inc., Laboratory Operations

6350 Versar Comer, Springfield R 22151 (703) 730-3000 1Sample Number !
iEP TOX BLANG |
QRGANICS ANALYSIS DATR SHEET (Page 1)
Laboratory Nemms VERSAR Cise Noi 5030, 3.2
Lab Sasple ID Nt 82388 IC Raport Nog y4 %030, 1.2
Sample Matrins Contract Not V4
Data Release Muthorized By: Date Sasple Receiydd;
VILATILE COPONDS
Concentration: LOM
Date Extracted/Prepared:
Date Analyzeds
Cone/Dil Factors 1 pt N___
Percent Moisture: 100 __
W welade an
Nusber u/l uy/l
B = L T
1T4-87-3 IChlorcasthane | 1041 178-87-5 11 2-Dichloropropane | Sal
1 74-83-9 | Bromosethane i 110061~02-6 !Trane~!, J-Oichloropropene | Sul
17501~ IVinyl Chlomde I 179-01-6 ITrichlorosthere | Sal
175-00-3 1Chlorosthane [ ) i 124=48-1 10ibromoch i orosethane | Sul
1 75=09=2 INgthyiene Chioride | | 179-00~3 11, },2-Trichlorosthane 1 Sui
! | | ) } ) | ]
16764~ |Acetone | el 171432 | Benzere v Sul
IT1$0  iCarbon Disulfide | Sul 110061013 lcis~1,3-Dichloropropere | Sel
17354 11, 1~Dichlorcathens i Sul 1110-73-8  |2-chlorosthylvinylether | ~ 0al
173343 11, t-Bichlorcathane I Su! 1 75252 | Bromofore | Sul
1158-60~5  ITrans-1,2-Dichlorosthere | Sul 1108=10=1 | A=Huthy] -2-Pertanone i 10ui
| | 1 | i i | |
167-66~3 IChiorofore l Sul 191-78~6  |12<Henarore 1 i0ul
1107-06-2  11,2-Dichioroathane i Sul 1127-18~%  |Tetrachiorosthene l Sul
178~93-1 |2-butanore | Oul 17935 145142, 2-Tetrachiorosthane | Jul
171-55-6 1141, i=Trichl I Sul t108-88-1 IToluene | Sull
156234 ICarton Tetrachior | Sul 1106~90~7  iChlorcberzeve 1 Sul
i i ' | ) i | t
1108-05-4 i Outl 1100-41=4  |Ethylbenzeme 1 Sul
1752714 | Sul 1100~42-5  IStyrere i Sul
| ) ] 1Total lylenes | Sul

Data Reporting Qualifiers

Value [f the result/is & value grester tham or squal to the

4 131 resporse factor 18 assumed, or

Compound| snalyzsd for but not detacted. T™e nusber is the

C Mis
the

B Mis
the

od value. This flag 15 used either when estisating
ataon for tentatively 1dentified conpounds where

when the sase spectral

data indicates the presence of a compowd thet mets the
identification criteria but the result is less than the
specifind detection linit byt grester than zero. (2.4 1O))

Form |

lml

flag appliss to pesticide paraseters where
ident1fication has been confiresd by SC/M8.

flag is usad whem the amalyte is fourd 1n
blank a3 ml] a8 the sampis. [ 1ndicates

possable/probadle blank comtaminstion and warns

data user to take appropriate action.

VORFL: REVE2E



Versar [nc., Laboratory Operations
6850 Versar Conter, Soringfield VA 22151  703/750-3000

BNAF1 ;032288 Fore |

iSamgle Nusber |
IEP TOX BLAMK |
Case Noz____S030.3.2808 $2__
ORGANICS AMALYSIS DATA SHEET  (Page 2) ec2aes
Semivolatile Compounds

ConcentrationiLOd

Date Extracted/Prepared: 03/11/87__ PC Cleamp ( 1Yes ( INo

Date Analyzed: 03/18/87__ " Separatory Funnel Extraction [ IVes

Cone/D1] Factors 1 Continuous Liquid-LIquid Extraction (IlYes

v 8

Nusber ug/l Nusber u/l
e b — "

1108-95-2  1Phenol | 10ul 183-32-4 |Reemaphthene l 10¢i
1115104 |18 (2-Chlorcuthyl)Ether | 0ui 151-28-8 12, 4-0initroghenol | 0l
193-57-8  12-Chlorophenol ! 0ul 1100-62-7  |4-Mitroghenol I %0 u !
150-73-1  11,3-Dichiorobenzene I 10al 113269  |Dibenzofuran | 104l
1106=46-7 11, &Dichlorchenzene | 104l 1121=14-2 12, 4~Dimtrotolume ' 10u!
| | | [ [ ) | }
1100-51-6  |Benzyl Alcohol | 04l 1606-20-2  12,6-dinitrotolueme I 10al
195~50-1 11,2-Dichlorobanzene | 10ul 184-66-2 I0isthylghthalate | 10al
195=48=7 12-¥gthyl pherol l 10ul 17008~22=3  |4-(hloroghanyl-phenylethert i 0wl
129638-22-9 1b1s (2-chloroisopropyl)ether! 04! 186=73-7  iFluorene | ¥ 0ul
1106-%4-5  |4-ssthylphenol | 0ul 1100-03-6  l4-Mitroaniline ([ S0al
| i | ] | i |t |
1621-64=7  IN-Ni1troso-Di-n-propylamine | Qul 134321  14,6~damtro-2-anthylpghencl| Dl
167-72-1 |Henachiorosthane l 104l 186-30-6 IN-Ritrosodiphenylamire (1)1 104l
198-9%-3 INitrobenzene I 10u! 1101-55~3 | 4-Brosoghenyl-phenylether | 10a!
178=59=1 | [soghorone ! 0g! 1118=70=1  IHenachlorobenzene | 10yl
188-7%-3 12-Mitrophencl | 10ul 187-86~3 iPentachlorophenol | Vel
| I | I ! I ! [
1105-67-9 12, 4~d1methylphencl | 104! 185-01-8 IPhenanthrene [} 0al
165-83-0 iBemzo1c Rerd l 0ul 1120=-12-7  Ifinthracere ) 0wl
1111-91=1 1b1s (2~chlorcathoxy) esthane | 10u! 10A=T4=2 1Di-n-tutylphthalate | 10 4t
1120-83-2 12, 4~dichlorophensl l 10u!l 1206=44=0  |Fluoranthens I 0ul
1 120~82-1 11,2, ¥=trichlorcbenzene | 10ul 1129-00-0 1Pyreve | 10wl
! | i | | ) | }
191-20-3 iNaphthalene ! 0ul 185-68-7 IButylbanzylphthalate | 10 u I
1106=47-4  14-Chloroamline I 0ul 191-94=1 13,3 -Dichlorobenzidire | Hal
187-68~3 IHexachlorobutadiene | 104l 156~53-3 |Benzo(a) anthracene | 104
159-30-7 le~chloro-3-msthylphemol | 0ul 1117-81=7  I1bis(2-Ethylhenyl)Phthalatel 104
191-57-6 |2-uathylnaghthaleve- | 0ul 1210019  IQwrysare 1 104!
! i i I | i | |
IT1=47=4 (Hexachlarocyclopsmtadions | 10ul 1117-80=0 [Di-n~Octylphthalate ! 104l
188-08-2 12,4, 6~-Trichlarogheno] ! Qul 1205-99-2  1Bmzo(b)Flucrsnthene | Wul
195-93-4 12, & 5-Trichlorophenol | Vel 1207-08~9  1Benzo(k)Fiuoranthens: | 10 4 |
191-58-7 I12-Chloronaghthalens ! 109l 150-32-8 iBenzo(a) pyrene | 10ul
108-T=~4 I2-Mitroaniling l Wal 1199-333  |Indemo(],2,3-cdiPyrere | 0yl
| { | { | | ) ]
1131=11-3  IDissthyl Pthalate | el 153~70=3 | Dibenz (a, h) Anthracene | 1041
1200-96-8  IRcemaghthylens | 0al 1191-24=2  |Benzo(g,h, i)Perylens | 104!
199-09-2 13-ditroam ling | Wal ]

(1)-Carmot ba sepirated from diphenylasire
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IEP TIX QAN

Organics Analysis Data Shemt
Page 4

Temtatively Ident:fisd Cospounds
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Versar, [nc., Laboratory (oeratiors

6850 Versar Cavter, Springfield VA 22131 (703) 750-3000 ISample Mmter |
ITAP BN I
CRBANICS ANLYSIS DRTA SEET (Page 1)
Laboratory Neses VERSR Case Nos wm.12
Lab Sample ID Nos BL2988 GC Report Not 030,32,
Sample Astrin: WATER Comtract Noi j
Data Release futhorized By Date Sample Received: -
VILATILE COPOLICS s
Concemtration: © LM
Date Extractsd/Prepared:
Date Analyzad:
Corc/Dil Factors i ) »__
Percent Moisture:
o T wlatido Gn
Nusber ' u/l

1T4=87-1 (Chioromsthane

| 0ul 178873 1,2-0ichloropropane \ Sul

I-83-3 | Brososethane | el 2 1Trans-1,3-Dichlorepropeme | Sal
1 T9=01-4 IVinyl Dhloride | 104 {Trichloroathens | 3el
175-00~3 Ihviorogsthane | 0ul 1Dibrosochioromsthare ] Sell
179-09-2 Ingthylens hloride | Sal ‘ 11,1, 2-Trichloresthsre l Sel
| | I i I ) I |
I67-64=1  iAcwione | 0ul 71432  ibeae | Sul
175150 iCarbon Disulfide | Sal 110081-01-3 Icis~1,3-Dichloropropene | i Sul
175354 11, 1-Dichloroathene | Sul 1110-7T5-4 I2-chicromthylvinylether | 10ul
175=-34=3 11, 1-Dichiorosthane I Sul 175252 |Bromgfore i Sul
1155-60-3  ITrans~1,2-Dichiorosthere | Su 1108=-10~1 | 4=Nnthy | -2-Pent znone | Qul
l ] i § 1 | | |
167-66-3 1Chlcrofore 1 el 1591-78-6  12-Hexanore i 10ul
1107-06-2  11,2-Dichiorosthane I Sul 1127-18-%  [Tetrachlorcethere | Sul
178~33-3  I2-butanone | 104l 17935  I1,1,2,2~Tetrachiorosthane | Syl
1711556 11,1, 1-Trichlorosthane ) Jul 1108~08-3 IToluane: | Sul
1S56~235 {Carton Tetrachlormde | Sul 1108-90-7 iChiorcbercere | Sul
| i i | | | i }
1108054  |Vinyl festate Oal 1100-41~4  |Ethylbenzeve I Sul
1TS27-4 1 Bromodichi oromsthane Sal 1100-42-3  1Styreme- t Sul
i | | ITotal Iylenss [ Sul
[

Gzta faporting Qualaifiers
Value: [f the resalt is & valyy grester than or squal to the C Ths flag applies te pesticide peremsters where
detection limit, valus, the 1dentification has bewn confirwad by BCNE.
B This flag is usad vhen the analyte is fourd 10
¢ Cospownd wes amal for but not detected. The musber is the the blank as wil as the sasple. It indicates
unnms attansdie detaction lisit for the sample. possible/probable biank contasination and wirns

the data user to take appropriste ction.
This flag is esed either when sstimating
a concantrAtion for tantatively identified compounds whare
factor is asswmmd, or whem the sass spactrel
the pressace of a compownd that muets the
ficastion criteria Dut the result is less than the
fisd detaction lisit but grestar than zere. (a3 105) VORFL) REVOGRMG

fore |



versar [nc., Laboratory Operations

5850 Versar Conter, Springfield VA 22151  703/730-3000 1Sample Nusber |
TP BN |
Case Nos 5030.3.2 Bl ¢ 2 ——————
' ORGANICS AWLYSIS DATR SHEET (Page 2) 2c2A8d
Sesivolatile Cospounds

ConcentrationiLON

Date Extracted/Prepared: o3/11/87 _ 6PC Claanug ( 1Ves SN

Date fmalyzed: 03/19/87__ Separatory Funnel Extraction ( 1Yes

Core/D1l Factor: 1 Continuous Liquid=Liguid Extraction (I}Ves

css v ]

Nunber u/t Nusber g/l
e —————— _——— —__—_______J b __

1108-35-2  |Phenal [ 1lut 183~-32-9 iRcenaphthere ] Nul
1111=44=4  [bisi2-Chlorcathyl)Ether | ital 15} -28~5 12, =Dimtrophenol 1 $Sul
195-57-8 |2<Chloroghenol 1 1ul 1100~02=7  t4=Nitrophenol [ Sul
1941=7T3-1 11, J-0rchiorobenzeme I 11ul 1132-64-9  (Dibenzofuran | il
1106-46~7 11, ¢=-D1chlorcbenzeng 1 tlul 1121=14=2 12, =Dimtrotolusme | Hul
| | [ | 1 I | i
1100=31-6 IBenzyl RAlcohol | Hul 1608-20=2 12, 6~Binitrotoluene | Hal
| 95~50=1 11,2-Dichlorobmzene l Hal | 34~66-2 1Disthylghthalste | el
195-48=7  12-Nathylpherol [ al 17005-22-3  14-Ohlorophenyl-phanylether) € 11 a1
139638-32-9 | is(2-chloroisopropyliether! il 186-T7  IFloorene ! 1{ Nal
1106-44~5  |4~sathylghenol_ } 1141 1100-01-6  l4-Nitroantling I = %l
| ) I ) | ! | - |
1621-64=7  IN-Nitroso~Di-n-propylamire | ilul 154=52=1 14, 6dinitro-2-mthylphenol | . %l
187-72~1 | Henachlorosthane | iltul 186=30-6 IN-iitrosodighewylasine (1)) lal
198=-95-3 IN1trobenzene l 11y 1101-55=3  |4-Bromophenyl-phenylether | {1ul
178-59-1 i [sophorone I Hul 1118-74=1  |Hemachlorcbenzene ! ituel
188-7%-3 12=M)troghanol | lul 187-86~3 Pentachlorophanoi | Bl
I 1 { | | | } }
H105-67-9 (2, A~dimathylphenol ! f1ul 185=01-8 IPhananthrene I Hual
165-83-0 18enzoic Aead | Bal i 120=12-7 | Anthracene i 11aul
1111=91=1 Ibasi2-chlorosthoxy) asthane | i1ul [8A=T4=~ Di-n=butylphthalate i 11al
1120-432 12, 4-d1chlorophenal I nmul 1206-40~0  |Fluoranthens I 11al
1120~82-1 11,2, =trichlorodenzens } el 1129=00-0 1Pyreva | flul
I i | i I | | {
191-20~3  INsphthalens | al 185-68=7  |Butylbenzylghthalate | 1
1106-47-§  l4-Chioromniline t Lat 191-34=1 13,3 -Dichlorcomaiding | 2yl
187-68-3 (Hexachlorobutadiens: | 1al 15553 13amze(a) anthrecene 1 Nyl
153=50~7 {¢chioro=3-mathylphanol | 1wl 1117-81=T  1is(2-Ethylhaxyl}Pthalatel Hul
191-57-6 12-sathyinaphthalene 1 11¢) 1218~01-9  IC:rysame ) el
) i | I | f | i
1TI=41-% Ihenachlorocyciopsntadiens | iul 1117-60~0  [Di-n-Octylohthalate l el
| 88062 12, &, G=Trichlorophenal I 1! 1205-99-2  |3mao(biFluaranthers | ital
| 95354 12, & 3=Trichlorophenol [ $al 1207009  (Benzo(kiFluoranthere | ftal
[H~587 |2-Chiorenaghthalene | ital 1%-2-4 1Banzola) pyrene | Hat
(88=T4~4 I2Mitromiling | Bl 119335  iIndemoll,2, JcdiPyrere | Nal
1 | } ] | ! ) i
1131=41=3  iDimsthyl Phthalate | el 153-70=3 101 bans (a, h) Antiwacene | ftal
1200960  IRcemaghthyleve | ital 1191-20-2  Ienzoig,h, i)Purylene i ital
199=09=2 13-MHitroansline | $ul - ]

B 117032298

fore |

(1)-Carnot b0 saparatad from diphenylasine
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Organics Amalysis Data Shest
© (Pagm W)

Tentatively ldentified Compounds
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Verser, Inc., Laboratory Operations
6850 Versar Comter, Springfield W 2131 (703) 730-3000

CRBANICS ANALYSIS DATR SEET  (Page 1)

ISample Number |
IS 324 BLANK )

030.3.2

3030.3.2

Laborstory Namm VERGRR Case Not
Lab Sasple [D Nes 52999 OC Report Not
Sasple Matrin Comtract Nos
Data Releass Authorized By: Date Sasple Received:
VOLATILE COPONDS
: Concentration: oM

Date Extracted/Prepared:

Jate Amalyzed:

Comc/Dil Factors i -

Percent oistures

- N walatde an

Nusber

= -
174-87-3 iCiloromsthane | | |
174-83-9 | Bromomsthine I | |
173-014 IVingl Dhlor:de | | 1
17500-1 (Qhlorosthane I brasoch lorcasthane | i
179092 Nethylene Orloride } 11, §,2-Trichioroathane t |
I i i i | i
167-60-1  iRcetone ! |Bevzere i § Sul
I17515-0 ICarbon Disulfide [ leis=ly dDichloropropere | 3 Sal
175354 11, 1-Dichlorosthene I 1a-chlorcathylvinylsther | # 1049
175=-W=3 11, 1-Dichioronthare ) | Bromofore. ) Sal
115%6-60~3  ITrang~l,2-Dichlorosthere | I4=iathyl-2-Pent ancne | 0wl
| I | ) | |
167-66-3 iOrlorofors | 12-Henanone | 10ul
1107-06-2 I11,2=Dichloroathare | I Tetrachlorostheve | Sul
178-93-3 l2=butanone | 11, 1,2, 2-Tetrachloroethane | Sul
171-55-6 11, 1, 1=Trichlorosthare | 1Tolusre | Sul
15%6-23-3 ICarbon Tetrachloride [ (Chiorcbenzene | Sal
| | | ) i |
1100~03~%  Vinyl Acetats | |Ethyl bevaere | Sul
175274 |Brosodich loromthane | {Styreors | Sul
[ Total Iyleres | Sul
|

Value If the remult is & value grester
detection Llimit, report the vaium.

C This flag applies to pesticide paremsters where
the 1dentification has besn confiresd by 5C/18,

3 This flag 15 used when the anelyte is found 1n

u  Compound was amalyzsd for bet ngt dstacted. The musber is the the blank 23 wll as the sasple. It indicates

3 corcmmiration for ively identifisd compounds where

of & compouwnd that meets the
a bet the reselt is less than the

possable/probable blank comtamnation and wirns
the data usar to taka approgriste action.

spacified detactién limt but greater tham 1ere, (0.3 100) VORFL3 REVOE2406

fore |



Versar Inc., Laborstory Operations

6330 Versar Conter, Sorinmgfield VA 2215t  703/730-3000 |Samgle Nusber |
ISH 924 B &
Case Nos____35030.3.2 Bt & 2 ————
ORGANICS AWLYSIS DATR SEET  (Page 2) ec2aq
Semivolatile Cospounds

ConcentrationsLOV

Date Extracted/Prepared: 03/11/87_ 6P°C Claanup ( JYes { 1o

Date Amalyzed: 03/19/87_ Separatory Funmel Extraction ( JYes

Conc/Dil Factors 1 Continuous Liguid~LIquid Extraction (X)Yes

>} o8

Nusber ug/l Nusber u/l
M - - — -~
1108-35-2  I1Phenal | 0wl 183-32-9 1Acenaghthens i 0ul
1113-44=4  IDig(2-ChloronthyliEther | 0u! 151-28-5 12, #=Din1troghenc) ! L ")
195-57-3 12«Chlorophenecl | 0ul 1100-02-7 14~Mitrophenc) | Vet
15A1=73-1 |1, 3-Dichlorobenzene | 104l 1132-64-9  1Dibenzoforan l 0al
1106~46~7 11, -Dichiorcbenzeve { 0ul 1123102 12, 4-Dinitrotolueme | 10el
| | | i | | i )
1100-31-6  |Bamzyl Alcohol | Qal 1606-20-2  [2,E~Oinitrotolusve 1 0ul
199~30-1 11,2-Dichlorcbenzere | 10al 180662 iIDisthylphthalate | 0Vai
[95-48=7 |2<athy] phemol 1 041 17005-22=3  |4~Chlerogheny]-phenylether! ¥ 0wt
139638-32-9 Ibis(2-chloroisopropyl)ether! 0l 18%-73-7  IFluoreme Ig 10ul
1106~44-3  |4~mathy]phencl | 0ul 1100-01-6  |4-Mitromniline le Vel
' } 1 ) 1 | = }
1621~64=7  IN=Nitroso-Di-mpropylamne | 0el 13-52=t 14, 5~dinsiro-2-authylghenol | Dal
167-7T2=1 IHexachlorosthane | 0ul 186=30-§ {N=Nitrosodiphenylaming (1)t 0al
199~9%-3 INi srobanzwne | 104l 1101-35=3  |4~Bromopheny!-phenylether | 0ul
178-53-1 | 1soghorone | 10wl 1118=78=} | Mauachlorobentme i Wul
188-73-3 {2-%1 trogheno] l Vel 167-06~3 I1Pentachlorophenol [ Wal
1 ) | I | | | }
‘108-67-9 12, \-dimethyiphenol i 0wl 183~01-4 |Phenanthrene 1 10ul
165~85-0 IBenzoic fcad | NVl 1120~12=7 |Anthracere | 04}
1111-91=1  is(2-chiorosthoxylasathans | 0al 84=TA=-2 (0i-n-butylphthalate { 0al
[ {20~83-2 12, 4=~dichlorophencl | 0ul | 206~44~0 |IFluoranthere | 10u)
|120~82=¢ (1,2, é~trichlorotenzene | 0ul i129-00-0 Pyreng i 10al
| | | } | ! { t
191-20-3 INaphthalere | Oul 1 85-60=7 IBetylbonzylphthalate { 0aelt
1106474 %=Dhloromniline: I 10l 191-9%=1 13, 3'-Dichlorcbenzidine | DVl
167683 INenschlorobutadione: [ Oul 155~53-3 Benzo(a)anthracere i 104!
159-50=7 (=chloro-J-mathylghemal | 10g! 1117-81-7  (hig(2-Ethylhexyl)Ohthalatel 0wl
19-57-6 {2-unthylnaphthalene: l 0ul 1A901-3  |Orysems- | Wul
I | i I | i i }
I177=47=4. IHexachlorocyelopemtadions | 0wl 1117-80¢  1Di-nGOctylphthalate ( 0ul
188-06-2 12,4 6~Trichlorephanal ) 0ul 1205-99~2  |Benzo(dIFlucranthere t W0ul
195-98-4 12,4, 3=Trichlorophenol i NVal 180708~  iBemzoll)Fluoranthene | 10al
191-58-7 |&-Chloronaghthalene { 0ul 150-32-8 I1Benzola) pyrene t 0al
188=Th=4. (2Mitvomnilire | Vel 1193-395  I{rdemoil, 2, 3-cdiPyveme | 10wl
i | | | I 1 ] ]
1131-11=3  IDimsthyl Phthalate | 0al 153703 I1Dihang (a, h) nthrecere | 0ul
120034  |Acenaghthylone | Vel 1191-20-2  [Banzoigyhy i)Perylers | f0ul
199=09-2 1 JMitroeniling I el PRemmRNNSRRREEEEE R e

L]

fom |

(1)<Cannot be separsted from diphenylamine
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Organics Analysis Data Sheet
(Page 4)

Tentatively Idemtified Cospounds

P L o

I | | I€st1mated t
| Cospound iFraction | AT or (Concentration |
I Name | ! Hug/Kg o r

|
| CrS

| Nusber
z=uuws ssenwn:
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Versar, Irc., Laborstory Operations

————

6850 Versar Canter, Spraingfield W 22151 (703) 730-3000 ISanple Musber |
1NGTD 313 I
. CRGANICS ANALYSIS DATA SHEET (Page 1)
Laborstory Namms VERGRR Casa Not 030.3.2
Lab Sample (D Nos BC2991_ C Report Nos 5030. 3.2
Sasple Matrin: ) Contract No: /
Data Release Authorized By: Date Sample feceived: .
VOLATILE COMPOUNDS
Concentration: Lo
Oate Extracted/Prepared:
Date Analyzed:
Cone/Dil Factor: 1 ] NA___
Percent Morsture: _____
o 0 welatdy anatyers
Nusber up/l
174=87=3 IChloromethine | Oyl I
1 T4=83-9 | Sroscasthare [ 0ul 1
1T301~4 iVinyl hloride | 0ul |
175=00-3 1Chlorosthane I WVul I
175092 iMgthylene Ohioride { Sul 11,1, 2-Trichiorosthare .
| i § i | } }
167641  Ifcstone | Ty | Baraene I Sal
iT5-150  Carbon Disulfide I Sul leis~1,3-Dichloroprogene I Sal
175354  i1,1-Dichiorosthene ] Sul I2-chlorosthylvinylether | 0wl
17533 11, $-Dichiorosthare ) Sul |Sronofere I Sul
1156-60~3  |Trans-1,2-Dichiorosthere | Sul 1108=10=1  14=Mathyl-2-Pentanone 1 04l
i i i I I i } t
167-66~3 ihlorefors ! | {591-786  i2-Hananore | 10yt
1107-062  if,2-Dichlorcsthane | | 1127-10%  |Tetrachlorosthene | Sui
178-43-3 12~butanone | 179=-34-3 11,1,&,2-Tatrachloroethang | Sul
iI7-%6 1141, 1=Trichlorosthare I I 1100~68~3 ITolusre ) Sul
|56-23-5 ICarbon Tetrachioride | | 1108=90=7  IChlorohencene | Sul
| | | i | } | )
1108-08-%  IVinyl Acetate | 0ol 1100=41~4  [Ethylbenzene 1 Sul
1T321-4 |Sronnd 1 chi L oroaethane { Sul 1100-42-5  IStyrem ! Sul
] I | iTotal lylemes | Sul
1

Compoand was aralyzed fg but not detactsd. The musber is the

is flag is used vither when estimting
for tentatively 1dentified compownds where
factor is assussd, or when the wes spectrel
the presance of s compowrd that mete the
ion criteria but the result is less tham the
od detaction limt but grester tham zsre. (e.4 102

fore |

C This flag applies to pesticide parassters sheve

the identification has been confiresd by 6C/18.

8 This flag is used vhen the snalyte is found in

the blank 28 wil as the sampin. It i1ndicates
possable/probable blank contaminstion and marms
the data user to take appropriate action,



Versar [ne,, Liborstory (parstions
6850 Versar Comter, Springfield WA 2150  703/730-3000

Case Nor___5030.3.2 801 § 2

e ——————

1Samplin Muaber |
1M8TD SIS }

GREANICS AMALYSIS DATR SWERT (Fage

Semtvalatile Compounds

ConcemtratiomLOd

Date Extracted/Prepired: 03/11/87 _ BCCloanup [ 1Yes { Mo

Date fralyzed: 03/19/87_ Separatory Funrel Extraction [ Yes

Conc/Dil Factors i Cont1muous Liquid-LIquid Extraction (XlVes

-] cr8

Nusber ug/1 Nusber ug/1
1108-95-2  1Phemol | 0al 183-32+9 |Acenaphthere 1 Vel
11 11-44=4 1b1si2-Chloronthyl)Ether | 10al 151-28+3 12, ¢=Dinitroghencl | Oul
195-57-4 12=Chlorophenol [ Cul 1100~02=7 =i troghenol ) HVai
I54§=73-1  11,3-Dichiorodenzene I 10al 1132-60~3  IDibenzoforan ! 0alt
[106=46=7  il,4~Dichlorcbenzeve | 109l 1123=14~2 12, 4=Dinitrotoloemy | WOal
| [ | I ) i } {
1100-31-6  |Benzy] Alcohol | 0al 1606202  12,6~Dinitrotolume i Oul
199-50-1 11,2-Dichiorobenzeve | el 10662 IDisthyighthalate I el
195~48~7 I2-Wathylgheno} 1 10el 17008-22=3  |4-Chloroghenyl-ghenylether! . Vet
139638-32~9 |bis{2-chloroi1soprogyllethert 10al 106731 IFluorene lf;' 0el
1106~44~3  |4~gathylphenol i 0ual 1100016 [4-Mitroaniling t- Rl
l | | i [ i f— t
1621-64=7  IN-M1troso-Di-n-propylasine | 0al I34~52=  14,6-dimtro~2-mnthyiphenoli Dl
187-Te~{ IHexachlorosthane 1 0ul 186~20-4 {N=Mitroscdiphenylasine (1)1 0al
198-95-3 N1t robenzene l 10al 1101~55=3  {4-Bromophenyl-phanyisther | 041
178-99-1 | {sophorone | Oul 111670~ {Hexachlorobenisne ) Wal
188-73-3 12-M1trophevol | 10al 187-86~% 1Pentach]orophenol { Vel
| | } } | ) i t
1105-67-4 12, A~dimathyl phencl t Qal 185-01-8 iPhamanthrene ) Dal
165-8%-0 Benzote Resd | Vi 1120=12=7 imthracere 1 10a1l
1111-41=1 Ib1s(2-ch]orosthoxy ssthane | 0wl 184=T4=2 1Di-n=butylpghthalate | 0ul
1120-83-2 12, d-dichiorophenel | 0al 1206~40  IFlucranthene 1 0ul
1120~82=1 14,2, é=trichiorcbensene i 0ul 1129-00~0 1Pyreve | 10ul
| | } } I ] | )
19§-20-3 INapithalove i 0ul - Intylbenzylphthalate ) 0ul
1106-47-4 14-Ohloroamaline I 10a) 191=94=] 13,3 Dichiorobenzidine | Ddul
187-68~3 IHenachlorobutadisne ) 0u) 1595-5-3 | Bengo(a) anthracene ! 0ul
159-50-7 l=chioro-J-msthylghenol | 10a) 1117-81=7  lbis(2-Ethylhexyl)Phthalate! 0ui
191-57-6 12-suthyinephthalene | Wul 1218-01-9  IOwyssre | 10a1l
| ) ) I J i | i
|TT=47=4 |Nenachlorocyclopantadions | 10wl 1117-80=0  IDi-wOctylphthalate I 10al
1 88-08-2 12, &, 6~Trichlorophencl ! 10wl 1205-99-2 iDenzo(R)Fluorenthere | 10wl
199-55-4 12, & J=Trrchloropheno] ) Vel 1207-00~%  1Banzoik)Fluorantiere l 10¢i
191-58-7 |2=Chloronaphthalene ) 0ul 150~-32-8 iBenzo (a) pyreme i 0ui
188=T4~4 i2-Nitromniling ' Dl 1193-39-5 | Indemoil, 2, 3<d)Pyreme | 10ui
I ) } ) | ' | t
1131=11=3  IDimsthyl Phthalate | 0wl I19=-70-3 10 benz (a, b) Anthracere | 0at
120094  IRcemeghthylone | 0l i191-2¢2  1Bemzoig,h ilPerylene i 0al

BSF1:0032206 fore {

(1)-Carmot be separsted from diphenylmine



INTRODUCT!
ANALYTICAL
Sample E
Analysis
Quality
Recovery
Quantifi

RESULTS. .

Table 1.
Table 2.

Table 3.
Table 4.
Table 5.

SINGLE ION

OF CONTENT

Page No.
ON . . e e e e e e e e 1
METHODOLOGY . . . . . . . . . . a s e e et e ae e e 1
xtraction and Analyte Enrichment . . . . . . . . . . ... 1
............................. 3
ASSUPANCR. . . & &t v 4 v v e e v b e e e e e e e 4
of Internal Standards . . . . . . . . . . . . .. .. 5
o7 1 A T 6
............................. 8
LIST QF TABLES
HRGC/HRMS Operating Parameters . . . . . . . . . . . . . . 10
Exact Masses Used for the Determination of PCDD
and PCOF . .- . . . . . s e e e e e e e e e e 11
Levels of PCOD/PCOF in Samples . . . . . . . . . . . . . . 12
Percent Recoveries of Internal Standards . . . . . . . . . 14
Chlorine Isotope Ratios for Samples. . . . . . . ... .. 15
APPENDIX
CURRENT CHROMATOGRAMS . . . . . . ¢ &« ¢ & ¢ 4 ¢ o ¢ o o » A-1



FINAL REPORT
on

DETERMINATION OF POLYCHLORINATED
DIBENZO-P-DIOXINS AND POLYCHLORINATED
OIBENZOFURANS IN WATER AND ASH SAMPLES

to
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INTRODUCTION

The purpose of this report is to present the measured levels of
polychlorinated dibenzo-p-dioxins (PCDD) and polychlorinated dibenzofurans
(PCOF) in samples received from NUS on March 3 and March 16, 1987. The
report also describes the analytical procedures used to obtain these
results. The analytical results for the samples, which consisted of two
samples, one ash and one water leachate, from the Onieda County leach field,
two similar samples from the New Hanover County leach field, and five water
samples collected by Varsar Inc., are presented.

ANALYTICAL METHODOLOGY
Sample Extraction

Mater Samples. Samples containing sediment were filtered and the
sediment saved for extraction. Aliquots of the water were spiked with 13¢;,
internal standards to the levels 1isted below.



Internal Standard Spike Level

za7amuuMwmwmmgdmnmﬂqz 9.5 ng
(2,3,7,8-tetra cop-1 Ci2)

1,2,3,7,8-pentachlorodibenzo- i8: -dioxin-13¢;, 10.0 ng
(1,2,3,7,8-penta-c00-13¢; )

1,2,3,6,7,8- hexachlorodibenzo 8- -dtoxin-13¢;, 9.85 ng

1,2,3,4,6,7,8-heptachlorodibenzo- i%: dioxin-13clz 25.8 ng
(1,2,3,4,6,7,8-hepta-C0D-13¢),)

octachlorodibenzo- i8: -dioxin-13¢;, 24.8 ng
{octa- -cop-1 C12)

2,3,7.8-tetrach1orodibenzof!ran-13C12 9.25 ng
(2,3,7,8-tetra-CDF-4°Cy7)

1,2,3,7,8- pentachlorodibenzofgran-l3c 12 10.25 ng
(1,2,3,7 »8-penta-COF-1°Cy)

1,2,3,4,7,8-hexachloro- dibenzg uran-13clz 35.0 ng
(1,2,3,4,7,8-hexa-C0F-13¢5)

1,2,3,4,6,7,8- heptachlorodibenzo{!ran-13clz 23.85 ng
(1,2,3,4,6,7,8-hepta-COF-1°C;7)

The samples were extracted three times with methylene chloride,
the extracts combined, and then concentrated to 5 mL in a Kudurna-Danish
apparatus. The dried sediments were added to thimbles containing 0.5 inches
of Silica Gel and then extracted with benzene in a soxhlet extractor for 18
hours. The extracts were concentrated to approximately 10 mi with three-
stage Snyder columns, and then added to the corresponding water extracts.
The combined extracts were then further concentrated to approximately 4 mi.

Ash_Samples. Two gram aliquots of ash samples were spiked with
the same levels of the tetra- through octa- 13C; dioxins and furans used
for the water samples. Soxhlet extractors were assembled and the samples
extracted for 18 hours with benzene. After extraction, the benzene extracts
were concentrated to approximately 4 mL with three-stage Snyder columns.
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Extract Cleanup. The extracts were transferred to tandem silica
gel columns containing activated silica gel, 44 percent concentrated
sulfuric acid on silica gel, and 33 percent IM sodium hydroxide on silica
gel. The purpose of these columns was to remove acidic and basic compounds
and easily oxidized materials from the extracts. The silica gel support
provided a large surface area for contact with the sample extracts, thus
improving the cleanup effictency. The PCDD/PCOF isomers were eluted from
the columns with 70 mL of hexane and the entire eluates, including the
original extract volume, were collected. The hexane eluates were
concentrated to 2-3 mL with a gentle stream of nitrogen gas.

Elemental sulfur found in sample NY-LE-02 was removed by shaking
the extract with an aqueous solution of tetrabutylammonium sulfite until the
yellow precipitate dissolved. The hexane layer was removed and then dried
by passing it through a four inch column of hexane washed sodium sulfate.
The column was eluted with 30 mL of hexane and then concentrated to 2 .mlL
under a stream of nitrogen gas.

A1l the extracts were then passed onto five gram macro alumina
columns and eluted with hexane/methylene chloride (97:3), followed by
hexane/methylene chloride (1:1). The 1:1 fractions were concentrated to
approximately 2 mL and passed ontc one gram micro alumina columns. After
elution with 97:3 hexane/methylene chloride, a 1:1 hexane/methylene chloride
fractions were collected, concentrated to near dryness under a slow stream
of nitrogen and then redissolved in 20 mL of n-decane containing 5 ng of an
absolute recovery standard, 1,2,3,4-tetrachlorodibenzo-p-dioxin-13c),
(1.2.3,4-tetra-cno-l3c12). A1l solutions were stored at 0 C and protected
from light until analysis.

Analysis

The extracts were analyzed and quantified for PCDD/PCOF by
combined capillary column gas chromatography/high resolution mass spectrome-
try (HRGC/HRMS). The HRGC/HRMS system consists of a Carlo Erba Model 4160
gas chromatograph interfaced directly into the fon source of a VG Model 7070
high resolution mass spectrometer. The chromatographic column was a 60 M
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DB-5 fused silica column using helium as the carrier gas at a flow velocity
of 30 cm/sec. The mass spectrometer was operated in the electron impact
(EI) fonization mode at a mass resolution of 9,000-12,000 (M/aM, 10 percent
valley definition). The operating parameters of the HRGC/HRMS system are
summarized in Table 1. A1l HRGC/HRMS data were acquired by multiple-ion-de-
tection (MID) with a VG Model 11-250J Data System. The exact masses that
were monitored are shown in Table 2.

Quality Assurance

The operation of the HRGC/HRMS was evaluated each day by amalyzing
standard mixtures of PCDD/PCOF isomers. These mixtures consisted of
2,3,7,8-tetra-CDD,  2,3,7,8-tetra-COF,  2,3,7,8-tetra-C00-13¢;5,  and
2,3,7,8-tetra-CDF-13¢;, to evaluate accuracy of quantification and to
evaluate isomer resolution. Mixtures of selected PCOD/PCOF i{somers were
used to evaluate.the stability of the chromatographic elution windows. The
mass focus accuracy of the MID unit was evaluated before each analysis by
observing selected ion masses from perfluoraokerosene (PFK). Adjustments were
made to the offset to correct for minor variations. Mass focus stability
was assured by use of a reference PFK "lock mass" to correct for any mass
focus drift.

Native spike and a laboratory method blank samples were processed
during the extraction and cleanup of the samples. The native spike samples
were used to evaluate the accuracy of quantification, whila the laboratory
method blanks were used to demonstrate freedom from contaminatton. The
results of these analyses are summarized in Table 3. The analyses of the
method blanks were free of PCDO/PCDF contamination except for traces of
hepta- and octa- CDO/CDF.

Recovery of the spiked PCDD/PCDF standards from the native spike
samples ranged from 80-130 percent, which is within the expected range of
variation for a sample subjected to extensive chromatographic clean-up.



Recov f n r

Recoveries of the internal standards were calculated by comparison
to the external standard, 1,2,3,4-tetra-CDD-13C;5, which was added following
extraction. Relative response factors were determined from multiple
analyses of a standard mixture containing all of the {sotopically labelled
standards. The response factors were calculated by comparing the sum of the
chromatographic peak areas of the two ions monitored for each chlorine level
class to the sum of the peak areas for the two ion masses from 1,2,3,4-
tetra-cco-l3clz. The experimental relative response factors were:

Congener Class  Response Factor

Tetra-COD 1.19
Penta-C0D 0.59
Hexa-C00 1.00
Hepta-CDD 0.71
Octa-C00 0.64
Tetra-COF 1.28
Penta-COF 1.66
Hexa-CDF 1.60
Hepta-CODFf 1.16

The equation used to calculate the recoveries was:

Recavery (%) = Ars x Qis x Rf

Where:
Ais = Sum of integrated areas for internal standard;
Qrs = Quantity of recovery standard in ng;
Ars = Sum of integrated areas for recovery standard;
Qts = Quantity of internal standard in ng; and
Rf « Response factor.



Quantification

The PCDD/PCDF were quantified by comparing the sum of the
chromatographic peak areas for the two ions monitored in each congener class
to the sum of the peak areas of the two ions monitored for the corresponding
jsotopically labelled isomer. The octa-CDD-l3C12 was used to quantify the
octa-CDF.

Experimental relative response factors were calculated from seven
analyses of a standard mixture which contains representatives from each of
the tetrachloro- through octachloro- PCDD/PCOF congener classes and their
corresponding 13C; isotopes. These response factors were included in all
calculations used to quantify the data. The response factors were
calculated by comparing the sum of the chromatographic peak areas of the two
jons monitored for each congener class to the sum of the peak areas for the
two jons monitored for the corresponding 1isotopically labelled 1nternil
standard. The experimental response factors were:

Congener Class  Response Factor

Tetra-CDD 0.99
Penta-COD 0.97
Hexa-CDD 1.08
Hepta-CDD 0.93
Octa-COD 0.94
Tetra-COF 0.91
Penta-CDF 1.03
Hexa-COF 1.05
Hepta-COF 0.97
Octa-CDF 0.92

The formula used for quantifying the PCDD/PCOF isomers was:

e AcXx0Ois
Concentration Ais * W x RF



Where:
Conc. = Concentration of target isomer or congener class
Ac = Sum of integrated peak areas for the target
fsomer or congener class
Qis = Quantity of internal standard
Ais = Total integrated peak areas for the internal standard
W = Sample weight in g

Rf = Response factor.

Each resolved peak preseat in the pair of selected-fon-current
chromatograms collected for each congener class was evaluated manually to
determine if {t met the criteria for a PCOD or PCOF {somer. By examining
each of the peaks separately, quantitative accuracy is improved over what is
obtained when the areas of all of the peaks in a selected chromatographﬁ?
window are averaged. When averaged data are used, it is possible for pairs
of peaks with high and low chlorine isotope ratios to produce averaged data
that meets the isotope ratio criterion. For example, two pairs of peaks
having chlorine isotope ratios of 0.56 and 0.96, which are outside of the
acceptable range, calculate to an average ratio of 0.76, which is in range.

The criteria that were used to identify PCOD and PCDF isomers
were:

(1) Simultaneous responses in both f{on
chromatograms

(2) Chlorine isctope ratio within & 15% of
the theoretical value

(3) Chromatographic retention times within
windows determined from analyses of
standard mixtures

(4) Signal-to-noise ratio equal to or
greater than 2.5 to 1

The 2,3,7,8-substituted PCOD/PCOF {isomers and the octa-CO0
included the additional criterion that they coeluted within 2 seconds of
their tsatopically labelled anaiogs.



A limit of detection (LOD) was calculated for samples in which
jsomers of a particular chlorine congener class were not detected. The
formula used for calculating the LOD was:

-« Hn x Qis x 2.5
LoD His x1H x Rf
Where:
LOD = Single isomer limits of detection for a congener class
Hn = Average height of background noise
Qis = Quantity of internal standard
His = Peak height of internal standard
W = Sample weight
Rf = Response factor; and
2.5 = Signal-to-noise ratio.

RESULTS

The results from the PCDF/PCDD analyses are summarized in Table 3.
These data are the actual measured levels in the samples and have not been
corrected for laboratory or field blank levels. They have been corrected,
however, for extraction efficiency and cleanup losses. A detectfon limit is
listed, in parentheses, for samples in which a particular chlorine congener
class was not detected. The concentration of the 2,3,7,8-substituted
PCOD/PCOF which coeluted with the internal standards are also given in Table
3. However, on the DB-5 capillary gas-chromatography column, the 2,3,7,8-
tetra-COF s not. easily resolved from certain other {somers in the same
congener class, and thus, may contain contributions from other isomers. For
example, 2,3,7,8-tetra-COF may coelute with 1,2,4,9-tetra-COF, 2,3,4,7-
tetra-COF, 2,3,4,8-tetra-COF, and 2,3,4,6-tetra-COF. To further resolve
tetra-COF isomers, a second gas chromatographic column can be used, however
this is beyond the scope of the present study.

The recoveries of the internmal standards are summarized in Table
4. The recovery of tetra- through octa- CDD/CDF averaged 80-130 percent,
which is within the expected range of recoveries for samples subjected to
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multiple chromatographic cleanups. Chlorine isotope ratios for samples that
contained PCDD/PCOF 1isomers are summarized in Table 5, and all met
acceptance criteria.

The single ion current chromatograms for the sample, standard, and
decane analyses are included separately in the Appendix. The data files are
labelled with a 7-letter-digit combination, with the beginning letter
identifying the instrument used, and the first two numbers denoting the
instrument logbook in which the analysis is recorded. The third and fourth
numbers denote the page in the logbook and the fifth and sixth numbers the
line on which the entry was made.
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HRGC/HRMS OPERATING PARAMETERS

Mass Resolution

Electron Energy
Accelerating Voltage
Source Temperature
Preamplifier Gain
Electron Multiplier Gain
Transfer Line Temperature
Column

Injector Temperature
Column Temp - Initial
Column Temp - Program

Carrier Gas
Flow Velocity
Injection Mode:

Injection Volume

9,000-12,000 (MA M, 10% valley definition)
70 eV

6,000 Volts

200 C

10-7 amps/volt

-106

280 C

DB-5 60M

300 C

160 C Hold for 2 min

20 C/min to 240 C hold for 30 min
20 C/min to 320 C hold for 20 min

Helium

=30 cm/sec
Splitless
2ul

b ]
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TABLE 2. EXACT MASSES USED FOR THE DETERMINATION OF PCOD AND PCOF

Accurate Mass

Theoretical Isotope Ratio

Compound Mass 1 Mass 2 Mass 1/Mass 2
Tetrachlorodibenzo-p-dioxins 319.8965 321.8936 0.77
Tetrachlorodibenzofurans 303.9016 305.8987 0.77
Pentachlorodibenzo-p-dioxins 355.8546 357.8517 1.54
Pentachlorodibenzofurans 339.8597 341.8567 1.54
Hexachlorodibenzo-p-dioxins 389.8156 391.8127 1.23
Hexachlorodibenzofurans 373.8207 375.8178 1.23
Heptachlorodibenzo-p-dioxins 423.7766 425.7737 1.03
Heptachlorodibenzofurans 407.7817 409.7788 1.03
Octachlorodibenzo-p-dioxins 457.7377 459.7347 0.88
Octachlorodibenzofurans 441.7428 443.7398 0.88
Tetrachlorodibenzo-p-diOf;n-l3C12 331.9367 333.9338 0.77
Tetrachlorodibenzofuran-*<Cya 315.9418 317.9389 0.77
Pentachlorodibenzo-p-diof!n-13clz 367.8948 369.8918 1.58
Pentachlorodibenzofuran-49Cy2 351.8999 353.8969 1.54
Hexacn1orodibenzo-p-d1o§3n-l3clz 401.8558 403.8529 1.23
Hexachlorodibenzofuran-+9C;2 385.8609 387.8580 1.23
Heptachlorodibenzo-p-dioxin-13C12 435.8168 437.8139 1.03
Heptachlorodibenzofuran-13C12 419.8219 421.8190 1.03
Octachiorodibenzo-p-dioxin-13¢;,  469.7779 471.7748 0.88

S
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TABLE 3. LEVELS OF PCDO/PCOF IN SAMPLES

2,3,7,8- TOTAL TOTAL TOTAL TOTAL
TETRA TETRA PENTA HEXA  HEPTA 0CTA

Sample Number  Units -COD  -COD  -COD  -COD  -COD  -COD
23002 TCLP .ve  pg/L  (27)  (27)  (186) (7.3) (18) (48
230025W924 pg/L (42) (42) (16) (4.8) (23) 35
23002EP-TOX pa/L  (53)  (53)  (13) (4.9) 21 31
NC-LE-02 pa/L  (46)  (46)  (64) 130 770 _15000
NY-LE-02 pa/L  (57) (57) (23) &7 120 210
METHOD BLANK pg/L (17 (17) (18)  (6.2) 17 18
22392EP-TOX ,y pa/L (83)  (83)  (31)  (10) (29) 33
22392 TCLP pa/L  (27) (271)  (28) (6.7 (20) (32)
NATIVE SPIKE pg/L 21000 21000 9900 8400 10000 4300
METHOD BLANK pg/L  (37) (3 an  (12) 30 (33)
NC-ASH-01 ng/g (0.02) ©0.03 0.10 0.1 0.18  0.14
NY-ASH-01 ng/g (0.02) 0.02  0.12 0.43 4.2 9.9
NATIVE SPIKE ng/g 18 18 85 6.9 9.0 3.0
METHOD BLANK ng/g  (0.03) (0.03) (0.01) (0.01)  (0.01) 0.02
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TABLE 3. (CONTINUED)

2,3,7,8- TOTAL TOTAL TOTAL TOTAL

TETRA TETRA PENTA HEXA HEPTA OCTA.
Sample Number Units -COFa -COF -COF -COF -CDF -CDF;
23002 TCLP g pg/L (33) (33) (8.8) (7.0) (8.9) (80)
23002SW924 pg/L (23) (23) (5.4) (4.4) (6.2) (41)
23002EP-TOX pg/L (19) (19) (4.0) (8.9) 12 (51)
NC-LE-02 pg/L (75) (75) 35 35 85 54
NY-LE-02 pg/L (45) (45) 28 41 43 23
METHOD BLANK pg/L (15) (15) (3.6) (5.2) 4.2 (18)
22392EP-TOX wy D9/L (36) (36) (6.7) (7.2) (19) (47)
22392 TCLP pg/L (14) (14) (6.2) (6.9) (12) (68)
NATIVE SPIKE pg/L 10000 10000 9700 10000 9900 9900
METHOD BLANK pg/L (27) (27) (5.2) (2.8) 4.7 (36)
NC-ASH-01 ng/q 0.07 0.56 0.29 0.19 0.11 0.02
NY-ASH-01 ng/g 0.11 0.46 0.54 1.2 2.2 1.7
NATIVE SPIKE ng/g 8.9 8.9 8.4 8.2 8.7 8.8
METHOD BLANK  ng/g-  (0.01)  (0.01) (0.003) 0.005  (0.003) 0.13

a May include contributions from four additional tetra-COF isomers
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TABLE 4. PERCENT RECOVERIES OF INTERNAL STANDARDS

Sample TETRA PENTA HEXA HEPTA OCTA TETRA PENTA HEXA HEPTA
-CoD -C0¢ -COD -CBD -CDD -COF -CDF -CDF  -COF

23002 TCLP 94 100 110 91 99 98 91 99 100

230025W924 100 110 110 97 1loo 100 99 100 110
23002EP-TOX 96 110 110 % 83 92 100 88 110
NC-LE-02 99 96 100 94 97 100 92 3 100
NY-LE-02 110 80 93 100 120 110 96 110 100
METHOD BLANK 110 120 110 110 100 110 100 100 120
22392EP-TOX 92 91 95 87 90 92 88 89 96
22392 TCLP 100 110 100 98 100 100 94 95 100

NATIVE SPIKE 100 110 110 120 130 94 100 100 130
METHOD BLANK 110 100 110 110 140 100 100 120 120

NC-ASH-01 91 92 100 100 1lo 9 87 95 99
NY-ASH-01 100 110 120 120 130 110 92 100 120
NATIVE SPIKE 100 110 120 120 110 98 94 110 130
METHOD BLANK 99 100 110 110 120 92 92 100 120

S et
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CHLORINE ISOTOPE RATIOS

(Theoretical Chlorine Isotope Ration)

2,3,7,8- TOTAL

TETRA TETRA PENTA HEXA HEPTA OCTA

-C0D -CDD -C0D -CDD -CDD -CDD
Sample Number (0.77)1 (0.77) (1.54) (1.23) (1.03) (0.88)

o ) 13« 3o jg4- 14| -7 - jof
23002 TCLP .- .-- .ee -—-- .- -e-
230025W924 .- --- --- --- --- 0.83
23002EP-TOX .- T .- .ee 1.01 0.99
NC-LE-02 T vea .ee 1.26 0.98 0.92°
NY-LE-02 se- “e- --- 1.31 1.08 0.78
METHOD BLANK --- - --- .- 0.96 0.96
22392EP- TOX 0.98
22392 TCLP --- .-- --- .ee .e- .-
NATIVE SPIKE 0.79 0.79 1.61 1.28 1.03 0.88
METHOD BLANK .e- .- cee .-- 1.09 .--
NC-ASH-01 .- 0.80 1.43 1.41 0.97 0.91
NY-ASH-01 --- 0.78 1.63 1.20 1.08 0.89
NATIVE SPIKE 0.78 0.78 1.60 1.23 1.08 0.90
METHCD BLANK .- .-- --- cae --- 0.76

--- Congener class not detected in sample.

1 Expected theoretical value in parentheses.
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TABLE 5. (CONTINUED)

2,3,7,8- TOTAL
TETRA TETRA PENTA HEXA HEPTA OCTA
-CDF -CDF -COF -CDF -CDF -CDF
Sample Number (0.77)1 (0.77) (1.54) (1.23) (1.03% (0.88)
LN o 37 EE i o .

23002 TCLP --- .-- --- --- .- ---
230025W924 --- --- .e- -e- .ee .-
23002EP-TOX - --- --- - 0.93 ---
NC-LE-02 .- - 1.51 1.31  1.09  1.01
NY-LE-02 .- .as 1.40 1.14 1.11  0.94
METHOD BLANK --- - --- -——-  1.09 ---
22392EP-TOX --- .-- --- .e- - ---
22392 TCLP .-- .-- .-- -- --- ---
NATIVE SPIKE 0.77  0.77 1.8 1.28 1.02  0.94
METHOD BLANK --- .-- --- - 1.08 ---
NC-ASH-01 0.78  0.79 1.52 1.25 1.03  0.90
NY-ASH-01 0.79  0.79 1.55 1.25 1.06  0.92
NATIVE SPIKE 0.77  0.77 1.46 1.25 1.04  0.91
METHOD BLANK --- --- .- 131 --- 1.00

b T

--- Congener class not detected in sample.
1 Expected theoretical value in parentheses.



