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I. Introduction

Pursuant to a Federal grant agreement between the New York State Department of

Environmental Conservation (DEC) and the United States Environmental Protection Agency

(EP A), DEC is responsible for managing the remedial program for the Onondaga Lake National

This agreement requires, among other things, that DECPriorities List Site on behalf of EP A.

provide to EP A for its approval a Comprehensive Remedial Investigation/Feasibility Study

(CRl/FS) Work Plan. This docwnent is submitted to EPA in order to fulfiU this requirement. For

the most part, the Work Plan memorializes the scope and conceptual approach for the requisite

remedial program as they have been discussed during meetings and conference calls and descn"bed

in correspondence betWeen EP A and DEC over the past eighteen months.

Site BackgroundII.

Site DescriptionA,

Onondaga Lake is located in Onondaga COWlty, northwest of and contiguous to the City

of Syracuse. It has been called the most polluted lake in the United States largely due to

significant sewage and industrial waste discharges to its waters from numerous sources for over

a century. The pollutants which affect the Lake are varied in their nature, extent, and pathways

For example, some pollutants are conveyed to the lake via contaminatedof exposure

groundwater; surface water tributaries transport pollutants from remote sources to the lake; and

historic releases contained in bottom sediments continue to impact the lake.
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in relative significance

mercury or less per day

Allied also contributed other contaminants to the Lake. These contaminants are mainly



associated with four major production lines including 1.) Soda ash, 2.) Chlor- alkali 3.) Benzene,

Toluene, and Xylene (BTX) and 4.) Chlorinated benzene manufacturing. Wastes included calciwn

carbonate, anunonia, chlorides and chlorobenzenes which have continued to leach into the Lake

from upland disposal areas. Other substances of concern in the Lake sediments not presently

known to be related to Allied activities include but are not limited to: heavy metals (other than

lead and mercury), such as cadmiwn. copper, and chromium; BTX (petrolewn-based) and PCBs.

The effects and impacts of these substances must also be determined and remedial measures

evaluated

On March 29, 1989, the Commissioner refened AlliedSignal to the Attorney General's Office

for civil litigation seeking remediation of the lake bottom and recovery of natural resource

damages. The referral names AlliedSignal, Inc. as primarily responsible for mercury

contamination of the Lake. Subsequently, on June 27, 1989, a complaint was filed with the U.S.

District Court in Syracuse against AlliedSignal, Inc. In the complaint, Allied is charged with

disposing of pollutants into or onto waste beds, the plant site, tributaries and into the Lake causing

injury to and destruction of the natural resources and creating an ongoing public nuisance

affecting both the public health and the enviromnent.

The Onondaga Lake site was placed on the National Priorities List (NPL) in December 1994.

The geographic delineation of the site will be detennined by investigating the sources of

contamination and evaluating their impacts on Onondaga Lake. The Lake, tributaries and all

3
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sources that have released, are releasing or are threatening to release hazardous substances to the

Lake are considered part of the NPL site, and will be addressed under the Site's remedial program.

Figure I depicts the lake's tributaries and areas which will be evaluated to detennine their impact

on the Site as of February 1996. Other areas will be added during the course of the NPL Site

Remedial Investigation.

III. Project Direction

A Objective

The objective of the Comprehensive Remedial Investigation/Feasibility Study (CRI/FS) is to

detennine the nature and extent ofbazardous substances at the Onondaga Lake site and to develop

and evaluate remedial alternatives for its remediation. The CRI/FS will be conducted in a manner

that is consistent with the Guidance fgx ConductinK Remedial Investi2ations m1d Feasibilil):

Studies ~ CERCLA- U~EP A. 1988, Interim Final; the National Contingency Plan (NCP); and

relevant DEC guidance. The CRI/FS will serve as the basis for the Proposed Remedial Action

Plan (PRAP) for the NPl site. which will identify the preferred remedy. and after a public

presentation and comment period on the PRAP, the CRI/FS will be the basis for the Record of

Decision (ROD) for the entire NFL site.

B. Approach
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~ecause of the Onondaga Lake NPL site's large size and complexity, the basic approach that

will be used for its remediation. will be to divide the site into manageable units which can be

addressed on a focused basis. The division of units will be detennined by virtue of their physical

nature; e.g., geographic separation, specific contaminants, specific PRP's, etc. These areas will be

',". Each subsite will comprise one or more operablereferred to as "subsites" or "potential subsites

units of the NPL site. This approach will enable discrete remedies to move forward independently

rather than waiting for the full suite ofNPL site remedies to be determined. Further discussion

of potential subsites and subsites is found in Section IV.

The Site, which has yet to be fully defmed, is comprised of Onondaga Lake, its tributaries and

a nwnber of different State listed inactive hazardous waste sites and other areas of concern (AOC)

which have been detennined to be subsites. Somc'ofthese sites and AOC are along the Lake shore

while others are along the Lake's tributaries. A number of these have remedial programs ongoing

which commenced prior to the Lake's NFL listing. In order to avoid duplication and delay, and

to ensure that individual subsite remedies are compatible and consistent with other subsite

remedies, and the overall NPL site strategy, a basic component of the remedial program for the

Onondaga Lake NPL site is to integrate this past and ongoing remedial work at subsites with any

future remediaJ work at other subsites.

Another key element of the CRI/FS program is the possible implementation of Interim

Remedial Measures (IRMs) at subsites. An IRM will be considered when there is a need to lessen



an obvious hazardous substance risk to the public health or the environment because of actual or

threatened release of a hazardous substance from a subsite. IRMs are intended to be temporary

rather than final remedial responses. however, the IRM will often serve to reduce the scope of the

final remedy. IRMs which will eliminate or reduce active releases or sources of hazardous

substances to the Onondaga Lake system are anticipated. The use of IRMs becomes particularly

beneficial when addressing a site like Onondaga Lake which has vast and complex "residual"

contamination problems which require extensive data gathering and highly sophisticated analyses

in order to determine the appropriate remedy

As the various subsite and potential subsite remedial programs progress, the resultant data and

infonnation will be integrated and coordinated within the CRI/FS Utilizing this integrated

system, the NYSDEC will detennine if any data gaps or other infonnational needs exist which

must be addressed in either existing subsite programs, subsite programs presently being

developed, future subsite programs, or in additional subsites not yet established. To assist with

the needed data and information integration, a special Analytical and Infonnational database and

Geographical Information System (GIS) is being developed. The data gathered from the various

subsites will serve as input to the database in a way that is readily accessible for use in the

remediation of other subsites and/or the entire NPL site

Each subsite remedial program will consist of an Remedial Investigation/Feasibility Study

(RIfFS), a proposed plan (PRAP) which identifies the preferred remedy and the basis for that

Onondaga Lake National Priorities List Site
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preference, a ROD selecting a remedy for the subsite, followed by a remedial design and a

remedial action. Once the last subsite ROD is issued, the CRI/FS for the NPL site can be

completed. However, it must be ensured that the sum of the various subsite Rl/FSs and the

corresponding RODs and RD/RAs result in the remediation of Onondaga Lake. Having

detennined this, the CRI/FS and its ROD will essentially be a summarizing document describing

and demonstrating how, with the remediation of the subsites, the threats to human health and

welfare and the environment of Onondaga Lake have been reduced to acceptable levels.

Since the project will require fieldwo~ a general Field Activities Plan and Health and Safety

Plan have been developed and are provided in Appendix A and B respectively. Site-specific field

activity plans and health and safety plans will be issued and approved or accepted for each

potential subsite and subsite before any field activities are undertaken.

Since it is likely that the site will consist of a number of subsites, many of which have not been

yet defmed, the remediation of the total site will require a number of years. An overall schedule

is provided in Appendix D.

At appropriate times during the execution of the project, DEC will hold public meetings and

public availability sessions, mail newsletters, etc., to infOml the public of the project remediation

objectives, planned and ongoing remediation activities, and status of the subsites, and; will

receive public comment on the proposed plans for the remediation of the subsites. A Citizen

Onondaga Lake National Priorities List Site
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Participation Plan describing these efforts has been issued.

c. Organization

Since the DEC has been pursuing the remediation of Onondaga Lake for a number of years,

DEC and EP A have agreed that this project be a State-lead project. Recognizing that the site

consists of Onondaga Lake and many subsites and many different potentially responsible parties

(PRPs) are involved- DEC proposes to provide the following organization to manage the project.

A coordination team, that will consist of three Task Leaders, will be established that will

perfonn the management and coordination of the entire NPL site project. This team will be

responsible to the Project Team Manager who, in turn, will be responsible to the Project Director

Each subsite or potential subsite will be assigned to a Remedial Project Manager, who will be

responsible to the coordination team. All supporting divisions (Division of Water, Division ofFish

The project's& Wildlife, etc., and all consultants, ) will report to the coordination team

Coordination Plan is provided in Appendix E.

D. Quality Assurance

The QAlQC protocols used by the EP A in its Superfund Program and the NYSDEC in its

remedial program, which ever is more stringent. will also be utilized for the Onondaga Lake NPL

site remedial program. The site -specific quality assurance requirements will be perfonned in

accordance with the Quality Assurance/Quality Control Plan as found in Appendix C. All data

Onondaga Lake National Priorities List Site
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will be reviewed by the DEC Project QA/QC officer.

IV. Subsite Approach

The geographic extent of the NPL site will be based upon locating all sources which have

released, are releasing or threaten to release a hazardous substance to the Onondaga Lake system.

The DEC will search for and investigate these potential sources and determine whether to

designate them as subsites of the Onondaga Lake NPL site

The detemlination of a given area as a Subsite of the Onondaga Lake NPL site will be based

on information which indicates that there is a release of or a threat of release of hazardous

substances into the Onondaga Lake system (i.e., the lake or its tributaries). A threat of release is

a condition whereby a release is likely in the absence of any mitigative measures. Those areas

which are known to exhibit a release or threat of release of hazardous substances into the Lake

system will be considered Subsites of the NPL site.

If infonnation on a given area indicates that there IDiI be a release or a threat of release and if

additional infonnation beyond the CERCLA §IO4(e) scope and other available information (i.e.,

NYSDEC files, reports, databases, other governmental files) is needed in order to make a

deterntination that the area is or is not a subsite. the area will be considered a potential subsite

Onondaga Lake National Priorities List Site
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A. Identification of Subsites/PRPs

practices, data reports, investigations, etc. Review of this information, and other available

involvement of the above entities.

2)

past reports and data gathering such as from Onondaga Lake Management Conference, Onondaga
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County etc.

Evaluate all infonnation to detennine the possibility of a hazardous substance being3

released, threatening to be released or having been released from a facility or area. A ..Site Summary

Report" will swnmarize the factual infonnation that was collected for the site and its evaluation in

detennining whether a hazardous substance is being. is threatening to be released. or has been

released into the environment from the facility or area will be issued. Data associated with non-

hazardous substances Mil be included to the extent available or needed for determining appropriate

referrals to other NYSDEC programs.

4.) Based on the "Site Summary Report", a determination will be made as to status

Considerations in this(subsite, potential subsite, or other) of the facility or area of concern.

determination will include

8.) the type of substance either known or suspected of being released or threatening to

be released into the environment.

b.) the mobility and toxicity of the substance(s)

c.) the proximity of the contaminated media to the Onondaga Lake system

d. whether there is a release or threat of release into the Onondaga Lake system.

s.) Action will be taken following such determination as follows:

a.) Upon detennining that a facility/area is releasing or threatening to release a

Onondaga Lake National Priorities List Site
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hazardous substance that presents a threat to the Onondaga Lake system, it will be

designated a subsite. NYSDEC will the~ enter into a consent order with the subsite

PRP to perform an RIfFS that will lead to a ROD and a remedial action for the

subsite.

b.) Upon detennining that the infonnation in the Site Summary Report is not adequate

to detennine that a facility/area is releasing or threatening to release a hazardous

substance(s) to the Onondaga Lake system, but there is a reasonable cause for

concern that it is, the facility/area will be designated a potential subsite and the PRP

of the facility/area will be requested to collect additional data (e.g., confinnatory

sampling, preliminary site assessment (PSA), RIfFS, etc.) to allow a detennination

of its status.

c.) Upon detennining that a facility/area is not releasing or threatening to release a

hazardous substance (s) to the into the Onondaga Lake system, the facility/area will

no longer be a subsite or potential subsite of the Onondaga Lake NPL site.

d.) Upon detern1ining that a facility/area is not releasing or threatening to release a

hazardous substance( s) into the Onondaga Lake system. but it is a cause for concern

to the public health and/or the environment, the facility/area will not be or will no

longer be designated a subsite or potential subsite. However, it will be referred to the



appropriate NYSDEC program for further action

B. Subsite Objectives

Subsites wi)) be investigated in accordance with CERCLA, the NCP and pertinent DEC guidance

The primary enforcement tool which will govern the perfonnance of the subsite PSAs and RI/FSs

will be a consent order between DEC and the respective potentially responsible party (PRP). Where

negotiations with the PRPs to perform a PSA or RI/FS fail, and the NYSDEC undertakes the

activities, using funds provided in the cooperative agreement, cost recovery proceedings will be

initiated by NYSDEC. The subsite investigation will proceed through the feasibility study phase to

a Record of Decision for the given subsite which will also address off-site impacts as appropriate.

During the RI, some subsites may be found to have significant sources of contamination to the lake

system. Some such sources may be readily mitigated. If feasible, an IRM will be developed and

implemented as soon as practicable. After the subsite Record of Decision is issued, the subsite will

undergo remedial design and remedial action to mitigate the environmental and public health

concerns related to the hazardous substances at the subsite and those that have migrated from the

subsite.

Upon completion of all subsite Records of Decision. a final Record of Decision will developed for

This ROD will indicate how all environmental and public health concerns havethe entire NPL site.

been or will be mitigated to the extent feasible.

Onondaga Lake National Priorities List Site
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1N1ROOUCl1~1.0

PlD)X)Se or & Project1.1

The NYSDEC 1m issued this Work Assigmnent No. lX)()3060-9 to sec\n'e the SeIVi~
of TAMS COnsultants, Inc. to.~ist in the DepaItInent's Onondaga Lake Project (OLP).
The site is the Onondaga Lake NPL Site, NYSDEC No. 734030-002. For the purpose
of this Work Plan, the Onondaga Lake NPL Site will be referred to as the NPL Site.
Although USEP A has nominated the Onondaga Lake System to be listed as an NPL site,
as of this \\'Titing it is not forn1ally designated as an NPL site. It is anticipated that the
nomination and designation process will be completed before the close of 1994.

The objective of this Work Assignment is to facilitate the environmental restoration of
Onondaga Lake by assisting the NYSDEC in ~ing, selecting and implementing
appropriate remedial meas\U'es for the NPL Site.

Site Descri(iion aIxl B~kgromxJ.2

The Onondaga Lake NPL site is located in the Co1.U1ty of Onondaga, New York. The
lake itself is only one portion of the site, ~ the site will include all areas within the
watershed where hazardous substances have come to be locatOO that are unpacting or have
potential to unpact the lake system.

The lake is 4.5 miles long, 1 mile mde and up to 60 feet deep. Major triblttaries flowing
into the lake include: 0I1ondaga Creek, Nine !\..file Creek, Ley Creek, Sawmill C~
Bloody Brook and Harbor Brook. Another major SOlU'ce of inflow to the lake is d1e
treated effluent from the lvIetIupolitan Sewage Treannent Plant (lvIE'IR!O). The outlet of
OItondaga Lake flows into the Seneca River which ultimately flows into Lake Ontario.
See Figure 1-1. Figure 1-2 shows the Onondaga Lake watershed area.

The shoreline of the lake is owned entirely by government agencies or conmterCial
enterprises. There is no residentially owned shoreline. The City of S~ lies to the
east and southeast of the lake. The soutJIwestml shoreline is COInprlsed primarily of
~ebed material disposed of by soda ~ manufacturing facilities. The northeastern
shoreline is mainly park land owned by Onondaga CoWlty. See Figure 1-3.

In the 1800's, the lake supported commercial fishing and ~ known for its ~.
Beginning in 1884, the Solvay ~ Company started manufact\Jring soda ash at
facilities along the shoreline. The soda ~ company ~ the shoreline areas to dispose
of the manufacturing by-products. ~ ~ebeds now COInprise a significant portion
of the sottthwestern shoreline and are ~ high ~ 60 feet above lake surface.

In 1918, the S)'l'3Cl5e Oternical Works commenced operdtion of a chlor-alkali plant at

~.iJCr 1994a: an AP.oNOF AP



WIllis Ave., Solvay. In 1947, the plant expanded to include n1erCUfY cells for this
process. Although not a reactive part of the process, mercury still found its way into the
waste stream emanating from the plant. The waste stream ultimately discharged to
~ondaga Lake. In 1953, another chlor-alkali plant, owned and opernted by Allied-
Signal, Inc., located on Bridge Street in Solvay, began operntion using the mercury cell
process. The Syracuse area. has been host to a variety of indmtrial tt1anufacturing,
including pl1arInaceutical , plating, cutlery and steel companies.

In 1970, the NYSDEC bamtoo fishing on the lake due to high levels of mercury fO\md
in the fish. In 1984, the ban ~ liftoo and changed to a health advisory recommendation
that no fish be eaten.

Local municipal works contribltte pollutan~ to the lake ~ well. These include combined
sewer overflow (CSOs) discharges cal5ed by large stonns, and the Metropolitan Sewage
Treatment Plant efi]uent discharge. MEmOs owner, the Onondaga County Depm'tInent
of Drainage and Sanitation (OC'DDS), has been required via a V.S District Court order
to reduce pollutant loadings to the lake.

In May, 1993, the Onondaga Lake site ~ nominated to the National Priorities List. The
USEP A has given New York State Deparlrnent of Fnviromnental Conservation l~
agency stan5 to perfOml an RIfFS for the Site. The site will erlCOmpass nwnerom
subsites that lie within the lake watershed and are adversely iInpacting or may iInpact the
lake system.

~~ lake ~lbmgeDEnt ConferelM:e (ClA'I:;)1.3

The U.S. Coogress aeated the <A1ondaga Lake tvfanagelnent Conference (OLMC) in 1990
(Public Law 101-596, Sedion 401) and charged it with ~ibility for:

the development, in the two-year period begirming on the date of the er1actInent
of this Act, of a conJprd1a1Sive restoration, conservation and mana~ent plan for
<AlODdaga Lake that ~mrnenm priority co1Ted:ive actions and compliance
sclledules foc the cleanup of Sldl Lake; and

the coordination of the irnplernentation of such plan by the State of New York,
the Anny Corp of Fnginecs, the FJIVirorunental Protection Agency, and all local
agencies, goVeiTJiT~ and other' gro~ participating in such rnanagemerrt
conf~.

2.

The completion of the QKJndaga Lake Management Plan repI~1ts the ful:filhnent of the
OlMCs initial ~ibility to develop a plan of action for restoring the ecological
health and recreational uses of Onondaga Lake. The Plan is intended to be d)11aInic, to
spur action and to support the OU\o1C's second resp.;-'~ibility: the implementation of the

.,
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~rnmendatiom contained in the Plan.

The OlMCs a\nhority, with regard to analysis of Onondaga Lake and creation and
implementation of the Plan, is separnte from NYSDECs lead agency responsibilities for
developing and implementing an RIfFS for the Lake system.

1.4 Project Descripion

These TasksThe major Tasks comprising the Onondaga Lake Project are listed below.
are described in Section 2.0 of this Field Activity Plan.

I-
I-
2.
3.
4.
s.
6.
7.

8.

Scoping and Work Plan development
Acquisition of specialists through subcontt"act
Site-wide ecological and human health risk assessment (RA)
Comprehensive analytical database (DBMS)
Data validation
Compilation, review and reporting of 1 04( e) results
Financial assessment of PRPs
Review subsite Rernediallnvestigations (RI)
Perfonn T~-conducted non-PRP financed RIs
PI'epare cornpreh~ive RI report (CRI)
Review subsite Feasibility Studies (FS)
Perl'onn TA MS-conducted non-PRP financed FSs
Assist DEC wid1 Proposed Remedial Action Plan (PRAP)
Assist DEC in pI'epalzon of final ~ of Decision (ROD)
Support DOCs Citizen Participation program
~al IbigrVConstruction Sovices (RD'CS)
Interim Rcmedial Measures (IRM)

9.
10.
11.

The Work Plan is a series of related docurnents that describe all of the work to be
accompl~ over t;he duration of the Onondaga Lake Project. Work Plan docwnents
include:

Field Activity Plan (F AP) - will describe proposed activities, n1ethods, procedm'e5,

~ts and deliverabl~ for each Task;
I.

Quality AssUIW1WQuality Control (QAlQC) Plan - will desaibe the pr'OCe(i1~
that TAMS and its subcontractors will use to verify that approved procedlD'es are
being followed and that the results of those procedlD'es are valid This will
include such activities ~ sample collection and shipment, laboratory analytical
work, complttational methods, and data enny (especially re: Task 3, DBMS);

2.

Health and Safety Plan (HASP) - mil desaibe procedures to protect the3.
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health and safety of TAMS and i~ suixx>n~ors, and the gel1eral public during
the conduct of field work. The initial HASP will be generic to the entire NPL
Site. Subsequent subsite-specific or pI'ocedure-specific amendments will be
pI'eparoo as required; and,

The annual Proj~ Managen1ent. Plan (Pf\.1P) will desaibe the work to be done each
calendar year and will include the apprupriate scope of work, schedule arid budget.

sroPEOFmEmoJECf

T_k 1: Work "an

Task I-A: ~ini and WCYk Plan ~el~t

TAMS \\ill prepare all Work Plan docwnents as desaibed above in Sa1ion 1.4,
including: the initial PMP, armual updates and amendments, as necessary; and, the
con'JPrel1enSive project Work Plan and aInel1dments, as ~~.

TAMS will participate in an initial site visit with NYSDEC

TR I-B: ACX!Uisitioo of S~ialistc; throuib Suix:onttact

Immediately UJX)n issuance of the Work Assiglunent, TAMS will initiate sulxxx1ttCK:t
procur'ement of an expert experimced with the many liImological ~ and related
modeling of ~}O(1daga Lake. The ~ of work for this subcontractor (specialist fiml)
will incl~ review of mcxk=Is ard tedmical ~~ related to ~ Rl/FS WtX'k ard
participation in ~gs as deeiTJed n~ary by the NYSDEC. The subcoJ1tract is to
nUl for the lmgth of the TAMS standby contract tenD, and will be set up such that the
l)epaI1JIx:nt will have open arxI ftee ~5 to the specialist finD.

TAMS will also acquire aLktitiooal specialists on an ~-I1eeded ~is, ~ detennincd by tIx:
NYSDEC.

The ~ ofWtrk for sulxor'ltrdct spccialim ~~ ~ d1e ~~iate tedmical
T~s) below.

2.2 T~k 2: Site- \\i~ Risk ~DEnt

The rnctl~ and J:I'oced1~ for risk ~~ outlined herein aI¥i elsewt1ere in the
Work Plan docwnents, pertain to initiating and performing risk assessments (RA), as well
as reviewing risk assessrnents performed by othezs. Therefc.'e, the details of a risk
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assessment are presented first, followed by a summary of the review process.

The site-wide RA will serve as the basis for risk management (RM) of Onondaga Lake
during remediation of the lake system environment. lnfom1ation obtained dwing remedial
investigations, or other site characterizations, will serve as the basis for conducting the
risk assessment portion of Risk Infonnation Activities in agreement with the RI/FS
process. Evaluation of data dming the RI assesses exposure, and when combined with
available toxicity infom1ation produces a risk chardcterization.

In accordance mth CERClA and the NCP, and after discussions mth personnel from the
NYSDEC and NYS Departlnent of Health Burea15 of Expos me Assessment and Toxicity
Assessment, guidance for pI'epaI'ation and evaluation of risk assessments 1mder Superfimd
mil ~ the following dOClD11ents:

USEPA Risk Assessment Guidance for SuperfW1d Volume 1
Human Health Evaluation Manual. Part A
EPA 540/1-89-002; ~ber, 1989 (NnS PB90-155581).

USEPA Risk Assessment Guidance for Superfimd. Volume n
Fnvimnrnental Evaluation Manual (Interim Final).
EPA/540-1-89-001; lvIarch, 1989 (NilS PB90-155599).

USEP A Ecolo~cal~ ment of Hazardom W~e Sit~: A Field and
l.atxxmory Referenre- EPA/600/3-89-013 (March, 1989).

USEP A EXIX}S~ Fadm Handbooke Office of Health and FnNiroI1meI1tal
Assessment, Washington, D.C. July, 1989.

u. S. Departn1ent of Health and Hlm1an Servi~
Agency for Toxic Substances and Disease RegiStry
H~th As~t Guidance Manual (July, 1m, Draft for Public Comment).

USEPA RAGS Volmne I: H1m1an Health Evaluation Manual S~Iementa1
C'JUidance. Standard Default Exposure F~. OSWER ~ive 9285.6-03.
March 25, 1991.

USEPA S~lemental Guidance to RAGS: Calculatin~ the Concentration Term.
OSWER 9285.7-081. rvIay, 1992.

OSWER.USEP A ~EX1X2S 1G ~c;ment: Principles and ~lications.
EPN600/8-91/011B. January, 1992.

USEP A Provisional Guidance for Quantitative Risk As ~t of Polycyclic
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Aromatic HydrOCJn'bons. EPA/600/R-93/C89.July, 1993,

USEPA Integrated Risk Infonnation S~em (IRIS); On-line Service. 1994.

USEP A Health Eff~ Assessment S1J~ Tables' ~~D- Annual FY J ()94.
OSWER EP A/540/5-94IO20.

Also used by TAMS for guidance are:

USEP A ~in2 Human Health Rjsk~ from Chernicall~ Contaminated Fish and
Shellfish: A Guidance Manual. EPA~503/8-89-OO2, September, 1989; Office of
Marine and &tuarine Protection.

USEP A Guidance for Data Useabili~ in Risk AC\sessrnent. Interim Final.
EPA/540/G-90-008, CX1ober, 1990.

NYSDEC Technical Guidance for Screenin~ Contaminated Sediment.c;, November,
1993.

~liverables mIl include teXt\n'3l descriptions supporting the tabulated and/or grdphical
data, that clearly establish priorities for decision makers to pI'oceed further in the process
of risk management. The ~ility of the: docwnent will be enhanced by a sn-aight
forwcU'rl, step-by-step appIooch taking the reader through the process of eliminating
uneventful circwnstances and focusing on significant risk situatiom. Specific changes to
scopes of worlc to continually make the deliverables more useful to the end-user mIl be
included in annual Project Jvfanagelnent Plan updates.

2.2.1 Hmmn IfiIdl Risk ~~nt

The role of human health evaluation in risk assessment is to provide an analysis of risks
at a site and proVide a basis for determining potential health iIl~ of chemicals on-site,
with and without remediation. A risk ~~-5ment integrates the data collected from
vari~ media (e.g., gI'OUIldwater, soil, air,~) and detennines potential Chemicals of
concern. The role of the human health evaluation in the S~fund remedial process is
shown in Figure 2.2-1.

Chemicals of concern are targeted based on remedial inv~gation data and available
historical data. An Exposme Pathway Analysis Report will be prepalW and finalized
before the Risk Assessmc1t portion of the Remedial Investigation begins. This report will
describe potential pathways of concenl, the receptors that will be evaluated, m".d the
exposme ~1eters that will be used in the risk calculations. ~ chemicals are
detennined, a toxicity assessment is made to evaluate the potential carcinogenic and non-
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carcinogenic effects of each compotmd Toxicity values will be taken from EP A's
Integrdted Risk 1nf000000ion System (IRIS), the Health Effects Assessment Summary
Tables (fIFAS1), and the Environmental Criteria Assessment Office (ECAO).

A concepnmI model consisting of somce, pathway and receptor variables, and hypotheses
to'be tested will be evaluated The expos\B'e assessment based on contarninant fate and
transport scenarios (an example for soil and groundwater is shown in Figure 2.2-2)
combined with endpoint receptor asswnptions such as chemical concentration,
ingestionl~rption rate, and exposure ~uency and dln"ation produces an estimate of
substance intake and characterization of risk (Figure 2.2-3). WIth any such
characterization there are different degrees of ur1certainty to different ~ of the risk
characterization (Figure 2.2-4). These uncertainties will be evaluated and discussed with
respect to potential eff~ on the overall estimated risks. These figures are only
examples; all such concepnJalization will take into account known and potential pathways
to include all appropriate endpoints.

2.2.2 Ecological Risk ~ess~nt

The ecological risk assessment contains many similar components to the human health
evaluation. Initially, a problem, or concept1Jal frdmew~ is fonnulated to detennine the
awroach of the ecological ~~. This framework: 1) qualitatively evaluates
contaminant release, rnignttion and fate; 2) identifies contaminants of ecological concern,
receptors, exposure pathways and kno\\n effects; 3) selects endpoints of concern; and 4)
specifies obj~ves and scope.);

Contmninants are evaluatOO to determine potential ecologjcal eff~; toxicity val~ are
taken from the literdtW'e, toxicity testing or field studies. If a species or habitat is
coosidered sensitive (i.e., rare.or endangered), then appropriate safety factors are applied
when detennining a toxicity value.

An exposure ~ment is perfom1ed that cllaracterizes selected species (receptors) and
quantifies contaminant release, migrdtion and fate. Exposure point evaluation ~iders
the pr'Operties of the oor1taminant, the nat\D'e of the receptor and the way the organism
assimilates it, and the physical pr'Operties of the media; this all must take into account
the behavior of an organism and its life history. If the contaminant bioaccwnulates or
biOCOl1Centtatcs, effects should be examirm at least two trophic levels (e.g., producer,
herbivore, carnivore). Both direct and indirect effects of conditions in the lake, and
Ul1p3cts on ~QU-ial and avian receptors (as through the food chain), or others
secondarily affected by lake cooditions, will be considered

Risk characterization detennines whether current or future UIlpactS can be predicted based
on available infonnation, and di~ W1certainties associated with the ~ment and
how those W1certainties may affect the conClll~i~. Finally, the risk cl1aracterization
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interprets the findings in tenm of ~logical significance, considering factors such as the
nature and magnitude of effects, the spatial and tertJPO1'a1 distribmion of the eff~, and
the potential for recovery.

Although EP A has developed the JvIarch 1989 guidance referenced above, that document
offers very little beyond an iI1n'Oduction to ecological terms and generalities. In FebnJarY
1992 EP A released three documents stenmling from a risk assessment forum. These
dOClm1el1ts will be used for guidance in perfomling risk assessments, and reviewing and
establishing PRP risk ~ment useability:

EP A/63O/R -92/00 1.USEP A Framework for Ecolo~cal Risk Al\ses.l\ment

USEP A R~ on the Ecolo~cal Risk AC\.C\~ment Guidelines Strate2ic Plannin2
W orksh~ EP A/630/ /R -92/002.

USEP A Peer Review Worksho~ R~ on a Framework for Erolo2ical Risk
~ent EPN625/3-91/022.

The ecological risk assessment will be pt'epal'ed in a phased approach as described in
EPA's tJpdate Devel~ini a Work ~ for Fr.oloiicaJ Assessrnent5 (Volwne I, No.4,
I\-iay, 1992/PlJblication 9345.0-051). This will include interim work products such asinitial site descriptions, initial field surveys, . reports on specific studies such as toxicity

~ re5ult5 or field data.

In addition, TAMS will utilize EPA's Wlldlife~ IG Factors Handbook (2 vols.; EPA
600/R-93/18: 7 A & 7B). .

Formats for the ecological risk assessment are not ~ well defined ~ hwnan health risk
assessmolts. Having exmnined the state-of-the-sciOlce relative to the theories and
principles available for assessing risks at the various levels of ecological orgaIUzation,
EP A work groups were cl1arged with determining the feasibility ofcondu ding ecological
risk ~1ents in aquatic and toi~uial et:OSystems. The groups f~ on detennining
which methods and models are ClJlm1tIy available for ~ing the risk from both
d'lemical and nonchemical ~.CFigure 22-5 (taken from doannent EPN630/R-
921002 referenced above) peserlts a matrix of the feasibility of utilmng vari~
ecological etf~ endpoints assessing the utility of methods and intezpr"etation of ~ts
stemming from these n~. J

In addition, ecological RAs should follow the guidance and outline of NY SDECs £ish
and Wildlife Impaa Ana1~sis for Inactive ~douC\ W~e Sit~, JWle 18, 1991, or any
update of this dOClJrnent during the life of the proj~.

Additional infOrn1a1;on will also be obtained fi'Om EP A docwnents such as ECO ~e
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and BT AG Fonnn which are published on an on-going ~is as a continual update for

~logical risk assessment guidance.

PRP Ri~k ~~ment Review and SWI~2.2.3

The EPA Volwne 1/Part A manual contains a Sui~ed Outline for a Ba.c;eJi~~~~k
AC\~C\ment R~ which ~ been modified into a ch~klist (drCIft Figw-e 2.2- 6)~ ThiS
will serve to confinn whether or not the appropriate sections of the PRP reports were
present and complete, not necessarily abom value judgement atnibmed to them. A
companion summary is shown in drCIft Figw-e 2.2-7. EP A also provides a Reviewer
Checklist (Appendix 2.2-1), which will serve as guidance in reviewing and S\Jmmarizing
risk assessments perfom1ed by others, ~ well ~ for preparing TAMS-lead RAs. All
issues referenced in the checklists, ~ well ~ any site-specific issues not CUI1'ently
addressed, will be so addressed even if not mentioned in EPA's Reviewer Ch~klist.
These are living docwnents that can grow and adapt to the objectives of the project.

For ecological RAs, the various aspects looked at have been put into chocklist fonn (draft
FiglD'e 22-8) that will be med to accompany a nan'ative SUInrnary of PRP ecological risk

~rnents.

Additional verification will be ch~king assumptions, toxicity values and a subset of
calculations to detennine if calcUlations and conclmions have been satisfactorily
detemUned For ecological RAs, TAMS will evaluate the professional judgement moo,
and detemrine if a valid ~ment ~ been made.

TMk 3: Co~~mive AImIytical ~hKe2.3

TAMS will develop and maintain a couJpr'd1ensive analytical d~. The database will
be an organized collection of information whidt will provide a con]pl'ehensive means for
electronically filing, i.e., storing and retrieving, sampling infonnation and envirolunental
data, including historical data and current PRP-gc1erdted data. The d~ will consist
of computer files that store infonnation in the fonD of tables, where data are acaJInulated
in rows (~~) and columns (fiel~). The ~~ will be relational in natlU'e to allow
for relationships or links among multiple database tables based on common fiel~,
mili:zjng the powerful RQBE (Relational QJerj By Example) feature available in FoxPro.

TAMS will ~le the mviroJunental data in an a,..~~ible fomJ31 for use in site-wide
activities, including the Remedial Investigation (RI), Risk Assessment (RA), and
Feasibility Study (FS), as well as for potential fate and transport modeling of
contarninalrts of concern. The database will be organized by data set and environmental
medium and the tables will be organized into several basic elements, including chemical
concentrdtion data. sampling infonnation, and reference infomJ31ion. Figure 2.3-1
presents a broad o\'erview of the database pardIneters including the potential inforn1ation
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that will comprise the database as well as possible sources of data.

The analytical database for Onondaga Lake will be modeled after the T AMS/Grndient
H~n River PCB ~e develo~ for the Hudson River PCB Reassessment RI/FS
for USEP A, Region II, lU1der an ARCS Superfund contract. The RIfFS is being
conducted to reassess USEP A's 1984 No-Action Record of ~ision COI1cerning PCB-
contaminated sediments in the Upper Hudson River in New York State. That ~e
consists of nearly 300,000 data records, including historical data (NYSDEC, NYSOOH,
USGS, USEPA, etc.), data from investigations conducted by the PRP (General Eledric
Co.), and data from investigations conducted by TAMS and our sulX'.ontmctors for
USEP A The Hudson River ~~ is CUI1'ently being used for risk assesst~
modeling, and feasibility study activities. A matu-driven querying prognmt ~
developed to perfOnI1 efficient searcl1es tlu'OUghout the entire relational database, allowing
for output of the required data from the ~~~ for input to statistical and graphical
programs. A Geographic Infonnation System (GIS) utilizing the Hudson River PCB
dmaba-~ has also been used to perfonn various tasks, including mapping sediment hot
spots and results ofgeostat istical analyses, PCB concentrdtions, bathymetry, and sediment
tex1\D'e.

2.3.1 Prelimi~ ~e Structure

It is envisioned that the Qtondaga Lake analytical relational database will consist of tIU'ee
master tabl~ as defined below. The tabl~ are preliminary in nature and will be modified
~ the project progresses. Subtables, to be developed, will be required in the analytical
database which will link to certain fields in the tIU'ee master tabl~. Also, certain fields
will be defined, ~ ~bed below, to allow for linkage betwmt the analytical ~~~
(Task 3) and the 1000e) (T~k 5) ~~. Pull-down menus or pop-up lists containing
infOln)3tion to be included in the ~~ for a specific field, e.g., staltdard
pollutantlc.ootarninant or halBrd~ waste nanrs for the PalmTEicrfield, will be developed
and inCOlporated into the ~~ v..i1ere possible, to allow for efficient and consistmt
data entry. TAMS will also develop, ~ ~ed, programs to translate electronic data fil~
from outside SOmces, e.g., a PRPs analytical database or SpI~eets, to TAMS'
Qtondaga Lake data~~ In ~on, certain fields will be inCOlpol'3ted into the
analytical dat~~ ~ defined below, which will allow for a linkage betwmt the
~~ mxi TAMS' or NYSDECs Gmgraphic lnfc:mJation System (GIS). The
following tabl~ labeled COiNVENT and CONT AMIN could be combined if the resulting
file is not too large.
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STATIONSProposed Table

This master table will uniquely defme each environmental sample
by date of collection, sampling organization, sample location,
environmental medium, etc.

Description:

ProRQsed Field Name DescriRtion

. T AMS_Sample_m Sample identifier designated by TAMS; this ill will be unique for
a given environmental sample for a specific location, time, matrix.
and data source. This will be a common field in all three master
tables which will allow relationships or links among the tables.

. Company_1D Sampler identifier designated by TAMS. This will identify the
group (private company, agency, institution, etc.) collecting the
sample. This field will be common to both the analytical (Task 3)
database and the l04(e) (Task 5) database and will allow for
linkages among the tables in both databases. As described below,
the 1 04( e) database will, in addition to identifying and coding PRPs
and their facilities/sites, include other agencies, institutions, or
firms, conducting investigations in the watershed.

. Company_Sample_ill Sample identifier designated by sampler.

. Sample_Date Date of sample collection (month/day/year)

. Sample_Time Time of sample collection.

. Sample_Matrix Identifies the environmental medium of the sample, including
surface water (whole water or total, dissolved fraction, or
particulate fraction), groundwater, soil, sediment (solids and
porewater), air, biota (fish species), and wastewater (sewage and
industrial effluent, CSOs, etc.).

. Location General sample location of waterbody or drainage basin, e.g.,
Onondaga Lake (lake sample), Nine Mile Creek (tributary sample),
Nine Mile Creek drainage basin (land-based sample or sample from
an unnamed tributary to Nine Mile Creek), etc. For wastewater
sample from CSO or treatment plant outfall, location would bename of receiving water. .

. Northing Defmes sample location (y coordinate); coordinate system based on
NAD 27 datum, New York Transverse Mercator coordinate
(NYTMN). This will provide a means to "map the data" in GIS.

. Easting Defines sample location (x coordinate); NYTh-1N
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Descriptor of the manner in which the coordinates were detennined
and the accuracy thereof, i.e., field survey, GPS, etc.

. Survey

Defines sample location (z coordinate); elevation referenced to
USGS/NGVD datUm.

. Base_Elevation

. From_Increment DiStance below surface (ground surface, water surface, or
sediment/water interface); will define depth of sample
(groundwater/soil, surface water, or sediment. etc.); referenced to
USGS/NGVD danlm.

Distance below surface, e.g., surfac~-sediment sample from 0
inches (at sediment/water interface) to 6 inches (6 inches below
sediment/water interface); or depth interval for a vertically-
composited surface water sample.

. To_Increment

Unit of the increment (cm, inches, it, etc.).. Unit_Increment

The type of referenc~ point from which the increment is me3Sured,
i.e., ground surface (or top of well casing for groundwater sample),
water surface, or sedimenrlWater interfac~. F °.r sediment samples,
unless bathymetric data are available, water-surface elevations and
water depths would be ne~ded to determine a base elevation.

. Reference Point

.A..Iiy additional teo.'Ct to defme the sample, e.g., river mile location
on a ,tnDUtary; can also include maps or site plans, e.g., well
locations, which can be scanned intO the database.

. Sample_Description

Identifies Tk'v{S (or other) person entering data record.Input_Source

Identifies the type of feature from which the sample was colleCted.
e.g., lake, river, soil, groundwater, we!land. manhole.'sewer,
wastewater outfall, Stormwater outfall, combined-sewer overflow
(CSO), etc.

Feature

NYSDEC numerical code for basin or sub-basin.. Basin

~.
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Proposed Table:
Description:

CONVENT
Results of analyses for conventional parameters will be reported in
this table, as well as information on validation and qualifiers.

Descri:QtionPro2osed Field Name

Sample identifier designated by TAMS; link to STAllONS tableT AJ.'1S_Sample_m

Conventional and physical parameter code, including DO, BODs.
TKN, TOC, bacteria/coliform, pH, conductivity. water depth, secchi
depth. density. flow/discharge, fish length, fish weight, percent
lipid, etc. The DHWR Parameter Identification List (PID) will be
used as a pre-defmed list of parameters. The PID electronic fue
will be appended to accommodate additional parameters and will
be linked to the Parameter field.

. Parameter

Concentration or other value. Value

Units of measurement (mg/L, cfs, etc.:. Unit

Data qualifier, if applicable; this will be linked to a subtable which
defines the qualifier code

. Qualifier

Analytical method usedTechnique

Validation status, if applicable. Validation

. Validated_By Nam~ .of fum/agency performing validation, if applicable

Name of laboratory perfonning analysis. Laboratory

Non-blank entry denotes a laboratory duplicate or split sample. Split

Date of analysis, if not identical to date of collection (as defined in
Sample_Date field in STAllONS table above)

Analysis_Date

Proposed Table:
Description:

CONTAMIN
Results of arialyses for contaminaJ1ts/poliutants (non,-conventional
parameters) will be reported in this table, as well as infonnation on
validation and qualifiers.

Prooosed Field Name Description

. T AMS_Sample_ID Sample identifier designated by T Al\1S; link to ST A nONS table
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Non-conventional parameter code, iJc1cluding organic compounds
(PCBs), inorganics/metals (mercury), pesticides (DDT), etc. This
field will provide a linkage to the 1 04( e) database and hazardous
waste identification table. The DHWR Parameter Identification
List (pm) will be used- as a pre-defined list of parameters. The
pm electronic file will be appended to accommodate additional
parameters and will be linked to the Parameter field.

. Parameter

. Parameter_Category Pollutant category, e.g., organics, chlorinated organics, inorganics,
metals, etc.

Concentration or other value. Value

. Unit Units of measurement (mg/L, ~g/gm, etc.

Data qualifier; this will be linked to a sub-table which defmes the
qualifier code

. Qualifier

Analytical method used. Technique

. Validation Validation status

Name of firm/agency performing validation. Validated_By

Name of laboratory performing analysis. Laboratory

Non-blank entry denotes a laboratory duplicate or split sample. Split

Date of analysis, if not identical to date of collection (as defined in
Sample_Date field in STAnONS table above)

. Analysis_Date

2.3.2 Database Securitv and Intemtv- - -

Use of both the analytical (Task 3) database and the l04(e) (Task 5) database will be by
password only. Access to some of the primary (master) tables in both databases will be
restricted to certain users (via a secondary password) responsible for their creation. To
red~ce errors, most of the search criteria or repetitive input information will be derived
from "pop-up lists" taken from the master tables. The goal is to reduce typing of input
and the associated errors in spelling, case, and different key words having the same
meaning. A sample of a master table would be the defInitions of the hazardous and
industrial wastes (or contaminants) found on the project site. This technique of using a
pre-defined list of information for a certain field will be incorporated into the data-entry
and data-se3Tch (query) routines in both databases.
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2.4 T_k 4: Data Vali<btion aIxl UsealXlity

The guidance followed in perfonning data validation pertains equally ~ well to
reviewing data validations performed by od1erS. An outline of the data validation JrocesS
is presented here, followed by a desaiption of a data validation review SUlmnary; full
details are presented in the OLP Quality ~urnnre'Quality Control Plan.

Many sources of data will become available as the project develops. It is expected d1at
information will be forthcoming from state PRP remeA:iial investigations, CERClA 104(e)
responses, J'y1E1RO, and different environmental and health, federal, state and local
agencies. Validation according to EPA Functional Guidelines for mnine Superfimd
Contact Laboratory Progran (CLP) target pardlneters, in conjW1ction with NYSDEC ASP
related work, will consist of a review and evaluation of the following data elements
(beyond target compolmd identification and quantitation) typically fo1D1d in remedial
investigation Quality AsS\U'3nce Project Plan objectives:

blanks
holding t~
initial calibmtion
internal Stalldards
matrix spikes

CRDL standards
ICP serial dilutiom
lab control samples
continuing calitrCltion
field and lab dupli~

I CP interference checks
tentatively identified COrnpol~
system monitoring compoW1d recovery
~ il1S~t performance ~

Review of these iterm is reported by the subcontractor data validator as a text with
aax>I~ying tabl~; TAMS chemistry staff then develops a brief data l5eability
S\.UIJIDarY . Regard1~ of the de~ to whidt one can develop a complex or complicated
~ist and sondlOw arrive at a "~" or "po~" to validate (or invalidate) a
particular run of data, fmal evaluation of the validity and ~ility is still a prof~iona1
call by the experienced validator since sample data never really "stand alone", they're
always depeJ1dent on their matrix.

Review of sampling plans from remedial investigatiom mil assess whether work CaIT100
Oltt ~ in agrreirJQit mth the \JfTitta1 plar:(s). ~ 00 a C(Xnbinatioo ofRI review and
data validation, the UI1poI1artce of sample ~ mil be swnrnarized in a fonn similar to
that of Figure 2.4-1, mth a StJmmarY of wr;ertainty reported in a form similar to FigtU'e
2.4-2. Figure 2.4-1, ~ shown, is an example, and site-specific reporting mil include all
pertinent media, incl\xling sedin1ent, particulates, etc. While tenm sW1 ~ "biota"
gencrdlly refer to end point ~ors foc risk 3S-~~ herein they refer also to
sampling and analysis issues, and probletm which may affect data, sud1 ~ fat in fish
tissue and dlitin in invendrdte exoskel~. Similarly, this awlies to the l'epClting in
Figure 2.4-2. The variOl5 detailoo as~ of data validation and qualification are
presentoo in the OLP QNQC Plan \Jtf1ere validatioo and control are disc~ for all
aspects of quality work, not just laboratory data.
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Th~ may be some analytit'al testing n~ soch ~ those foc alkyl mercuries (methyl
ntercwy, ethyl mercury, etc.) for which there is no generally agreed upon and EPA-
approved method adopted tlnoogh regulation or comrntmity acceptance. MetJ1ods are
available depending on matrix and desired ~itivity; different n1ethods (both sampling
and analytit'al) require different fom18tS and review processes for validation beyond rolttine
EPA Functional Guidelines. For UlStance, alkyl rnerauies can be analyzed by gas-liquid
chromatography and gas vapor f1~ce, tWO different chemistries for which a
correlation would need to be developed for data COJnparability.

When J:I'Oject data are validated by TAMS Consultants, Inc. or any of its subcattrnctor
data validators under the Superfimd Standby Program, data validation for routine EP A or
NYSDEC CLP or CLP-type analyses will gerlernlly follow the EP A Region 2 checklists
(~ the QA/QC Plan), StWJrted by EPA Functional Guide~. For data previously
validated by others, a review of the data validation report will be Stmm1arized in a template
such as Figure 2.4-3, wid1 appropriate supporting text or comment indicating \\'bether
these itelm are present and to what degree of uncertainty the data are useable.

2.5 T_k 5: 104(e) ~ew

TAMS \\/ill provi<k: technical review of all information ~ved tl'U'Ough the request for
infonnation 1 04( e) letters sent by the NYSDEC/USEP A in accordance with the following
pr-ocmures :

The inf<m13tion received tluoogh the 104( e) letters will be organized into
individual PRP files, sorted dU'OnologicaIly and indexed to allow easy ar~s and
review. TAMS will also aeate a suitable ~~ capable of tracking
CCI1'esP<XWlce, arxl seardling 00 keyWOl~ s\d1 as principal cor1tal~;

2. TAMS will mooitm- compliance with the NYSDEC/USEPA demands for
infonnation. In the event of a recipients failure to comply with such dernm1ds,
TAMS will notify the I)epm1Jnent of ~ of non-cornpliance as soon as possible;

3. TAMS will p'qB'e a S\Dnmary reJXIt of the informatioo subni~ by all
potentially respoosible parti~; and,

4. TAMS will coIled: water ~l~ and soil ~les for full TCL analyses, or a
~ thereof, with data validation ~ directed by the Depaltntent to support the
PRP identification JX'OCesS.

2.5.1 Filin2 and T~in2 1 {M£ e )B~ ~~

Upon receipt of 104( e) resJXJI~ from the I)epal1I11C1t, TAMS will create a file for ead1
PRP. Before filing, each document in the respor~ will be starnped with a code and
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number consistmg of a unique PRP company identifi~ and a sequmtial doclD11ent number,
e.g., PRP-OOI. The PRP identifi~ mIl be comistent mth any similar DEC PRP identifi~
~ and may be alpl1abetic or nlmleric. An index of all doclunents in ead1 PRP respor~
mIl be kept mth the file to facilitate docwnent location .and retrieval. If a PRP submits
multiple resporlSes~ they mIl be filed chronologically, mth the earliest first, and the
sequential nwnbering of PRP dOCUI~ mIl be continUOl5 from the earliest sublDittal to
the latest. All respoIlSes mil be stored at TAMS Clifton Park office in cardboard filing
boxes to facilitate tJ'aI1Spor1, e.g., to and from NYSDEC headquarters at 50 Wolf~

2.5.2 Co~liance Monitorini and R~ini

TAM5 will aeate a database to track respoIlSes from the 1000e) letters. It will also serve
~ a link to the con'!pre1~ive analytical ~~ prepared lD1der Task 3. This ~~~
will function ~ a summary of the 1000e) 1'eSJXX~ and will allow for nwnerom reports
using the powerful RQBE (Relational Query By Example) feature available in FoxPro.
By linking the 104( e) and the analytical ~coes, a complete rtt.ord of all COInpanies,
agencies, and sampl~ associated with the study will be maintained while still allowing
both dat~~ to flD1ction independently. Controls, e.g., oc.t'.es5 to tabl~ by password only
and pop..up lists, ilxxxpordted into the analytical ~~ (~~bed in Section 2.3.2)
will also be used in the 104( e) database.

TAMS will ~ the ttacking database to monitor compliance with the NYSDECIUSEPA
demalm for infonnation and will gerlelate reports from the ~~ to notify DEC of
non-oompliarx:e. ~ compliarx:e ~ \\/ill show who'e a response WdS deficient aIKI
\\If1at infonnation is lacking and \\/ill be due to DEC \\/ithin 30 calendar days of TAMS'
~pt of 104( e) 1'esIXX~. The ~ could be stnx:tured to be ~ ~ an attaclunent
to NYSDiEC/USEP A delnarm for Dtitiooal infcm1ation from noo-cornpliant PRPs.

The pr~ed primary functi~ of the 104( e) tracking ~~ can be divided into three
parts, ~ defined below. The tabl~ presentoo below are preliminary in natme and will be
nX)djfied ~ ~ P'Ojed: P'Ogresse8.

(1) Col]X)rE Tr.-:~

The tables in this sectioo will keep track of all the p~ state and fabal agencies and
instiMiom involved in the study, inclOOing all relevant personnel and any affil~ or
subsidiaries. Exan~les of the JX~JSed tables are:
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Pr~ed Table:

~ption:

(n\tPANY
Names and ad~ of all PRPs, agencies, institutions, etc.
involved in the snIdy.

~l!ionfI~ed Field Name

.~

. CStJeet

. Qity

.<:state

. ClJp

.QiMJ~. a~ state

. aile lOt

Company Name.

. Co~_ill

State where company is incorpornted. \

Physical location - identification \\-11ere this company's records are
stored.
A unique identifier assigned to this company. This identifier will
so:ve ~ the linkage to all tables in the I 04( e) database and will also
re referenced by the analytical datab!!.-~.

Pr~>Sed Table:
Desaiption:

F AaI.IIY
Names and ad~ of all facilities associated with a PRP where
hamrdo~ substar~ were/are involved.

~~ed Field Name ~!:Jtion

. Co~_ill

. F~lity_m

.~. FstJeet

. Fcity

.Fs13te. FZip

.FIim~

.~

.~t

.O:ity. Olip

.~~

.~de

Unique company identifier - link to PRP.
Unique identifier for this facility.
FlK:ility ~.

N~ of official in cl1arge of OOlity .

18
~.i1Cr I~---aN APaIK:F AP



(2) ConesJX}IHrx:e ~~

The tables in this section will k~ track of all project COITespoI1dence. TAMS P"oposes two types
ofCOl respondence-trncking tables. The first two tables are respome checklists for the 104( e) fOrDl
and are limited to infonnation about the fOnn itse~ including the stanIS and adeqWk:Y of
responses to individual questiom. Additional COITespondence is not included in these tables. The
third table will k~ track of all other con~1<b1ce related to the PRP or other involved entities.

Proposed Table:
~ption:

Rl04E
This table tracks the status of the responses to the 104( e) fonns.

fJ~:cd Field Name ~cri!>tion

. wD1pIII)'_ID

. l\"bil D1UJ1

. Date sent

. Date rec. QrmI rec

.Date~

. Dae rec

.~. Raide

.~-~p

.~-~

. Wartet

. Notes

. Hleloc

Unique company identifier - link to PRP.
Mailing nwnber.
The date that the fonD ~ sent.
The date that fonD was received by the PRP.
Certified mail ~ipt number.
Imte respOI1Se is due.
~ resJXJl1Se ~ ~ved
R~xb1tS name.
RfSfX>I1dents title.
Wo:e all questi ~ arJSWeled (Y IN)?
W o:e respm~ adequate (Y IN)?
W~ a warning letter sent (YIN)?
Generd1 no~.
Location where the acbJa1 1 04( e) respo~ are stored.

Pruposed Table:
I:aaiption:

R104~JFS
This table trdcks the ~ of the respoIlSes to individual questions
<Xl d1e 104( e) foom.

~~w Field Narrr: I~~ on

. Co~_W. l\'biI Dum. Qa_nt8D

.Qa_resp

.~-~. No1es

Uni~ oornpany identifier - link to PRP.
Mailing nwnber, links to R1 04E table.
tO4( e) questioo number.
W ~ questi on aI~ (Y iN)?
w~ ~ ~uate (YiN)?~no~. ..
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Proposed Table:
Desaiption:

~~
This table tracks additional related correspondence.

~s~ Field Name ~p:tion

. Sent to. Sent ~. Sent from

.From~

.Date-sent

.Date~

.0mI~

.Subject. Fileloc

Co~ _m that the mailing ~ sent to.
Name of person that the mailing ~ sent to.
Con.-ny_m that sent the mailing.
Name of person that sent the mailing.
~ the mailing ~ sent.
Date the mailing ~ received
Certified mail receipt nwnber.
Subj~ of the mailing.
Location of the hard copy of this mailing.

(3) 104(e) Sumnmy - }~tfi ~ ~ki~

The tables in this ~on \\till S\JImnarize the data ~ved from the ~~ to the 104( e) fann.
The intent is to give a synopsis of the pollutants gel1eI'ated at each facility, the media by which
they enterOO the enviroltment, \Jf'tlere they entered, and the 3AX'Qxirnate dates and voluna <X'
quantities. It is not meant to ttack each individual event. The tables provide the potential for
numerous ~ which \\till be finalized ~ the projoct pugresses.

PI~ed Table:
l)esaiption:

HWIRAQ(
This table tracks the pol1utan~ genenlted at eacl1 facility.

PJ~~ Field NarIr; ~!1tim
. F~ility_ill
. ~ter

.~a

. L~on

. Dis P -.IXZt

. Vol~

.Uni~

.From~

.To~

Unique identifier for this facility; links to FAaI,ny table.
HazaI'do\JS or ind1JStrial ~ abbreviation - takm ftom a master
table to be ge!1CI'ated
The media in whim the poll\ttant ~ discharged s1d1 ~
trarlSported, st(X'age, surface water, gl'Olu1dwater, soil, d:C.; master
tables of allowable mOOia will be generated.
Locatioo of the nDiia.
W ~ dIe disposal process continuo~ intermittent or an event?
V ol~ of COI1taminant.
Units of above.
The ~ that sununarize the duration of the disposaVdisch3rge.
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Pr~oo Table:

~ption:

PDtMIf
This table tracks pennits by company and facility

fI~w Field Name ~!'tion

. F~ility_ffi

. Per_~

. Per Dum

. Agerry

. Exp - cbte

Unique identifier for this facility; links to F Arnnv table.
Permit i1arne takC1 from master table.
Pennit nwnber.
Issuing agency.
Expiration.

1 (l4( e) S1.lD~ R~

TAMS will prepare an individual swmnaIY report of the infonnation provided by ead1
PRP. The report will disc\1SS with reference to ~ific sources, the results of the resear'Ch
perfonned and rttOnunendations for future research. The report will contain a
rttOnunendation regarding eaclt respor1dent's inclusion as a PRP whid1 has, is or may
impact the Onondaga Lake System; pathways of contarninatioo (known and potential);
hazardous su~~ and halm'dous waste releases; and, maps of facility locations and
patl1W3ys. Each report will contain reports from the trdCking dauLh8se in support of a
rttOnunerKlation to include or not include .the sumite in the NPL site. The fonn and
content and delivery schedule for these swnrnary reports will be finalizm after TAMS and
the I:kpaItIDent have ~ved arKl reviewOO the first rotmd of PRP respor~.

S~lemental SamlJlini and AnaJ~is

It may be ~~ to ~lerralt the inf<m1ation provi<bi by PRPs with sampling and
analysis of soil arKi water from one or nD'e areas of the NPL site. TAMS will cor1duct
supplen~ sampling and analysis as direded by the ~tlncnt. Generic sample
coll~on p'OCed1~ are ~Jted in s=ion 2.7.1.1 of this FAP. Quality cootrol
pI'ocedlJreS are ~1ted in the OLP QAI~ Plan. ~c pr~~ for the safe
axJd1x.1 of the ~ are ~Jted in ~ OLP HASP. If site ard/or p~~specific
ciraJJtmm~ dictate, T ~ will develop ~1da to the F AP, OLP QAI~ Plan and
HASP as ~c:my for the SI_~5fu1 completion of ~ ~

2.6 Tmk 6: mP ~iaI ~~nt

TAMS will select, procure by SlJtxxx~ and manage a finn with professional expcztise
in ~ia1 analysis to pCIf(X1n this Task.

The subcontractor will review PRP fmancial infonnation and conduct a financial
~t that will ~be the PRPs ~ and income. Financial assessment
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information might include: inf(X"m3tion on bar1kn1ptcy; published financial data from DlD1
& Br~'ed: ~~; infcmlation from the Secmities arKi Exchange Commission; the
Seaetary of State; and the Unifonn Conunercial Code filings. For private or small
companies, the assessment will ~ist of an estimated range of~. The sulxx>ntractor
will not detennine ability to pay.

In addition to or in conjunctioo with the financial analysis/review, the subcontractor will
conduct a review of the b~iness identity(s), including pm'ent/subsidiary relationships, of
all persons (corporate or otherv.-ise) identified as a potentially responsible party.

The detailed ~ and deliverables for this Task \\ill be developed \\idt the subconsultant.
yd to be selected and procured for this work, and submitted to NYSDEC for comment and
approval.

2.7 Tmk 7: Q)mpre~mive RenEdiallnvestigation ReJDIt

The con'!prehensive remedial investigation (CRI) entails three su~. The first of the
subtasks consists of TAMS conducting RIs on subsites for which no RI reports have been
prepared by others. The second of these subtasks involv~ review of remedial
inv~gation reports for individual subsi~ p'eJDm by others (e.g., PRPs). The third
subtask consists of integrdting the RI reports pI'ep3lm by both TAMS and others into a
single RI Report.

Projects will be conducted and reviewro in accordance with the United States
Envirollmental Protection Agency (EPA) Guidanre for Conductini RenmiaJ Inv~i~ons
and Feasibili~ Studi~ Under CERCLA (US EPA, Cktober 1988), and the NYSDEC
Guidel~ for Ren8liaJ I~iKDtion.f:./ F~ibil~ SnJdies, TeclmicaI and Administrative
Guidance MenlOOllldwn HWR-89-4025 (MaIm 31, 1989).

The fust part of a formal remedial investigation after a preliminary site ~t or site
iI~pection is the ~ing JXtx:esS v..t1ere existing data are evaluated, likely resJXX~
scenarios and remedial action objectives are identified, and project plans are pI'ep81'ed.
From what is knm-m aboln a site at the tinx; a aI'lCeptual m<xk:l of die site is developed.
An outline example of an RI/FS Work Plan fonnat is given below.

2.
3.

Intnxiuction and P\JrJX)Se
Site BCK:kgl'Olmd, Setting and ~j~~
Initial Evaluation. Types and vol~ of ~ present
. Potential pathways of contaminant rnigration/prelimi~' public health

and environmental U11p3ctS. Preliminary identification of opes'able W1its. Preliminary identification of respoI1Se objectives and remOOial action
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4.
S.
6.
7.
8.
9.

altcrnati~
Proj~ Scope (Work Plan Rationale and Data Qua1ity'a,j~ves)
RI/FS Tasks
Pro j ~ SchOOul e
Staffing Plan
Subcontracting and M/WBE Plan
Budget (Costs and Key Asswnptiom)

Three primary docwnents will serve to conduct a remedial investigation: the Held
Activities Aan (F AP) provides instruction and intended uses for proj~ related activities;
the Qmlity AssInIK:e Project Aan (QAPP, ~ an addendwn to the OLP QNQC Plan)
describes the policy, organiZBtion, fw1ctional activities, and quality assurance and control
Jrotocols for achieving intended I~; and a IhIdi aI.I Safety ftmI (HASP) to define
the training, supervision, and protective equipment required under OSHA's 29 CFR
1910.120.

2.7.1 Field Activiti~ Plan

A field activiti~ plan (F AP) will have the following items:

Site Background

Sampling Objectives
Sample Location and Freq\ D1CY

Sample Designation
Sampling Equipment and ProcedLDl1'es
Sample Handling and Analysis

Site d1aracterization will include an inVestigation of site physical characteristi~ sudt ~
surface featm'es, goology, soils and ~ 71)I')e, SlDface water hymoology, hymoogeology,
meteorology, populations and land use, arKi o;:ological evaluations. The ~ and extmt
of contamination will be detennined for all pertinent media and patl1\WYs. e.g., soil, water,
air, sedinctt, biota, etc.

Subsite specific F APs will include, and be reviewed for, standard OperCiting pr'ocedlD'e foc
field ~igations. Drilling, sampling, and other field activiti~ will be perronncd in
3C(X)I'daItce wid1 ger'leral state of the art tedmi~ ~ p'e5el1ted, whele ~~~&ate, in the
following doo.m1ents:

SaIDI1lin~ Guideli~ and Pmtoools, NYSDEC, Division ofWatC", Mardll991.

~;;r:8~J~~ Field" ~i~c; Meth~ US EP A, Decentber 1987
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RCRA Ground- Water Monitorin& Tochnical Enf~t CJUidance ~en~
US EP~ September 1986 (OSWER-9950.1)

~~~=~~~~~:) User's Guide (Second Editioo), US EPA,

. . .~~mion of Soil ~Iini Pmtorol: T~Ques and StrnteiiesJ\..1ay 1983 (EPA-600/4-83-O20) ; US EPA.

Generalized Field Activiti~

In all cases where soli~ (e.g. soil, sediment, waste) or other heterogeneous materials, are
coll~ such material will be mixed prior to containerizjng to improve the degree of
hOO'K>geneity. This is typically peri"ormed by the JX"OCe5S of "cone and quarter", or simply
mixing from the bottom of the pile (of collected material) to the top in a continuous
manner.

The exception will be for material coll~~ for analysis of purgeable organics, or other
similar volatile analytes, in which case various aliquo~ from the original in-situ placement
will be containerized ~ately upon sampling without mixing.

Each site/project-specific Quality ~urance Project Plan (QAPP) will contain ddails of
sampling, including sampling rontainer type, sample size, rompatible materials and holding
times.

SmfKe soil samples will be collected with a harKi trowel at; a depth up to 6 inches below
the gTOlmd surface over an area of a circle approximately 6 to 12 ind1es in diameter.
Samples will be ~en'ed (frcm the°gnuxi) into a small cooe-sl1aped pile on a clean
surface (metal foil, wax paper, Teflon, etc.) and, with mixing or by collecting random
ali~ from all am\N this small pile, will be ~ened to an 8-ounce jar, slightly
talnped down, fi II ed to the tq> of the j ar to minimize ~ ~ and sealed with T eft on
or alurninwn lined pl~c {X' naaI caps depcding on the analysis sought

Secti~nt sampl~ will be collected using a Pooar-type dredge, a sediment COIa", or a small
bucket with hol~ (i.e., acting ~ a sieve) in the bottom to saape the sediment to a depth
of ~ximately 6 inches arxi allow water to drain befCl'C rerooving the sed~ with a
SpatUla, spoon or hand trowel. Sediment will be transfelTed to glass jars, allowe.d to settle
fcr a few minutes, and water will be <h'ained befCl'C ~ing. ~ may be plastic or
metal, with Teflon or aluminum linings depeltding on the ana1y~ sought

Qotnlwater saqii~ will begin by: wllocking the well cover; nxmitoring arnbim! air,
upwind air and air dilmly at the top of the well; taking a water level meas\D'ement;
sOtmding the bottom of the well and agitating/loosernng accurnlilated silt/Sed~t; and
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then purging the well a minimum of three volwnes of standing watc:. Purging will utilize
suction-lift pumping, bailers, S\1bmersible pwnp, and/or inertial pumping to remove water
from the wells, as apJr lJPIiate to the specific site and analyses sought After each volume
of watc: removed, field par'lInet~ will be analyzed to confim1 that ~ water is entering
the well (i.e., ~libration to steady readings), or as an indicator that conditi~ cannot
reach a steady state. In the event that recharge is slow, the well will be purged II dry".

After the water level has returned to its pre-purge level, samples will be collected from
the middle of the saeerted portion of the well for overburden wells, or at the bottom of
rock wells.

AIl bailers will be pre-~ by brush scrubbing using a warm, soapy solution (tap
water), followed by successive rinses of clean tap water, and a final rinse of
distilled/deionizal water. - Bailers for sample collection, if dOOicated, will be Teflon, and
if disposable, will be HDPE. Bailers will be bottom-filling and check-valved, and will be
lowered into the well ~th dOOicated polyethylOle line. The rust bailerful of water will
be ~ to rinse the bailer and then will be discarded.

The next, and subseq\aIt bailmful of water will be ~ for laborntory and field analysis.
Three, 4O-ml vials will be used to collect VOA (volatile organics analysis) sampl~ by
gentle pouring dired:1y from the top of the OOilo- into the vial until overflowing, ~g
a convex meniscus. Cap the vial, turn the vial over and tap the capped top of the vial
firmly in the palm of the hand to release air pockets that may be present on the inside
slBfaces of the vial. Upright the vial, and if any bubbl~ or aggregate of bubbl~ rise to
the top to aeate an air "pocket" (i.e~ heaJspace) or bubbl~ larger than a group of a few
type\\rittm periods, then dwnp the water and resample ming the ~ vials.
Subsequently sampled Water will be collected for the remaining TCI../f AL paratneters, and
finally for field JB'aInetc: testing.

VOA vials mil be CLP gnIde ~ supplied by a VCIW, and WI well mil be sampled in
triplicate. Ead1 VOA vial will be labeled, and wrapped in paper toweling or p~c bubble
~~'lg, mxl the ~ vials will be pl~ in a labelled, (blicated "Ziploc" ~ of bag
to be placexi in the shipping COI~/cooler. Similarly, remaining TCI./fAL analytes will
require Cl.P grade glass cr pl~c cootaiIlC'S.

Air StD'VeiJl.x:e will be JXriomm with a JXXtable HNU pllOto-i<X1imtioo dct~, or
equivalent, during invasive ~viti~ such as ~lling, monitcring well imtallation,
development and sampling ~ a axxJuit is provided fCK VBIXK'S to travel from the water
table or other subslU"face zones to above the ground~. ~tional equipment std1
as dust mooitors, explosilI¥:telS, adsorbent ~ will be used ~1ding ~ific site
reqUirenlO1ts.

T~t pt soil samples will be collected by taking several grab samples from the floor and
walls of each pit (i.e., the first tWo ind1es below eCK:h walVfloor surface), rniJ...ing thcm
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slightly in a small pile as desaimi above, and then containerinng apPf\1P1iately.
Composite VOA samples prepaI'oo from combining grab samples from within the pit will
not be mixed, but will be collected by placing a little bit of material from the walls and
floor into sample containers directly.

Bo~ soil will be sampled by opening the split barrel, slicing the core (if intact)
vertically down the middle with a sharp knife or similar blade, and scooping sufficient
sample from the long axis of the split core with a spoon or spatUla. If the core is not
in~ then upon opening the barrel the contents can be scooped dilmly with the spoon
or spatula. If the core is not homogeneous, representative portions of each type of material
within the spoon will be collected.

S1Dmf~ chanM.1erization incl~ a review of existing infom13tioo, ~ aerial
photography, and preliminary frdcture tt'ace analysis (if appropriate) to identify bedrock
features and assess pre-ln"ban devel~t hy<h'ology. 001er, more ~ field activiti~
include:

.

.

.

.

.

.

HNU split-spoon contents saeening and air monitoring;
Soil sampling and logging;
Soil VaJX}r sampling and field analysis;
Ovc-sight of installatioo of wells;
Oversight of well development conductOO by the drillers;
Field analysis of grotIrtdwater pH, turbidity, specific conductance, and
teu-~~ during well devel~ and plD"ging, and
Coll~ion of water level data..

TAMS willlXq:8'e grotJl1d\1f'ater contour maps and ~g/well imtallation logs. They will
characterize overall soil and tm'OCk conditions, delineate stratigraphic units, and quantify
hydraulic gnIdi~ and grtXJl1dwater flow.

Drilling aIKIlmnitDrwell imtaIJ.Mion services will be pecf~ by Staltdby suixx>l1trdctor
drill~ retained by TAMS. ~ls will be found in the ~~uate section of the site
~ific F AP .

laOOm8Dry ...yticai servica \\/ill be pcIi<m1ed by TAMS laboratory Stal1dby
subcontractors. ~ls of the laboratory work are the f~ of the QAPP and are found
in the various appI'OJXiate sections of that docw~

Data vali~on senices \'fill be perrrotul by staI1dby S\Jbccl1tt'actm retained by T Ar...1S.
~ls of data validation are a predominant item in the QAPP and are fOlmd in the
appropriate section of that docunaIt.

Field smveyi~ will be perrcm1ed by a TAMS standby sulxxmtrdctor New j-m"k Stae
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licensed surveyor; details \\till be fo\D1d in site-specific Field Activity PI~.

Geol:iJysicai smvey services will be perfonned by TAMS standby subcontractors ~Is
of geophysical sUlVeying will be folUld in site-specific Field Activity Plans.

~i~ Assurance Project Plan

Iktails of subsite-specific QAPPs should parallel the format of the OLP QA/~ Plan;
only the ~ic elements are sho\\11 below.

Project Description
Proj~ Organimion and Responsibilities
QA Objectiv~ for Measurement
Samp ling Procedures
Sample Cmtody
Calibration Procedures
Analytical Procedures
Ddta ~ion, Validation, and Reporting
Intcma1 Quality Control
Perfonnance and System Audi~
Prevmtative J\lfaint01ance
Data Ass~sment Procedures
~ity Assurattce Reports.

L
Health and Safety Plan

The following elerJalts will be included at a minimwn in any EP A CI" NYSDEC sp<x1SCK'tXi
remedial inv~gation Health and Safety Plan:

The ~ of site H&S Officer and key personnel, and a1t~, responsible
for site safety and health.
A health and safety risk analysis for existing site conditioos, and for each site
tB and operation.
Fmployee training assigmnent5.
~ption of persor1al JX'otective equipment to be used for each of site wks
arxi operatioos.
~cal surveillance requireJ~ts.
Site control nasuI'es.
~1tarninati on proc.edlD'es
Standard operating JX~ures for die site.
A contingency plan that meets the requirements of 29 CFR 1910.120(IXl) and
(IX2).
Entry pr'oced\n'e5 for confined spaces, if applicable and ~~iate.
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2.7.4 Review of PRP Remedial Inv~i_ion R~c;

F APs and QAPPs created by others will be revie\\fed to ~ completeness of RI
components being in compliance with CERCLA and N~P. In most cases this task will
entail swnmarizing and distilling several hundred pages of technical infonnation to a mef
Slirnmary . To this end, templates are being developed ~ch U1axpor'ate the eletrc1ts of
a remedial investigation (draft Figure 2.7-1) and will accompany a text summary. It is not
the intention of the review to present detailed site data. since the OLP coDJpreltensive
analytical database will make such infOn11ation available. The purpose of these summary
reviews is to identify that all relevant ~ of RI reports are present and complete, and
that sufficient infom1ation is available for the NYSDEC and the public to w1derstand the
site and its characteristics and problems.

In Support of the Departlnel1t'S review of PRP-submitted docwnents, the NYSDEC
modeling specialist described in Task IB will perfOnI1 its required work under Task 7.
lJpstate Freshwater Institute (UFI) has been selected for this Pln-pose. The activities to be
completed by UFI include reviewing various docwnents and attending related meetings as
deemed appi~vpua1e by the DepaI'tn1ent. For example, the docwnents to be reviewed by
UFI during the first year of the Q1ondaga Lake Project may include but are not limited
to the following:

A Model of Calcitnn Carbonate ~i~itation in Ck1~daia Lake. HydroQ\Jal, Inc.;
Fnvironrnental~ men! of LDwer R~h~ on Nine MIle ~~
and ~ Brook.. Oswe~ Watershed New York.
Fnvirolunental Specialists; . . P11 Envirol1mental Servi~;
Substance Distribution Inv~iiation Data R~ virorUTlCl1tal Services;
M=:k1~ MxtelinK and SMine1t~ ~B QXI1. P11 Fn

~~ite ModelinK ~ P11 Envirolunental Services.

2.7.5 FI~ion of the Coffi!WElLIEf"~ive R~ial Investiption

After completion of the first two S1Jbtasks, p'qmation of RI repor1S for other subsites by
TAMS, and review of RI rqX)rtS by others, TAMS will integrate the various final RI
repor1S into a single RI report. The CCiI-liprd-lO1Sive RI will also integnite the ~ts of
investigations or stlXIies within the Q1OI1daga Lake site v..f1ich were COI~ed previously
or COI1ducted by others outside of d1e subsite RI/FS process.

2.8 Tmk 8: F~il:ility Stlxly aI.I ProiX)Sed Re~a1 Action "an

The feasibilitY studv task entails three subtasks. The first of these ~ks invoJv~
review off~ibility. study reports for individual subsites pI'epaI'ed by others (e.g., PRPS).
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The so;xx1d of the subtasks oonsists of T ~ conducting feasibility studies on subsites for
which no FS rqx>11S have beat prepm'ed by others. The third subtask cons~ of assisting
the Depal1nJent in JXoeparing the Pr~)Sed ~aI Action Plan. T~' ~ooch to each
of these thrtt subtasks is discussed in greater detail below.

Review of FS R~~ m ~ ~2.8.1

It is TAMS' mderstanding that there are currently tln'ee subsites included within the
pIuposed Onondaga Lake NPL for which FS reports have been scheduled (i.e., Allied
WIllis Ave; Allied Tar Beds; and ~JrY COI1tanlinated Sediments [Allied]), although this
number may inaease as a result of current litigation (e.g., LCP/Bridge St. Plant) or letters
CUlTently being to PRPs W1der ~on 104( e) of CERClA The pI'ep3ration of FS reports
for NPL sites is governed by federdl law and regulation, and typically utilizes Guidance
for Conductin2 Remediallnvesti=ion.c; and F~ibili~ Smdi~ Under CERCLA Interim
Final (EP N540/G-89-004, Cktober 1988) as the basis for the fomJat and contenL For the
pmpose of the Q1ondaga Lake CFS, it is asswned that TAMS will be responsible for
assisting NYSDEC in monitoring and reviewing the PRP dnift FS reports for compliance
with the apprupliate fannat and content requirelnents. TAMS will PI-epare checklists
S\Jlnmarizjng the requu-ements and the fulfillment of the requiremmts in the PRP FS
reports ~ a tool to facilitate review and evaluation of the PRP FS reports. The ~~
as differentiated from the alternative evaluation ~eets discussed later, will be
developed by TAMS and are for the JXJrPOSe of detem1ining if the FS report meets the
applicable requirelnents (e.g., the CERCl.A RI/FS guidance dOC\Jment, or other guidance
which may be specified in the PRPs OOministrmive order on consent). The checklists will
provide a qWck refO'Clce for ~leteness, ~ing such iteJm ~ wltether a JXUJx-r
range of altemativ~ was developed (e.g., including no action, contaimnent, treatment, and
innovative tecl1nologies). In orfh to evaluate subsites and altemativ~ on a consistent
~is, TAMS will JX'ePare the NYSDEC alternative evaluation ~1eets (~ disa&ion
below, ~on 2.8.2) for subsite FS reports prepared according to CFR.Cl.A guidance, and
fcr whiclt the NYSDEC ~1eetS were not pI~'ed ~ part of the FS~. (The
CFR.Cl.A guidance docwnent ~ not require the pIepaI-dtion of c~ists or ~=s
Stdl as ~ developed by NYSDEC).

USEP A glridance (EP AMelDOrd11dum on CERCIA Compliance wid1 00w:r Elwinxma1tal
Statutes, 50 FR 47946; Natiooal EnvifOl1II1ental Policy Act regulations, 40 CFR 6.301)
requires, 8I1D1g otI'lelS, ~liance wid1 the Natiooal HistClic ~ation Act (16 USC
470). This is interpr'eted ~ requiring that a Cul~ R~ources Smvey be perfOlmed ~
part of the Rl/FS proc.ess. If the ~ I a1l~ R~.Irces Smvey periOlmed ~ part of
the RI indicated the need for a Phase II survey, TAMS' review of the PRP draft FS report
will verify that the appIuprlate level of Cultural Res~ Smvey has been perfonned, and
that the FS report ad~ely addresses any concerns resulting from the cul~ resources
survey .
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P.I~Btion ofFS R~.. ~ TAM~ frr'Nm-PRP Subsites

B«at~ the Q1OI1daga Lake site is pr~ed for inclusion on the federal NPL, TAMS will
prepare FS reports for these sit~ using the EP A CERCLA (1988) RIfFS guidance
dOClm)erlt. The NYSDEC Technical and Administrative Guidance Mernorar1d\Un (TAGM
HWR-90-4030, Selection ofRernediai Actions at Inactive Hazardous Waste Si~) will be
used as supplelnentary guidance. Although the TAGM is similar to the FS pocess
described in the CERClA guidance dOClmlent, there are some unponant differences. ~
unpor1ant difference betwmt the CERClA guidance and the NYSDEC T AGM is the
significance of cost dlDing the preliminary screening of aItemativ~. The CERClA
guidance does utilize cost as one of three evaluation criteria; howevo:, the NYSDEC
T AGM requ~ that only the aiteria of effectiv~ and irnplelnentability be ~idered
Unless dilmed od1erwise by NYSDEC, TAMS will utilized the USEP A guidance
document (USEP A. 1988) as the basis for content and format for its FS reports. The
second key difference betwmt the CERClA guidance and the NYSDEC T AGM is the
implementation of both the preliminary saeetting and detailed evaluation of aIterna1iv~.
The CERClA guidance docwnent does not specify any particular method for evaluating
or COInparing alternatives. Howevo:, the NYSDEC T AGM provi~ scoresheets for
alternative evaluation dlDing both the preliminary saeening and the detailed evaluation of
altemativ~. Use of ~ sca'eslteets is not ~istent with CERClA, and these
~h=s will be completed by TAMS.

The T AGM provi~ a tlmtold scoring below whidt an alternative may be rejmcd by
the project manager. The ~ of sucl1 a scoring system is not preclUded by CERCIA
However, TAMS will condLK:t a qualitative review along with completing the ~1eetS
prior to ~nmending to NYSDEC that a low-scoring alternative be removoo from fmtho:
~deration.

fI~~ RerrmiaJ Action Plan

After completion of the first two subtasks (review of FS ~ by others; described in
2.8.1, and pI'epaI'ation of FS reports for other s\Di~ by T~, ~bed in 2.8.2),
T ~ \\'ill assist the DepaltJ~ as ~~ed, in pI'qJaI'atioo of the PRAP. The p.-pose
of the PRAP is to highlight key ~ of the Rl/FS process, puvide an analysis of
remedial altemati~ urKb' ~i<b'atioo, i~ify the prerenOO altm1ative and provi~ the
public \\'ith infcmmtion on how they can participate in the relnedy selection process.
Upon ~pt of public CVmir"~uS, T ~ will a5Sist in pI:efYdI--ation of the ~rOO
Respor1Sjv~ SUlJUnary in SlWJIt of ROD developmo1t.

T~k 9: Record of ~~ion

Upon completion of the CRI/FS and the NYSDECIUSEPA sel~ion ofpuposed rl :1edial
action(s), TAMS will a5Sist in p'epanltion of the con1Pf'cl1ensive Record of ~i:, .)1"1, as
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requ~ed by the Departlnent. Also, TAMS is available to assist in the preparation of

subsite RODs, as necessary.

Each ROD prod\1ced for a hazardom waste site contains information about the site that
identifies the problem and desaibes the remedial solution. In addition, the decision-
making process that yielded the remedial action is documented to demonstrate that the

appropriate solution was selected. The ROD contains:

site location, ~cripion aIKi history: provides valuable insight into the previous
use of the site and identifies vulnerable areas in the SlnTOunding environment, such
~ residential areas and protected wetl~, groundwater, etc.
J:m~em i~ntification: ~bes the nanB'e and extent of contamination and the
pathways through which contaminants move in the environment.
statlfi of enforee~nt dom: provides the enforcement history and CtnTent ~

for the site.
goals for renmal don: describes the overall goal or renlediation. protection of
human health and the environment, and remedial goals specific to each site - for
example, preventing contaminated groundwater mi grdti on.
disc~ion of re~aI altenmtiv~: presents each potential remedial action,
including a "no action" alternative, to show that teclmical, legal, environmental and

public concerns are met.
~ selected renmal don: describes the planned remedy.
ResJDmive~ SmmDIJY: dOC\1Inents public comments about the selected £elnedy .
Modifications to the remedial action basai on public cormnent are identified in the

S\nmnary.
AdlJjnistmtive ~rd: refC'ences ~ and other, docwnents developed dw-ing
investigation and remedial sel~on.

2.10 Tmk 10: Gtizen Particilration Program

TAMS will assist the DeparUDOtt in proeparing its Citizen Participation Plan (CPP),
describing the DepaIUnent'S program for disseminating infortnation and soliciting input and
feedback on the Qtoodaga Lake Proj~ The program will include conducting public
infonnational meetings, establishing infOm1ation repositories, preparing responsiveness
swmnaries, etc.

TAMS will assist the Depal1Jnent in prq>aring for and conducting public meetings, ~
requested. TAMS' Project lvfanager will attend all public meetings, but it is lmdeIStood
that T.A.MS will not act ~ the Depar1JneI1t's representative at such meetings. TAMS will
assist the Depal1Jnent in developing a conlPfebensive mailing list for the NPL site and in
the prepardtion of pre-meeting fact sheet/mailers, as re:quested

31
rm.,~ 1994

a:aPIf APQ.a' AP



T~k 11: RenEdiai Design'ComtnK1ion Senices

Upon acceptance of the final ROD, the Depaltlnent may request that TAMS p'qe'e
remedial designs for certain subsites and/or provide oversight services during remedial
consttuction by PRP or I)epaItlnent contractors. Also, the DepattlDC1t may direct TAMS
to design and irnplerno1t inte1iJn remedial ~ at one or more .subsites at any time
during the Onondaga Lake Projex::t.

Remedial ~i 2D

TAMS VtIi II prepare reO1e(Ji at des i go and! or revi ew RD pI'epalm by od'lerS, as ~uestoo by
the DepartInent. RD may include:

constructioo moawings;
t~hnica1 s~ifications;
volwne estimates;
cost estimates; arxl,
bid docwnents.

TAMS has developed many CADD-basOO startdard ~ign details and stmtdarm to
significantly improve ~ign efficimcy.

Specific unit openltions to be utaxporated into the ~al ~ign may incl1KJe:

excavations, earthfills and site gnlding;
prod11ct and groundwater ~vely;
C(X1taJninant and hy<h'Ologic catnol;
materials JX~ing, iIx:hxiing mUl~e removal, n:x:k rcno~
soiVSediment rerno~ sludge ~fer, and solidification;
ha2mdom ~e trar~ U'eatITJO11 and disposal;
soil and groundwater tItatJl~d systelm, including tI~ biological and
physical chemical pI~; and,
pcrsormel and equipmort deax1tamination facilities.

2.11.2 Construction SeIvi~

TAMS will provi~ cor1StnL1ion servi~ during renDlial calSttuctioo by PRP cr
NYSDEC cor1ttactOIS, ~ requested by the Depar'b11C1t.

Typical COI~on servi~ dlaing a NYSDEC-lead remediation may include:

revjew of contrdctor submittals;
daily observation of contrdctor activities;
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.

.

.

.

review of change orders;
review of COntt'actor payment req~;
pI'epanltion of Record Drawings;
preparation of OpeI~ion and Training manuals;
plant startup and ttaining of O&M staff.

Dlning PRP remedial consttuction, TAMS will provide full-or part-time observers as
necessary to monitor for compliance with the requirements of the ROD. consent order,
CQAlQC plan and approved plans and specifications. The observer will notify the
Departtnent in the event that the PRP fails to perfonn the work as required. The observer
will document all observations. The observer shall also take split samples as requested by
the Department and make ~~ry a11'angements to test those samples in a NYSOOH
certified laboratory.

The observer will n1aint:ain complete and detailed recorm associated with all construction
and related activities during the project durdtion. These reco~ and repons may include
but are not limited to the following:

.

.
daily work completed and in'lpOrtant conversations;
recorm docwnenting PRPs deviation from work as specified in the approved
ROD, consent order, CQA/~ plaru>, and plans and specs;
~ circwns~ (weatl1er conditions, labor disputes, environmental
problems, health and safety ~ encolD1tered, etc.);
go1eJ:aJ fiI~ including COI'r'esJXXtdmce and other docwnentation related to the
proj~
ax)StIUction photos; arKi
telepl1one convelsations.

The observer will assist the Depal1n'lent ~ requested in: (1) observation upon substantial
completion of the work; and, (2) final observation upon proje(:t completion.

2.11.3 Interim RemeLiiaJ ~~

Over the course of the CRF /FS, the ~1n1Crtt may direct TAMS to lD1deItake interim
remedial ~ at s1b~ detcnnined to be an immediate ~ to human
health. Using the RD'CS servi~ desai~ in 2.11.1 and 2.11.2 above, TAMS will effed
any needed IRM ~ qmckly ~ JX)SSible. TAMS may sutx:orJii"act remeA:lial comtroction
diredly, ifCOl1Stnx:tion ~ do not exc=l the DepallInent's lirni~ for sum proaJl'eD1ent

3.0 ~KTsam:>UI.E

The project schedule is pr~ed in Table 3-1 and Figure 3-
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4.0 STAFFING PlAN

This Staffing Plan describes TAMS' management structtn"e for the Onondaga Lake Project.
TAMS will assign a Project IvIanager, Quality Assurance Officer, Health & Safety Officer
and Task IvIanagers to provide for the successful completion of the work. The Staffmg
Plan desaibes the roles of and relationships between these key individuals and the
NYSDEC project team, other TAMS' staff and any subcontractors required for the work.

TAMS ~gnizes that the DepallInent's project team must have flexible access to key
members of TAMS' staff. There mUSt, hoWe\'er. be one primary channel of
cornmWlication between DEC and TAMS, and that m~ be through their respective Project
Managers. The Departrnenrs Proj~ I'v1anager will be responsible for the overall direction
and management of the work, and will delegate ~ibility to team members, including
TAMS Consultan~ Inc., through v..ntten and verbal communication with TAMS' Project
I'vfanager. The TAMS' PM will be responsible for the successful completion of all work
done b,' TAMS' staff and subcontractors. TAMS' PM shall be readilv available bv
telephone and shall be available for meetings on 24-holD'S notice, especially dtn-ing Proj~
development and startup.

The assignments and go1eral responsibilities of key project persormel are listed below:

Proj~ Jvfanager J~ P. Bd1aI1, P.E., TAMS Albany, will have responsibility for
overall project management, coordination with NYSDEC and for
~~ project completion. The Project Jvfanager will manage
arxi coordinate the eff~ of all Tm J'vfaImgers and subcontractors
(cxcqx ~ noted below) and will be the primary point of contact in
TAMS for the DEC Project Manager.

Q A om cer Sander Bonvell, TAMS Altmly, \\ill serve as Quality Assmance
Offi=- and Senior OJelnist, and \\ill be responsible for laboratory
aIKf data validation StJtxx>ruractor pI'OCUrerItent, assignntent, and
managelIa1t The QA om=- \\ill be the principal author of the
IX'Oject QAI~ Plan.

H&SOffi~ William Beckett, TAMS Bloomfield, is Health and Safety Offica-
arxJ will be l'eSJX)nSible for pr'epal'ation of the project Health and
Safety Plan, and trdCking of ~ irnplernentation.

The project ocganization chart for the Or1Ondaga Lake Project is provided ~ Figure 4-1,
and shows Task l'v1anager ~igrmlents. Res~ of key persormel have previomly bea1
submitted to J\rfr. ~d Smith, Contt'3ct ~elopment Section, NYSDEC.
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I .' TABLE 3 - 1
I Onondaga Lake Project
! PROJECT SCHEDULE

D tart
/15/94

rk Plan Develo ment 7/15/94
. . 7/15/94

1.1.2 2d 7/15/94 7/18/94
1.1.3 13d 7/19/941 5/5/97

1. 1dl 7/19/94 7/19/94
1. 7d 7/20/94 7/28/94
1. 6d 7/29/94 8/5/94
1. I 5d 8/8/94 8/12/94
1. 1Od 8/15/94 6/94
1. 1Od 8/29/94 9/12/94
1. 22d 9/13/94 10/13/94
1. Cd 10/13/94 10/13/94
1. 2 I Od 7/1/95 /1/95
1. I 2Od 7/5/95 8/1/95
1. 3Od 8/2/95 9/13/95
1. 13d I 9/14/95 10/2/95
1. . . v Od 10/3/95
1. - Od 10/31/9
I. Cd 7/15/96
I. Od 12/31/96

I 1. 9Od 12/31/96
1.1.4 99d 8/8/94

1.1.4.1 Site Visit 2d 9/13/94
: 1.1.4.~ ~~Dare Draft FAP. CAPPo HASP 23d 8/8/94 9/8/94
.. 1.1.4.3 DEC Review 17d 9/9/94 10/3/94
\ 1.1.4.4 D crrAMS Work Ian Meeti 1 /94 1on/94

t - 1.1.4.5 Submtt£lna~ 12fl/94 12fl/94
1 1.1.4.6 DEC Review 12/8/94 12/29/941.1.4.7 DEC Approves ~ PIaD_- -

I 1.1.5 TASK 1 B - Procure NYSDEC Advisor/Subcontr'a
- ~~~ ' ,

1.2 ~ ~~J - -- ~~~ensive Risk As sessment
1 1.2.1 TASK 2.1 - Human HealthRA
: _l.~~_~AS!S 2.2 - EcoiOQical RA :

; ~.~ I~!S ~ -~ ~t!!nsive DatabaseI 1.4TASK4-Da~Validation --

I 1.5 TASK 5 -104~) R~yjew
i 1.6 TASK 6 - PRP Financial Assess~nt

K7 - C . . Iinves ~ '

K8-Feasibi RAP
K 9 - Record I '- men Pa .. tion

emedial DeS! nlConstruction ServICeS
-

3

'-

~

l~
10

B
19

L__~t-t

I 2i)&~1 12/30i94 I 1m8/9sl
. 206~ i 12i30'i94 I 12728i9s i

~::I:@::

40
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5.0 StJBaNIRACI1NG AND Ml\\BE PlAN

There are four areas of service on the Onondaga Lake Project amenable to subcontt'3cting.
~are:

Modeling Lake S~
l..aba'a1ory Analytical Wmk
Data Validation
Financial Assessment of PRPs

Servj~ for drilling, modeling analysis and data \'alidation will be procured from standby
subcontrdcts inaintained for this purpose by TAMS.

Data Validation services will be provided by CternWorid Enviromnental.lnc., (WBE) one
of TAMS' standby subcontractors for this service.

Laboratory Anal}1icaJ services mIl be provided by H2M Labs, Inc., a TAMS standby
subcontractor.

Modeling services will be provided by lJpstate Freshwater 1nstinJte, a TAMS standby
subcontrdctor .

Financial assessment servi~ will be JXOvided by a S\1ixxI1tI3ctor yet to be selected

TAMS utilizes f\..mE fmm for goods and sezvices \\thich are not directly billable to the
standby COOtrdct \\thidl also ref1~ oor oornmitnK:nt to M'WBE utililation. A listing of
~ firrm and their contribution to the TAMS' oiVcrl1cad costs is included in TAMS
quarterly M'WBE ~ to DEC.
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Figure 1-1
Site Location
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Figure 1-2
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now CHART FOR
FATE AL"lD TRAL~SPORT A.sSESS1\tffi~lS

~ut C2&2 28d ~ ~_ac SOIls m4 &rVUad W2ur

C .""'-oA4AO Rdase

Reference: Risk Assessment Guidance for Superfund/Vol. II
Human Heald! EevaJuation Manual (Pan A);
EP .4./540/1-89/002 (December 1989)
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Outline for Baseline Human Health Risk Assessment Report

ONONDAGA LAKE - Site Name/Projeet iNYSDEC Site No

p~ !PRP Contact:

IConsultant Contact:Consul13ntPerlonning RA
- ---

Sedion
.

Present?

Sedion

Complete? Reserved

1.0 INTRODUCTtI I

1.1 Overview
- General problem at site

- Sie-specific objedives of RA

1.2 SIte 8ackground
- Sle Desa;ption

,- Map of site

I- ~ral histOl'Y,

I~~
i -Operations
i --c .. , ontammation

'-__S_~nificant so reference points. Geographic location relative to offsite areas of interest

. General sa~~ng locations and media

1.3 Scope of Risk Assessment. Comptex~ of assessment and rationale
. Overview of S~ign

1
~ _~rganlzation of RA Report

2.0 IDENTlF1CA nON OF CHEMICALS OF POTENTIAL CONCERN

2. 1 General SlI8o8pectftc Data Collection Considerations
- ---. Detailed historical ntonnation IeleYant to data coIledion

I~.ry KientifiC8tion of potential human exposure

I ~ ~;;~ ~ ~,_Model~ parameter needs * Badcground S8mpHng

, * S~ locations and ~i8
* ~ methods

*ONOCmethOds
* ~I an.1yticaI services

-
2.2 Ge.,.,.1 SI"'peciftc Data Evaluation Considerations
. Steps used

. QA/QC mehods dU~_!!8~

. Genef81 data u~ltainty

2.3 Environmental A,.. 1 (complete for all media)
-~--. Ate. a_nd media-specific sa~ ~ ~

. Data from site investigations
---

. Evaluation of analytical methods

--
I- Eva:u~~cf Qu~nt;-.ation Imit!

i~lu~bon of qualified ana codeQ data

1* Chemicals In blanks
-~

I- _!entatively Kjentified compounds

I- C~~- of cnemal concentra~n~~~~,:,~~
I. Further limitation ofn~ of chemIcals

I. Uncenalnties~~tions. gaps In Q~!~_C?UectlOn or analySIs

Page 1
Figure 2.2...s
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Outline for Baseline Human Health Risk Assessment Report

ONONDAGA LAKE - Site ~e/Proj8Ct NYSDECSite No.

PRP: PRP Contact:

Consultant Contact:Consultant Peltonning RA:- -- - - - - --
. Sedion

Present?
Section

Co~? Reserved

12.4 Environmental A,.a 2 (complete for all media)
As above. and so on for aU applicalbe areas and media

z.x Summary of Chemica~ of Potential Concern

3.0 EXPOSURE ASSESSMENT

3.1 Characterization of Exposure Setting
. Physical Setting

-clmate

-Vegetation

-Sol type

-S~hydrology
-Groundwater hy~I_~y. Potentiany Exposed Populations

-Relative locations of populations with reaped to the site

-Cunent land use

-Potential alternate future land uses
-S~PUlations of potential =~m

3.2 IdentIfication of Exposure P8thW8ys
-. SOU~ and ~ media

. F ate and transport in , media

. ~Uf8 po8Its 8nd exposUf8 mutes

~ntegr8tion of 8OU~. ~Ieases. fate .~ ~nspolt

medl8nlSms. exposure POints. and exposure routes

into complete ~~ure pathways-

~ry of exposure ~ys to be qu--~
~3.3 QU8nttfIC8tion of ExP08UtW
Ie ~~ concentrations
. Estimation of dlemical int8kes for indivaual pathW8ys

---
13.4 'ndentiftcation of Unceft8I~
. Cun8nt and future land-use

!- Environmental sa~ljng and analysis
--. Exposure pathways evaluated

. F~ ~~ b'ansport modeling

. Parameter values

3.5 Summary of E.xPO8U~ _Aaaessment

-
i4.0 TOXICITY ASSESSMENT

~1 Toxicity Inf~.tion for Noncarcin~genic ~~
~riate exposu~riods for toxid!y values. UP-tO-date RfDs for all chemicals

j. One-and ten-day health advISories for shorter-term oral exposures
---

~_Overall database ~~ the critical s~ ~ ~ the
-~

~Icity value is ba~(!ncluding the ~-.!hd and the
~

un~rtamty and modifying fadors used in the calculation

t'age 2
Figure 2.2-6



Outline for Baseline Human Health Risk Assessment Report

ONONDAGA LAKE . Site Name/Project NYSDEC Site No.

!PRP: !PRP Contact:
,
'Consultant Contact:[Consultant Perfonning RA:

Sedion

Present?

Sedion

Complete'? Reserved

--. Effects that may appear at doses higher thatn ~~~ ~

to elicIt the critical effed

._~f?tiOn efficiency co~s~~
4.2 Toxicity Infonnation for Carcinogenic Effects. ~sure averaged over a lifetime. Up-to-date slope fadors for all carCInogens

. Weight-of evidence classification for all carcinogens
-- ---: T~~~~~r Class A carCInogens
~--

!. Concentration above whldl the dOSe-fe$~ cu~~
~~ linear

14.3 Chemicals for Which no EPA Toxicity Values are Available
- - -- - - -

Review by ECAO. Qualitative evaluation

. Documentation/justification of any new toxicity va~~~

14.4 Uncertainties ~~ ~~- Information. Quality of the individual studies

. Completeness of the overall data base

i4.5 Summary of Toxicity Infonnatlon

5.0 RISK CHARACTERJZA TlON

5.1 Current Land-u.. Conditions. Carcinogenic risk_oi ~ivCuaJ substances
. Chr1)rlic hazard Quotient ~1cu18tion (mividual substances)

--
. Subdvonic hazard quotient ca/al1atXln (indivktuallWstances)

- ---. Shoner-tenn hazara quotient calallation (indivk1ualsuo$tances)

I" Ca~nic ~~(~.Ie substa~s). Chronic hazard index (multiple substances). S~ronic hazard index (multiple substances). Shorter-term hazard mex calcutatkln (mu~1e substances)
. ~~ -~ hazard indices

Justification for ~ ~ _across pathways. Noncarcinogenic hazard index (mu~~thway
. ~rcinogenic risk (multiple pathways)

5.2 Future Land-uM Conditions. Ca~~niC risk of individual substances
. Chronic haza.u quotient calculation (individual substances)

---. Subchronec hazard quotient calculation (individual s,:,~~nces)

. Shorter.tenn hazaro QUotient calculation (individual substances)

: .!?aranogeni: risk (multiple sub$tan~s:. ChronIC hazard index (rnu~1e substances)
-

. Subchronjc hazard index (multiple substanceS)
--

. Shorter-term hazard index calculation (muniple substances)
-. Segregation of hazard indices

Justification for ~"9 nsks across path'#}_ays

Page 3
Figure 22-6



OutJine for Baseline Human Health Risk Assessment Report

ONONDAGA LAKE . Site NameJProjeet NYSDEC Site No.

PRP:

ConsuIt8ntPerfonning RA:- --

PRP Contact:

Consultant Contact:

Sedion
Present?

Sedion

Complete? Reserved

:- NOnQrcinogenic h~~_index (mu~le_pa~~r
!8 Carcinogenic ~ (mu~" pathways)

5.3 Uncertainties

~ite-specific un~rtainty faaors

-Definition of physjcal setting

-Model a~biIity and assumptions

-PararMter values for fateltransport and exposure calculations. Sununary .~~~n.nt u~~

-Identification of potential health effedS

-Oefivation of toxicity value

-Potenli.8~ for syne~~~ antagonis~ jnteradN)n!

-Uncertainty in evaluation less-than-lifetime exposures
5.4 ComP8rison of Risk CharactertDtlon Results to Human Studies. A TSOR health assessment

. Site-.~~-~- ~ (pibt or epidemiological studies)

. Incorporation of studies into the overall risk charaderization

~~~ DIa~on and Tabulation of the Risk Characterization. Key ,.I8ted_~nts and key exposure pathways identified
. Types of health risk of ~ -
. Level of CXInfidenc:e ., the quantitative information used to estinate risk

. Presentation of qua~~., on ~
--. ~n~ in the key exposure ~.-1eS for the ~~ure pathways

. Magn~de of ~ ~~nic and non~ra.ogenic risk estm8tes

. Major fadors drivl1g risk

. Major ~~ ng to un~ratainty
--. Exposed population chaf8d8ristics

._~rison with s pedfic ~ ~~.

6.0 SUMMARY

6.1 Ch8mical of Potential Concern
- ---

5.2 ExposUf8 A rnent

;~~ A--.ment
16.4 RIsk Characmr1zation

Page 4
Figure 22-6



RISKASS.xLS

PRP Human Risk Assessment Report Review Summary

ONONDAGA LAKE
NYSDEC No.

PRP ph

fax

ph

fax

"Ph"

fax

Consultant

NYSDEC

Contaminants LRange of

Conc. Cppb)

Media or

Location

Dennal

ContactSH Ingestion--
Inhalation

!PATHWAYS Transport
Mechanisms

Media or
Location

Dennal

ContactPH InhalationIngestion
ICrinklng W8t8r

Public
Private

Groundwater 1 Hydrologic Communication

2Volatization

3 A4s0fpfXJn to soil partides

4~tionfromsoNtion

5 Biological U~e

1 av.t8nd Flow

2V~

3 Hydrologic ~

4 Adsofption to soWsedWnent

5 SedWnentation

6 Biological Uptake, -
1 RunoW (soil erosion)

2~
3 Volatilization

4 S~r8SUIpen8ion

5 Biological Uptake

6 Sol Gaa

I~= ~~Iization 2 Abnospheric Depos~

3 Volatilization

f
Surface Water

ISoll

i (indudes surface.

I suOsurfa~. sedrnent)

Air

IBlota/Plant/Food 11 Bioaccumuiation

12 BioconcentratK»n

13 Biomagnification

I. Migration

Figure 22-7
Page 1
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PRP Human Risk Assessment Report Review Summary

IONONDAGA LAKE
iNYSDEC No.

IPRP Dh

TaX

Consultant

NYSDEC
IPhfax

RECEPTORS RHTypes

i

s.- ::c.~- ISH)
s ~
s... - .. ---
s ";;;.-:;a.:::'~i.~a..~
s

J~~.~---:-.;M; IAMI~ """- CPMJ
A P Bp ,~.~

Cp ,~

IA R ~ fftP8CI8d ~ ~... ~
Ie ~~--
c ~

10 ~-'~---

Figure 2.2-7
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PRP Ecological Risk Assessment Report Review Summary
Figure 2.2-8

ONONDAGA LAKE -- Site No. 734030-002
Page 2

#r<P:

)RP Consultant:

PRP Site No.
PRP Contact:
Contact Phone No.:

Comment:valuation of Media loxicity

;stimation of test endpoints at each sampling station

(eg., percent mortality and biomass)
"'apping of bioassay responses
,nalysis of spatial gradients of bioassay responses

relative to sources, problem areas, and sensitive habitats
;valuat/On of suitability of the reference area

;orrelation of test endpoints with substance concentrations

:valuation of Macrophyte Assemblages
Aapping of distributions. densities & species composition
;ompanson of characteristics with substances and variables in

other media
:stimation of test endpoints at each sampling location

(e.g.. percent mortality and biomass)
:valuation of suitability of the reference area

:V8luation of Phytoplankton and Zooplankton
~mparison of characteristics with historical infom1ation
;omparison of temporal and spatial patterns
i 'on of potential effects of nutrient loadings

:~alU8t10n of Benthic Macrolnvertebratn
:stimation of mean and varian~ of charaderistics (e.g., species

ridlness. diversity. evenness. abundan~ and biomass of
major taxa. and abundan~s of individual species.

Aapping of assemblage characteristics
,"al)'sls of spatial gradients of characteristics relative to sou~s.

problem areas. and sensitive habitats

:valvation of suitability of the reference area
Amparison of assemblage characteristics in the lake with

refe~nce conditions measured in the RI/FS or obtained from
literature sources

:Orrelation of assemblage characteristics with substan~
co~ntrations and conventional variables in sediment and
sedment toxicity to evaluate potential cause-effect

:V8luation of Fish Assemblages
:stimation of mean and variance of charaderisti~ (e.g., species

richness, diversity, evenness, abundance and biomass of
major taxa, and abundances of individual species.

:ompanson of assemblage charaderistia in the lake with
reference cond!tiof!S measured i" the RI/FS or obtained from
Nterature sources

~orrelation of assemblage charaderistics with substance
""'"centrations and conventional vanables in sediment and

nent tOXicity to evaluate potential cause-effect
:. ~.tlOn of potential effeds of altered levels of dissolved oxygen,

substrate alterations. altered rnacrophyte abundances. and
altered food supplies on assemblages



PRP Ecological Risk Assessmen~ Report Review Summary
, Figure 2.2-8

ONONDAGA LAKE -- NYSDEC Site No. 734030-002

Page
'RP:

tAP Consultant:

PAP Site No.

PAP Site Name:

PAP Contact:
Contact Phone No.:

commentlapping of Ecologically Important Areas
ontaminant location
quatic and terrestrial habitats

Major vegetative assemblages
TYPical vegetative species
Vegetation Density

.reas of unusually large numbers of species

.reas that are extremely productive

.ggregation Areas
Feeding
Breeding
Spawning
Nursery

'ishing Areas
tunting Areas
tecreational Areas
toads. buildings. other strudures

antificatlon of Sensitive Habitats
)roteded by government regulations
Jnique or unusual habitats
iabats that occupy relatively small areas
mportant for continued species propagation
:specially sensitive to disturban~
;onsidered valuable by residents or user groups

dentificatlon of Key Ecological Receptors
<ey species. dominant, sensitive. reaeationally valuable

dentfficatlon of Speci.. with Special Status
Ule. threatened. or endangered

:valuatlon of Substance Concentrations In Sediments
t4apping & contouring of spatial distribution
\n8iysis of gradients/distribution relative to s~s,

problem areas, and sensitive habitats
:valuation at eadl sampling station to identify sour~
=valuation of suitability of referen~ area
Jse of models to predid future con~ntrations as a result

of various remedial actions

Ev81uatlon of Substance Concenntlons In Water
:ompanson among stations in different areas
:ornpanson of concentrations relative to concentrations

associated with biological effeds
Use of models to predid Mure concentrations as a result

of varIOus remedIal adions
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PRP Ecological Risk Assessment Report Review Summary
Figure 2.2-8

ONONDAGA LAKE .. NYSDEC Site No. 734030-002
Pag(

'tiP PRP Site No.

PRP Contact:
Contact Phone No.:'RP Consultant

Comment

1:=

~valuatlon of Bioaccumulatlon
:valuation of spatial pattems of substances in all ecological receptors

relative to sources. problem areas. and sensitive habitats
;ornpanson of concentratIOns in tissue with reference concentrations

in the literature
;ornparison of concentrations in tissues of organisms from each

kind of assemblage with substance concentrations in water.
sediments. and food to evaluate trophIc transfer of substances

:omparison of concentrations in sediments with concentrations
associated with bioaccumulation in benthic macroinvertebrates
and fished (e.g., based on available standards or guidelines)

:valuatlon of Potential Effects of Substances on Terrestrial Biota
Jse of models to predid food-chain transfer of substances

:omparison of concentrations ~ benthic macroinvertebrate and
fish tissue with concentrations associated with biological effects
(e.g.. based on available standards or guidelines)

Evaluation of Substance Concentrations In Soli
\4apping & contouring of spatial distribution
~lysiS of gradients/distribution relative to sou~s.
- [ oblem areas. and sensitive habitats
Evaluation at each sampling station to identify sou~s
Evaluation of suitability of referenc:A area
Use of models to predict future conc:Antrations as a result

of various remedial actions

Data Quality ObjectJves
Are MDLs and PQLs appropriate for all media to identify exceed~s
of NYS standards. criteria or guidelinesfor mpading benthic/aquatic
acute/chronic toxicity and/or wikflife bioaccumulation?

Are enalyses of supporting, non-contaminent d'8mistries adequate
and appropriate (e.g., TOC in sediment; hardness in water)?



Data Validation Report Review Summary

NT~Ut:~ ~1t8 NO.

~ampllng

Date(s) of Analysis

VOA SVOA I Pest/PCS f InOl'g I Ofg Hg ~~IMatrix:
,Traffic Report

ILab Narrative

IHoiding Time

! Sunog~te
IMatnx Spike

iMSiMSD
: Blanks

Sample Contamination?

Instrument Tune

IMass Calibration

.a.
ITeK:on ~--

'LaboratOry: --ory:- -

I"TeparabOn I

+ I"otentlally source or error or uncertainty - SOU~ OJ Slgnmcam enor or un~nalnty

Figure 2.4-3
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REV lli W ~ CHECKIlST

1.0 G~ CONCERNS

Were the &t~.~c obiective(s) of the risk ~~ment Stated? (rniEM. 1)

Was the ~~ of the assessment desa1bed (e.g., in tcms of the a)m,plcity of the ass=ment and
rationale, data needs, and overview of the smdy ap)1 (HHEM -: Ll.1. 3.5)

Was an adeqlJate historv of site activities provided. induding a chronology of land use (e.g..
specifying agricultUre. indmtry, rec:eation. waSte deposition. and r=dential development at the
site)? (HHEM - 2.1.4, 9.1)

Was an initial qualitative oveT"Iiew of the nature of a)Uummation indudcd (e.g.. specifying in a
genera! manner the kinds of CC"~Tnm~"IS, media potentially amMmm~'ed)? (HHE4 - 2.1.4.9.1)
Was a ~neraJ man of the site depic:ing boundaries and sur1ac: tOpography i:nduded, which
iJlustr"4tc site fe3tmes, such as f~ ponds, SU"aam'e3, &1 wen as geographiC1l relationships
betWeen speCfic potential !ec:ptOD and the site? (HHEM - 2.1.4, 9.1)

2.0 CON~~S IN REVIEWING DATA COU..ECI10N AND EV ALUA110N

2.1 Data Colledon

. Was an adequate 'c:m~tUal mode~ of the site disO1SSed? (HHEM. 4.2)

a qua1ita.tive di"ClSSiou of potctial or S'USpeaed sourc= of tCntam.ina1icn. typc and
ccnc=tra.tions of conn~m~"" de~ at the site, pote:ttia11y aJm3mm~TfOt1 media. as we!!
~ pote:1tia1 cposure pathwa')'S and re=ptors

. Was an adequate Data OllalitV Obi~ mOO) statement provided? (HEEM. 4.1.4)

- a statement spcdfyiDg both the quali~ and quantitative Damre of the sampJing daa.
in tcrm3 of relative quaJity aDd intent for use. i1Sued prior to data a)Deaion. wbid1 hdps
to eI]SurC that the data a)Ueaed. W1ll be appropl~ !or the i!!~~ljed objeaives of the study

Were ~g site charaaenstto doamcnted'! ~. 4.3, 4.,S)

~-.iD!ent panmeters (~ partide size. redox potential, mineral ~ organic arton
and clay content. bulk density, and ~ty)

h}'dICgeologiCll parameters (e.;.. h}'drautic gradient. pF.iEh. hydnuIic amduaivi1"!, loation.
satUnted thi~, direc:ion. and me ot now of aqujfm, reiative loation otbedrcck ]aye:)

( Qntinued)



RE\'EWER CHE~~

meteorological parameters (e.g., direc:jon of prevaUing wind, average wind speed,
tempentUfe, humidity, ann'Ua1 average aDd 24 hour ma:ximum rainfall)

Were an a~rot)riate media samuled? (HHEM - 4.4, 4.5. 4.6)

was there adequate justification for any omissions?

were literamre estimates employed for omissions in background sampling and were they
reieren~ properly?

. Were detailed samulin2 maM provided, indiQ,ting the location. type (e.~ grab, oomposite,

duplicate), and numeric! code of each sample? (HHEM. 5.10)

Were back2:TQund sampl~ colleaed &om appropriate areas (e.g.. areas pIOnma1e to the ~
free of potential conwnination by site chemi~ or anthropogenic SOurc:s, and simJ1ar to the
site in topography, geology, meteOrology, and other physical chaI3aeristi~)? (HHEM. 4.4,
5.7)

2.2 Data Evaluation

( continned)



REV ~ w ~ CBECKLI 57

as iD.freQ.uentiy detected chemiC3l.1 (}-n:rEM. 5.3.3. 5.9.3)

3.1 nou-detecs in a spcCfic medium withOUt employing a ~ ronccumtlon <HHE-i.
5..3)

- as ~mmon Jabontcry ~ur2..,i..2'ft~ 'e'Ien though sample amcemraUom were si~~ty
higher than that fc1md in blaDk3? (HHEM. 5.5)

as pr=ent at a "ubiquitous lever? (HHEM - 5.7)

. Were iDa~te "uroxv ccnC:~tr3tions. assigned to site-related chemicals? ~. S.3)

was a value ot zero or the instrument ~edon limit (IDL) =gned?

was an etroneo1JS samplc-speCfic quantitation limit employed?

. Were ~mate analvtiC3.1 methods employed !or oonecion of data upon whiQ risk. ~~
are based? (}o:HEM. 5.2)

were the methods ~te:l.t w:ith the ~te level of semitivity?

- were established prccedm~ with adequate QA/QC me3Sur~ employed?

Did the daa meet the Daa QualitY Obieaives (DQO)? -(HHEM . 4.L4)

were the sampling methods cons1stent with the intended ~ of data?

. Were appropriate data aualifien employed? (EHEM - 5.4)

. ~ere sueco".aJ analvtiC3.l sem~ (SAS) employd when appropriate? (HHE;! - 5..3)

was SAS employed as an adjunCt to roUtIDe aDa1)'Sis in ~ wbe:-e c=:'t3iD ccn"mm~a
were suspeaed at low leveb. as non- TCL chemial1, in non-standard matric=. or in
simanoDS r~iJiriDI a quick t1U'naroUDd time?

3.0 CONCERNS 'IN REVIEWD'{G THE EXPOSURE ASSESS~

Were ~nable mmmum ~~-nres. QDSidered [1.:" the bigh= ~iJI~ that are ~Jy
apec:ed to Oa::1r)? ~ . 6.1.2. 6.4.1. 6.6)

Were C:IrTent and furore land USe3 comide:'ed? cr-~ - 6.1.2. 5.2)

( QUUnued)



RE"t'~ WER CHECKLIST

- if not, was a valid rationa1e provided?

~

.

- was a valid ratioDale provided for u.1ing ~ or arithmetic means?

( CJntinUcd)



REV l.t.; w ~ CHECKLISI'

4.0 CONCERNS n-f REVIEWnofG 1HE TOXIcrI'Y ASSESSMErr

Was the ~usion of anv Qrcjno~en from aDal)'sis adequately justified (e.g.. were "wcight-of-
cvidence. C!~<'~~DODS and completen= of exposure pa~ coDSidcrcd in this deCsiou)?
(ffi1EM - S.9~ 7.3)

Were appropriate -route-to-route' ctra'Colation.1 peIfcImed in ~ where a toxicity va.lue was
applied across differin2 roUtes of cposure? (HEEM - 7.5.~ 8.1.2)

were the cmapolations based on appropriate guidan~?

Were aDg!QDriate toxicitY values employed based on the nature of at)OStJre? (HEEM. 7.4, 7.5).

were subchronic :s:. chronic R.tDs applied correc:ly based on the duration of cposure?

were an semitive sub~tiom. such as pregnant or nUISing women potentially requiring
deveiopmenul RfDs (R!Dda-'), aJnsidcrcd in the selection of the toxicity valUC3 used?

Were the tonaty values that were used C:Jnsistent with the valu= ccnained within the Intemted
Ri1k Information S'lStetn. (IRIS) or other ~A documentS? (HHEM - 7.4, 7~1

s.o CONCERNS n'i REVIEW'n-iG 'nm RISK a:ARACI'ERIZATION

Were aDOSurC ~tes and toxicitv 'Ialues amsistentiy apr=ed as ~ mmm or absOrbed
doses for each chcmiC3.l t3ken tDrougn mk c-iarac:ermuon? (HHEM. 8.1.2)

.

- was a valid nticnalc gi'gen for employing values based on absorbed dose?

Were all site-related chemi=- that were aIIa1yzcd in the ~~-e u~cnt amsidered in risk
cb2I3aeD72Iion? (HHEM - 8.1.2)

- ~ m(X)m1stenCes apJaincd?

Were mb apprupDateiy summed only ~ ~-uie pathwa1S that ~ea the same individual
or popuJaticn subgroup. and in which the same individDa.l or population subgroup &c:s the
~_~nab1c maximum cposure. . based on the 3SSumpaom employed in the ~ ~ent?

(HHEM . 8.3 )

Were so~ of tmcerumty adequately Qanccri%ec1? (HEEd. 8.4)



Were ~t and fatiJre land ~
considered?

the area. If these St~ are followed in order,
then some of the major problems with a risk
assessmem repon [If any) can be identified before
significant resourc:s are expended during the
comprehensive review.

Were an significant CODt2min~"t SOur=
a)DSidcred?

Were appropriate or standard default
values ~ in apm1Zre ca1~-'arlQDS? 9.3 MA!"(AGEMENT TOOLS

Were the toxicity val~ that were used
consistent with the va1u= contained
within the Integrated ~ IDformation
System (IRIS) or other EP A dOCJmena?

This Section provid~ a coudse checklist for
the RPM to use in C3nyiDg out their role in the
risk assessment proc= (see EIhIbit 9-3). Other
decision-matet3 at the site also may find this
checklist useful S~c pointS at which the
Ir'.anagen should be im'OJved, or may be called
upon to bea>me involved. during the risk
assessment are disalSsed in Chapters 4 through 8
of the manuaJ. This chet:k1ist emac:s information
from those chapters. and also indud~ pointen on
planning and involvemC:1t for the manager. The
purpose of the ch~ is to involve manage:3 in
the direCtion and deve!opmC:1t of the risk
3SSessmC:1t and thereby avoid serious mistak~ or
COStfy misdirec:ions in focus or level of etIon.

Although the cnectlht addr=c many pertinent
mues, it is not a romple:e lismg of aD potential
aJnCCIDS. since th.is objecive is beyond the scope
of a pre1imi~~ry review tooL In addition. some of
the am~ listed are not nec=sari1y appropriate
for an risk ~ment "reportS.

The ~mmended steps in reviewing a risk
~t report are as follows:

(1) compare the risk assessment repon
outline to the sugg=ted outline in
Sec:ion 9.1 of this dlapter (i.e.. EX.i1bit
9-1);

Although the checX.list is shap~ to su!o~t
when and how the manager should become
involVed in the risk assessme:lt proc.=ss. it is
assumed that pan of the manager's involvement
will reQ,uire cnuswtation with teomC3l fesourC::S
ava11able in the region or State. The c.i.~t
~ consulting the "regional risk as3=sment
su~ Stafi8 at a number of pointS in the
proc=s. This contac: may not be one pe:son, but
could be a number of different tec.'lnical people
in the ~gion, suc.i u a toxiQlogist,
hydrogeoJogist, or other c=nical reo.;ewer. The
manager sbowd become aware of the fesourC::S
available to him or her, and U$e them when
appropriate to ensure that the rUk we;,sment
dC"le!oped is usdI1J and ac::Irate.

(2) use the QeckDst in this sedon (~
E%h1bit 9-2); and

('.3) ~duc: ~ a)mprehcmive review.

The outJine (E.xh1bit 9-1) and the Qcck1ist
(ExhIbit 9-2) are intended only 3.! roob to assUt
In a prclimm.ry review ot a mt w=sment, and
are DOt d=igncd to replac: the good judgment
needed during the a)m,prehen"ive review. ~
two tcob shouJd ~ a framewcrx, however,
!or the dmeiy Sc:eening ot mk ~~~cnD by
reYtefto with a mcde:ate 1eot'et at cpericnc: in
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1.0 APPROVAlS

By their signature the undersigned designate this Health and Safety Plan to be lLc;eci for
the protection of the health and safety of workers dtning field activities ~ociated with
the Onondaga Lake Project.

Project Manager
James P. Behan. P .E. Date

Health & Safety Manager
William Beckett Date
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1N1ROO U CD 002.0

Pmpose mxI Sco~2.1

TAMS may have to conduct field work at the Onondaga Lake NPL Site under its Work
Assignment with the New York State DepartInent of Fnvironrnental Conservation. The
ptnpose of this site specific Health and Safety Plan (HASP) is to address the health and
safety risk to TAMS employees and its subcontractors working on-site should field work
become necessary, and to specify appropriate measmes to control unacceptable risks.

Since the type of and need for on-site field work depends on the quality and completeness
of investigations that have not yet been completed or reviewed by TAMS, this HASP is
intended to serve ~ a generic docwnent that address potential risk to site workers in a
general, non-specific sense. When it is decided to conduct field work at the site, this
HASP must be updated ~ upon the latest available infonnation regarding contami-
nants and concentrations together with descriptions of ~ks, personnel, subcontractors,
equipment and durations of field activities.

This HASP in its generic fann asswnes that anyon-site work by TAMS will be mostly
investigative in nat\n'e, with the possibility of some interim remedial measw-es. While the
provisions in this HASP, ~ well ~ applicable occupational health and safety standar~,
must be complied with by TAMS and its subcontractor personnel, the field operations
leader can adjust or specify additional safety measures according to the nature and extent
of risks and hazards encomtered in the field Such changes and additions must be
entered in the field log book and submitted to the TAMS Health and Safety Manager.
Significant changes to safety meas\n'e5 in this HASP based upon manticipated significant
hazards encomtered in the field or significant --cl13I1ges in the scope of work must be
reviewed with the Health and Safety Manager prior to implementation. However, in the
event of an emergency, the field operations leader decides the appropriated CO\n'Se of
action. To facilitate such decisions, important emergency infonnation is provided in
Section 9, Emergency Response Plan.

2.2 PelSo~1

All TAMS persolU1el and subcontractor persolU1el perfonning duties or working in areas
where there is the potential for exposme to hazardous materials or safety ~ (e. g.,
collection samples, sediment handling, decontamination) will meet the training and
medical requirements of OSHA Standard 29 CFR 1910.120 before working on-site. Site
personnel and their duties are outlined below. The names of persoImel who have beat
assigned positions are listed in Table 2. \Vherenames have not been listed, they will be
added when the individuals have been selected.

TAMS' Proj~ Manager is responsible for all aspects of the project, including the1.
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safe conduct of site operations and compliance with this HASP. The Site
Manag.er is not routinely on site. He controls the project through the on-site
SuperviSor.

2. The TAMS Health and Safety Manager is responsible for TAMS' health and safety
progrnrn for hazardous waste operations. He is not routinely on site, but may
periodically check on the progress of the project and responds to incidents and
emergencies. He audits the project to verif)t adherence to the HASP and safety
standards, and identifies \\'here COITective actions are needed. He serves as a
resource to project personnel for safety matters.

3. The TAMS On-Site Supervisor or Field Team Leader reports to the TAMS Project
Manager. He/she is the on-site person in charge of the project and is responsible
for directing the work of the site personnel. He/she is responsible for conducting
a safe operation and enforcing compliance with this HASP. This responsibility
does not relieve subcontractors of their responsibility for the safety of their
employees or for compliance with applicable regulations.

4. I:>epending on the ~ involved, number of field personnel and extent of
activities, a Site Safety Officer may be designated to assist the on-site supelVisor
in carrying out his responsibilities. The Site Safety Officer would be the on-site
person responsible for carrying out the provisions of this HASP with regard to site
work, and will ensure that all personnel entering the site understand and adhere
to the provisions of this plan. Any changes made in the provisions of this HASP
shall be approved by the Site Safety Officer. Any personal protective equipment
upgrades or downgrades shall be approved by the Site Safety Officer. The Site
Safety Officer shall have the authority to -stop any operation or site work if, in the
opinion of the Site Safety Officer, the site conditions or the maImer in which the
work is being conducted present a hazard to site personnel, surrounding
populations, or the envirorunent. He/she shall monitor the discontamination
prucedures (see paragraph 8.0) and the emergency response procedures (see
paragraph 9.0).

5. Field personnel involved in the site work are responsible for complying with this
HASP, working in a safe manner, and follo\\ling the directiom of the Site Safety
Officer and Site Supervisor. Site peI'SOImel will only perfonn tasks for which they
have received appupriate training.

6. Site visitors who are not affiliated mth TAMS, a subcontractor or Federal or New
York State agencies mIl not be allowed into active work areas mthout making
an'3ngements with the New York State I:>epmtlnent ofEnvirol1mel1tal Conservation
(NYSDEC) and TAMS well in advance of the planned visit If no prior
an'3ngements have been made, visitors will be allowed only into the command
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post and public areas.

Subcontractors are responsible for complying with all OSHA standards and
regulations, and with this HASP. This HASP does not address all the applicable
occupational safety and health regulations. Provision of this HASP is intended
to specify certain measmes to reduce or eliminate hazards ~iar to this
hazardous WMte site. Subcontractors are not relieved of responsibility for the
safety of their employees. Should Subcontractors feel that additional or different
measmes from those specified in this HASP are warranted for the safety of their
employees on site, they shall discuss and resolve their concerns with the TAMS
Site Supervisor or Project Manager before pr'oceeding with the work. Subcontrac-
tors are also responsible to ensln-e that their equipment is used and employees act
in a manner that would not adversely affect the safety of any site worker, visitor
or the public dln"ing the conduct of work on site.

7.

All visitors will follow the advice and instructions of the TAMS' Site Supervisor
and Site Safety Officer. Failure to follow these instructions may endanger the
health and safety of the visitors and other on-site persomel.

Site Descri(:iion aIKl B~kgmmxl2.3

The Onondaga Lake NPL site is located in the County of Onondaga, New York. The
lake itself is only one portion of the site, as the site will include all areas within the
\Y3terShed where hazardOl~ substances have corne to be located that are impacting or
threatening the lake system.

The lake is 4.5 miles long, 1 mile wide and up to 60 feet deep. lvfajor tributaries flowing
into the lake include: Q1ondaga Creek, N'me Mile Creek, Ley Creek, Sawmill Creek,
Bloody Brook and Harbor Brook. Another major sowre of inflow to the lake is the
treated effluent from the Metropolitan Se\:itlage Treatment Plant (MEmO). The outlet of
CAtondaga Lake flows into the Seneca River which ultimately flows into Lake Ontario.

The shoreline of the lake is owned entirely by government agencies or commercial
enterprises. There is no individually owned shoreline. The City of. S~ lies to the
east and southeast of the lake. The southwestern shoreline is comprised primarily of
wastebed material disposed of by soda ash manufacturing facilities. The northeastern
shoreline is mainly park land owned by <A1ondaga CO\mty.

In the 1800s, the lake SupJX>Ited commercial fishing and ~ known for its resorts.
Beginning in 1884, the Solvay Process Company started manufacturing soda ash at
facilities along the shoreline. The soda ash company ~ the shoreline areas to dispose
of the rnanufactW"ing by-products. These wastebeds now comprise a significant portion
of the southwest shoreline and are as high as 60 feet above lake surface.
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In 1918, the Syrncuse Chemical Works commenced operation ofa chIor-alkaIi plant at
Willis Ave., Solvay. In 1947, the plant expanded to include merclB")' cells for this
process. Although not a reactive part of the pI'OCe8S, mercury still found its way into the
wa$te stream emanating from the plant. The wa$te stream ultimately discharged to
Onondaga Lake. In 1953, another chlor-alkali plant located on Bridge Street in Solvay,
began operation using the n1erCury cell process. The S~ area has been host to a
variety of industrial manufactw"ing companies including, Geneml Motors. General
Electric, Allied Chemical, and Bristol Myers.

Since late 1800s, Onondaga Lake has received discharges of in~al and mtmicipal
waste. ~ly, the most significant indmtrial pollutants in the lake appear to be
mercury and various alkali wastes (e.g., chlorides, sodiwn, and calciwn). About 60 tons
of mercury were discharged to the lake from the chlor-alkali p~ Recent sampling
indicates that ongoing releases from the closed Allied Bridge Street Plant is responsible
for a large portion of mercury entering the lake. High levels ofn 1eI'CUIY in the west flwne
of the Allied Bridge Street plant drain into the lake via Geddes Brook arKl Nine Mile
Creek. About lOO,<XX> tons/year of alkali wastes were released into the lake. These
inorganic ~tes ca~ increased in salinity and calciwn levels, the lake no longer mixed
nonnally and there ~ ~ive calcite pra:ipitation. 001er industrial pollutants
including aromatic hydrocarbons, semi-volatile hydrocarbons, solvents, and
polychlorinated biphenyls (PCBs), have also been detected in the lake.

In 1970, the NYSDEC baImed fishing on the lake due to high levels of nx:rcwy folmd
in the fish. In 1984, the ban was lifted and changed to a health advisory recommendation
that no fISh be eaten.

Local mwlicipal works contribute pollutants to the lake ~ well. These include combined
sewer overflow (CSOs) discharges caused by large stonns, and the Metropolitan Sewage
Treatment Plant (MEmO) effiuent discharges. The <A1ondaga COlUlty DepaItlnent of
l)rninage and Sanitation (OCCDDS) ~ been required via cowt order to reduce pollutant
loadings to the lake.

2.4 Site ~rization

Inv~igati~ of the ~ga Lake have been COI1ducted d13t have identified health risks
~ated with ~ of the lake and have lead to ~cti~ and/or advisories d~
to~ fishing, eating fish, and swinuning. The Public Health Assessment for Onondaga
Lake prepar'ed by the Agency for Toxic S~tance and Disease Registry (ATSDR) dated
fvfay 10, 1994 dOClmlerIts the agency's evaluation of health ~ to the public from
chemical and microbial contaminants. Although the agency's evaluation is directed to
public health risks, it JrOvides infonnation useful for ~ing ~ and risks to site
workers. This docwnent 1m served as the principal SOtD'Ce of infonnation for the site
characterization and hazard evaluation sections of this HASP.
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The NYSDEC hac; entered into an agr-eement \'lith at l~ one PRP to conduct an RIfFS.
The Department is also negotiating \'lith one PRP to install a cover over odor-emitting tar
beds. Additional RIs and infoffilation may arise before TAMS would decide to conduct
field work. Also, the type of field work to be done by TAMS is not known at this time.
For these reasons considerably more information may be available when and if TAMS
deems it necessary to conduct field work. This infoffilation must be reviewed and
evaluated to improve the site charncterization, hazard evaluation and other relevant
sections of this HASP.

While additional infonnation would serve to refme and clarify hazards, and, perllapS,
identify new hazards, some of the ~ments and conclusions from the Public Health
Assessment, which are unportant to occupational hazards evaluation are unlikely to
change significantly.

In the Public Health Assessment the ATSDR concluded that Onondaga Lake is a public
health hazard. The Agency also identified contaminants causing the hazard, contamina-
tion SOW'Ces, pathways of exposw-e and levels of risk compared to acceptable criteria.
The Agency also identified: data gaps where the absence of infonnation precluded a risk
assessment; the presence of chemicals whose hazards are not known; and, equally
important, numerous chemicals that are on site but do not present an wmcceptable risk.
The Agency dismissed contaminated groundwater as a public health hazard because the
groundwater is not a source of drinking water. However, from an occupational point of
view, if workers have to collect samples of the groundwater, they could be exposed to
contaminants.

The public health ha:zAn"d is due to 2 causes:

lake fish contaminated with high amOlU1ts of mercury and PCBs, and)

fecal contamination of the lake.2)

Neither of the above are a significant hazard for site workers. They will not eat the fish.
Fecal contamination, which indicates the potential for more serious pathological
microorganisrm to be present in the lake water, is primarily a hazard due to ingestion.
If workers enter the water, it will be while wearing waders and only in shallow water.
In other words, the potential for ingestion is not a risk ~ it would be fOT swimmers.
However, a worker could accidentally fall into the lake. This scenario will be addressed
in S\1bsequent sections of the HASP. Otherwise, the above 2 hazards will not be
considered ~ an occupational hazard.

The Public Health Assessment for Onondaga Lake pI"ep3red by the Agency for Toxic
Substance and Disease Registry dated May 10, 1994 evaluated contaminants in surface
water, sediments, shoreline soil and air (fish and waterfowl are not relevant to occupation-
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al exposure).

Smfoce Water

According to Public Health Assessment, Surface water ~ analyzed for organics and
metals. The concentrations of organics were lower than the NYS Depmllnent of Health
(NYSOOH) drinking water and NYS DEC Class A surface water (drinking water SOln"Ce)
standards, except for chloride. Otloride (500 mg/!) exceeded NYS drinking water and
Class A surface water standards. Becauc;e these standards are bac;ed on taste and not
health risks, chloride will not be considered as an occupational hazard.

Cadmium and lead in some samples collected between 1987 and 1990 were reported to
be equaI to or slightly in excess of NYS drinking water stan~ or action levels, but
more recent samples reported in 1993 did not confmn these results. Some samples also
contained antimony (25 flgll) and manganese (650 flgll) in excess ofNYS CI~ A swface
water standard; however, these values were well below health ~ment levels for
recreational exposure to surface water.

Recently (I-Iassett, 1994), dichlorobenzenes, naphthalene, xylenes and alkyl benzenes and
2 previously W1identified cotnpolUlds I-phenyl-l-( 4-methylphenyl)-ethane and I-phenyl-l-
(2,4-dimethylphenyl)-ethane were folUld in the water at the southern end of the lake,
however, no concentrations were reported.

In 1993, rn Environmental SelVices reported a visible petrolewn sheen on the water
surface in 2 areas at the southern end of the lake.

Sedi~nts

According to the Public Health Assessment, lake sediments contain many chemicals at
concentrations above backgrotmd levels. The type of contamination varies. The
southeastern part of the lake below Nine Mile Creek is more heavily contaminated than
the northwestern regions of the lake.

Mercury has been fotmd in the sediment tln'Ougbout the lake and at various depths.
Merany is lD1evenly distributed tln'Ougbout lake sediment The surface sediments in the
lake near the shoreline tend to have lower contaminant concentratiom than the sediments
in the lake at distances finther from the shoreline (rn, 1991). The mean detected
concentration ofrnercury in the surface sediment is 3.8 milligrams per kilogrnrn (mg/kg),
about 7.7 times the backgrolD1d concentratiom (P'll, 1993a). The range of concentratiom
ofmerany in the surface sediment is 0.15 mg/kg to 68.9 mg/kg. Core samples had a
higher mean of detected values (13.9 mgikg), though the range was conlparable.

Several additional metals were also fomd in lake sediments. The average concentrntion
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detected in the surface sediment for cadmium (2.5 mg/kg), chromium (79.3 mg/kg),
copper (44.9 mg/kg), nickel (26.6 mg/kg) and zinc (110 mg/kg) exceeded typical
backgro\md ranges for metals in soils. The average core sample concentrations tended
to be 2 to 3 fold higher than the surface sediment concentrations. Barium, cadmium, and
lead were detected in some of the sediment samples at concentrations exceeding the
natmally occlnTing range for NYS soils (NYS DEC, 1989). The concentrations of
antimony and manganese in lake sediments were within the background range for NYS
soils. No metals were detected at concentrations exceeding health assessment comparison
values.

Several volatile organic compolU1ds (VOCs), and sernivolatile organic compolU1ds
(SVOCs) were detected in some sediment samples (rn, 1993a), including benzene (up
to 5.7 mg/kg), toluene (up to 4.2 mg/kg), chlorinated benzenes (e.g., monochIorobenzene
up to 43 mg/kg; I,4-dichlorobenzene up to 16 mg/kg; and hexachlorobenzene up to 1.2
mg/kg), bis(2-ethylhexyl)phthalate (up to 3 mg/kg), and PCBs (up to 1.1 mg/kg). The
average concentrations of total polycyclic aromatic hydrocarbons (PAIls) detected exceed
backgrolU1d levels; the higher concentrations were folU1d in the southeastern portion of
the lake. In addition, several different benzene compounds, PAIls, and aliphatic
hydrocarbons were tentatively identified in some sediment samples (rn, 1993a).
Petroleum hydrocarbons were also detected at extremely elevated concentrations (up to
47,000 mg/kg) in sediment samples at the southern end of the lake (P11, 1993a). The
petroleum hydrocarbons detected have not been adequately characterized to evaluate
possible public health implications. This represents a data gap that precludes fin1her
evaluation of petroleum hydrocarbons in this PHA. Although concentrations were not
quantified, I-phenyl-I-( 4-methylphenyl)-ethaIte and I-phenyl-l-(2,4-dimethylphenyl)-
ethane were also detected in sediment at the southern end of the lake (I-Iac;sett, 1994). A
potential source of these compounds are the tar~.

There are no comparison values for evaluating exposure to metals or organic compounm
in lake sediments. However, soil comparison values do exist and the concentrations for
metals above background do not exceed comparison values for soil in a non-residential
sdting. Therefore, metals found in the lake sediment will not be considered fw1her in
this HASP. With the exception of P AHs, the values of the organic compounm detected
did not exceed comparison values for soil in a non-residential setting and will not be
evaluated fw1her in this HASP.

For some of the PARs detected in lake sediments there are no comparison va1\a. For
these compoun~ the COInparlson value for berrz{a)pyrene ~ used by the ATSDR to
evaluate concentrations of carcinogenic P AHs and the comparison value for pyrene ~
used to evaluate concentrations of non-carcinogenic P AHs. The avemge concentration
of all carcinogenic P AHs detected exceeds comparison values for soil in a non-residential
setting.
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Shoreline Soil

According to the Public Health Assessment, the shoreline soil has been investigated for
potential chemical contaminants, however, the primary emphasis of these investigations
has been on the industrial regions in the southeastern portion of the lake. Soda ash
wastes (Solvay) have been deposited in severn! waste beds along the southwestern portion
of the lake. Blasland and Bouck Engineers reported in 1990 that these waste beds
generally contain inorganic salts such as calcium chloride, sodiwn chloride, calcium
carbonate, calciwn silicate, magnesiwn hydroxide and calcium hydroxide. The waste beds
are alkaline and surface water drainage from the waste beds have pHs that rnng e from
7.5 to 10.6. In addition, wastes from a chlorinated benzene plant, including tar, benzene,
toluene, xylene, P AHs, and chlorinated benzenes, were deposited about 200 feet from the
shoreline in the Semet residue ponds (tar beds) that were built on top of a soda ash
wastebed. According to the Public Health Assessment, odors apparently from the tar
beds, have been detected by NYSOOH personnel several miles from the site, including
several parts of the City of Syrncuse. There is a large bulk petrolewn storageitenninal
facility, known as Oil City, on the shoreline. The presence of petroleum products in lake
sediment suggests that there may be petrolewn products contaminating the shoreline soils.

Data is not available for other portions of the shoreline. However, a 1973 report
describes some sediment dredging operntions in the outlet barge canal, the oil tenninal
area, and the delta near the mouth of Nine Mile Creek (USEPA, 1973). The disposition
of most of the dredged sediments was not reported and is not cwrently knO\\o11. The delta
near the mouth of Nme Mile Creek was dredged in 1968 and the dredge spoils were
disposed in a low area just north of the creek ~ch was being developed as a
~ional park. These spoils have not been analyzed for potential contaminants.

Air

There is no data from the lake pertaining to swface releases of compounds. Oc:k>rs from
the tar beds vary and tend to be stronger in the wmmer weather and, according to the
Public Health Assessment, appareIuly have been detected by local health officials two to
three miles away. Therefore, depending on the wind direction they could unpact the air
quality at or near the lake. Elevated levels of benzene have been detected by NYSDEC,
NYSOOH and the County Health rx"artlnent in the region "near the tar beds" (ATSDR,
1994).

~r

Parts of the southern shoreline near N111e Mile Creek are steep and rocky and access to
the lake along these areas is difficult and hazardous. The industrial and commercial sites
including the tar bedc; and some waste bedc; along the shoreline have not been evaluated
for physical~. The tar bedc; are fenced and posted.

9
~AGA 1AKFJHASP Dcc:aJ m 1994



3.0 HAZARD EV Am A nrn

ExJ:M}sUl'e Potential3.1

Note that the Public Health Assessment. ..vhich served as a source of infonnation about
chemicals and, in some cases, their concentrations in various media, was an initial release
and may be subsequently revised However, the chemical data will not change. On the
other hand, any conclusions based on the data regarding health hazards must consider
uncertainties in the data. For example, the data are limited in that selected, and, in some
cases, random locations were sampled. In non-sampled areas, chemicals and their
concentrations may be different than the reported data. Also, some of the data were
collected several years ago. Even though the data may have been accmate at the time of
sampling, the chemicals and their concentrations may have changed over the years due
to natural phenomena and subsequent discharges.

For these reasons, conclusions and recommendations pertaining to health hazards ~
on the Public Health Assessment inforn1ation should favor the conservative approach.
Therefore, Table 1, Chemical Hazard Assessment Summary, includes tem1S such as,
"expected hazard", "lU1certain", "tmknO\\11", and "consider hazard lU1til sho\\11 otherwise".

On the positive side, the Public Health Assessment inforn1ation uses results from
investigations that occwred over a number of years, i.e., from 1987 to 1993. Some
chemical concentratiom were shown to decrease over that time rather than increase. The
investigation became more thorough over time in that more extensive sample analyses
were conducted to expand the search for chemicals.

It is important to note that the various investigations tended to focus not only on ger1era1
conditions of the lake, but on likely hot spots near specific sources of pollutants. In other
words, worst case scenarios.

As a result, the investigative data provides very useful infOImation for deducing potential
health ~ to site workers and should be interpreted conservatively.

Site workers should be alert to different and new hazards, and be prepared to respoIxl
acoordinglY. They should use monitoring instnmlents ~ recolmnended in Section 6.0 to
~ist in evaluating the ~ce of chemical hazards and wear the PPE recornn1enced in
Section 5.0 to guard against existing and \mforeseen hazardc;.

The infonnation reported in Section 2.4, Site Characterization, has been S\Jlnrnarized in
Table I, Chemical Hazard Assesstnent Summary. The hazards are divided according to
media.
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Swface Water

The summary indicates that site workers handling surface water will not be exposed to
a significant health hazard. However, since hazardous chemicals are ~ albeit in low
concentrations, good work practices, such as wearing gloves, should be l5ed to minimize
contact.

Sedi~~

Organics, except P AHs, and metals are not present in significant concentrations. Again,
good pmctices should be used to minimize unnecessary contact. According to the Public
Health Assessment, there is a concern about hazards to the public from contact with
dredged spoils. The ATSDR stated that the average concentration of all carcinogenic
P AHs exceeded comparison values for soil in a non-residential setting. However, it
seems that collecting sediment samples would present a potential skin hazard but not
inhalation hazard due to the low vapor pressure of the components. Gloves and tyvek
would protect agaimt skin contact. Activities that require more extensive contact or
handling sediments in enclosed areas would WalTant closer evaluation to properly
determine such risk.

Petroleum hydrocarbons have been reported as shown on the lake in 2 areas and
contamination may be present in the sediments. The ATSDR stated that pet hydrocar-
bons have not been adequately characterized to assess the level of risk. Used oil can
~ent a carcinogenic risk from skin contact and an obnoxious odor from the vapors.
The risk to workers can be controlled with the use of PPE to minimize skin contact
Unless a large quantity of petroleum or ftee product is encolU1tered, the amount of vapor
is not likely to approach toxic levels, especially working outdoors. In Appendix A,
chemical hazard evaluation sheets are provided on gasoline and fuel oil to allow a
comparison of hazards similar to petroleum hydrocarbons.

Two other COtnpolUlm, I-phenyI-l-( 4-methylphenyI)-ethane and I-phenyI-l-(2,4-
dimethylphenyI)-etI1ane were identified but not ~essed by the ATSDR I\Ik>re
infonnation may be obtained from the RI being conducted on the tar beds. Ckcupational
hazards from these and other cotnpolUlm that may be identified will have to be factored
into this HASP. At this point it ~ that these cotnpolUlm would have a low vapor
press1n-e and the measw-es taken to minimize skin contact for routine sediment handling
would protect agaimt these 2 COInpounm.

Except as noted above for the possibility that petrolewn hydrocarbons have contaminated
parts of the solnheastem shore of the lake, handling this soil will not present a hazard to
workers. Petrolewn contaminated soil, except where free product is noted, will most
likely present only a skin contact hazard.
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Tar Bed§

The A TSDR did not evaluate the tar beds themselves. One of the PRPs is conducting an
RI, which should provide much more inforn1ation regarding risks and hazards for workers.
Until information allows a better definition of~, it appears that, among the various
media, work on or around the tar beds presents the greatest hazNd of exposure to
workers. The concentration of chemicals that are present have not been adequately
identified, and the ~ are uncertain. Odors have been detected up to several miles
from the tar beds; however, the som-ce of the odors ~ not been conclusively identified
as the tar beds. Elevated levels of benzene (concentration not reported) have been
reported "near the tar beds" (ATSDR,l994). I:>epending on the nature and extent of work
on or around the tar beds and futtn-e infonnation, workers may require Level C or B

protection.

Of particular note, if, as suggested in the Public Health Assessment, the tar beds are
covered as an interim measure to control odors, workers who have to remove or break
through the cover could be exposed to high concentrations of tIoapped contaminants for
a short period of time.

\\.Zte Be(fi

Mostly salts have been identified in these beds. Dnlinage water has shown a pH as high
as 10.6, which is less than the EPA's pH criteria for corrosivity of 12. As a good prnctice
workers handling material from the waste beds s.hould wear PPE.

Air

CXIors and benzeI'le have been reported in the air "near the tar beds" (ATSDR, 1994).
QtIy workers on or around the tar beds are expected to be exposed to a possible health
hazard

Gro mxJwate r

Although not a~ by the ATSDR becatJSe the public is not exposed, workers who
handle the gro\U1dwater could be exposed to chemical contaminants. ~ on aJn'ent
infonnation, PPE specified for the surface water should provide adequate protection.

Toxicology and physical data for relevant compoWtds are provided in Chemical Hazard
Evaluation Sheets in Appendix A
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Physical ~

Slip. Tri~ and Falls

There hazards are always present in field work and are enhanced in bad weather, rocky
temlin, etc. Caution, the buddy system and shoes with substantial support and soles will
be required.

3.2.2 :wata:

Working from a boat presents a risk of falling into the lake. An experienced boat
operator will be on board The buddy system will be enforced. Personal flotation devices
will be available for each person on board as well as a throwable ring with 90 feet of
rope. Horseplay will be prohibited. No lake work after dark. No overloading of the
boat. Visible, audible or radio commtmication with on-shore personnel will be
maintained.

3.23 Drilling

If necessary to do, then hard hats and safety shoes will be required within a 30 foot radius
of the rig. Safety glasses will be required if within 5 feet of drill when operating.
Drillers will be required to follow all OSHA regulations.

3.2.4 Excavation

Because OSHA has a complete standard for excavations, this activity, if necessary, will
be addressed before the field work. -

3.2.5 Confined s~ ~

Although not anticipated, this activity will be ad~ before the field work for the
same reason as stated in 3.2.4.

Heat Stress

If field work is done in the swnn1er, heat stress could be a concern deper1ding on me of
PPE. Heat stress monitoring will be conm'lenced when the teinpenltW'e exceeds 700F and
wearing Level C or above. aherwise initiate monitoring at gooF. See Appendix B for
work-rest schedules and other infont1ation.

Cold Stress

If field work is done in the winter, cold ~ could be a concern. Cold ~ monitoring
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will be conducted for personnel working outdoors. Wmdchill charts and work-~
schedules will be determined according to the guidelines in Appendix B.
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SJIE lAY OOT AND SnE COOlROL MFASURES

Wolk ZJ>1ti4.1

Work wnes will be established according to the nature and location of the field work
when these parameters are known. A site map depicting the location of the various work
wnes will be attached to the HASP where the work wnes have been detennined, and
supplement Figures 1, 2 and 3.

Site Control

All personnel and equipment will be logged in each day in the support area before
pr'oceeding to the work zone.

4.3 Site Conunm1icatiom

Visual and audible conunWlications will be easy to maintain in most~. Emergency
commWlications will be maintained with the use of air horns. If working on the boat and
out of site of shore personnel, radio conunWlications will be used. In all cases the buddy
system will be enforced.
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PERSOONFL PROIF£DVE EQUII'MFNT5.0

BecatJSe the ~ of possible field work is presently unknovm, the following are
guidelines according to media being handled ~ on the infomJation in Sections 2.4 and
3. of the HASP.

Surface Water Level D with substantial shoes

Level D with substantial shoesSediments

Level D, C or B depending on conditions and futme
RI infonnation

Tar Beds

Waste Beds Level D with substantial shoes

Level D in southeastern portion of lake and area of
dredged spoils

Shoreline Soil

Level D in southeastern portion of lake and area of
dredged spoils

Groundwater

If Willing or heavy equipment will be used, hard hats, safety shoes and eye protection
will be required If noise levels are estimated to be near or exceed OSHA's limits (have
to mise voice above nonnal to commmicate at a 3 foot distance due to noise somce) then
noise monitoring shall be conducted, and hearing protection provided as needed. Whether
or not noise exposm-e exceed OSHA's limits, hearing protection shall be provided to
TAMS employees \\'ho request it The Site Safety Officer shall monitor and assure the
effective use of hearing protection by employees whose exposlU"es to noise exceed
OSHA's limits.

The selection and use of PPE shall be in accordance with the personal protective
equipment program included in TAMS Health & Safety Program. If specific site tasks
when determined require levels of protection different than specified above, panlgrdph 5.0
of this HASP shall be revised in accordaltce with the following elements of TAMS PPE

program:

. selection according to ha71U-d

. use and limitations of PPE

. task durdti on

. PPE maintenance and storage

. PPE d~n and disposal. PPE training and proper fitting

. PPE donning and doffing procedln-e

. PPE ulSpection prucedure prior to,
during and after Ire

. evaluation of effectiveness of PPE

progrnm
. limitations d\n'ing cold and heat

stress, and other applicable
medical considerations
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6.0 ~IIOOIN G

The following are guidelines according to media being handled based upon the
infonnation in Sections 2.4 and 3. of this HASP.

Surface Water Not Required

Pill and/or FillSediment

Tar Beds PID!FID; Benzene detector tubes, possibly more
advanced air sampling.

Not Required.Waste Beds

Shoreline Soil Pill or FID in southeastern portion of lake and area of
dredged spoils.

PillGro\mdwater -

Contaminated airborne dust is not expected to present a potential hazard If activities are
detennined to have the potential to produce airborne dust, measures will be included in
this HASP to address potential health hazards, and off-site fugitive dust emissions to
comply With NYSDEC T AGMS.

Noise exposures may have to be monitored if levels are estimated to exceed OSHA's
limits. This may occur if <hilling or heavy equipment are required to be used. Also, reftt:
to pa1'agrnph 5.0. ~

All monitoring instruments shall be regularly maintained and checked to ass\n'e proper
operation, and calibrated to ~ln'e accW'3te response. Maintenance and calibration shall
be according to the minirnwn requirements specified in TAMS' Health & Safety Program
or by the lllStnunent manufacturer. For instnunents used in the field, the appropriate
manufacturer's operating instructions shall be on site. .

When the specific field tmks have been detem1ined, this paragraph shall be revised to be
more specific regarding monitoring instnDnents and their use.
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SAFE \\mK PRACl1CES AND mGINEFRING c001ROI..s7.0

Safe work practices and engineering controls shall be implemented where feasible to
comply with OSHA 29 CFR Part 1910.120 to limit employee exposw-e to hazardous
substances or conditions, or physical hazards. The use of personal protective equipment
~ limitations and presents hazards of its own (such ~ physical stress and interference
with peripheral vision), calling for the consideration and implementation of these
measures prior to beginning any site task and before the use of personal protective
equipment is instituted.

The safe work pmctices and engineering controls to be used at the Onondaga Lake site
for employee protection are outlined below. These measln"es as they apply to specific site
tasks may also be described in Standard Operating Procedln'es.

7.1 BtxkIy System

The buddy system shall be employed for all site work which is conducted in areas out of
sight of the support zone or in potentially hazardous areas.

7.2 Contamilmllt A voi~e

If an area is obviously contaminated, avoid the area. Never sit down or kneel, or lay
equipment on the gro\D1d without laying down plastic f1l'St. Avoid 1.Umecessary contact
with on-site objects.

7.3 FJectricailmtallatiom
~

Electrical installations providing power for site work must confonn to the 1984 National
Electric Code M well a5 the following: all 120 volt, single-p~ 15- and 20-ampere
nx:eptacles not part of a building's pennanent wiring system must be protected by
approved grolmd-fauIt circuit intemlpters (GFCIs) except for receptacles on a two-wire,
sing-phase portable or vehicle-mounted generator rated not more than 5kW, where the
circuit conductors are insulated from the generator frame and all other grolmded slnfaces.

Water Safety7.4

Experienced boat opemtor will be on board at all times. Buddy system will be enforced.
No horseplay will be permitted. A personal flotation device will be available for each
~n on board ~ well ~ a throWdble flotation device with 90 feet of rope. Fueling of
motors will be done at dock. If fuel must be cmried on board it will be kept in an UL
approved safety can. Also, see emergency communications in Section 9.0.
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DF.CCNrAMINAlI~8.0

A personnel and equipment decontamination area will be set up between the support and
the exclusion rones where practical. Decontamination is not specified where inv~ive
activities are not involved or media not handled.

It is possible that some site work may need to be done in Level C or B protection.
Complete, step by step decontamination procedw-es for hazardous site work are described
in Appendix C for various levels of protection. The decon procedw-es that will be used
at Onondaga Lake may vary from the step by step procedures in Appendix C; however,
they will follow the inherent decon concepts of washing then rinsing contaminated
clothing before removal, stmting with the boot covers, the most potentially contaminated
article of clothing. The last two articles to be removed are the respirntor and the inner
gloves. Personnel and equipment decontamination pr-ocedures are outlined below. The
Site Safety Officer shall monitor the effectiveness of decontamination procedures.
~ficiencies noted shall be corrected promptly. The Site Safety Officer shall upgrdde the
decon pr'ocedw-es as he/she deems necessary. All change to decon procedures and the
rationale for the changed shall be documented in the site log book.

8.1 PersoJUleI Decon1amination

All persoIUlel wearing protective clothing (PPE) should go through decontamination to
remove visible contamination before leaving the exclusion zones for the support zone or
other clean areas. In addition, persoIUlel should go through decontamination if their
protective clothing becomes tom Personal protective equipment will be double bagged,
labelled as non-contaminated PPE, and disposed accordingly. Facilities for personnel
decontamination will be set up at each exclusion zone. PersoIUlel will not enter the
support zone without fll'St going through decontamination. Hands and face must be
thoroughly washed before eating, drinking, etc.

8.2 Equi~nt Decontamination

Contmninated equipment and vehicles will be decontaminated by pl'eSSw-e ~g
followed by steam cleaning. Ikcon will be done near the excavated area. W~h water
will be drained to flow into the backfilled hole. The detennination that equipment or
vehicles are contaminated will be based upon measuremerits with direct-reading
instruments or visible evidence of contamination.
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FMERGFNCY RIS~SE PIAN

This Emergency Response Plan applies to site work at the Onondaga Lake site. Copies
of this plan are to be kept at the site command post and support areas. The list of
emergency telephone nwnbers and directions to the nem-est hospital will be prominently
posted in the command post. Copies of the directions to the nearest hospital will be kept
in all site vehicles that may be used to transport personnel to the hospital.

Gl Site EnK':rgencies

On site emergencies can range from minor cuts and scrapes to fires, and the release of
toxic gases. Apparently minor incidents at hazardous \VaSte sites can have serious
consequences or may indicate the presence of a previously unknown health and safety
hazard. Fires, and the release of toxic gases will not only involve site workers, but may
harm the neighboring populations and environment.

Site personnel will respond only to small spills of chemicals, incipient fires and personnel
injury. In the event of large fires, etc., site personnel will notify emergency response
groups and evacuate the area. Procedln-es are described below.

All incidents will be reported ~ soon ~ possible to the Site Manager and the Site Safety
Officer who will detem1ine the appropriate steps to be taken. The Site Safety Officer
shall evaluate all incidents of an emergency natln'e, critiquing the effectiveness and
ineffectiveness of all ~ of the response. Ineffective elements shall be con'ected ~
soon ~ possible, docwnented and renewed ~ necessary. A report of the evaluation and
improvements shall be provided to the Project Manager and Health and Safety Manager
~ soon ~ prnctical. The Health and Safety Manager shall follow-up to assme that
significant changes to the procedure have been implemented and are effective.

When the incident is minor, the work may continue. When an incident is considered
serious, work will be discontinued until the emergency situation ~ been brought under
control, the incident ~ ~ evaluated, and any conditions which may have contribltted
to the emergency have ~ mitigated.

All site incidents, including "near misses," will be inv~igated and docwnented, using the
Incident Report Fonn and Incident Follow-Up Report Fonn in Appendix D.

Site PersolUEl arxIl1Iti of AutfX}rity

A clear chain-of-cornrnand in emergency situations ens\n-es clear and consistent
connnwication between site personnel and results in more effective response to the
emergency situation. The d1rties of site personnel in emergency sinJations is outlined
below:
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For small chemical spills and incipient fIres, the TAMS On-Site SupelVisor will direct all
emergency response operations, designating duties to other site personnel and serve ~
liaison with government officials and emergency response teams. For fIres beyond the
incipient stage, etc., the On-Site Supervisor will direct evacuation operations. However,
he/she will relinquish this role and responsibility to the incident commander of the
primary emergency response agency upon arrival, i.e., the Fire Chief \\Obo responds to a
site fire.

The TAMS Site Safety Officer (SSO) will make initial contact with off site emergency
respotlSe teams (fIrst aid, fire, police, etc.), make recommendations on work stoppage, and
direct on-site fIrst aid and rescue.

A Response Team Coordinator will be designated when no one is perfonning this fw1ction
during nonnal site work. This person will maintain contact with off-site response t~
and notify any additional agencies or offices that need to be contacted. He/she will direct
aITiving emergency response groups to the scene of the incident.

~ntamination personnel will stand by to perfonn emergency decontamination.
~tamination personnel will also assist the safety officer in rescue operations when
necessary .

Field personnel will ~ist in rescue operations or take over for decontamination personnel
when they are required for other duties.

Subcontractor persomel will follow the direction of the TAMS' SUpetVisor and Site
Safety Officer regarding response to incidents, work stoppage and evacuation.

Evocuation Procedmes

The site will not be fenced and evacuation will consist of upwind retreat from the site of
any chemical release or fire. If the use of direct upwind retreat is somewhat limited, a
viable escape route should be identified for each work site before work begins.
Evacuation pt-ocedures for each work crew should be disC1med as part of each daily
safety meeting.

Safe Dis~ arxI A~ of Refuge

No single recommendation can be given for evacuation or safe distance as it is dependent
on the amotmts and pruperties of the hazardous substance at the site involved in an
incident.
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Safe Distances9.4.1

Safe distances can be detennined only at the time of the emergency based on a
combination of site-specific and incident-specific factors.

Factors that influence safe distm1ces include:

Toxicological properties of the substance

Physical state of the substance

Quantity and rate of release

Method of release

Vapor presS\n-e of the substance

Wmd speed and direction

Atmospheric stability

Height of release

Air telnperatW'C and telnperature change with altitude

Local topography (e.g., baniers that may enhance or retard a plume or cloud, and
attenuate a blast) -

I\.1any of these factors are not knO\\n for possible releases at the Onondaga Lake site or
camlOt be safely detennined once the rel~ has ocanred.

Should a release occur, site persom1e1 will exit in an upwind direction to\\/ard the Support
Area going away fium the release. On-site wind direction indicators will help decide the
best direction of movement.

Pl~ of Refu~9.4.2

Places of refuge or safety stations may be set for localized emergencies that do not
ro:JUire site evacuation. These refuges will be located in upwind locations on the
periphery of each exclusion zone. This safety station will be equipped with water for
decontamination, potable water for drinking and cooling during heat stress conditions, the
wind direction indicator, first-aid kit, fire extinguisher, comrnW1ication system with the
on-site Supervisor or Site Safety Officer, table and chairs, and emergency eye~. This

22
~Jm I~~AGA lAKF1HASP



refuge will not be med for routine eating, drinking, or air changes.

Another refuge will be established in the support area and provide emergency needs such
as first aid; clean, dry clothing; and water for decontamination. This refuge will be
equipped with fll'St-aid supplies, decontamination supplies, water, air tanks, IS-minute
portable eyewash, and conununications.

In ~ of emergency, personnel will exit the active site and travel to the designated
place of refuge. The Site Supervisor will then contact the Site Safety Officer and
together, they will determine the severity of the emergency. If the emergency wan-ants
the site to be evacuated, the emergency siren (or air horn) will be sowlded and all
persolUlel will report to the command post.

The Site Safety Officer will then notify the emergency authority and the NYSDEC Site
Manager.

~rgency Decontamination

~ntamination procedmes used in emergency situatiom will vary greatly with the
severity and particulars of the situation. The TAMS Site Safety Officer will provide
advice on the decontamination procedmes to be used in each emergency situation.
General guidelines for first aid and decontamination pr'OCed\n-es are given below.

Inhalation~ J.G

Remove the victim from the exposure area, only if proper protective gear is available for
the rescue team, to an area with fresh air. Remove protective clothing and respimtory
protective gear as soon as possible to detennine if the administration of CPR is necessary.
If so, complete decontamination while CPR is being administered. Continue CPR until
emergency medical unit mrives. If CPR is not required, complete decontamination and
tnmsport to hospital; administer other first-aid as indicated

9.5.2 Contact E~

Remove victim from area and flush affected area with water only. Be careful not to
spread the contamination to othO" parts of the body. Remove protective clothing and
flush area with water only. Consult references to determine if soap and water wash is
indicated. {X) not remove respirator tmti1 removal of contaminant from body is
reasonably ~ and the victim is well into a clean zone.
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9.5.3 Physical Inj~

If a physical injury occms or worker collapses in a clean zone, first aid will be
administered ~ indicated.

If a physical injury 0CClU'S in a contaminated zone, care must be taken to prevent contact
of any contaminant with open woun~. The wound can provide easy access to the body
for toxic chemicals which are not nonnally a skin absorption problem. Protective clothing
will be removed carefully to avoid additional injury and avoid any exposure of the wound
to contaminants on the clothing.

If a worker collapses or loses consciomness in a contaminated zone, remove protective
clothing and respiratory protective gear as soon as possible to determine if the
administration of CPR is necessary. If so, complete decontamination \\'bile CPR is being
administered. Continue CPR until emergency medical units arrive. If CPR is not
required, complete decontamination and transport to hospital; administer other fust-aid
as indicated.

~rge~ l\-Wcai ~nt and First Aid9.6

Site personnel who have been trained and certified in basic fll'St aid and CRP and are
capable of handling minor inj\Dies, will be identified to all site workers.

A first aid kit large enough to accommodate anticipated emergencies mIl be kept in the
support zone. In addition, each crew working more than a few minutes from the support
ZDne will carry a smaller first aid kit for minor injuries. If an injmy should require
advanced medical assistance, the victim will be transported to the hospital.

Each work site will have available a vehicle for transportation to the hospital. Keys will
be left in or near the ignition.

9.7 ~rger£Y aI:KI Persolml Protective F.qui~nt

The following applies to Tar Bed activities.

The support zone mIl have available the following emergency equipment:

First Aid Kit
Fire Extinguisher (A,B,C Type)
Air Horn
Emergency Eye W~ (depending on the field tasks)

Each work crew will have available at the work site the following emergency equipment:
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First Aid Kit ~ needed
Fire Extinguisher (A,B,C Type)
Air Horn
Emergency Eye W~h (depending on the field ~ks)

~rgeocy Telephone N~IS

Emergency telephone numbers for medical and chemical emergencies are given in Table
2. These numbers will be displayed prominently near each site phone and in the Support
Area.

Directiom to l:i)spital

Directions to the nearest hospital and a map will be obtained and incorporated in this
HASP before field work begins. Copies of this map will be available to site pel"SOlmel
and kept in every site vehicle that may be used to transport a worker to the hospital.
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MEDICALSURVEnlANCE

All personnel involved in hazardous work on the site will be participating in a medical
surveillance program which meets the criteria set forth in OSHA 29 CFR Part 1910.120.
This rule requires that employees engaged in hazardous waste work receive a medical
examination at least annually, and the exmnining physician attest to their ability to work
on hazardous waste sites and to wear a respirator without restrictions. All subcontractors
involved in hazardous work must provide a list of names and social secwity numbers of
their site workers to TAMS and certify that they meet the above criteria. Certificates may
also be requested or provided in lieu of the list. Components of TAMS' medical exam are
listed in TAMS' Health and Safety Program Manual.

Physical Examinatiom

Employees receive physical exams aIU1ually and at the time of tennination &om TAMS
or reassignment &om the Waste Management Division.

Personnel who are significantly exposed to hazardous materials may require special
exams. The need for these tests will be detennined by the attending physician after
consulting with supervisors, medical monitoring coordinators, and health and safety
personnel. Provision will be made to repeat tests when necessary.

Physical exmm will be conducted by or \mder the direct supervision of a licensed
physician or a medical consultant who is Board Certified or Board Eligible in Ocalpation-
a1 Medicine by the American Board of Preventive Medicine.

The name and business ad~ of TAMS' Supervising Physician is:

~. John Masloski
Life Extension Institute
437 Madison Avenue
New York, New York 10022
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11.0 1RAINJN G

40 Ii>mfField

All site workers involved in hazardous work shall satisfy the training requirernents set
forth in 29 CFR 1910.120. All employees engaged in hazardous waste site work shall
have received 40 holn'S of trainin& or have attained an equivalent combination of
experience and trainin& in hazardous waste site operations and safety procedmes.
Swveyors are required to have 24 holn'S of off-site health and safety trainin& or
equivalent combination of training and experience. As part of the initial trainin& the 40
hoW" trained employees and the 24 hoW" trained employees shall also receive a rninimwn
of 3 days and 1 day, respectively, actual field experience under the direct supervision of
a trained, experienced supervisor. The contents of TAMS' training progrnrn is listed in
TAMS' Health and Safety Progrnrn Manual.

S~lVisory aIxl Annwl

Q1-site sUpelvisors and managers shall have received an additional eight hours of
specialized training on the safe management of site operations. All employees shall have
received annual updated training. Additional training will be provided to those employees
who may be exposed to tmique or special hazards at the site.

O>~tor Require~n1s

All Contrnctors must provide a list of names and social security numbers of their site
workers to TAMS and certify that they meet the above criteria. Certificates may also be
feq\Jested or provided in lieu of the list. ~

11.4 Site S~ific

On-site safety training will consist of a detailed safety meeting and training session prior
to the beginning of any field work. This meeting will cover all site activities and the
safety meas\n"es that are to be employed for these activities and will also review the site
emergency response plan. All site workers are required to attend this meeting. Other
topics to be discussed will include domling and doffing ofpers onal protective equipment
as well as a toxicological review of site-~ific known and suspected contaminants.
Each site worker will sign the Field Team Review docwnenting his/her attendance at the
site s~ific training.

Daily

Ddily safety meetings will also be conducted prior to each day's activities. These
meetings will cover the safety measures to be employed during that day's activities and
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the emergency response and evacuation procedures for each work site and work crew.

11.6 lm.aId Q) nun w1i can 0 n

All workers potentially exposed to hazardous materials brought on site shall have received
training as specified in OSHA's Hazard Comrnlmication Standard, 29 CFR 1910.1200.
Hazardous materials could be brought on site for decontamination, monitoring instnnnent
calibration, sample treatment and fuel for vehicles (only if in container other than vehicle
fuel tank). Material Safety Ddta Sheets for all such hazardous material will be appended
to this HASP and reviewed with site employees. Containers of hazardous materials will
be labeled in accordance with OSHA, NYS and local regulations.
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12.0 REF}.J(}'NCFS

Occupational Safety and Health Administration (OSHA). General Industry Standar~, 29
CFR 1910.

Occupational Safety and Health Administration (OSHA).
Stmldards, 29 CFR 1926.

Construction Industry

CkcupationaI Safety and Health Administration (OSHA).
and Emergency Response Standards, 29 CFR 1910.120.

Hazardous Waste {)perntions

Occupational Safety and Health Administration (OSHA).
Standard, 29 CFR 1910.1200.

Hazardous Commtmication

Agency for Toxic Substances and Disease RegistIy (ATSDR). Public Health ~ent
for Onondaga Lake, Syracuse, Onondaga County, New York (Initial Release) US
Department of Health and Hwnan Services. Atlanta, Georgia; US Public Health SelVice.
May 10, 1994.

BI~Iand and Bouck Engineers, P .C.
SoIvan, New York. Febnl3I)', 1990.

W~te Bed Feasibility Study. Allied-Signal, Inc.,

l~ J.P. Sources of Organic Contaminants to Onondaga Lake Progress Report,
FebnJaIY, 1994. SUN College of Enviromnental Science and Forestry.

National Fire Protection Association (NFP A). NFP A- 70, National Electrical Code. 1984.

New York State Depar1ment of Envirorunental Conservation (NYSDEC). Engineering
Investigations at Inactive Hazardous Waste Sites. p~ n Investigation. Mercury
Sediments - Onondaga Lake, Volwne I. August, 1989.

New York State I)epartrnent of Fnvironrnental Conservation (NYSDEC). Technical and
Administrative Guidance IvIemordndwn (TAGM) No. 4031. Fugitive Dust Suppression
and Particulate Monitoring Progrmn at Inactive Hazardous Waste Sites. October 3, 1989.

P'll Environmental Services. Onondaga Lake Rl/FS Work Plan, December, 1991.

rn Environmental Services. Onondaga Lake Rl/FS Substance Distribution, Investigation
DCIta Report Volwne I. JWle, 1993a.

TAMS Consultants, Inc.
Operations. Cktober, 1993.

Health and Safety Program Manual for Hazardous Waste
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US Environmental Protection Agency (USEP A). Office of Enforcement and General
CotmSel. Report of Mercury Somce Investigation, Onondaga Lake, New York and Allied
Otemical Corporation. Solvan, New York. 1973.
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13.0 F1EW 1FAM REVIEW

The Health and Safety Plan for the field activities at the Onondaga Lake site ~ been
reviewed with me and I have had the opportunity to read it. I lU1derstand the haZBrds,
precautionary m~, requirements and emergency response procedmes, and will
comply.

NAME (PRINT) SIGNATURE SS Number DATE
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Figure 1: Location of Onondaga Lake, Onondaga County, New York (NYSOOH, 1994).





Figure 3 Approximate 2.5 mile radius arO1.md Onondaga Lake, Onondaga County, New York.
(NYSOOH, 1994).



TABLE 1
ONONDAGA LAKE SITE

CHEMICAL HAZARD ASSESSMENT SUMMARY

Health A5$A$$ment Criteria
Considered

Occup~tional Hazard

Less than Greater than Yes NoMedia CommentHazard

SurfacE
Water

Organics
Metals
Bacteria

x
x

Good PracticEx
x

x x
SRtiimRnts Organics

(except PAHsl
Metals

x x

Possible in Emergencv

Good Practice

x x

PAH Uncertain )('

Good Practice. Mercury & Or-
ganic Mercury may be a concern

Mostly in southeastern portion of
lake. Hazard is expected to be
slight. Good practice.

Uncertain xPet. Hydrocarbon Mostly in southeastern portion of
lake. Hazard expected to be
slight. Good practices.

a,b Unknown x Mostly in southeastern portion of
lake. CoJnsider hazard until
shown otherwise.

Shoreline
Snil

Dredge spoils As for
Sediment

x Deposited north of Ninemile
Creek. Pet. Hydrocarbons may
have contaminated shoreline.

Organics
PAHs
a.b

Tar Beds Unknown x Most significant potential for
chemical exposure. Many
chemicals not fully characterized.
RI in process and will yield better
data. May require level C or B
protection depending on nature
of field work.

Waste Beds Alkaline
Discharges

pH less
than EPA
criteria for
corrosivitv

x Good practice

Air Benzene 81

Unknown
Unknown x Hazard for extended work around

tar beds. Elevated levels of
benzene were detected near the
tar beds.

Grooodwa-
ter

Organics
Metals

Not evalu-
ated by
ASTDR

x Good practice.

. Summary based upon Public Health Assessment for Onondaga Lake prepared by the Agency for Toxic Substances and

Disease Registry IA TSDRI dated May 10. 1994.
Good Practice - refers to use of PPE. such as gloves. and work practices to minimize exposure to skin even when chemicals

concentrations are less than hazardous levels.
PAH - Polynuclear aromatic hydrocarbons
Pet. Hydrocarbons - Petroleum Hydrocarbons
a - 1-phenyl-1-(4-methylphenyl)-ethane
b - 1-phenyl-1-(2.4-dimethylphenyl)-ethane



TABLE 2

EMERGENCY PHONE NUMBERS
ONONDAGA LAKE

EMERGENCY INFORMATION

FIRST AIDAMBULANCE (NAME)

POUCE

FIRE DEPARTMENT

JIM BEHANPROJECT MANAGER (518) 371-9102

TAMS HEALTH AND SAFETY
OFACER BILL BECKETT (20 1) 338..668()

TO BE DETERMINEDAELD TEAM LEADER

SITE SAFETY OFFICER TO BE DETERMINED

SYRACUSE HOSPITAlS:

SYRACUSE IS LOCATED AT THE SOUTH END OF ONONDAGA LAKE. THE HOSPITALS ARE
USTED NEAREST TO FARTHEST DISTANCE FROM THE LAKE.

ST. JOSEPH'S HOSPITAL HEALTH CENTER
301 PROSPECT AVENUE
SYRACUSE. NY (315) 448-5111

SUNY UNIVERSITY HOSPITAL
750 E. ADAMS
SYRACUSE. NY (315) 464-5540

CROUSE IRVING MEMORIAL HOSPITAL
736 IRVING AVENUE
SYRACUSE. NY (315) 470-7111

COMMUNITY GENERAL HOSPITAL OF GREATER SYRACUSE
BROAD ROAD
SYRACUSE. NY (315) 492-5011

UVERPOOL URGENT CARE:

UVERPOOLIS A TOWN LOCATED AT THE NORTH END OF ONONDAGA LAKE.

URGENT CARE
BUCKLEY AND TAFT ROAD
UVERPOOL. NY (315) 452-2333

ROUTES TO HOSPITAlS/EMERGENCY FAClUTlES AND DISTANCES FROM THE WORK SITES
WILL BE ADDED AFTER LOCATIONS OF FIELD ACTIVITIES ARE DETERMINED.
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TABLE 2

EMERGENCY PHONE NUMBERS
ONONDAGA lAKE (Continued)

EMERGENCY CONTACTS (MEDICAL AND HEALTH)

BILL BECKETT (TAMS HEALTH AND SAFETY OFFICER) [HOME] (908) 852-3578

PATRICK J. McAWARD, JR. (TAMS OFACER-IN-CHARGE) [HOME] (914) 241-2648

CORPORATE HEALTH EXAMINER (HEALTH EXTENSION) (212) 415-4747
AND (212) 415-4726

DR. J. MASLOSKI (TAMS CONSULTING PHYSICIAN) [OFACE] 212415-4726
[HOME] (914) 271-3872

NATIONAL RESPONSE CENTER [ENVIRONMENTAL EMERGENCY ONLY) (BOO) 424-8802

TAMS OFFICES NEW YORK CITY (212) 867.1777
BLOOMFIELD (201) 338-6680
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APPENDIX A

CHEMICAL HAZARD EVALUATION SHEETS

BENZENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
FUEL OILS
GASOLINE
MERCURY
PYRENE -
TOLUENE
M-XYLENE
O-XYLENE
P-XYLENE

.

.

.

.

.

.

.

.

.

.

.



CHEMICAL HAZARD EVALUATION

CHEMICAL NAME

SYNONYMS

REFERENCES CONSULTED

Benzene CAS Number: 71-43-2

Benzol. cycIohexatriene. coal tar naphtha. carbon oil bicarburet of hydrogen

NIOSH/OSHA Pocket Guide: CRC Handbook of Chemistry and PhYSIcs. ACGIC TLVS for

1985-86. Sax 6th ed.

CHEMICAl PROPERTIES

Chemical Formula

Molecular Weight

PhYSIcal State

Solubility (H2O)

Boiling Point

Freezing Point

ionization Potential

C1H.

78.12

Liquid

0.06%

1768FISO.18C)

428 FfS.S8 C)

9.25 .v

Vaoor Pressure/Density 2.7

SpeCIfic Gravity 0.877

Odor Threshold 12 ppm

Rash Point 7. 1 'Yo

Rammabl8 Umits 14% . 7 1 %

Incompatibilities Strong oxidizers. zinc

in presence of steam. cnlorine trifluoride. ozone. sulfuric

aCId. potaSSIum. chromiC annyrlde: diborane

Extinguishant amo foam. carbOn ~.

PEL/STEL

Carcinogen

Human

25 ppm (prOpOSed for deletiont

2CXX1 ppm

Carcinogen

BIOLOGICAL PROPERTIES

TlV-TWA

Odor Characteristics

Route of Exposure

10ppm

Atomatic

Inhalation. ingestion.

direct contaCt. skin absorption

Rat/Mouse Carcinogen

HANDUNG RECOMMENDATIONS (P.r.o~1 protective me..ure..

Impermeable protecting clothing, gloves and boots: eye protection: respirator required at 1 ppm: SCBAs requlrea at 10 ppm.

HEALTH HAZARDS AND FIRST AID

Eyes: wash immediately with large amounts of water

Skin: wasn with soap (mild detergent' and water

Inhalation: move person to fresh air: Derform anificial resPIration if breating stoDped

Ingestion: do not induce vomiting. remove by gastric lavage and catharsis: g8t immediate medical attention

SYMPTOMS

Acute: Excitation. euphoria. headache. drOWSIness. dizziness. vomiting. delirium. unconSCIousness. blurred vision. tremors. shallow

respiration

Chronic: Headache. anorexia. drOWsiness. nervousness. pallor. anemia. bleeding under skin and eyes. reduced clotting ability.

possibly leukemIa. liver and kidney damage

H&S Updated: 3/11/91



CHEMICAL HAZARD EVALUATION

CHEMICAL NAME
SYNONYMS
REFERENCES CONSULTED

Benzola)anthracene CAS Number 56-55-3
Benzla) anthracene: 1.2-benzanthracene
Sax. I. 6th ed: A TSDR T ox. Profiles. 1987: NIOSH Pocket Guide. 1990

CHEMICAL PROPERTIES
Chemical Formula
Molecular Weight
Physical State
Solubility (H2O)
Boiling Point
Freezing Point

C.SH.2
228.30
colorless plates or leaflets
9-14 uQ/L
400'C
1S0'C

V: 2.2x1 0-8 mmHG
Vapor PressureiDensity: 20'C d: 1.274@20'C
Specific Gravity.
Odor Threshold
Flash Point : Unknown
Flammable Limits Unknown
Incompatibilities

strong oxidizers

BIOLOGICAL PROPERTIES
TLV-TWA
Odor Characteristics
Route of Exposure

PEL/STEL
IDLH
Mouse

0.2 mgjm3
700 mgjm3
Skin: TDLO: 18 mg/kg: NEO
9<it TD:240 rrrJ/kgj1'M:tIEO

0.2 mg/m;)
Unknown
dermal: inhalation. ingestion

iANDLlNG RECOMMENDATIONS (Personal protective measures)

Gloves. tyvek. SCBA

HEALTH HAZARDS AND FIRST AID

Eye: Irrigate immediate
Skin: wash with soap
Inhalation: respiratory suppon

SYMPTOMS

Animal carcinogen in skin. Possible mutagen. Scrotal cancer when exposed to polyaromatic hydrocarbon mixtures.
Stored in adipose tissue.

H&S



CHEMICAL HAZARD EVALUATION

CHEMICAL NAME
SYNONYMS
REFERENCES CONSULTED

Benzo(a)pyrene CAS Number 50-32-8
BenzO(d.e.f)chrysene: 3.4-benzopyrene
Sax. I.. 7th ed.: ATSDR Toxicological Profile for PAHs. 1989: Patty's Industrial Hygiene

CHEMICAL PROPERTIES
Chemical Formula
Molecular Weight
Physical State
Solubility (H,O)
Boiling Point
Freezing Point

C2QH.,
252.32
yellow crystals
insoluble
31~ @ 1Qmm
17goC

VO:1.351

Vapor Pressure IDensity:vp: 5.Sa104w..."O 025-c
SpecIfic Gravity

Odor Threshold
Flash Poim . Unknown
Flammable Limits Unknown
Incompatibilities

BIOlOGICAL PROPERTIES
TLV-TWA
Odor Characteristics
ROUte of Exposure

0.2 mg/m:lPEL/STEL
IDLH
Mouse
Human

0.2 mg/mJ*
Unknown
dermal contact. inhalation. oral :~TD...:100 nIQ,.7.1S) c.8gJ

infl-TC... 70 !I9,m' ~.1Y.>Iu~

HANDLING RECOMMENDATIONS (Personal protective measures)

Impervious clothing. gloves. respirator

HEALTH HAZARDS AND FIRST AID

Eyes: Irrigate Immediately
Skin: wash with soap immediately
Inhalation: remove to fresh air and perform artificial respiration
Ingestion: give large quantities of w.ater and induce vomiting.

SYMPTOMS

Acute: At high levels. death occurs due to bone marrow depression

ChrOniC: Aplastic anemia. pancytopenia. Skin effects such as wa"-like lesIons leading to cancers. Cancers include
skin and lungs. Teratogenic effects. tumors. and neoplasia noted in laboratory animals.. Suspected human carCinogen for skin and bronchial carcinoma.

H&S



CHEMICAL HAZARD EV ALUA TJON

:HEMICAL NAME
SYNONYMS

~EFERENCES CCNSULTED iRP Tox Guide. Patty's Inaustnal Hygiene ana ToxIcology

CHEMICAL PROPERTIES

Chemical Formula

Molecular Weight

~hysical State

Solubility (H2O)

Boiling Point

Freezing Point

2.12 to 26.4C1Q.C15 Hydrocarbons

38.C. 169.C
0.6% - 75.
Strong oxidizers

Vapor Pressure/Density

SpecifiC Gravity

Odor Thresnold

Rash Point

Rammacle Umits

Incompatloilities

310LOGlCAl PROPERTIES

TLV-TWA

Odor CharacteristIcs

Route of Exposure

°El/STEl

:DlH

Human

~DDm
Kerosene cnaraCterlStlcs

Inhalation. InQestlon.

contact

HANDLING RECOMMENDATIONS (Personal protective measures)

Skin ana eye orotection: level C at greater tnan 300 ppm: Level B at greater than 1.0CK) oom.

HEALTH HAZARDS AND FIRST AID

Ingestion: do not induce vomltlnQ.

~~: move to fresh air: admInister CPR if necessary

Skin: wasn WIt" scaD and water

SYMPTOMS

Acute: Headache. nausea. confusio~siness~nwlsions. coma. Irritatin~to skin. Ingestion. nausea. vo~lting. asciration.

may cause lung damage.

ChronIc: Kidney oamaqe



CHEMICAL HAZARD EV ALUA 1l0N

CAS NumDer: 8006-61-9GaSOline

Petrol. Motor Soirlts. Benzin

:HEMICAL NAME
SYNONYMS

=1EFERENCES CONSULTED ACGIH TLVs. lAP Tox Guide. Patty's Inoustrlal Hygiene ano ToxiCOlogy

CHEMICAL PROPERTIES

ChemIcal Formula

Molecular Weight

:lhysical State

Solubility (H2O)

Boiling Point

Freezing Point

263 . 675 mm/Hg

0.732
0.25 ppm
.38 to ~-C

,.~. 7.6-

Oxidize,.

~~~~~~ Vapor Pressure/Density

SpeCific Gravity
Odor Threshold

Flash Point

Flammable Umits

Incompatibilities

:IOLOGICAL PROPERTIES

-,-V-TWA

Odor CharaCteristIcs

~ute of ExpOsure

PEl/STEL
,DLH
Human

30 ODIn . STEL 500 oom

HANDLING RECOMMENDATIONS (Personal protective measures.

Skin a~ eye protectIOn: Level C at greater than ~_oom: organlc_~ao~c~~~!dges: Level B at greater than 500 p~

HEALTH HAZARDS AND FIRST AID

IngestIon: dO not induce vomiting.

Inhalation: move to fresh air: admIniSter CPR if necessary

Skin: wasn wIth water tor one hour

Skin: flush wIth water

SYMPTOMS

Acute: CNS deoresent. May cause flushing. confusion. stagger. slurred soeea,. narcosis. coma. death.

Irritating to skin a~~cous memOranes. AsOlratl~n may cause cnemlc_~1 oneumonitis. pulmonary enaema ana he~rrnaQe.

Chronic: Kidney aamaQ8. Some comoonents are classified as caraClnogens.



CHEMICAL HAZARD EVALUATION

:HEMICAL NAME

SYNONYMS
REFERENCES CONSUlTED

CAS NumD8r 7439-97-6MeraJry
Quicksilver. NA 2809. CHS 14020
NIOSH. OSHA Pocket Guide: Merck Index

CHEMICAL PROPERTIES
Chemical Formula
Molecular WeIght
Physical State
Solubility IH,O)
Boiling Point
Freezing Point

rig
200.6
Liqujd
O.OO~
674 F1357 C)
.38-F(-39 C)

Vacor Pressure/Density
Specific Gravity
Odor Thresnold
Flash Point
FlammaDle LimIts
Inoompatlbjlities

gases

0.0012 mmHg/7.Q
13.59

Nonflammable
N/A
Acetylenes. ammooia

81a.OOICAL PROPERTIES
TLV-TWA
Odor CharacterIStics
Route ot Exoosure

0.05 mg/mJ 10.05 mg/m;;
OdorleSS
Inhalation. aosorDtlon.
skIn & eye contact

PEL/STEL
IDLH
Human
CarcInogen

0.' mg/mJ ceiling
28 mg/mJ
LD._o '429 mg/kg
!ndefinite animal

HANDLING RECOMMENDATIONS (Personal protective measures I

Prevent skin contact: wear impervIOUS clothing, gloves. and boots: face shIelds: respirators required at 0.1 mg/mJ: SCSAs
required at 28 In9/mJ. Eye prOtection shOUld be worn.

HEALTH HAZARDS AND FIRST AID

Radiation hazard at 7 x 10.1 uCi/ml in air: avoid exposure for long periodS: flush eyes with water: wash skin with soap and
water.
Skin: wasn with soao and water
Eve: fluSh with water
nhalatlOr1: remove to fresh air: perform artificial respiration If necessary
:ngestlon: water: Induce vomiting

SYMPTOMS

Acute: Coughing. ayspnea. dermatits. salivation. lacrimation. thirst. metallic taste. nausea. vomiting. gastrointestinal pain.
heaaaches. chest pains.
ChronIC: Pneumonia. bronchitis. acidosis. leukopenia. hematuria. proteinurIa. diarrhea. blood stools. gingIval lead line.
central nerVCXIs system depression. anorexia. anemia. parestheSia. hallucinations. mental depression. nervlOOsness.
Incooroinatlon. Insomnia. headache. weight loss. tremors. convulsions. cardiac depression. liver damage. kidney damage.
'1umoness In extremities. fatIgue.

H&S Updated: 3/12/91



CHEMICAL HAZARD EVALUATION

CHEMICAL NAME
SYNONYMS
REFERENCES CONSULTED

Pyrene CAS Number
Benzo( d.e. f)phenc.nthrene: beta-pyrene
IRIS: ATSDR Toxicological Profile of PAHs. 1989

129-00-0

CHEMICAL PROPERTIES
ChemIcal Formula
Molecular Weight
PhysIcal State
Solubility (H2O)
Boiling Point
Melting Point

Vapor Pressure/Density:2~1~ 1ao"-"'W'~--
Specific Gravity
Odor Threshold No data
Flash Point : Not found
Flammable Umits : Not found
Incompatibilities Not found

C'8H1O

202.26
solid
0.135 mg/L
759Of: 404°C
1S6"C

PEL/STEL
IDLH
Mouse
Human

02 n'K]/m3(cxa fa' ~ VOC)
400 mg/mJ

BIOLOGICAL PROPERT1ES
TLV-TWA
Odor CharacterIstics
Route of Exposure

0.2 mg/m3(coal tar pitch VaG)
No data
ingestion. dermal contact.
inhalation

'--tANDLING RECOMMENDATIONS (Personal protective measures)

Gloves. impervious clothing, ca"ridge respirator

HEALTH HAZARDS AND FIRST AID

Eyes: Irrigate immediately
Skin: wash with soap immediately
Inhalation: respiratory suppon
Ingestion: get medical attention immediately

SYMPTOMS

Chronic ingestion yields kidney lesions. Not classified as a human carcinogen. No mutagenic data.
Human teratogen

Acute: skin irritam

H&S



CHEMICAL HAZARD EVALUATION

Toluene CAS Number: 108-88-3

Methyl benzene: phenytmethane

NIQSH/OSHA Pocket Guide. CAC Handbook of Chemistry and Physics: ACGIH TLVs for

1987-88: Sax 6th Ed.. Patty's Industrial Hygiene ana Toxicology

CHEMICAL NAME

SYNONYMS

REFERENCES CONSLR.. TED

CHEMICAL PROPERTIES

ChemIcal Formula

Molecular Weight

Physical State

Solubility (H2O)

Boiling Point

Freezing Point

CeHsCH,
92.2

Uquid

0.05%

111 C

.9S'C

22 mm @ 2Q'C/3.14

.867

2.5 ppm

4OF 14'C)

1.3%.7.0%

Strong oxidizers

Vapor Pressure/Density

SpecIfic Gravity

Odor Threshold

Flash Point

Flammable Limits

Incompatibilities

STet

IDLH

Human

100 ppm

Sweet. pungent. benzene-like

Inhalation. ingestion. skin

and eye contact

810LOGICAL PROPERTIES

7lV-TWA/PEL

Odor Characteristics

Route of Exposure

150 ppm

2000 ppm

moderate toxicant:

non-carcinogeniC

Rat/Mouse LOw 7 g/kg; LC. 8000 ppm

HANDLING RECOMMENDATIONS (Personal protective measures)

Impermeable protecting clothing. gloves. and bOOts: eye protection. respirator required at 100 ppm: SCBAs required at

2000 ppm.

HEALTH HAZARDS AND FIRST AID

Eyes: wash immediately with large amounts of water

Skin: wash with soap (mild detergent) and water

Inhalation: move person to fresh air: perform artificial respiration if breathing stopped

ingestion: do not induce vomiting, remove by gastric lavage and catharsis: get immediate medical attention

SYMPTOMS

Acute: Central neryous system depressant. headache. drowsiness. fatigue. weakness. delirium. unconsciCMJsness

Chronic: Possible skin. liver and kidney damage

Updated: 3/12/91H&S



CHEMICAL HAZARD EVALUATION

~-Xylene ~ 08-38-3

1 3-dimethylbenzene. xyiol

?attys InO\lstnal Hygiene: Sax: NIOSH/OSHA Pocket Guide. 1990

CAS NumDer:CHEMICAL NAME

SYNONYMS

REFERENCES CONSULTED

CHEMICAL PROPERTIES

ChemIcal Formula

~oIecular Weight

Physical State

Solubility (H2O)

Boiling PoInt

FreezIng Point

C,H.~

106.17

Liquid

146 fn9/1 @ 25 C

139F

.47.9 F

5 mn Hg @ 2O'C

0.8684 @ 15 C

1 ppm 14.3 mg/m1

77F

1 0% to 6.0%

Oxidizers

Vapor PressurefDensltv

Specific Gravity

Odor Thresoold

Flash Point

Flammacle Limits

Incomcatlbilities

310l0GICAL PROPERTIES

':LY-TWA 435 mg/m:' 1100 !)pm I

Odor Characteristics Aromatic

Route Of Excosure Inhalation. Ingestion. aermat

contact
HANDLING RECOMMENDATIONS (Personal protective measures)

555 mg/m: (150 Ppml

1 000 ppm

?EL/STEL

:DLH

Human

ImpervIOUs DootS. gloveS. and clothing: eye protection: resOIrators wIth organic C3nrldges at levels of 100 ppm: SCBAs

at 10.000 ppm

HEALTH HAZARDS AND FIRST AID

Remove from exposure: perform artifiCIal reSPiratIOn If necessary: wasn skin wIth soap and water: IrrIgate eyes with water:

~o not IndUce vomiting. It swallowea: seeK meolcaJ attentton.

SYMPTOMS

Dermal: burnIng. arying ana defatting of tne Skin

Eye: Irritation

inhalatIon: Irritant to eyes. nose. throat: respIratory tract irritatIon: eventual lung congeStIon. braIn hemorrnage:

unconscloosness

CNS imoalrments: kidney damage: leukooenla: decreaseo pulmonary function: weakly mutagenic.

Updated: 3/12/91H&S



CHEMICAL HAZARD EVALUATION

p.Xylene CAS Number: 106-42-3

14-dimettlylbenzene. XYlol

Patty's Industrial HygIene: Sax: NIOSH/OSHA Poctcet GtJide. 1990

CHEMICAL NAME

SYNONYMS

REFERENCES CONSULTED

CHEMICAL PROPERTIES

Chemical Formula

Moleallar WelQnt

Physical State

Solubility (H2O)

Boiling Point

Freezing Point

C,H.o

106.17

liquid

156 mg/l @ 25C

138.3F

13.14

Vapor Pressure,Oenslty 5.5 mm Hg @ 2O'C

Specific GravIty 0.8611 @ 2OC

Odor Threshold 1 ppm 14.3 mg/m;

Rash Point 77'F

Flammable limits 1.0% to 6.0%

Incompatibilities Acetic acid + aIr: nitric

acId: 1.3-dichloro-5.5-dimethyI-2.4-imld-azolidindione

BIOLOGICAL PROPERTIES

TlV-TWA

Odor CharacteristICs

Route of Exposure

PEL/STEL

IDLH

Human Tox.

655 mg/mJ '150 ppml

1 000 ppm

Greater than 100 mg/l

435 mg/mJ (1()() ppml

Aromatic

InhalatIon. IngeStion. oermal

contact

HANDLING RECOMMENDATIONS (Personal protective measures)

ImpervlOOs gloves. clothing, and boots: eye protectIon: respirators wIth organic cartridges at levels of 100 ppm: SCBAs at

, o.1XX) !'PIn

HEALTH HAZARDS AND FIRST AID

Remove from exDOsure: per1onn artificial respIration If n_ssary: -sh skin with soap and water: irrigate eyes with water:

do not Induce vomiting, If swallOWed: seeK medical attention.

SYMPTOMS

Dermal: burning. drying and defatting of the skin

Eye: Irritation

Inhalation: Irritant to eyes. nose. throat: respiratory tract irritation: eventual lung congestion. brain hemorrhage;

unoonsclousness

CNS imoalrments: kidney damage; leukopenia: decreaSed pulmonary function: weakly mutagenIc.

Updated: 3/12/91H&S



CHEMICAL HAZARD EVALUATION

o-Xylene : 95-47-6

1 2-dimethylbenzene. xylol
Patty's Industrial Hygiene: Sax: NIOSH/OSHA Pocket Guide. 1990

CAS NumberCHEMICAL NAME

SYNONYMS

REFERENCES CONSULTED

CHEMICAL PRC6'ERTIES

Chemical Formula

Molecular Weight

Physical State

Solubility (H2O)

Boiling Point

Freezing Point

5 mm: Hg @ 2O'C

0.880 @ 2O/4'C

1 ppm (4.3 mo/m3)

62.6'F

1.0% to 6.0%

Oxidizers

Vapor Pressure/Density

Specific Gravity

Odor Threshold

Flash Point

Flammable Limits

Incompatibilities

CsH,o

106.17

Uquid

170.5 mg/l @ 25'C

144.4F

-25.2'F

BIa.OGICAl PROPERTIES

TlV-TWA

Odor Characteristics

Route of Exposure

655 mg/m3 (150 ppm)

1 000 ppm

Greater than 100 mg/l

LDso Sg/kg

PEL/STEL

IOLH

Human Tox.

Rat

435 mg/mJ (100 ppml

Aromatic

Inhalation. ingestion. dermal

contact

HANDUNG RECOMMENDATIONS (Personal protective measures)

Impervious gloves. clothing. and boots: eye protection: respIrators with organic cartridges at levels of 100 ppm: SCBAs at

10.000 ppm

HEALTH HAZARDS AND FIRST AID

Remove from exposure: perform artificial respiration if necessary: wash skin wIth soap and water: Irrigate eyes with water:

do not induce vomiting. if swallowed: seek medical attentiOn.

SYMPTOMS

Dermal: burning, drying and defatting of the skin

Eye: irritation

Inhalation: irritant to eyes, nose. throat: respiratory tract irritation: eventual lung congestion. brain hemorrhage;

uncon sciousness

CNS impairments: kidney damage: leukopenia: decreased pulmonary function: weakly mutagenic.

Updated: 3/12/91H&S



APPENDIX B

HEAT STRESS/COLD STRESS



HEAT STRESS

Field operations during the summer months can create a variety of hazards to the
empioyee. Heat cramps, heat exhaustion, and heat stroke can be experienced; and if
not remedied, can threaten life or health. Therefore, it is important that all employees
be able to recognize symptoms of these conditions and be capable of arresting the
problem as quickly as possible.

& THE EFFECTS OF HEAT

As the result of normal oxidation processes within the body, a predictable
amount of heat is generated. If the heat is liberated as it is formed, there is no
change in body temperature. If the heat is liberated more rapidly, the body
cools to a point at which the production of heat is accelerated and the excess
is available to bring the body temperature back to normal.

Interference with the elimination of heat leads to its accumulation and thus to
the elevation of body temperature. As a result. the person is said to have a
fever. When such a condition exists. it produces a vicious cycle in which
certain body processes speed up and generate additional heat. Then the body
must eliminate not only the normal but also the additional quantities of heat.

Heat produced within the body is brought to the surface largely by the
bloodstream and escapes to the cooler surroundings by conduction and
radiation. If air movement or a breeze strikes the body, additional heat is lost
by convection. However, when the temperature of the surrounding air becomes
equal to or rises above that of the body, all of the heat must be lost by
vaporization of the moisture or sweat from the skin surface. As the air becomes
more humid, vaporization from the skin slows down. Thus, on a day when the
temperature is 95°F to 100°F. with high humidity and little or no breeze,
conditions are ideal for the retention of heat within the body. It is on such a
day, or more commonly a succession of such days (a heat wave), that medical
emergencies due to heat are likely to occur. Such emergencies are classified in
three categories: heat cramps, heat exhaustion, and heat stroke.

1. HEAT CRAMPS

Heat cramps usually affect people who work in hot environments and perspire
a great deal. Loss of salt from the body causes very painful cramps of the leg
and abdominal muscles. Heat cramps also may result from drinking iced liquids
either too quickly or in too large a quantity.

1
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HEAT STROKE3.

Heat stroke is a profound disturbance of the heat-regulation mechanism.
associated with high fever and collapse. Sometimes this condition results in
convulsions. unconsciousness. and even death. Direct exposure to sun. poor
air circulation. poor physical condition. and advanced age (over 40) bear
directly on the tendency to heat stroke. It is a serious threat to life and carries
a 20 percent mortality rate. Alcoholics are extremely susceptible.

The symptoms of heat stroke are:Heat Stroke Svmotoms

.

.

.

.

.

.

.

.

Sudden onset;
Dry, hot, and flushed skin;
Dilated pupils;
Early loss of consciousness;
Full and fast pulse;
Breathing deep at first, later shallow and almost absent:
Muscle twitching, growing into convulsions; and
Body temperature reaching 105°F to 106°F or higher.

Heat Stroke Emeraencv Care

Remember that this is a true emergency. Transportation to a medical facility
should not be delayed. Remove the patient to a cool environment if possible,
and remove as much clothing as possible. Assure an open airway. Reduce body
temperature promptly, preferably by wrapping in a wet sheet or else by dousing
the body with water.

If cold packs are available, place the under the arms, around the neck, at the
ankles, or at any place where blood vessels that lie close to the skin can be
cooled. Protect the patient from injury during convulsions, especially from
tongue biting.

~ AVOIDANCE OF HEAT-RELATED EMERGENCIES

Please note that in the case of heat cramps or heat exhaustion, "Gatorade" or
its equivalent is suggested as past of the treatment regime. The reason for this
type of liquid refreshment is that such beverages will return much-needed
electrolytes to the system. Without these electrolytes, body systems cannot
function properly, thereby increasing the represented health hazard. Therefore,
when personnel are working in situations where the ambient temperatures and
humidity are high, and especially in situations where personal protection Levels
Band C are required, the site safety officer must:

. Assure that all employees drink plenty of fluids ("Gatorade" or its
Equivalent) and drink frequently (e.g., one cup every 20 minutes);

3
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~ REST-RECOVERY REGIME

One method of measuring the effectiveness of employees' rest-recovery regime
is by monitoring the heart rate. The "Brouha Guideline" is one such method:

. During a three-minute period, count the pulse rate for the 1.a.s.t 30
seconds of the first minute, the ~ 30 seconds of the second minute,
and the 1.a.s.t 30 seconds of the third minute.
Double the count.

If the recovery pulse rate during the last 30 seconds of the first minute is at
110 beats/minute or less, and the deceleration between the first, second, and
third minutes is at least 10 beats/minute, the work-recovery regime is
acceptable. If the employee's rate is above that specified, a longer rest period
is required, accompanied by an increase intake of fluids.

5
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(:OLD STRESS TRAINING PROGRAM

.0 PURPOSE

-:-":-.e DUrOOSe oi ::--'is tralmn~ tS:

~ 7.:> estaDlish oroceaures for ~:-'.e lmDlementatlon. ;"'i'.alntenance. ano monltorin~

~f a cotd stress controt. prevention. evatuatl0n. ana re5oonse oro~ram.

J 70 describe sl~ns and symptoms tnat characterize excessive exoosure oi field

Jersonnel to cold enVironments.

) -:-J reCO~nlZe ::--.e Si~nS ~a svmotoms ,:)1 -::Jld stress ana :nluate prompt

:.JrreC!lVe actlon to ;)revent Inlurv or ceatn.

~ IJ identify Detter metnoQS tor tne control ano prevention ot cold stress.;:)

2. 0 APPLICABn..ITY

This work instruction IS applicaole to the performance of all field work activities.

3.0 DEFINITIONS

Frost nio - A wnitened area oi skin whim .is painful or gives a slight burning

sensatlon.

nvPotnermia - L.owerin~ oi the body.s core temperature due to prolonged exposure

to cold.

T,ermore2Ulatorv Centers - Centers in the :-.ypothalmus t:'at :-~gulate heat

~rOQuCtlOn and heat loss. so that normal body temperature is maintamea. T~ey are

~nfluenced by nervous Impulses f:-om c.Jtaneous (skin) receptors and by the

:~m~erature oi the 01000 flowln~ tnrou~n them.



~~"' I -- Ie""""'. ,.,
"'-' ".'" --""- S ;':'I r K- St r" c ."" n ' s -'" :-'ave A"""' 10 veA S "~"""" nlZ A ._~ C'~" S- .., w ..", . ._, ' - ."'--~ - _.~;.

::'.-.C S'..'1"'.otoms 01 ~:.:~ S.~~5S ana aDDIY i~;st :='10 as neeae~. ,3,;50 g;ves T.e!!"!oas-J:

::~tr:rrin~ ana ~reVentln~ C:10 s.ress 'W"nile ::". ::-..e f ieid.

RESPONSIBILmES

":"..e Re~lonai Healt:'! ana Safety Representative ..RHSR) or nis aeslgnee wlil provide

::-alrun~ instrUCtion on cold stress to all ~US employees en~ageo in field activities.

?rolect ~.iana~ers \P\t) ana Site Safety Officers (550) are res~nslbte for ensuring

::--.at all personnel are comoletely knowled~eaole oi the SI~ns ana symptoms 01 c~ld

;~ress. .:-.e metnoas to prevent It. ana the first aid requlrea.

":1 Si.e ~ersonnel :nUSt oe completelv knowieageaole ot the sl~ns ana symptoms ot

:Jld s.r~ss. t:1e metnods to prevent 1 t. and t~e firs't ald requlrea.

PROCEDURES

7..1 Cold ExDOstre

?ersons working outdoors .n temperatures at or below freezlng may experIence

:;ostcite. Extreme cold for a short time may cause severe Injury to the surface of

::".e !)Cay or result .;1 protouna generalized cooling, causln~ aeatn. :'.reas oi t~e

Joay t~at nave a nigh surtace area to volume ratio, sucn as fingers. toes. ana ears

.ire tne most susceptlble.

?rolongea exposure to extreme cold produces the following manifestations:

shivering, numbness. low body temperature. drowsiness. and marked muscular

.veai<ness.

r'NO tactors influence the developmen~ of a cold injury: ambient temperature ana

::1e velocity of the wlnd. '-Vindcnill (Table l) is used to describe the cnilling effeCt

)f moving air in combinatlOn with low temperature. For example, l',j°F with a

.lima of ~.5 mph is equivalent in chilling effeCt to still air at -18oF.

:'.5 a zenera! r'-J!e. ..:-.e 2reatest incrementa! increase in windchill occurs when a~ -
.Vlno of 5 ~pn increases to 10 mpn. ;dditiona1!y, 'Jlater conducts heat 240 times

:3.Ster t:1an air. 7:iUS. the cody coots suoden!y when persona! proteCtive equipment

.5 removeo if the ciothin~ underneath is soakea with perspiration.



.'CC S .-- - COft v. --~ se . -"' ro"' s . ..; ::' ' ..- ~. ... .~. :~;c.J.'ec : ',"'eal<ness. --:" III ~' 1-- .. c""
'...

::~!aDse.
--.lter :3.ges ::--'SlSt :'Joor.~j;';. :: : ~~~eatec - :'J."n a

.: ~.

c~~sc:::usness. ~iia ceat.-, -.ot :,:~ate~

:: :. Ilc.lm IS f~una in .3. remote 3.rea. ;: :5 imoortant.o know that cesoite ~isiher

:~.3.t:-.like =.opearance. :-.e!she ca.n :e saveo. :O,!l efforts should :e ~aoe :;:

~~SUSC1-:.3.te this oerson. -::-"e meaical dictim ":"oot deaa untIl warm and deaa" a.opiies

:) this conaition.

7.4.1 ;=irst Aid For Frostbite

:-.e ~olec~;'/es or :::-st .llO for ::-~stoite are !o orotect ~:'Ie !;:Jzen area f:-~:'n !:,;rtner

.'Iury, :: 'J/arm '::1e aifec'tea area r3.cldlv, ~i1d :~ maintain ::-es~lratlon. :t is

-:~is wail cause more severe-nport~nt ::) ne'ler a.llow a :hawea area t:J re!r~eze.

:amage and may lead to amputation.

First aid for frostbite 1S described below:

" Cover the frozen part.

Pr-ovide extra clothing and blankets.):

=ring the "Ictlm Indoors as soon as oosslo1e.)

:ive the vlctlm a warm drink)

?ewarm the frozen part quickly by lmmersin~ it in water that is
warm, but not hot. (Test by pouring some water over the inner surface
of your forrn;;:;: The best way is to soak the part at a temoerature of
102-10.5°F. This may take up to 30 minutes, and the ',ictim will feel
more and more pain as the tissues thaw.

~

If warm water is not .available or practical to use, wrap the affected
part gently in a sheet and warm blankets.

;)

3c Since severe swelling develops very rapidly after thawing, .discon~
.varmlng tne victim as soon as the affectea part ~ecomes flusnea.

::)nce the affected part is rewarmed. have the victim exerCIse It.

I f fin~ers or toes are involved. place cry, sterile gauze between them
:0 keep them separated.

If t:-3vel is necessary, C:Jver t!'le affected parts with sterlie or clean
:iothes ana keeo me injurea parts eievatea.

.:'btain meaical assistance as soon as possible.



- ~~re severe -:ases oi ;".::potnermla. ~Olement ::-~ E:.;jove ~~~atment. :: t .3..S0

7:'is inCludesStlt'..::e some !~/pe or act~.,e r~\)/armln~.

-=.~eCtrlC ::aas or :)lankets

:~mmerclally available nyperthermal (heating) pads

~ot-alr ~lowers or heaters

:';eated blankets. sheets. or clothes

~..:se of human body heat3

:: ;S :.1S0 Imoortant ::J watch for sIgns of r~!urn of norma! t~ermoregu!atory

~ecnanlsms (shivering, :eeth chatterIn~, goose flesh; ana to mOnItor mental status.

','ictim should be tr"anslerrea to a meaical facili tv alter these steos are initiated. .

ana should not be allowed to return to work for at least 48 hours.

t f there has been severe hypothermia. :he ',ictim is not to be considered dead

despite his/her appearance. 7reat :he victim as stated above and prepare for

transfer to a medical facility. If the victim is pulseiess and not breathing, perform

CPR.

-:-:-auma sustained in freezing or suczero conditions re~ulres specIal attention

:ecause 3n Injurea worker :s predisposed to seconaary cold injury. Special

provisions must be made to prevent hypothermia and secondary freezing of

damaged tissues, in addition to providing first aid treatment.

Work Practices7.'

Work Practices at or below lOoP Equivalent Chill TemperatUre (ECT)

r~r work practices at or below lOoF ECT, the following shall apply:

7he work r3.te should not be so high as to cause sweating that will
:-esult in wet clothing.

.)

?~ecautlons
accustomed

I h "

::.ot Ing.

:~at emolovees :ecome

and :-equlred ?rotecti',e

shail ': e
.., ""' e.'" ...

::J.ken
'.!IorKing

:0 ensure
conaitions



-.6 Soeclal Considerations

.1 C:)IO =.: ;:oF -:r :el0W::10ve~s s...ali ::e ~XCIUaea ::-:)1'1\ ;...orK : ::-.ey ~re
.: :'4:e~::-.~ f:-~m ::lseases or :::'i<ln~ ~eC1Catl0n ')lnic:-. ::.terIe~es '~.Itn r,ormal boay

:~~Derature ~~gulatlon or ~~ouces tolerance to ')larK In cold enVlronments (Table

-;, ~.vrKers wno are routmelV e:,<coseo to alr temceratures cetow Gor: 'vlth wind

::Jeeas iess than 5 :111leS per nour SilOUla be meaically certIfied as sultabte for sucn

~:,<cosures. .';t alr temperatures oi 36or: or iess, any worker wno becomes Immersea

:I .~ater or wnose clothin~ Decomes wet will be immediately provided a c:tan~e oi

:::Jmin~ ana be treatea for nvpotnermla.
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TABLE 4

.1edica:~ons -~ch ~teriere ~~~ ~e pnysiologic ~sponse to cold. stress or

:"""1crease t...,.e nsk or f:oostbite.

~chi.azl!1e ana relat:ed ~-=--.mds

Q'llorprcmazine (~azir1e)

?:"a:BZine ( s parine )

Fl ~ he'IaZ il1e (Prclixin)

?erphenazine (Trilafcn )

?rochlorperazine (r~ine.)

:"ri£l\.Dperazine ( S telazine )

'r'hioridizine ~ larti )

Tr1m! t.t¥:i)ert'J' ~ t'I. <Ti .gaD)

Pr ~ chaziI'2 (~a-~-~I)

.eta B1CK:ker ~mr.s

PrcprGi~lol (!lxieral)

~~lol (~sor )

~lol (Co rgard )

1=101 ( Bl~~drB1)

At~lol ( T a"KJrim)

PinOOlol (Viskin)

f.r2ot: Alkaloids (~-~t:%'ictcrs)

Ergo~ Tara"au (T,lymuj,t1e. Caf~. Gynergen)

~t:hygergide (Sanserr.)





APPENDIX C

DECONTAMINATION PROCEDURES





PERSONNEL DECONTAMINATION PROCEDURES

A. EQUIPMENT WORN

The full decontamination procedure outlined is for personnel wearing Level B
and Level C protection (with taped joints between gloves, boots, and suit)
consisting of:

One-piece. hooded (optional), chemical-resistant splash suit.
Full-face mask. air-purifying respirators with cartridges or self-contained
breathing apparatus (SCBA).
Hard hat.
Chemical-resistant. steel toe and shank boots (neoprene or similar
material boots that meet or exceed ANSI Z41.1-1967/75).
Inner and outer gloves.

B. DECONTAMINATION PROCEDURES

Station 1: Equipment Drop

Deposit equipment used onsite such as sampling devices and containers.
tools. etc. on a plastic dropcloth.

Station 2: PPE Wash

ScrUb outer protective equipment (boots. gloves. Tyvek/Saranex covers)
with Alconox and water

Equipment: wash tub. alconox!water solution~ scrub brushes

Station 3: PPE Rinse

Rinse off decon solution from Station 2.

Equipment: Wash tub; high pressure sprayer

Station 4:

( optional)
CartrIdge/Tank Change

Support personnel change tanks/cartridges. Worker returns to duty.

TAMS





APPENDIX D

ON-SITE INCIDENT REPORT FORM





TABLE 4-3

TAMS CONSULTANTS, INC.

INCIDENT REPORT FORM
Page 1 of 3

PERSONAL INFORMATION DATE:

Sex:Name: Age:

Home Address:

Home Office: Position ITitle:

SITE IN FORMAT10N

Site Name: Project No.:

Project Manager:Location:

Location: Safety Officer:

Hazardous materials on site:

Activity on site:

INCIDENT INFORMATION

Date of incident: Time:

Type: .Exposure ,Possible Exposure Physical Injury

Brief Description of injury jexposure and area affected:

Where onsite did the incident occur?

4-35
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TABLE 4-3

TAMS CONSULTANTS, INC.

INCIDENT REPORT FORM
Page 2 of 3

If First Aid, describe extent of treatment, who administered and location.

If medical treatment:

Facility Name Phone

Address

Physidan

Date of Care Out-Patient In-Patient

Witnesses (name, address, phone, company):

Contributing Factors (double check primary cause):

Weather Unsafe Act

Illumination
Machinery
Vehicle Failure of Control Measure

Explain how and why applicable factors contributed to incident:
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TABLE 4-3

TAMS CONSULTANTS, INC.

INCIDENT REPORT FORM
Page 3 of 3

RESPONSE

Persons informed of incident:

Was medical attention received? Yes (Date) No

Briefly describe attention received:

Where (include address)?

Physician's Name:

Preventive measures to avert recurrence of the type of incident:

PROVIDE ADDmONAL INFORMATION ON THE BACK OF THIS FORM
ATTACH ALL OTHER RELEVANT INFORMATION
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APPENDIX E

MEDICAL DATA SHEET





MEDICAL DATA SHEET
SITE HEALTH AND SAFETY PLAN

This medical Data sneet will be comoleted by allan-site oersonnel ana will be
kept in the Command Post during the conduct of site operations. Comoletlon
is reQuired in addition to compliance with any meoical test reQUirements
described in the Health and SafetY Plan. This form will accomcany any
personnel when medical assistance IS needed or if transport to hoscltal facilities
is reQuired.

PrOject

Home TelephoneName

Address

Aoe Heioht Weight

Emergencv Contact Phone No

Drug or otner Allergies

Particular SensrtJV1tlBS

Do You Wear Contacts?

Prov1de I ChecWJist of PreY10US Illness Aeaated to Exposure to

Hazardous Chemlcats

What medicatIons are yOU pr...nttv using?

Do yoU naye any medical r88tncuons 7

Name. Addrau. and Phone Number of peraonnet physician:

SignatUre Date

'-
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The Occupational Safety and Health Act of 1970
provides job safety and health protection for -.Workers by
promoting safe and healthful workir')g conditions
throughout the Nation. Requirements of the Act include
the following:
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.0 INTRODUCTION

1.1 Purpose and Objective

The purpose of this Quality Assurance/Quality Control (QA/QC) Plan is to document planned investigative
activities and establish the criteria for performing these activities at a pre-determined quality, and to review
and summarize such work performed by others, as relates to the Onondaga Lake Project (aLP) being
performed under the TAMS Consultants, Inc.INew York State Department of Environmental Conservation
(NYSDEC) Superfund Standby Contract Work Assignment No. 0003060-9.

The project will be designed and conducted in accordance with the United States Environmental Protection
Agency (EPA) Guidance for Conducting Remediallnvesti2ations and Feasibilitv Studies Under CERCLA
(US EP A, October 1988) which is in agreement with the NYSDEC Guidelines for Remediallnvestigationsl
Feasibilitv Studies, Technical and Administrative Guidance Memorandum HWR-89-4025 (March 31, 1989).

An objective of this program is to prepare for NYSDEC site summaries of investigative and remedial work
performed by others, and to design and implement similar activities handled directly by TAMS. This
QAlQC Plan is generic in that specific sites or specific field activities are not detailed, but rather, typical
remedial investigation attributes nonnally associated with data quality objectives are discussed. Specific
site investigations will have a Quality Assurance Project Plan (QAPP) addendum addressing specific items.

Due to the regulatory nature of this project and the shared responsibilities of the EP A and the NYSDEC,
comparisons will be made on an on-going basis of policies affecting issues specific to this project, and the
more stringent of the federal or state requirements or recommendations will be applied.

1.2 Project Background

Onondaga Lake is located in Onondaga County in upstate New York, northwest of and contiguous to the
City of Syracuse (Figure 1-1). It has been called the most polluted lake in the United States largely due
to significant sewage and industrial waste discharges to its waters from numerous sources for over a century.
The pollutants which affect the lake are varied in their nature, extent, and pathways of exposure. The lake
itself is only one portion of the site, as the site will include all areas within the watershed (Figure 1-2)
where hazardous substances have come to be located that are impacting or threatening the lake system.

The lake is 4.5 miles long, I mile wide and up to 60 feet deep. Major tributaries flowing into the lake
include: Onondaga Creek, Nine Mile Creek, Ley Creek, Sawmill Creek, Bloody Brook and Harbor Brook.
Another major source of inflow to the lake is the treated effluent from the Metropolitan Sewage Treatment
Plant (METRO). The outlet of Onondaga Lake flows into the Seneca River which ultimately flows into
Lake Ontario.

The shoreline of the lake is owned entirely by government agencies or commercial enterprises. There is
no individually owned shoreline. The City of Syracuse lies to the east and southeast of the lake. The
southwestern shoreline is comprised primarily of wastebed material disposed of by soda ash manufacturing
facilities. The northeastern shoreline is mainly park land owned by Onondaga CountY.

In the 1800's the lake supported commercial fishing and was known for its resorts. Beginning in 1884, the
Solvay Process Company started manufacturing soda ash at facilitjes along the shoreline. The soda ash
company used the shoreline areas to dispose of the manufacturing by-products. These wastebeds now
comprise a significant portion of the southwestern shoreline and are as high as 60 feet above lake surface.

In 1918 the Syracuse Chemical Works began operation ofa chlor-alkali plant at Willis Avenue, Solvay.
In 1947 the plant expanded to include mercury cells for this process. Although not a reactive part of the
process, mercury still found its way into the plant waste stream which ultimately discharged to Onondaga
Lake. In 1953 another chlor-alkali plant located on Bridge Street in Solvay began operation using the
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mercury cell process. The Syracuse area has been host to a variety of industrial manufacturing companies
including General Motors, General Electric, Allied Chemical, and Bristol Myers. Figure 1-3 shows waste
disposing industries reporting air emissions under the Toxics Release Inventory (TRI).

In 1970 the NYSDEC banned fishing on the lake due to high levels of mercury found in fish. In 1984 the
ban was lifted and changed to a health advisory recommendation that no fish be eaten. Local municipal
works contribute pollutants to the Jake as well. These include combined sewer overflow (CSO) discharges
caused by large storms, and the METRO effluent discharge. The Onondaga County Department of Drainage
and Sanitation (OCDDS) has been required via a court order to reduce pollutant loadings to the lake.

In May 1993 the Onondaga Lake site was nominated to the National Priorities List. The US EP A has given
New York State lead agency status to perfonn an RIfFS for the site. The site will encompass numerous
subsites that lie within the lake watershed and are adversely impacting or threatening the lake system.

The U.S. Congress created the Onondaga Lake Management Conference (OLMC) in 1990 (Public Law 101
596, Section 401) and charged it with responsibility for:

the development, in the two-year period beginning on the date of the enactment of this Act, of a
comprehensive restoration, conservation and management plan for Onondaga Lake that recommends
priority corrective actions and compliance schedules for the cleanup of the Lake; and

the coordination of the implementation of such plan by the State of New York, the Anny Corp of
Engineers, the u.S. Environmental Protection Agency, and all local agencies, governments, and
other groups participating in the management conference.

The completion of the Onondaga Lake Management Plan represents the fulfillment of the OLMC's initial
responsibility to develop a plan for restoring the ecological health and recreational uses of Onondaga Lake.
The Plan is intended to be dynamic, to spur action, and to support the OLMC's second responsibility, the
implementation of the recommendations contained in the Plan.

1.3 Project Description

Individual subsites within the project scope will have a specific project description defined in this section.
The QA/QC Plan is part of the RIIFS Work Plan and will serve as the fonnat for quality control field
activities generating and influencing analytical and other measurement data. Future changes or additions
to other phases of work, or to this phase, will be added as addenda to this QAlQC Plan.

This QAlQC Plan will be the quality control basis for the scope of work which is described in the Project
Management Plan, scheduled and budgeted for the period July 1994 through December 1995. The major
tasks comprising the aLP described more fully in the Field Activities Plan (F AP) are:

Scoping and Work Plan development
Acquisition of specialists through subcontract
Site-wide ecological and human health risk assessments
Comprehensive analytical database
Data validation
Compilation, review and reporting of CERCLA 1000e) results
Financial assessment of PRPs
Review subsite Remedial Investigations (RI), perform TAMS-conducted Rls, and
prepare a comprehensive RI report
Review subsite Feasibility Studies (FS), perform TAMS- conducted FSs, and prepare a
comprehensive FS report

Assist NYSDEC in preparation of a Final Record of Decision
Support NYSDEC's Citizen Participation (CP) Program and prepare a CP Plan

Page 2
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Remedial Design/Construction Services and Interim
Remedial Measures

1.4 Project Management and Organization

1.4. Personnel

The general responsibilities of key project personnel are listed below:

Project Manager James P. Behan, P.E., TAMS (Albany, New York) Regional Office Manager
will have responsibility for overall project management and coordination with
NYSDEC.

RI Task Manager Sander I. Bonvell, TAMS (Albany, New York), Manager of Chemistry and
Life Sciences will serve as RI Task Manager for PRP RI report review,
including management of data validation and risk assessment tasks.

FS Task Manager Bruce Fidler, P.E., TAMS (Bloomfield, New Jersey) will serve as the FS Task
Manager for PRP FS review, and overall FS work.

QA Officer Sander Bonvell, TAMS (Albany, New York) will serve as Quality Assurance
Officer and Senior Chemist, and will be responsible for laboratory and data
validation subcontractor assignment.

H & S Officer William Beckett, TAMS (Bloomfield, New Jersey) will serve as the Health
and Safety Officer.

Figure 1-4 provides an outline of project responsibilities.

.42 Soecific Tasks and Semces

TAMS has obtained subcontractor specialists for services relating to limnology, hydrogeology, drilling and
monitoring well installation, laboratory services (*), data validation services (**), field surveying, soil gas
surveys, and geophysical surveys, etc. :

Hager-Richter Geoscience, Inc.
Laboratory Resources, Inc..
New York State Fence, Inc.
Nothnagle Drilling
Om P. Pop Ii, P.E. L.S. P.C.
Roger's Fence Company, Inc.
sm Services, Inc.
Upstate Freshwater Institute

American Auger & Ditching Co.
Atlas Fence, Inc.-
CEA Drilling Services Co. Inc
Central Control Systems, Inc.
ChemWorld Environmental, Inc...
Environmental Quality Associates, Inc...
Enviroscience, Inc...
GZA GeoEnvironmental of NY
H2M Labs, Inc. .
YEC, Inc.
Recra Environmental, Inc..
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2.0 SITE INVESTIGATION PROCEDURES AND RATIONALE

The overall site, which may be as large as the Onondaga Lake watershed, contains numerous known and
potential pollution contributors. Since field work performed by TAMS or its subcontractors will be
dependent on gaps and deficiencies identified from PRP or other previous work, no specific items are
addressed at this time.

Environmental sampling and other field activities will be performed in accordance with general state of the
art techniques as presented, where appropriate, in the following guidance documents:

Samolin2 Guidelines and Protocols. NYSDEC. Division of Water. March 1991

Compendium of Superfund Field Operations Methods. US EPA, December 1987 (EPA/540/P.
87/001

RCRA Ground-Water Monitorine.: Draft Technical Guidance, US EPA, November 1992 (EPAIS30-

R-93-001)

Soil Samoline Quality Assurance User's Guide (Second Edition), US EPA, March 1989,
(EP A/600/8-89/046

Preparation of Soil Sampling Protocol: TechniQues and Strategies. US EPA, May 1983 (EPA-
600/4-83-020)

Region II CERCLA Qualitv Assurance Manual. US EPA, October 1989, Revision I-Final Copy

Appropriate NYSDEC Department of Hazardous Waste Remediation Technical and Administrative
Guidance Memoranda (T AGM).

Much of the work carried out during this first phase of the work assignment pertains to reviewing work
performed by others. To insure a proper and adequate knowledge of the sites and their problems, the
appropriate project personnel will visit these sites for detailed facility and site inspections. This may include
documenting the visit on videotape for other project members to view.

TAMS-lead field investigations will indicate in project-specific QAPP addenda any particular differences
in technical issues or method selections. Typical field activities common to most RIs are described in the
following sections.

2. Groundwater Sampling

Details of groundwater monitoring well installation and development are presented in the project Field
Activity Plan (F AP); site specific variances or additional details will be presented in the site-specific F AP
addenda to the general project-wide FAP.

Groundwater sampling will begin by: taking notes about the well and the surrounding area. and unlocking
the well cover; surveying ambient air, upwind air, and air directly at the top of the well; taking a water
level measurement; sounding the bottom of the well and agitatinglloosening accumulated silt/sediment (this
assumes sounding indicates minimal sediment accumulation and no immediate need for well development);
and then purging the well of three volumes of standing water. Purging will utilize suction-lift pumping,
bailers, and/or inertial pumping to remove water from the wells. After each volume of water removed,
field parameters (pH, turbidity, temperature and specific conductance) will be analyzed to confirm the
presence of fresh water in the well (i.e., equilibration to steady readings), or as an indicator that conditions
cannot reach a steady state; prior to sample collection, the variability of field testing results between
successive well volumes should not vary by more than 100/0, with a minimum of three well volumes purged,
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and an upper limit of five volumes. In the event that recharge is slow, the purging process will continue
until the well is purged "dry". After the water level has returned to its pre-purge level, samples will be
collected from the middle of the screened portion of the well for overburden wells, or at the bottom of rock
wells. If the water level is slow to recharge and does not reach its pre-purge level within several hours,
then samples can be collected after sufficient water has recharged, and the degree of recharge indicated in
field notes with time and depth to water noted.

When bailers are used for sample collection they will be bottom-filling and check-valved, and options
include: dedicated, disposable or non-disposable, PVC, Teflon, or HDPE. Bailers will be lowered gently
with minimal water agitation into the well with dedicated polyethylene or polypropylene line. EP A Region
II requires bailers of stainless steel or Teflon; in accordance with NYSDEC, dedicated Teflon bailers will
be used in low concentration wells, and disposable bailers of PVC or HDPE will be used in highly
contaminated wells. When information about groundwater quality is not known, the more conservative
approach using Teflon bailers will be adopted. All bailers will be pre-washed by brush scrubbing using a
detergent solution (tap water), followed by successive rinses of clean tap water, and a final rinse of
distilled/deionized water. "Dedicated" will be defined as selective use of a clean bailer for one well only,
during anyone particular round of monitoring at anyone site. Following the single use during the specific
round of monitoring, all the bailers for that round of monitoring will be decontaminated off-site (at the
contractor or laboratory facility), and subsequently will be useable for other wells, during other rounds of
monitoring, even at other sites within the Onondaga Lake project. At subsequent rounds of sampling when
bailers are reused, 100/0 of the bailers used, or a specific number of bailers based on the site-specific
chemistry/details will be used to generate field blanks prior to sampling wells. This applies only to
collection of groundwater of low level contamination. Dedicated bailers will be permanently labelled and
a history of the groundwater chemistry from each well at which the bailer is used will be kept. "Low level
contamination" will be defined on a case-by-case basis and will be discussed in detail in site-specific QAPP
addenda. Once cleaned, bailers will be stored by wrapping in aluminum foil.

When pumps are used to collect samples, low flow pumps such as bladder pumps, helical rotor submersible
pumps, gas-drive piston pumps, and submersible centrifugal pumps capable of acheiving flow rates of
approximately IOOml/min, can be used. Also available is the WaTerra Hydro Lift pump (Appendix L), a
reciprocating pump designed to recover water using an inertial lift principle. Where groundwater samples
can be collected by pumping, the specific advantages and disadvantages of each pump type for the analytes
of interest will be reviewed with the NYSDEC during initial project scoping. In general, the rate at which
a well is sampled should not exceed the rate at which the well was purged. Ideally, the rate of sample
collection should be approximately the same as the actual groundwater flow rate. Since this is typically
not possible, low sampling rates at approximately 100 ml/min will be sought to minimize particulates,
immobile in the subsurface under ambient conditions, from being entrained in the sample; to minimize
stripping of volatile compounds, sampling should be perfonned at even lower rates.

The first bailerful of water taken from" a well may be used to rinse the bailer and then discarded. This is
not necessary if the bailer was used to purge the well, and will not be done if acclimating the bailer by
discharging the first bailerful would unnecesarily agitate the water column, causing loss of volatile
compounds, or other physico-chemical changes that would not provide a representative sample. Therefore,
the first bailerful of water will be collected for volatile organics or other light weight/volatile compound
analyses.

Three, 40-ml VOA vials (with Teflon septums) will be used to collect VOA (volatile organics analysis)
samples by gentle pouring directly from the top of the bailer directly into the vial until gently overflowing,
insuring a convex meniscus. Cap the vial, turn the vial over and tap the capped top of the vial firmly in
the palm of the hand to release air pockets/bubbles that may be present on the inside surfaces of the vial.
Upright the vial, and if any bubbles or aggregate of bubbles rise to the top to create an air "pocket" (i.e.,
headspace) or a bubble(s) larger than a "few periods", then dump the water and resample using the same
vial. VOA vials will not contain any chemical oreservative. and thus the holding time for VOAs will be
7 days from the lab's verified time of sample receipt (VTSR). Subsequently sampled water will be
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collected for the remaining organic and inorganic parameters (semiVOAs, pesticides/herbicidesiPCBs,
metals, cyanide), wet chemistry testing, and field parameter testing.

To fill the sample containers (excluding VOA vials), a little bit of each bailerful of water will be put into
each sample container sequentially until each is filled. as opposed to filling one bottle at a time. This order
should not make any difference if the water is turbid free, or otherwise homogeneous; but if the water is
turbid, or otherwise not homogeneous, then sequential filling is important. If bottles are filled one at at ime
and the water is turbid or non-homogeneous, the character of the water quality will vary and analysis will
not provide a representative sample.

Groundwater sampling for metals will be performed in accordance with NYSDEC TAGM HWR-88-4015
(Alteration of Groundwater Samples Collected for Metals Analysis) and EPA Region II CERCLA QA
Manual (page 63-65). At a minimum. all groundwater samples will be collected for total matrix metals
analysis. In the event that turbidity of the sample exceeds 50 NTU, then filtered samples will be collected
in addition to the total matrix samples. Filtered samples will be kept preserved at the laboratory but not
analyzed until results of the total matrix analyses have been evaluated. This does not apply to surface water,
sump liquid or drainage ditch water which will be collected only for total matrix analysis. unless otherwise
specified for the particular project.

Filter devices may be pressure-type or vacuum-type, and should be made of polyethylene, polypropylene
or borosilicate glass. The unit should be pre-<:leaned by rinsing with a 100/0 nitric acid solution followed
by a demonstrated, analyte-free, deionized water rinse, and should be cleaned in the same manner betWeen
samples. A field rinse blank of the filter device will be collected whenever filtered samples are collected.
Demonstrated, analyte-free, deionized water for the rinse will either: 1) be provided by the laboratory and
shipped with the empty sample containers, or 2) be purchaed commercially with an aliquot submined as
a unique sample for determination of background analyte levels, if for reasons now unknown the former
is not practical or possible. The second option. however, does not meet EPA's requirement to document
the analyte-free water prior to sample collection unless such information is obtained from the vendor.

The filter used should be a cellulose-based membrane filter of 0.45 micron (um) nominal pore size.
Samples will be filtered immediately after their colleCtion to minimize changes in the concentration of the
substances of interset. Samples are passed through the filtration apparatus only once, they are not to be
passed through repeatedly [until they are free of turbidity]. Although EP A requires preservation of samples
with undiluted nitric acid, bringing fuming acid into the field poses unnecessary risks, and as such, samples
will instead be preserved [immediately] with a I: I diluted, ultrapure nitric acid and checked to ensure proper
pH has been attained. Filtering is limited to metals analysis and no samples for cyanide, conventional
parameters, or organics will be filtered in this manner. All paperwork accompanying the samples to the
laboratory will clearly state that the samples have been field filtered, in order to avoid a second filtration

at the lab.

VOA vials and containers for all.CLP TCUTAL compounds will be EPA CLP grade as supplied by a
vendor and will meet the "Specifications and Guidance for Contaminant-Free Sample Containers" (OSWER
directive 9240.0-0SA. December 1992; Appendix A herein). Each VOA vial will be labeled. wrapped in
paper toweling or plastic bubble packaging, and then the three vials will be placed in a labelled. dedicated
"Ziploc" plastic bag to be placed in the shipping container/cooler. Larger glass containers will be protected
accordingly, such as with bubble wrap packaging or alternating placement in the coolers with plastic
containers. Samples which require cooling (at a minimum all TCL organics) will be placed. immediately
after sampling and containerizing, in the cooler surrounded by ice or synthetic ice packs. to maintain them
at 4 degrees Celsius during remaining field activities and shipment to the laboratory.

2.2 Air Surveillance and Monitoring

Air surveillance screening of volatile compounds for health and safety concerns will be perfonned with a
portable HNU photoioniZ3tion detector, or equivalent, during invasive activities such as drilling, monitoring
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well installation and development, and sampling, where a conduit is provided for vapors to travel from the
water table or other subsurface zones to above the ground surface, and/or into the breathing zone.
Additional air monitoring for particulates, where appropriate, will be completed using a dust monitor.
Details are presented in the Health and Safety Plan. Analyte-specific issues not generically covered will
be addressed in subsite specific addenda to the HASP, or as a QAPP addenda to the QA/QC Plan, if
ambient monitoring for other than health and safety issues is involved. No ambient air monitoring for
specific compounds will be performed unless the objectives for such monitoring and the criteria for
evaluation of the data are established beforehand. Future subsite QA air monitoring plans will clearly
document the following:

contaminants of concern
contaminant concentrations
receptors of concern
input requirements of any future dispersion models to be used in conjunction with the data
action levels Of. regulatory levels to which the data will be compared
QC samples that will be collected to ensure data quality needs are met
locations of monitors and the basis for their selection
duration of each sampling event and number of events
sample collection methods to be used, e.g., Summa canisters or Tenax/CMS sorbent tubes.
including sampling SOPs. Note: sampling flow rates must be specified
analytical methods
laboratory to be analyzing the samples

Other monitoring such as particulate-adsorbed substances collected by filters or adsorbent tubes will be
addressed in specific subsite projects. Analysis of air for specific compounds will be covered under specific
QAPP addenda for specific subsites. Quantitative air monitoring for organic target compounds will use
EPA's Compendium of Methods for the Determination of Toxic Ore.anic Com~unds in Ambient Air
(EPA/600/4-89/017; June 1988), as an aid for planning and establishing air monitoring programs, it is not
used as the sole source for defining the air monitoring analytical program. Final project specifics will be
document-sourced and will be approved by NYSDEC. Due to the complexity of air monitoring,
consideration will be given, if apppropriate, to using available dispersion models as screening aids to assess
ambient air concentrations at specific receptor locations based on surface soil data and historical
meteorological data. Ambient air monitoring will be warranted depending on the activity levels at the site
and the nearness of receptors.

2.3 Soil Sampling

All soil samples with the exception of those for VOA will be homogenized using the "coning and
quartering" procedure. The soil/sediment will be removed from the sampling equipment and transferred to
a clean surface (plastic, metal foil, wax paper, Teflon, etc.) and, with the exception ofVOA samples, mixed
to provide a more homogeneous sample to the lab; VOA samples will not be mixed but will be placed
directly from the sampling equipment into the VOA vial sample container, minimizing air space where and
when possible.

Remove rocks, twigs, leaves and other debris if they are not considered part of the sample. The sample is
then placed in a clean stainless steel pan or on another clean, inert surface, and thoroughly mixed using a
decontaminated stainless steel spoon or similar clean, inert device. The soil/sediment will be scraped from
the sides, comers, and bottom of the clean pan/surface, rolled to the middle of the pan/surface, and initially
mixed. The sample will then be quartered and moved to the four comers of the mixing pan/surface; each
quarter/comer of the mixing pan/surface will be mixed individually, and then rolled to the center of the
pan/surface and the entire sample mixed again. An aliquot of this final pile will then be transferred to a
4 - 8 ounce jar, slightly tamped down, filled to the top of the jar to minimize head space, and sealed with
Teflon or aluminum lined plastic or metal caps.
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To avoid cross contamination, sampling equipment wil be cleaned according to the following procedure:

disposable gloves will be worn and changed betweeen sampling points
wash and scrub with low phosphate detergent
tap water rinse
rinse with 10% nitric acid, ultrapure (if metals are of interest)
tap water rinse
methanol rinse (if organics are of interest)
thoroughly rinse with deionized, demonstrated anaJyate free water
air dry, and
wrap in aluminum foil for transport

Tap water may be used from any municipal water treatment system; the use of an untreated potable water
supply is not an acceptable substitute. If it is necessary to use split spoons, or other sampling devices,
composed of carbon steel instead of stainless steel, the nitric acid rinse may be lowered to a concentration
of 1% instead of 10 % so as to reduce the possibility of leaching metals from the equipment itself.

Surface soils will be collected generally over a circular area 6 to 12 inches in diameter with a stainless steel
spoon or hand trowel. The depth of sampling will depend on the objective of the task. Preliminary
investigations will be sampled generally from 0 to 4 inches, or 0 to 6 inches below grade (depending on
the overall sampling objectives), and confirmation sampling (e.g., post remedial) will cover usually no more
than a depth of 2 inches below grade.

Test pit soil will be sampled by taking several grab samples from the floor and walls of each pit (i.e., the
first two inches below each walVfloor surface), mixing them slightly in a small pile as described above, and
then containerized appropriately. VOA samples will not be mixed but will be placed into sample containers
directly, a little bit from each wall and the floor. There may also be situations where it will be appropriate
to grab-sample specific zones due to textural variations, the presence of apparent staining, or "hot spot"
preliminary screening results.

Boring soil will be sampled by opening the split barrel, slicing the core (if intact) vertically down the
middle with a sharp kIMfe or similar blade, and scooping sufficient sample from the long axis of the split
core with a spoon or spatula. If the core is not intact, then upon opening the barrel the contents can be
scooped directly with the spoon or spatula. If the core is not homogeneous, insure that representative
portions of each type of material within the spoon are collected. There may also be situations where it will
be appropriate to grab-sample specific zones due to textural variations, the presence of apparent staining,
or "hot spot" preliminary screening results.

Soil screening will be performed in two ways: by waving the probe of the HNU photoionizer directly over
the sample, and/or by headspace screening with a portable gas chromatograph (GC) in the field.

Headspace soil screening will be perfonned by a heated i!eadspace method similar to EPA Method 3810
(SW-846; Revision O/September 1986; Appendix J. Specifics such as: sample size; vial size; heat "bath"
source. temperature and time duration; and spike concentrations will be presented in individual site-specific
QAPPs for NYSDEC comment and approval. Although the typical 40 ml VOA vial with sample headspce
withdrawal through the septum with a syringe can be used for head space screening. an alternative is to use
a wide mouth 4 or 8 ounce glass container to greatly increase the surface area of the sample for volatile off-
gassing. Soil will be placed loosely in the container to approximately three-fourths of the container volume.
covering the opening of the container tightly with aluminum foil. and then capping the container tight to
keep the foil in place and prevent air from leaking in or out. The container will then be placed in a
controlled. heated compartment (oven, sand bath. etc.) for a time to be determined on a site-specific basis;
following this equilibration period. the container cap is removed leaving the aluminum foil in place. The
foil is then punctured with a pin or sewing needle to make a hole just small enough to accomodate the
syringe, and the air sampled by the syringe will be injected into the gas chromatograph.
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2.4 Soil Vapor Study

Soil vapor studies (SYS) will be conducted using a grid system over an area (where not occupied by
structures); additional samples may be collected in areas identified as contaminated or potentially so.
Generally. grid points will be SO feet on center. although the actual grid size will be dependent upon the
size and nature of the area of interest. The spacing density may be based on evaluations from prior
knowledge of the site. or determined by geologic and hydrogeologic considerations.

2.4. Active Soil Vaoor Study

Soil-gas probes will be decontaminated (see Section 2.3 above) prior to delivery to the site. The soil gas
probe (stainless steel, galvanized steel, or aluminum pending specific site requirements and cost
considerations) will be decontaminated by purging ambient air until background readings are achieved on
an HNU (or equivalent organic vapor monitor). For stubborn contamination,'rinse with methanol and water,
then air dry.

A clean soil gas probe (as defined above by ambient air purging and obtaining background readings) will
be used for each sampling location during a particular round of soil vapor survey. Clean, high density
polyethylene (HDPE) tubing will be used at each sample location and discarded. Should analysis of blank
samples indicate potential contamination, the affected equipment will not be used until appropriately cleaned
as indicated by subsequent blank sample testing.

Soil vapor samples will be collected by driving a 1/4-inch steel probe with a removable tip to the desired
depth (4 feet) with a slide hammer and/or vibratory rotary hammer. The probe is pulled back slightly to
free the removable tip; HDPE tubing is inserted into the top of the probe and soil vapor sampled from the
HDPE tubing into a syringe from a "1"" adapter in the vacuum line. The sample will be injected directly
into the GC for analysis. The annulus around the probe will be sealed at ground surface with [bentonite]
clay, and the tubing will be sea]ed into the probe using compression fittings, to prevent air intrusion. A
sampling manifold, attached to the end of the HDPE tubing, will consist of a sampling tee (for collecting
soil gas samples with the gas tight syringe), a vacuum gauge, an air-sampling pump and an organic vapor
detector (i.e., HNU PIlOl or similar/equivalent for "screening" purposes only) arranged in series. The
ambient air within the system will be purged until the photoionization detector reaches its maximum
response. Samples of soil gas will be collected for GC testing after at least three probe volumes of air have
been removed and the organic vapor detector indicates its maximum stabilized response. For the actua1 field
GC testing. there may be particular site-specific analytes not sensitive to photoionization detection (which
is commonly used instrumentation), in which case a site-specific GC detector will be recommended for
NYSDEC comment and approval. Appendix H contains EPA's Standard Operating Procedure No. 2149
for Soil Gas Sampling taken from EPA's Comoendium of ERT Soil Samolin2 and Surface Geoohvsics
Procedures. EPA/540/P-91/006; OSWER Directive 9360.4-02, January 1991. Figure 2-1 shows a typical
diagram of soil gas sampling apparatus.

In the event that sampling nms faster than the instrumental analysis. soil vapor samples may be collected
in air-tight Tedlar bags or glass sampling bulbs and held for no longer than two hours before field GC
analysis. Detection and reporting limits will be subsite specific to meet the particular project objectives and
will be addressed in QAPP addenda.

The following quality control/quality assurance measures will be taken during soil gas surveys

Blank Samples

During each day of field work a blank sample will be run to evaluate the presence of residual contamination
within the soil probe, sampling equipment, etc. These samples will be obtained by assembling the probe
and sampling equipment (e.g., pump tubing, etc.) at ground surface away from suspected contaminant
sources. A "blank" sample will be collected using the sample pump to pull "clean" ambient air through the
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sampling equipment. This sample will be injected into the GC for analysis. Should compounds be detected,
the probes and other equipment will be recleaned and/or tubing replaced until subsequent blank samples do
not contain detectable concentrations of compounds.

S~ike Samples

A spike sample may be collected, where appropriate, and analyzed at a rate of approximately one per 20
soil gas samples. Spike samples will be prepared by placing a known quantity of several of the listed
compounds in a clean Tedlar bag. The spiked sample will be passed through a soil gas probe and the
sampling manifold to monitor for system losses. System losses will be documented.

Duplicate Analysis

Duplicate field analysis will be done at a rate not to exceed one per 20 soil gas samples. Duplicate analysis
will be analyzed by making two injections of the same soil vapor sample collected from a given location.
Should the duplicate sample vary by more than 20 percent from the original sample, the equipment will be
checked and the cause of the variation will be rectified.

Standards and Calibration

A daily, three to five point calibration using standard samples for each of the analytes of interest at
concentrations spanning the instrument detection limit and approximately ten times the instrument detection
limit (or at the highest [linear] concentration expected), will be prepared and analyzed. A mid-range
continuing calibration standard will be run at least three times daily; an average response factor will be used
for calculations to quantify compounds. Standards may be bought commercially as containerized gases, or
prepared as headspace over neat (i.e., pure) solvent in accordance with Appendix H2.

Laboratorv Analysis

Duplicate samples at a rate of ten percent will be collected to contino field identifications, and submitted
to a laboratory for GC/MS confmnation of volatile organics. Two options are available for confinoation
sample collection:

Samples can be collected by inserting a 500-1000 ml glass bulb (stopcock at each end with a side-port
septum for gas withdrawal via syringe) into the sampling train between the source and the pump. Soil vapor
will be allowed to pass through the bulb, and then the stopcock nearest the pump will be closed first; then
the other stopcock will be closed and the bulb will be removed from the sampling train.

An alternative is to use sorbent tubes for easier handling; this also increases the 7 day holding time of glass
bulb collected samples to 14 days. Details of tube sampling such as sorbent type, period of air flow
throught the tube, and flow rate. will be elaborated in the sub-site specific QAPP a.ddenda.

Tubes or bulbs will be labeled. preserved by chilling, and delivered to the laboratory for analysis of
volatiles. At the laboratory, the tube/glass bulb will be allowed to come to ambient temperature before an
aliquot of soil vapor (50 to 100 mls initially ifbulbs are used) is withdrawn with a syringe from the septum
side-port of the bulb, or the tube is desorbed. An aliquot of the bulb will be injected directly into a gas
chromatograph, or into an instrument such as an Envirochem Model 8916 Tube Oesorber (or equivalent),
in which an internal adsorbent will capture the soil gas sample and subsequently thermally desorb it and
analyze it via mass spectrometry in keeping with EP A Method TO-I. If a sorbent tube is used, it will be
desorbed directly by the desorber, or by solvent extraction, and subsequently injected into the GC.

Laboratories for soil gas GC/MS confinnation are not currently under subcontract, so sufficient lead time
must be allowed for RFP (Request for Proposal) preparation (including NYSDEC comment and approval),
as well as NYSDEC comment and approval of the successful RFP bid response.
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Laboratories responding to such an RFP must have method detection limit studies complete and available
for review, including calibration linearity data. They should also have data such as continuous testing over
time from the same laboratory standards and/or field samples to support holding time requirments, as well
as spike and/or surrogate recovery data.

Quality control samples to be analyzed at the laboratory along with field samples during actual site projects,
will include trip blanks (one per day per shipping cooler), spike samples (5% of confirmation samples or
a minimum of one spike sample), and duplicate samples (5% of confirmation samples or a minimum of one

duplicate sample).

2.4.2 Passive Soil Vanor Studv - PETREX Svstem

Because active soil vapor sampling has the disadvantage of perturbing local VOC concentrations by pumping
through a hollow probe, the concentration of these pollutants may vary considerably with depth as a function
of moisture conditions, air-filled porosity, depth to groundwater, and compound characteristics such a
volatility and solubility. Active sampling does not permit the establishment of equilibrium, thus the
concentrations of pollutants collected may be biased toward the lighter more volatile species. Passive soil
vapor sampling allows an equilibrium to develop between the soil gases and the sorbent, and averages out
concentration fluctuations produced by changes in environmental conditions such as variations in barometric
pressure, temperature, moisture, and interactions of pollutant species.

A method employing the advantages of a passive static collector with the advantages of mass spectrometry
has been developed at Northeast Research Institute, Inc. (NERI; Farmington, CT.) This method known
as the PETREX Technique adapted a soil gas surveying system developed at the Colorado School of Mines
for application at sites with complex contamination histories. This method has been developed into a rapid,
high resolution soil gas and groundwater analytic technique capable of detecting volatile organics and many
semi-volatile organics (VOC/SVOC's).

The PETREX passive collector traps VOC/SVOc's using predetennined seive-sized activated charcoal
applied to the tip (I cm) of a ferromagnetic wire. The collectors are cleaned by heating to 358 degrees
Celsius in a high vacuum system, and sealed into a borosilicate glass culture tube under an inert atmosphere.
The passive collectors are activated in the field by removing the cap and seal and placing them in an
inverted position into cored holes at a depth of 45 cm in the grid pattern throughout the survey site. The
holes are backfilled, and flagged for easy location. The collectors are allowed to equilibrate with soil vapors
for periods of hours to several days, and retrieved for analysis by desorption into the ion source of an
interfaced quadrupole mass spectrometer (MS) via Curie-point thennal desorption (ill). The scan range
normally used is 30 to 240 amu with an average 2 minute analysis time per sample. The mass spectrometer
is tuned using the internal standard perfJuorobutylamine (pFTBA) to maintain correct mass assignment and
peak resolution. The identification of compounds is accomplished by comparing mass spectra of the survey
samples to a computerized mass spectral reference library.

This integrative collection method overcomes variations in geology, time and atmospheric conditions that
produce substantia] deviations when using active methods. The collector design incorporates multiple
adsorption wires in the same collection device. A routine fingerprint analysis is performed on one wire
taken from the collector, and where necessary, because of the complexity of the mixture of pollutants, the
second wire is analyzed using additional MS procedures. The use of GC for separation of coeluting species
whose mass spectra are obtained during the elution process facilitiates identification of unknowns, although
this must be requested as it is not generally part of the Petrex system. GC retention indices coupled with
the employment of authentic standards enhances and confirms the mass spectral identification of unknowns.

2.5 Surface Water

Where possible, sample bottles will be lowered below the water surface and allowed to fill. After capping,
bottles will be dried with a paper towel. In the event that the water is visibly contaminated, or suspected
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of low levels of substances which may not be visible but assumed to be hazardous, an intermediate glass
or Teflon dipper bottle will be used to collect the water with subsequent transfer to the final (lab) sample
container. For sample bottles containing preservataives, a dipper bottle will be used to avoid losing the
preservative to the environment which may occur if such containers are immersed.

2.6 Sediment

Sediment samples will be collected using techniques and instrumentation such as a sediment corer (with a
removable Teflon or glass liner to ensure integrity of the surface layer of sediment and minimize loss of
fine grained material), a Ponar dredge, or a small (weighted, if necessary) bucket with holes (i.e., acting as
a sieve) in the bottom to scrape the sediment to a depth of approximately 6 inches and allow water to drain
before removing the sediment with a stainless steel spatula, spoon or hand shovel. Depending on site
requirements, specific sampling recommendations will be made for NYSDEC comment and approval based
on objectives for grain size, inert surfaces for sampling equipment, integrity of sediment and fines, and othe
criteria dependent on sampling technique. With the exception of VOA samples which must be collected
immediately (with no mixing) after retrieval of the sampling equipment, sediment will be transferred to 8
ounce glass jars, allowed to settle for a few minutes, excess water drained (if appropriate), and then mixed
in accordance with instructions for soil as described above.

2.7 Storage and Disposal of Hazardous Waste Groundwater

Groundwater generated during remedial investigations at or down gradient of Class 2 inactive hazardous
waste sites shall be presumed to be a hazardous waste until sampled, analyzed and detennined not to be a
hazardous waste. When necessary, suitable containers shall be used to store groundwater generated during
remedial investigations. Representative samples of the groundwater shall be taken and analyzed to
detennine if the groundwater is or is not a hazardous waste. To the maximum extent practical, groundwater
which is presumed or detennined to be a hazardous waste shall be stored subject to the following conditions:

The water shall be stored in suitable containers;
Drummed water shall be placed on pallets;
Secondary containment should be provided. Temporary facilities such as an asphalt benD
on a paved and sealed surface, a plastic liner within a benned area, etc., may suffice;
Containers used to store water shall be of a type which will not be damaged by freezing
conditions;
Access to the storage area shall be restricted, and proper signs shall be posted; and
Arrangement for proper disposal shall be made a quickly as possible.

Five alternatives for the disposal of contaiminated groundwater generated during remedial investigations at
inactive hazardous waste sites are presented below. Contaminated groundwater may be encountered during
the installation, development, and sampling of monitoring wells, and the conducting of pump tests. It is
important that such contaminated groundwater is properly handled, stored, and disposed. Care must be
taken to ensure that the remedial activities do not result in a worsening of site conditions.

The five alternatives described below provide guidance; other methods of disposal of contaminated
groundwater may be appropriate. Use of any alternative not described below will be proposed to NYSDEC
for comment and approval.

TransDort ofT-site to an authorized RCRA treatment facility.Alternative) :

The groundwater shall be transported by a pennitted hauler in accordance with 6NYCRR, Part 364 and shall
be accompanied by a manifest in accordance with 6NYCRR, Part 372.
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Alternative 2: Dischare.e directly to a sanitarY sewer.

Discharge may be allowed to a sanitary sewer for treatment at a publicly-owned treatment works (POTW)
provided the following conditions are satisfied:

The owner/operator of the POTW is give prior written notification of the quantity and
quality of the groundwater to be discharged, and the owner/operator gives prior written
approval (copy to NYSDEC Project Manager);
If necessary, the water is pretreated to comply with all local ordinances;
The groundwater will not cause a violation of the POTW SPDES Permit;
The groundwater will reach the POTW and will not be by-passed (combined sewers with
overflows to surface waters may not be acceptable); and
The NYSDEC Regional Water Engineer is notified and approves.

Alternative 3: On-site treatment

Larger volumes of groundwater which are presumed or determined to be a hazardous waste may be treated
on-site. During the conduct of pump tests, the volume of groundwater generated may be sufficiently large
to warrant on-site treatment. Following treatment, the water may be discharged to a storm sewer or
receiving stream subject to a temporary authorization by the NYSDEC Regional Water Engineer. Effluent
standards for the treatment water will be established by the Division of Water and will be based upon stream
classifiction, Best Available Technology, volume and duration of the discharge, and the type of
contamination. Larger volumes of water may also be discharged directly to a POTW subject to all the
conditions in Alternative 2, above.

Alternative 4: Transport by truck to a PO~

Transport of contaminated groundwater may be made by a truck to a POTW subject to the following
conditions:

All the conditions in Alternative 2 above are satisfied;
The POTW obtains an identification number from US EPA;
The hauler is licensed in accordance with 6NYCRR, Part 364;
The transported water is accompanied with a completed manifest in accordance with
6NYCRR, Part 372;
The owner/operator of the POTW completes the manifest as a receiver of the hazardous
waste; and
The POTW complies with NYCRR, Part 373-1.1(dX3Xiii).

Alternative 5: On-site disDOsal by 2Tound infiltration.

Groundwater may be disposed on-site by allowing it to infiltrate into the ground. The use of this alternative
for the disposal of contaminated groundwater is subject to the foJlowing considerations:

There must be a defined site which is the source of the groundwater contamination;

If the groundwater is allowed to infiltrate into the ground, all necessary precautions shall
be taken to preclude run-off from the site. Access to the area used must be restricted and
appropriate warning signs must be posted. The area used, "recharge pit", shall be covered
with clean soil when it is no longer needed; and

The infiltrating groundwater will not significantly contribute to the spread of groundwater
pollution from the site.
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2.8 Disposal of Non-Hazardous Waste Groundwater

In order to determine if groundwater encountered during remedial investigations at Class 2 sites in not a
hazardous waste, representative samples shall be collected and analyzed using NYSDEC Contract Laboratory
Program protocols for the Target Compound List parameters, and any other site-specific analytes known
to be present at the site. Groundwater which has been sampled, analyzed, and determined not to be a
hazardous waste may be discharged to the ground, a storm sewer, a sanitary sewer, or a surface water body
subject to the following coniditions:

If to a surface water body, the NYSDEC Regional Water Engineer is give prior notice and

approves;

If to a POTW. the owner/operator of the POTW is given prior notice and approves; and

If to the ground, the infiltrating groundwater will not significantly contribute to the spread
of groundwater pollution from the site.
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3.0 SAMPLE HANDLING

3.) Sample Identification/Labeling

All samples will have unique identifications using the site name, the type of media or sample (i.e., QC),
and the location of the collection point. In all cases, alP stands for Onondaga Lake Project, and X is the
PRP or other site designation yet to be determined. In the event that these unique identifications have too
many numbers/letters that are not compatible with the lab tracking/reporting software, it is understood that
the lab may assign alternative sample identificaions that are keyed to those coming from the field on the
chains of custody.

Soil boring samples will be designated:

OLP-X-SB7-4/6 where: SB7
4/6

= Soil Boring No.7
= The 4 to 6 feet depth interval of the split barrel

Groundwater samples will be designated:

OLP-X-MW25/r-12 where: MW2 Monitoring Well No.2, soiVrock
12' sampling depth/center of screen

-
2.

Sediment samples will be designated:

OLP-X-Sedl-4 where:
4

= Sampling location
= Depth of sampling, in inches.

Surface Water will be designated:

OLP-X-SW- where sw = surface water

Soil vapor samples will be designated:

OLP-X-SVS 1 where svs = Soil vapor sample

Quality control field samples will be designated:

OLP-X-DUPI where DUPI = Duplicate sample

OLP-X-I-TB where TB Trip blank

OLP-X-I-MS(D) where MS = Matrix spike (or MS duplicate)

OLP-X-I-FB where FB = Field blank

Test pit soil samples will be designated

OLP-X-TPI-4 where TPI
4

= Test pit no. )
= Depth in no. of feet below surface
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Waste samples will be designated

OLP-X-WSTl-4 where WSTI
4

= Waste sample or waste pile no. I
= Depth in no. of feet below surface/ground

QC field duplicate samples will be submitted blind to the laboratory; sample identifications will be marked
in the field book and on the copy of the chain-of-custody kept by the sampler and copied to the project
manager. All samples will be labeled in the field prior to the collection of samples. Affixed to each
sampling container will be a non-removable label on which the following information will be recorded with
a permanent water-proof ink (Note: do not use permanent water-proof markers or felt pens containing
VOC solvent for VOA):

.

.

.

.

.

.

Site name, location, and job number
Sample identification code
Date and time
Sampler's name
Preservative
Type of sample (e.g., water, soil, sludge, sediment)
Requested analyses

3.2 Bottles, Preservation, and Holding Time

The selection of sample containers used to collect samples is based on the criteria of: sample matrix,
analytical method, potential contaminants of concern, reactivity of container material with the sample,
QA/QC requirements and any regulatory protocol requirements.

Holding times are judged from the verified time of sample receipt (VTSR) by the laboratory; samples will
be shipped from the field and arrive at the lab no later than 24 hours from the time of sample collection.
Appendix A contains EPA's Specifications and Guidance for Contaminant-Free Sample Containers.
Appendix D contains a list of CLP TCUT AL analytes and CRQUCRDL, and Appendix H3 contains a list
of non-CLP analyte methodology, and preservation, holding time and bottle requirements. When NYSDEC
and EPA CLP holding times differ, the more conservative will be used; at this time those differences
identified are listed below (in days from VTSR):

NYSDEC
7/7
5/5*
40/40

~
]0/]0
]0/5
40/40

Volatiles (without preservative)
Extractable organics - extraction
Extractable organics - analysis

xix = solid/aqueous

. Extraction shall be started widlin S days and completed widlin 7 days of VTSR; if a reextraction and reananlysis must

be performed (e.g.. surrogate recoveries outside of acceptance criteria). die reextraction must be started widlin 10 days and
completed widlin 12 days of VTSR.

3.3 Chain of Custody and Shipping

A chain of custody form (Appendix B or equivalent) wi" trace the path of sample containers from the
project site to the laboratory. Sample/bottle tracking sheets or the chain of custody wi" be used to track
the containers from the laboratory to the containers' destinatjon. The project manager wi" notify the
laboratory of upcoming field sampling events and the subsequent transfer of samples. This notification wi"
include information concerning the number and type of samples, and the anticipated date of arrival.
Insulated sample shipping containers (typically coolers) will be provided by the laboratory for shipping
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samples. All sample bottles within each shipping container will be individually labelled with an adhesive-
held identification label provided by the laboratory. Shipping coolers will be numbered, or otherwise
identified, and this identification will be entered into the chain of custody form.

In addition to sealing coolers for transport with nylon strapping, or a similar shipping tape, each sample
shipping cooler will be sealed with two adhesive tags assigned with unique identification numbers and
signatures. The seal number will be recorded on the chain of custody. Separate numbered seal tags will
be provided by the laboratory for the return shipment.

TAMS project personnel receiving the sample containers from the laboratory will check each cooler for the
integrity of the seals prior to field work. Coolers with both seals broken will be returned to the laboratory
with the containers unused.

Once the sample containers are filled, they will be immediately placed in .the cooler with ice (in Ziploc
plastic bags to prevent leaking) or synthetic ice packs to maintain the samples at 4 degrees Celsius. The field
sampler will indicate the sample designation/location number in the space provided on the chain of custody
form for each sample. The chain of custody forms will be signed and placed in a sealed plastic Ziploc bag
in the cooler. The completed shipping container will be closed, and two paper seals will be affixed to the
lid. The seals must be broken to open the cooler and will indicate tampering if the seals are broken before
receipt at the laboratory. A label may be affixed identifying the cooler as containing "Environmental
Samples"; and the cooler will be hand delivered or shipped via a delivery service to the laboratory
depending on the location of the chosen laboratory and the site. The identification numbers of each cooler
shipped will be written on the chain of custody form and the respective shipping manifest. When the
laboratory receives the coolers, the custody seals will be checked and lab personnel will sign the chain of
custody.
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DATA QUALITY REQUIREMENTS4.0

4.1 Analytical Methods

In the absence of specific testing requirements, it is assumed that unless otherwise directed by NYSDEC
or by the specifics of a particular subsite, analyses will include Superfund Contract Laboratory Program
(CLP) Target Compound List analytes:

CLP Volatile Organics
CLP Sernivolatile Organics
CLP Pesticides/PCBs
CLP 1norganics
Total Cyanide

NYSDEC Method 91-1 (a)
NYSDEC Method 91-2 (a)
NYSDEC Method 91-3 (a)
NYSDEC Metals Methods (b)
US EPA Method 335 (c)

Analytical methods used during this project are presented in the NYSDEC Analytical Services Protocol
(ASP), September f989, revised December, 1991. Specific methods and references for each parameter are
shown above. It is the laboratory's responsibility to be familiar with this document and all procedures and
deliverables within it pertaining to New York State Superfund work. The laboratory must be familiar with
the specific CLP requirements of ASP Volume 1, Exhibits A (Sections I and II), B and C; Volume 2,
Exhibit D, Parts I-V; and Volume 8, Exhibit E, Parts I-VII.

(a)
(b)

NYSDEC Analytical Services Protocol (ASP), September 1989, revised December, 1991.
Methods for Chemical Analysis of Water and Waste, EPA 600/4-79-020, March 1983. modified in reference (a); either
Method 200.7 (inductively coupled plasma) or individual metal specific methods by atomic absorption.

Reference (b) unmodified.(ec)

Copies of "wet chemistry" field methods are found in Appendix C. Listings of individual compounds within
each of the CLP methodologies, along with Practical Quantitation Limits, are found in Appendix D.

TAMS has obtained three laboratories under subcontracts approved by NYSDEC. Parameters for which
there are no EPA or State approved methods will have methods adopted from other sources (e.g., literature)
and presented to EPA and NYSDEC for approval. Prior to the final assignment of a laboratory for a
specific subsite investigation, the lab will need to insure TAMS that they are capable of performing all of
the site-specific required analyses, especially those not covered in the T AMS/Lab subcontract under the
NYSDEC Superfund Standby Program. This will include documentation of experience, method detection
limit studies, and criteria for quantitation limits.

A major Onondaga Lake remedial investigation currently underway is being performed by Allied-Signal,
Inc. (AS.-) and its contractor, PTl Environmental, under consent order with the NYSDEC. In ASI's RIfFS
Work Plan, the following major substances have been identified il1 media of Onondaga Lake or its
tributaries, and some, or all, are expected to be target compounds for specific subsites:

Metals
methyl mercury
total mercury
cadmium
chromium
copper
lead
nickel
zinc

Or2anic Compounds Other Substances
chlorinated benzenes ammonia (unionized)
polychlorinated biphenyls (PCBs) ammonia (total)
BTEX. calcite
polycyclic aromatic hydrocarbons (PAHs) chloride
pesticides.. total dissolved solids

bacteria...

benzene, toluene, ethylbenzene and xylenes
DDD, DDE, DDT, chlordane, dieldrin and endrin
E. coli and Enterococci

Page 18
. 1/27/95

Onondaga Lake Project - Final

onondaga\qapp\qapp.wpw Rev.



4.2 Quality Assurance Objectives

Data quality objectives (DQO) for measurement data in terms of precision, accuracy, representativeness,
comparability, and completeness (PARCC) are established to ensure that the data collected are sufficient
and of adequate quality for their intended uses. Data collected and analyzed in conformance with the DQO
process described in this QAPP will be used in assessing the uncertainty associated with decisions related
to this site.

Sensitivity

The sensitivity or detection limit desired for each analysis or compound is established by NYSDEC as part
of the Analytical Services Protocol (ASP) Superfund Contract Laboratory Program (CLP); the quantitation
limits for the compounds of concern are listed in the tables of Appendix D. It is understood that such limits
are dependent upon matrix interferences. In addition, the laboratory will be required to submit copies of
its method detection limit (MDL) studies for all parameters analyzed.

Detection limits for semi-quantitative tests such as soil vapor analysis are determined by field gas
chromatography based on the following:

The instrument response to standard compounds at concentrations near the instrument detection
limit (IDL) (as identified by the manufacturer) and at ten times the IDL or at the highest
concentration expected at the site;

The instrument signal/noise level;

The instrument gain setting;

Interference from other compounds present at the site; and

Sample dilution.

Accuracv

The laboratory objective for accuracy is to equal or exceed the accuracy demonstrated for the applied
analytical method on similar samples. Percent Recovery Criteria, published by the NYSDEC as part of the
ASP, and those determined from laboratory performance data are used to evaluate accuracy in matrix spike
and blank spike quality control samples. A matrix spike and blank spike will be performed once for every
twenty samples as specified in the ASP-CLP. This will apply to inorganic testing, and organic volatiles,
semi-volatiles and pesticides/herbicides/PCBs analyses.

Accuracy measures the bias in a measurement system; it is difficult to measure for the entire data collection
activity. Accuracy will be assessed through use of known QC samples.

Accuracy values can be presented in a variety of ways. The average error is one way of presenting this
infomlation; however, more commonly accuracy is presented as percent bias or percent recovery. Percent
bias is a standardized average error, that is, the average error divided by the actual or spiked concentration
and converted to a percentage. Percent bias is unitless and allows accuracy of analytical procedures to be
compared easily.

Percent recovery provides the same infonnation as percent bias. routine organic analytical protocol requires
a surrogate spike in each sample. Percent recovery will be defined as:
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% Recovery = (R/S) x 100

where
spike suJTogat
reported surra
% Recovery

s =
R =
% Bias =

This equation is taken from Data Oualitv Objectives for Remedial Response Activities (EPA/540/G-87/003;
March 1987).

Precision

The laboratory objective for precision is to equal or exceed the precision demonstrated for the applied
analytical methods on similar samples. Precision is evaluated by the analyses of laboratory and field
duplicates. Laboratory duplicate analyses will be performed once for every twenty samples as specified in
the NYSDEC ASP-CLP.

Relative Percent Difference (RPD) criteria, prescribed by the NYSDEC, and those detennined from
laboratory performance data, are used to evaluate precision between duplicates. A matrix spike duplicate
will be performed once for every twenty samples.

Precision measures the reproduceability of measurements under a given set of conditions. Specifically, it
is a quantitative measure of the variability of a group of measurements compared to their average value.
Precision is usually stated in terms of standard deviation but other estimates such as the coefficient of
variation, relative standard deviation, range (maximum value minus minimum value), and relative range are
common, and may be used pending review of the data.

The overall precision of measurement data is a mixture of sampling and analytical factors. analytical
precision is much easier to control and quantify than sampling precision; there are more historical data
related to individual method performance and the "universe" is not limited to the samples received in the
laboratory. In contrast, sampling precision is unique to each site or project.

Overall system precision will be detennined by collecting field duplicate samples. Analytical results from
laboratory duplicate samples will provide data on overall measurement precision. Subtracting the analytical
precision from the overall precision will define the sampling precision.

Precision will be detennined from duplicate samples for metals analyses, and matrix spikes and matrix spike
duplicates for organic analyses; it will be expressed as the relative percent difference (% RPD):

% RPD = 100 x 2(X, - XJ I (X, + XJ

X] and X2 are reported concentrations for each duplicate sample and subtracted
differences represent absolute values. The equation is taken from Data Oualitv
Objectives for Remedial Resoonse Activities (EPA/540/G-87-003; March ]987).

where

Reoresentativeness

The representativeness of data is only as good as the representativeness of the samples collected. Sampling
and handling procedures, and laboratory practices are designed to provide a standard set of perfonnance -
driven criteria to provide data of the same quality as other analyses of similar matrices using the same
methods under similar conditions. Representativeness will be detennined by a comparison of the quality
controls for these samples against data from similar samples analyzed at the same time.
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Comparability

Comparability of analytical data among laboratories becomes more accurate and reliable when all labs
follow the same procedure and share information for program enhancement. Some of these procedures
include:

Instrument standards traceable to National Institute of Standards and Tech~ology (NIST), the U.S.
Environmental Protection Agency (EPA), or the New York State Departments of Health or
Environmental Conservation.
Using standard methodologies.
Reporting results for similar matrices in consistent units.
Applying appropriate levels of quality control within the context of the laboratory quality
assurance program.
Participation in inter-laboratory studies to document laboratory performance.

By using traceable standards and standard methods, the analytical results can be compared to other labs
operating similarly. The QA Program documents internal performance. Periodic laboratory proficiency
studies are instituted as a means of monitoring intra-laboratory performance.

Completeness

The goal of completeness is to generate the maximum amount possible of valid data. The highest degree
of completeness would be to fmd all deliverables flawless, valid and acceptable; contrary, the lowest level
of completeness is excessive failure to meet established acceptance criteria and consequent rejection of data.

4.3 Field Quality Assurance

Blank water generated for use during this project must be "demonstrated analyte-free". The criteria for
analyte-free water is based on the EPA. assigned values for the Contract Required Detection Limits (CRDLs)
and Contract Required Quantitation Limits (CRQLs) (see Appendices A and D). If the levels of detection
needed on a specific site are lower than the CLP CRDLs/CRQLs, then those levels are used to define the
criteria for analyte-free water:

purgeable organics
semi-volatile organics
pesticides
PCBs
Inorganics

<10 ppb
< CRQL
< CRQL
< CRQL
< CRDL

However, specifically for the common laboratory contaminants listed below, the allowable limits are three
times the respective CRQLs:

methylene chloride
actone.
toluene
2-butanone
phthalates

,

The analytical testing required for the water to be demonstrated as analyte free must be perfonned prior to
the start of sample collection; thus, it is likely that such water will be supplied by the laboratory along with
an analysis of the water.

If potable water is used during the drilling process and is introduced into the borehole, a sample of the water
should be collected and analyzed to ensure that contaminants are not being introduced via the water supply.

Onondaga Lake Project - Final

onondaga\qapp\qapp. wpw
Page 21
, 1/27/95Rev.



Rinse Blanks4.3

Rinse blanks consist of demonstrated, analyte-free water that show if sampling equipment has the potential
for contaminant carry-over to give a false impression of contamination in a real sample. When rinse blank
water is used to rinse a piece of sampling equipment (before it is used to sample), the rinsate is collected
and analyzed to see if sampling could be biased by contamination from the equipment.

Field Duolicate Samples

Field duplicate samples are used to assess the variability of a matrix at a specific sampling point and to
assess the reproducibility of the sampling method. These samples are defined as second samples collected
from the same location, at the same time, in the exact same manner as the first, and placed into a separate
container (with appropriate mixing/homogenization, except for VOAs). Each duplicate sample will be
analyzed for the same parameters as the original sample collected that day. Thus, both total and component
(field vs. lab) variability can be determined. Duplicates will be collected as matrix spike duplicates and/or
blind field duplicates. Acceptance and control limits for the laboratory will follow NYSDEC ASP
guidelines. The blind field duplicate Relative Percent Difference (RPD) control limit will be 50 percent for
all matrices.

Split Samples

Split samples are used for perfom1ance audits or inter-laboratory comparability of data. A split sample will
be defined as at least two separate sub-samples taken from a single original sample which has been
thoroughly mixed or homogenized prior to the fom1ation of the split samples. The exception to this is
samples for volatile organics analysis which will not be homogenized.

Trio Blanks

The purpose of a VOA trip blank (using demonstrated analyte-free water) is to place a mechanism of control
on sample bottle preparation and blank water quality, and sample handling. The trip blank travels from the
lab to the site with the empty sample bottles and back from the site with the collected samples. There will
be a minimum of I trip blank per shipping cooler per day of sampling. US EP A requires that trip blanks
will be collected only when aqueous volatiles are being sampled.

Field Testioe; OC

Field testing of groundwater will be performed during monitoring well development and following purging
of wells prior to sampling for laboratory samples. Field QA check control limits for pH, specific
conductance (conductivity) and turbidity are detailed below.

If the pH QC control sample (pH 10.0 buffer after initial calibration with pH 4.0 and 7.0 buffers)
exceeds +/- 0.5 pH units from the true value, the source of the error will be detennined and the
instrument recaIibrated. If a continuing calibration check with pH 7.0 buffer is off by +/- 0.5 pH
units, the instrument will be recalibrated.

pH

molar potassium chloridesc Specific conductance QC samples will be on the order of 0.01 or o.
solutions, and must be within 10 percent of the true values.

The turbidity QC sample will be a commercially prepared polymer standard (Advanced Polymer
System,Inc., or equivalent).

Turb
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Background Samoles

Background samples will be taken from uncontaminated upgradient or unaffected areas to compare with
samples of the same medium taken from down gradient or affected areas. At least one background sample
will be collected for each medium such as groundwater, sediment, surface water, and surface soil.

4.4 Laboratory Quality Assurance

4.4. Method Blanks

A method blank is laboratory water on which every step of the method is performed and analyzed along
with the samples. They are used to assess the background variability of the method and to assess the
introduction of contamination to the samples by the method, technique, or instruments as the sample is
prepared and analyzed in the laboratory. Method blanks will be analyzed at a frequency of one for every
twenty samples analyzed.

4.4.2 Laboratory Duolicates

Laboratory duplicates are sub-sampfes taken from a single aliquot of sample after the sample has been
thoroughly mixed or homogenized (with the exception of volatiles), and assess the precision or
reproducibility of the analytical method on a sample of a particular matrix. Laboratory duplicates will be
performed on spiked samples as a Matrix Spike and a Matrix Spike Duplicate (MS/MSD) for volatiles and
extractables, and as a Matrix spike and regular duplicate for metals and cyanide. Straight duplicates will
be run for alkalinity and hardness.

Spiked Samples

Two types of spiked samples will be prepared and analyzed as quality controls: Matrix Spikes and Matrix
Spike Duplicates (MS/MSD) are analyzed to evaluate instrument and method perfonnance and perfonnance
on samples of similar matrix. MS/MSD will be analyzed at a frequency of one (pair) for every 20 samples.
In addition, method blank spikes (MBS) will also be run by the lab as part of the NYSDEC CLP.

4.4.4 Soil Vapor Confirmation

Often soil vapor continuation is requested by NYSOEC, although there is no "official" sampling and
analytical approved methodology. As described in Section 2.4, the laboratory chosen for this work will
confonn to the following quality controls for soil vapor GC/MS continuation that will include at a
minimum: veri tied MOL study and linear calibration, including initial and continuing calibration data; trip
blanks; spike (recovery) samples; and duplicate samples. This laboratory will need to be selected in the
future since the current three subcontracted laboratories do not offer this service.
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DATA DOCUMENT A TION5.0

5.1 Field Notebook

Field notebooks will be initiated at the start of on-site work. Each subcontractor in the field will have a
notebook dedicated to record all pertinent activities. In addition to any forms that will be filled out
summarizing field work (and become part of the project- file), legible photocopies of all pertinent notebook
pages will be submitted by the contractors with their finished written report or product. The field notebook
will include the following daily information for all site activities:

.

.

.

.

Date
Meteorological conditions
Site conditions (e.g., dry, damp, dusty, etc.)
Identification of crew members! other field personnel
Description of field activities
Location(s) where work is performed
Problems and corrective actions taken
Records of all field measurements or descriptions recorded, and
Notice of all modifications to the scope of work.

During drilling operations, the supervising geologist will add the following infonnation:

Dri II ri g type
Documentation of materials used
Downtime
Time work is performed at an elevated or lowered level of respiratory protection
Description of soil or rock strata. and
Diagram of well or piezometer construction.

During sampling of wells and surface water, field samplers will add the following:

Sampling point locations and test results such-as pH, conductance, etc.
Infom1ation about sample collection
Chain of custody infom1ation, and
Field equipment calibration

Field Reporting Forms5.2

Field reporting forms (or their equivalent). to be utilized in this investigation are presented in Appendix E.
These include a daily field form, boring log, monitoring log, monitoring well completion log, well record
and chain of custody form. These forms, when completed, will become part of the permanent project file.
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6.0 EQUIPMENT CALIBRATION AND MAINTENANCE

6.1 Standard Water and Air Quality Field Equipment

Fie]d equipment used during the collection of environmental samples, includes a turbidimeter (turbidity per
EPA Method ]80.]), pH meter (pH per EPA Method ]50.]), conductivity meter (specific conductance per
EPA Method 120.1), thermometer, and photoionization detector.

Calibration and standardiZAtion for the field water quality tests will be in confonnance with the above
referenced test methods (see Appendix C).

The pH meter will be fully recalibrated (three points) at lea.c;t two times daily and it will be checked with
pH 7 buffer every 5 samples, two hours, or every time it has been turned off for more than two hours and
then turned on, whicheve.r occurs first.

.The specific conductance meter will be calibrated at the beginning and in the middle of the work day.

Temperature will be measured with an NBS/NIST traceable thennometer, or with a platinum electrode,
factory calibrated and coupled to the pH meter, or similar meter.

The HNU (or equivalent organic vapor analyzer) use for soil screening and health & safety ambient air
monitoring will be calibrated following the manufacturer's instructions, at the beginning of the day,
whenever the instrument is shut-off for more than two hours, and at the field technician's discretion.

6.2 Laboratory Equipment

All laboratory equipment will be calibrated according to the requirements of the 1991 Revised NYSDEC
ASP, Superfund Contract Laboratory Program for each parameter or group of similar parameters, and
maintained following professional judgement and the manufacturer's specifications.
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CORRECTIVE ACTIONS7.0

If instrument performance or data fall outside acceptable limits, then corrective actions will be taken. These
actions may include: recalibration or standardization of instruments, acquiring new standards, replacing
equipment, repairing equipment, and reanalyzing samples or redoing sections of work.

Subcontractors providing analytical services should perfonn their own internal laboratory audits and
calibration procedures with data review conducted at a frequency so that errors and problems are detected
early, thus avoiding the prospect of redoing large segments of work.

All situations related to this project requiring corrective action will be documented and made part of the
project file. For each measurement system identified requiring corrective action, identify the responsible
individual for initiating the corrective action will be identified and also the individual responsible for

approving the corrective action, if necessary.
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8.0 DATA REDUCTION, V ALIDA TION, AND REPORTING

The guidance followed to perform quality data validation, and the methods and procedures outlined herein
and elsewhere in the Work Plan, pertain to initiating and perfonning data validation, as well as reviewing
data validations perfonned by others, in principal, by PRPs (potentially responsible parties). An outline
of the data validation process is presented here, followed by a description of data validation review
summaries.

Many sources of data will become available as the project develops. It is expected that much of the data
will be forthcoming from state PRP remedial investigations. Figure 8- I ( Exhibit 3-3 from Guidance for
Data Useabilitv in Risk Assessment - Interim Final (EPA/540 G-90-008; October 1990) lists such sources
and their use in risk assessment. Much of this infonnation will be databased.

8.1 Laboratory Data Reduction

The laboratory will meet all applicable documentation, data reduction, and reporting protocols as specified
in the 1991 revision of the NYSDEC ASP CLP. With full CLP documentation, deliverables will include,
but not be limited to:

InOf28Dics
Chains of Custody
Holding Times
Blanks
Furnace AA QC
CRDL Standards
ICP Serial Dilutions
Lab Control Samples
Field & Lab Duplicates
ICP Interference Check
Spiked Sample Recovery

Of2anics
Chains of Custody
Blanks
Holding Times
Internal Standards
Field and Laboratory Duplicates
Tentatively Identified Compounds
GC/MS Instrument Perfonnance Check
System Monitoring Compound Recovery
Matrix Spike & Matrix Spike Duplicates
GC/MS Tuning
Surrogate Recoveries

Copies of the laboratory's generic Quality Assurance Plan (QAP), and the audit perfOm1ed by TAMS as
part of subcontractor procurement are on file at TAMS and with the NYSDEC. The laboratory's QAP or
audit will indicate the standard methods and practices for obtaining and assessing data, and how data are
reduced from the analytical instruments to a fmished report, indicating levels of review along the way.

8.2 Data Validation

TAMS, or its subcontractors will review and validate CLP data. Data validation will be perfomled by
following guidelines established in the US EPA Region 2 SOP No. HW-6, "CLP Organics Data Review"
(Revision No.8, January 1992); and SOP No. HW-2. "Evaluation of Metals Data for the Conb"act
Laboratory Program (CLP)" (based on SOW 3/90; January 1992). These documents (Appendix I) are check
lists which are designed to investigate the degree of accuracy and completeness exhibited by a package of
CLP data. In addition, the following EPA Functional Guidelines will also be used:

US EP A Contract Laboratorv Pro2raln National Functional Guidelines for Or2anic Data
Review, Publication 9240.1-05; EPA-540/R-94/012; PB94-963501; February, 1993.

US EPA Contract Laboratorv Pro2ram National Functional Guidelines for Inoreanic Data
Review, Publication 9240.1-05-01; EPA-540/R-94/013; PB94-963502; February, 1994.

Validation reports will consist of tabular and text results of the review. Tabulation will consist of target
and non-target compounds with corresponding method blank data. spike and surrogate recoveries. sample

Page 27
Rev. I, 1/27/95

Onondaga Lake Project - Final

onODdaga\qapp\qapp. wpw



data, and a final note of validation decision or qualification, along with any pertinent footnote references.
NYSDEC ASP CLP validation criteria will be assessed according to the State's specific requirements,
especially for holding times, mass spectrometer tuning, minimum relative response factors, continuing
calibration percent differences, initial cali~ration relative standard deviations, system performance (i.e.,
surrogate recoveries) and spike recoveries.

There may be some tests such as alkyl mercuries (methyl mercury, ethyl mercury, etc.) for which there is
no generally agreed upon and EPA-approved routine method adopted through regulation or community
acceptance. Methods are available depending on matrix and desired sensitivity; different method (both
sampling and analytical) require different formats and review processes for validation beyond the routine
EPA Functional Guideline parameters. For instance, alkyl mercuries can be analyzed by gas-liquid
chromatography or gas vapor fluorescence, two different chemistries for which a correlation needs to be
developed for data comparability. In general, non-CLP work will be validated against CLP validation
criteria as much as possible. When this is not appropriate for such non-routine methods, data validation
criteria will be created by TAMS chemistry staff under an additional scope of work, or as part of the sub-
site investigation work plan development.

EPA has recently released SOP No. HW-18, Standard Operating Procedure for Validating Volatile Organic
Analysis of Ambient Air in Canister (Revision 0, April1994; Appendix K). This will be used for validating
SUMMA Canister analysis, and as a starting point for quantitative air analysis by other collection means.

For data previously validated by others, a review of the data validation report will be summarized in a
template such as Figure 8-2, with appropriate supporting text or comment, indicating whether these items
are present and to what degree of uncertainty the data are viable.

8.3 Data Usability

Review of these items is reported from the subcontractor data validator as a text with accompanying tables;
TAMS chemistry staff then follows with a brief data useability summary. Regardless of the degree to which
one can develop a complex or complicated checklist and somehow arrive at a "grade" or "points" to vaiidate
(or invalidate) a particular data or run of data, final evaluation of the validity and useability is still a
professional call by the experienced validator. Sample data never really "stand alone", they're always
dependent on their matrix.

Under separate tasks, review of sampling plans from remedial investigations will assess whether work
carried out was in agreement with the written plan(s). The relative importance of the sampling and analysis
issu~ is outlined in Figure 8-3. The data and documentation required for the risk assessment are outlined
in Figure- 8-4.

Based on a combination of RI review and data validation, the importance of sample issues will be
summarized in a fonn similar to that of Figure 8-5, with a summary of uncertainty reported in a fonn
similar to Figure 8-6.

8.4 Field Data

Field chemistry data collected during air monitoring, soil screening, and water monitoring (i.e., pH,
turbidity, specific conductance, and temperature) will be presented in tabular form with any necessary
supporting text. Unless activities resulted in significant unexpected results, field data comments can be
added as footnotes to the tables.

8.5 Database Management

A database tied to a geographical infonnation system will be developed by TAMS to track data obtained
from lO4( e) responses, that will also serve as a link to the comprehensive database prepared for analytical
data such as that from remedial investigation laboratory analyses.
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This database will allow for numerous reporting possibilities using the powerful 'Relational Query By
Example' (RQBE) feature available in FoxPro. By linking the 104(e) and the analytical databases, a
complete record of all companies, agencies and monitorings associated with the project will be maintained
while still allowing both databases to function independently. Data presentation will be modified as the
project progresses.

Use of the database will be by password only. Access to some of the primary tables will be restricted
(via a secondary password) to certain users responsible for their creation. To reduce errors, most of the
search criteria or repetitve input information will be derived from pop-up lists taken from the master tables.
The goal is to reduce typing of input and the associative errors in spelling, case, and different key words
having the same meaning. A sample of a master table would be the definitions of the haurdous and
industrail wastes defined for the project.
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9.0 PERFORMANCE AND SYSTEM AUDITS

9.1 Site Activities Audit

All site investigations and activities will proceed according to the requirements and specifications outlined
in this QAPP. The QA Officer or his appointed designee will be responsible for providing QA supervision
and guidance to TAMS personnel and subcontractors. Field audits will be performed by the TAMS QA
Officer, or his appointed designee during each of the following activities: aJ) media sampling, and drilling
and monitoring well installation, and other activities which produce data used to make remedial decisions.

Example forms to be filled out during the audit are found in Appendix F.

9.2 Laboratory Audit

As part of the laboratory subcontractor procurement process under the T AMS/NYSDEC Superfund Standby
Contract, three laboratories chosen by TAMS have been audited. Therefore, an audit of the laboratory(s)
during a particular project will not be perfonned unless warranted by aproblem(s) that cannot be resolved
by any other means, or at the discretion of TAMS and the NYSDEC. Qualifications for labs chosen to be
in this program are found in Appendix G. Subcontractor laboratories are listed in Section 1.4.2.
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QUALITY ASSURANCE REPORTS TO MANAGEMENT10.0

Monthly project status reporting to the NYSDEC will include aspects of quality control that were pertinent
during the month's actjvjtjes. Any problems revealed during review of the month's activities will be
documented and addressed. These reports will include a description of completed and on-going activities,
and an indication how each task is progressing relative to the project schedule.

The project manager, through task managers, will be responsible for ensuring that all records and files
related to this project are stored appropriately and are retrievable.

The laboratory will submit as part of its deliverables package, any internal memos or correspondences
related to quality control of this project's samples.

Page 31
I. 1/27/95

Onondaga Lake Project - Final

onondaga\qapp\qapp. wpw Rev.









Onondaga Lake
~

~
I'

Lok8
Ontario

~ r-n
~

. \lap Loealloft\ 0-,.w.9°

\itlVer

~Outlet Into
Seneca RIver Sca.. - km- "' ~~~

Seneca "eldeRlyer ~.,er Oftelda
~ ~ Lake

0:

, '

New Yor" SIa1e Thruway

Sowmill Creek

~ °"0".090" ..,..;.I ~

~nc
\,

\
~ "~ Bloody Brook

~T

~

" Ley Creek ~
Treatment Plont .5? /~~-"

\
/ .~:::~~~~ine Mile Creek ~~

<. Wast.
1 aec Are

"'"" i Ley Cr.ek
I"'\

---/-"" "
~

in,
Oisehors. from f'..

Steel Mcnufce:urin; Plc~t \ - Canol

-he,.mal Oi$eho"ge.
JEcs1 rlum..) until Onondaga Creek

) 978, Chemleol Plant -.J

T,.eotmen
Plan!

Ha,.bo,. 9,.ook

c

0 Location Of Subsurfoce
Dischcrge Of Metropolitan
Syracuse Sewage ireatment Plant

0 Same Surface Discharge
From Metrapalltan Syracue
Sewoge Treatment Plant

Scale - Kilometers
0 ~

Rgure 1-1
Site Location



f\



Rgure 1-3



PROJECT ORGANIZA TJON CHART

Rgure 1-4



U
)

~...~...~0.0.

~C
)

c-0.Eco
(/)U

)
co

'".-0(/)
-~C

-)

"E
.>
-

.-

-IN
Q

)
...
j~Lr:



DATA SOURCES AND THEIR USE IN
RISK ASSESSMENT

Available Data
Sources OataType Primary US8(S)

", P A/SI Data
I Anaiyt K:aJ - Quantitative Risk Assessment

-Trends

I Hazard Ranking
System (HAS)
[ DoaJmentation

- Quantitative KSK Assessment

-Trends
- Ptanning (chemicals pr~ent)

I' Site records,

Manifests,
I PAlSI, AnajytCaJ

I Using Site Insped~n
. (LSI)

Isite records,
I PAlSI,

AnaiytQ

- OoJantitative H5k Assessment
-Trends
- P'anning (chemicals pr~ent)

Adm in ist raiive - Planning (chemicals pr~ent)! Site ReQrds on

I Removal aOO Disposal

I Chemical

'disd1arge

- Planning (chemicals pr~ent)! Toxic Release

Inveriory System(TRIS): .

Industry-Specffic

Physi:aJ
'parameters
I (e.g., meteor-
ologK:aJ,
geological)

I Site, Source and
Media Charaderistics

. Fate and Transport
- Define Expcsure Pathways

I Fteld Saeening
I

I Anaiyt K:aI - PreJ"minary Assessment
- Site Chara:terizat~

I Field Anajytical I Analytical - Quantitative Risk Assessment
- Site Chara:terizat~

I 'FIXed Laboratory -
CLP. Non-CLP (E? A.
IStafe. PAP. Private)

AnaJytCaJ
- QJantiative Risk Assessment
- Reference
- Broad Saeen
- Confirma!ay
- Site Chara:%erizat~n

1 Mobiie laboratories often have available the same instnJmentat~n

as fIXed laboratories with the exception of IC? or MS.
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RELAT1VE IMPORTANCE OF SAMPLING AND ANALYSIS
PLAN AND RECORDS IN PLANNING FOR RISK

ASSESSMENT

DOCUMENT A ilON IMPORTANCE

Sampling and Analysis Plan. ~Jedion and Identification of Sampling Points Critical

Sample Collealon SOP High

HighAnaIyUcaJ PI~~ or Protocols

Data Reporting and Review SOP High

QA Projea P1an High

Method-Speciftc ac Procedures Medium

MediumOA/OC PTCC8dures

Doc.Jmemed Procedures for Co~iv8 Ac.ion Medium

Instrument Monitoring SOP Indudlng
Correc:1ve Ac:1a1 and Maintenanca

Medium

Sample Preserva1lon and Shipping SOP Medium

LowSample Recaipt. Custody, Trad(ing and
Storage SOP

It)W
InstaJla!Jon and Monitoring of Equipment SOP

Field and Analyticaf Records
. F"1etd LDg Reax'ds High

Field InfOm18!ion Describing Weather Conditions.
Physical Parameters « Site.SpQciflC GQOiogy

High

D~mentatlon for Deviations from SAP and SOPs High

F\8jd Dec:sionslDoCJmematlon High

Dma from AnalysIs - raw dSIa sud1 as Instrument outpu
IP8dra. duOrTQograms and IaOOralory n&IT81iY8

Medium

Imemaf Laborarory R8C0.~ Low

KEY e-enu. to the U888Dity of. ~ 1or r8k asMssme~
Shou~ t. ~t8sseG 11 ~"f'IQ' for r8k asMssme~
Primariy i~ ~ dafa are quaji"1ed in ~ assessment.
H8 ItU8 .tea on useeiity of dafa for r$K asessment.

Crtk::81 -

H-.." .

w.di~ .
Low .
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DATA AND DOCUMENTATlON NEEDED FOR
RISK ASSESSMENT

IMPORTANCEDATA AND DOCUMENrAT1ON

CritCal. Site descri~ion with a detailed map i~icating sit. location. showing
the site ,.1a1iv. to surro..ming structures. terrain feaures. ~pula1ion or
receptors. i~icating air ~ water fbw. ~ desaibing the operative i~ustriaJ
process if appropriate.

. Site map with sample Iocat~ns idertified. CritaJ

CritCaJ. Descri~ion of sampling design ~ procsdures ind~ing rationale.

Crit"x:aJ. Descri~ion of analytical method used and detedion Omits induding
sample-specific quantitzion rlmits (SOls) and detedion
limits tor non-d8ted data.

. Results given on a per-sampie basis, qualified for analytical limitations
~ error. R ~mpanied by SOls.

CritQ

. Fl8ki cord"lt~ns and physical parameter data as appropriate for the media
involved in the exposure asse55me~.

CritX:ai

High. Narrative explanation of qualified data on an anajyte and sample basis.
ir'K2icating diradi)n at bias.

H'lgh. ac data results sud"I as ~ks. replicates ~ spikes for fiek1 ~ laboratory.

. Estima1ed quantities of ~mpour'dsl1entatively K:lentlled ~mpou~.
High

. Def..,itions and d8scipt~ns of flagged data.
High

. Results given in summary tables in aJpt1abetica:J order. ~ium

Medium. Raw data (instr\JlT18nt output. ctIromatogams, speara).

. Defnitions of ted\nicaJ ~n used in naTatives. Low

KEY CriticaI-
High -
MedUn-
Low .

ESS8~ to ~ laeabil"fy of data tor risk assessment
~~ be addr8SMG " planning tor risk ~ent.
Prmariy ~aas ~ data at8 quaial8d in risX assessment
Has IkUe effect on \.-.abi"cy of data for risk assessment

Figure 8-4



IMPORTANCE OF MAJOR SAMPLING
ISSUES IN EACH MEDIUM

Figure 8-5



SOURCES OF UNCERTAINTY THAT FREQUENTLY
AFFECT CONFIDENCE IN ANALYTlCAL RESULTS

DEGREE OF SIGNIFlCANCE BY MEDIUM
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UNCERTAJNTY
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SA,\fPLl CaNT AJNt:R
SPECIf10T10NS

"er I~

.

D

E

Container: 8().oz amber 11855. riDC handle
bollJe/jll&. 38-mm neck fiAislL
Qmm: polypropylene or phenolic QP.
38-430 size: o.OIS-in TeOon liDer.
Total Wei~bl: 2.45 Ibs.

Container: 4O-mL ,lass vial. 24-mm neck tiltisb.
~ polypropyleoe or pbellOlic. opeD-lOp.
screw cap. IS-cm openinc. 24-100 size.
~: 24-mm disc of o.OOS-in Teno.
bonded to O.l20-iD silicon ror lolal tJliCkness
or 0. 12S-ia.
Total Wei~bl: 0.72 01-

Container: I-L bip4easity polyelbylene.
cytinder-rouDd boule. 23-- Deck ftDish.
~: polyethylene cap. ribbed. 28-110 size;
F217 POJ,elbyleOC liner.
Total Wei~bt: 1.89 01-

Container: 120-mL wide mouth. Class vial.
43-mm DeCk 6DisJL
~: polypropyleae cap. 48-JOO size:
o.OlS-in Teftoa 1iDCr.
Total Wei~bl: 4.41 01-

Container: 16-01 1811. wide moutb.

slnipl-sJded. OiDlpass jar.
63-mm aeck. ftaislL
Qmm: pofYPfopyteoc or phenolic QP.
63-400 size; o.OIS-iD TeOoa liner.
Total Wei~bt: 9.95 oz.

CoDtaiDer: s.oz ~- wide mouth.
suaicht-sided. Dinl llass jar.
7O-mm neck ftaisb.
~ polypropylene or pheaolk QP.
7O-.I(X) size: o.O15-iD TeOoD liner.
Total Wei~bl: 7..55 oz.

c

R

It

CofttliDer: 4.01 taD. wide moutb.
stRipt-sided. DiIIt &lass jIl.
48-mm Deck linisb.
Qmm: POlypropyieDe or pbeDOfic cap.
.&3-.j(X) size; O.OI.5-in TeftoD liner.
Total Wei.bt: ".70 01-

ConWKr: l-L I8lbet. Boston rouad.1Iass
bottle. 33-mm pour-out Deck ftnisb.
~ POlypropyieDe or phenolic ap.
33-430 size; O.OI.5-in Tenon liner.
Total Wei.bl: 1.1 t Ibs.

Colltainer: J'2-oz talL wide mouth.

stRigbc-sided. nlDtllass jar.
89-mm DeCk ftnisb.
QQlV.!!:: polypropylene or phenolic ap.
89-.aoo size; O-OI.5-in Tef1oa Iiller.
Total Wei.lIl: 1.06 Ibs.

Container "-L Imber glass. nng handle
boftlCljul- 38-m. aut IiDIsIL
Q2Im: polypropylene or phenolic cap.
.'80430 size: O.Ot.5.ia TeOon liner
Total Weitht: 2.88 Ibs.

Container: SOO-mL bigh-densicy po!.'Ctb~lenc.

cytiDder-roatld bottle. 28-- Deck fiJlish.
Qm.m: pofypfO~IcDe ap. nbbed. !S-&IO size:
F217 polyet~lene liaer.
Total Wei.bl: 1.10 OL
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NOTICE

This guidance manual does not constitUte a rolemaking by the Agency. The policies set forth in this Dir~ve
are intended solely as guidance. They are not intended, nor can they be relied upon, to create any substantive
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SECrlON

INTRODUCTION

The December 1992 version of "Specifications and Guidance for Contaminant-Free Sample
Containers" revises the specifications and provides a single source of standardized specifications and
guidance on appropriate cleaning procedures for preparing contaminant-free sample containers that meet
all Contract Laboratory Program (CLP) detection/quantitation limits. inctuding those for low
concentration anaiyses.l A]thougb tbe specifications and guidance procedures contained in this document
are based on CLP low concentration requirementS. tbey also are suitable for use in otber analytical

programs.
Specifications and guidance for preparing contaminant-free sample containers are provided in tbe

sections tbat follow and are intended to describe one approacb for obtaining cleaned, contaminant-free
sample containers for use by groups perfonning sample collection activities under superfund and other
hazardous waste programs. Although otber cleaning procedures may be used, sample containers must
meet the criteria specified in Section 11. In certain instances. tbe user of tbe sample con[ainers may
require exact adherence [0 tbe cleaning procedures and/or quality control analysis descn"bed in tbis
documenL In otber instances. the user may require additional or different cleaning procedures and/or
quality control analysis of [he sample containers. The specific needs of [be boule user will determine the
requirements for tbe cleaning and quality control analysis of tbe sample containers as long as the
minimum criteria are meL It is tbe responsibility of tbe boule user to define tbe sample container

preparation, cleaning. and quality control requirements.

The document bas been eXtensively reviewed and revised since tbe August 1989 iteration. and

important enhancements bave been incorporated. including:

Removing references to tbe color of tbe closures;.
Allowing the use of polypropylene closures as an alternative to phenolic closures;.
Referencing CLP Low Concentration Organics and Inorganics StatementS of Work for the

analysis of calibration verification solutions and blanks;
.

Including cleaning and quality control procedures for Ouoride and nitrate/nitrite;.
Removing the hexane rinse from the cleaning procedure for container types A. E. F. G. H. J.
and K (semivolatile organics. pesticides. metals. cyanide. and fluoride in soils and water);.

1 Because this document does not address the procurement of contaminant-free sample containers. the
title was changed from .Specifications and Guidance for Obtaining Contaminant-Free Sample Containers-
to -Specifications and Guidance for Contaminant-Free Sample Containers..



. Adding tbe recommendation that the boltle vendor establish and submit a Quality Aisur3nce
Plan (QAP);

Changing the QA/QC documentation requirementS so that copies of the raw data frum [he
analyses of the QC containers are available upon request and not automatically sent to the
bottle purchaser;

.

Changing the pennanent lot number assignment to a nine-digit number from an eight-digit
number. where the extra digit representS the analysis parameter;

.

Adding Chemical Abstract Services (CAS) registry number for the inorganic analytes in
Table 1; and

.

. Recommending an annual demonstration of the bottle vendor's ability to meet detection
limits and establish reproducibility of the cleaning techniques.

OERR and the EP A Regions decided to use the most stringent CLP requirementS available to set
the specifications for obtaining contaminant-free sample containers. As a result, the CLP lnorganics and
Organics Low Concentration Statement of Work (SOW) requirementS were selected as the basis for these
specifications. Major factors in this decision included the desire to have a set of bottle cleaning
specifications that met or exceeded all analytical requirementS and the related need to avoid potential
misuse of cleaned bottles (e.g., using a container cleaned by a multi-concentration procedure for a low
concentration sample). OERR will reevaluate this decision if the low concentration requirementS are
deemed to be too stringent.

Most environmental sampling and analytical applications offer numerous opponunities for sample
contamination. For this reason, contamination is a common source of error in environmental
measurements. The sample container itself represents one such source of sample contamination. Hence,
it is vital that sample containers used within the Superfund program meet strict specifications established
to minimize contamination which could affect subsequent analytical determinations. Superfund sampling
and analysis activities require all component materials (caps, liners, sepu. packaging materials, etc.)
provided by the bottle preparer to meet the criteria limits of the bottle specifications listed within Section
II.

Section III provides guidance on cleaning procedures for preparing contaminant-free sample
containers that meet the specifications contained in Section II. The procedures provided in this section
are intended to provide sample containers that meet aU current CLP Low Concentration lnorganics and
Organics deteCtion/quaotitation levels.

In selecting cleaning procedures for sample containers. it is important to consider all of the
parameters of interesL Although a given cleaning procedure may be effective for one parameter or type of
analysis. it may be ineffective for another. When multiple detenninations are performed on a single
sample or on a subsample from a single container, a cleaning procedure may actually be a source of
contamination for some anaiytes while minimizing contamination in others. It should be the responsibility
of the bottle supplier to verify that the cleaning procedures actually used satisfy the quality control
requirements set forth in Seaion IV.

2



Two aspeCtS or quality assurance (i.e.. quality control and quality assessment) must be applied to
sample containers as well as to tbe analytical measurementS. Quality control includes the application of
good laboratory practices and standard operating procedures especially designed ror the cleaning of ~mple
containers. The cleaning operation should be based on protocols especially designed for specific
contaminant proble~. Strict adherence to these cleaning protocols is imperative. Quality assessment of
the cleaning process depends largely on monitoring for adherence to the respective protocols. Because or
their critical role in the quality assessment or the cleaning operation. protocols must be carefully designed
and rollowed. Guidance is provided in Section IV on design and implementation or quality assurance and
quality control protocols.

)



SEcnON II

SAMPLE CONiAINER AND COMPONENT MATERIAL SPECIFICAT10NS

This Section identifies sample containers commonly used in the Superfund program and provides
specifications for contaminant-free sample containers for each bottle type.

CO NT AINER MATERIALA.

A variety of factors affect the choice of containers and cap material. These include resistance to
breakage, size, weight, interferences with anaiytcs of interest. cost. and availability.

Container types A through L (Figure 1, pages 6-7) are designated as the type of sample containers
that have been used successfuiJy in the past. Kimax or Pyrex brand borosilicate glass is inert to most
materials and is recommended where glass containers are used (i.e., pesticides and other organics).
Conventional polyethylene is recommended when plastic is acceptable because of its lower COSt and lower
adsorption of metal ions. The specific sampling situation will determine the use of plastic or glass.

While the sample containers shown in Figure 1 are utilized primarily for Superfund sampling
activities. they also may be used for sampling activities under other programs, such as the Resource
Conservation and Recovery Act (RCRA).

B. MAXIMUM CONTAMINANT LEVEL SPECIFICAll0NS FOR SAMPLE CONTAINERS

The CLP, through a series of technical caucuses. has established inorganic Contract Required
Detection UmitS (CRDL) and organic Contract Required Quantitation Limits (CRQL) which represent
the minimum quantities needed to suppon the hazardous substance identification and monitoring
requirementS necessary for remedial and other actions at hazardous waste sites.

For inorganic sample containers, the CRDLs listed in Table 1, page 8, are the specifications for
maximum trace metal contamination. Concentration at or above these limits on any parameter should
preclude these containers from use in collecting inorganic samples.

The CRQL specifications for organic sample containers are listed in Table 2, pages 9-13. When
the CRQL in Table 2 is multiplied by the appropriate factor listed below, tbe resulting value tben
represents tbe maximum concentration allowed for particular sample containers based on organic CLP
sample sizes for routine analyses.

Container ~e
A
B
D
E
F
G
H

MultiRle of CROL
1.0
0.5

10.0
8.0
4.0
2.0
0.5
0.5
2.0K
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The philosophy used for determining the maximum permissible amoun( of con(amina(ion in a
sample container was (0 consider (he number of aliquots of sample (hat are available in (he con(ainel :lnd
assume that the contamination presen( would be uniformly distributed in all of the aliquots. This
assumption, and the assumptiontbat there should be no more than one-half (he CRQL contributed by the
container, resulted in the establishment of contamination limi~s by container type. For example. the
volume of container type D is sufficient to allow 20 vola we determinations. Therefore, if 10 times the
CRQL of contaminant is present in the cleaned bottle, each aliquot tested will contain one-half of the
CRQL of contaminan( due (0 (he contribution from (he boule.

GROSS CONTAMINATIONCo

Gross contamination is defined as greater than tWO hundred times the acceptable concentration
values in Tables I or 2 (multiplied by the appropriate factor). unless the cleaning procedure is successful
in reducing the amount of contamination to within specifications. If this is not achieved, the grossly
contaminated materials should be discarded and replaced to prevent cross contamination with other
batches of containers. The bottle preparer should inspect all materials to ensure conformance with the

required specifications.

5



FIGUREl

SAMPLE CONTAINER
SPECIFICATIONS

Type SpeciftC3UOns . .: Container S ifiC3UOns

A Container: 8O-oz amber glass, ring handle
bottle/jug, 38-tnJD neck finish.
Closure: polypropylene or phenolic cap,
38-430 size; O.O15-in Teflon liner.
Total Wei2bt: 2.45 lbs.

B Container: 4O-mL glass vial. 24-mm neck finish.
Closure: polypropylene or phenolic. open-top.
screw cap. IS-cm opening, 24-400 size.
Seotum: 24-mm disc of O.OO5-in Teflon
bonded to O.120-in silicon for total thickness
of O.I25-in.
Total Wei2ht: 0.72 oz.

Container: l-L high-densi~ polyethylene.
cylinder-round bottle, 28-mm neck finish.
Closure: polyethylene cap, ribbed, 28-410 size;
F217 polyethylene liner.
Total Wei2ht: 1.89 oz.

c

D Container: 120-mL wide mouth, glass vial,
48-mm neck finish.
Closure: polypropylene cap, 48-400 size;
O.OlS-in Teflon liner.
Total Wei2ht: 4.41 oz.

E Container: 16-0z tall. wide mouth.
straight-sided. flint glass jar.
63-mm neck finish.
~losure: polypropylene or pbenotic cap.
63-400 size; O.OIS-in Teflon liner.
Total Wei2ht: 9.95 oz.

F Container: 8-oz sbon. wide mouth.
straight-sided. Oint glass jar.
70-mm neck finish.
Closure: polypropylene or pbenolic cap.
70-400 size; O.O15-in Teflon liner.
Total Wei2bt: 7.55 02.

6



ncURE 1

SAMPLE CONTAINER
SPECIFICATIONS

(Continued)

.'

~ainer Specifications~~

G Container: 4--oz tall. wide mouth.
straight-sided. 6int glass jar,
48-mm neck ~h.
Closure: polypropylene or phenolic cap.
48-400 size; O.OlS-in Teflon liner.
Total Weir:bt: 4.70 oz.

Container: l-L amber. Boston round. glass
bottle. 33-mm pour-out neck finish.
Closure: polypropylene or phenolic cap.
33-430 size; O.OlS-iD Teflon liner.
Total Weir.ht: 1.11 Ibs.

H

J Container: 32-oz taU. wide mouth.
straight-sided. Oint glass jar.
89-mm neck finish.
Closure: potypropylene or phenolic cap.
89-400 size; O.OlS-in Teflon liner.
Total Wei2ht: 1.06 Ibs.

K Container: 4-L amber glass. ring handle
bottle/jug, 38-mm neck finish.
Closure: polypropylene or phenolic cap.
38-430 size; 0.015-in Teflon liner.
Total Wei2ht: 2.88 Ibs.

Container: 500-mL bigb-density polyethylene,
cylinder-round bottle, 28-mm Deck finisb.
Closure: polypropylene .cap, ribbed, 28-410 size;
F217 polyethylene liner.
Total Weir.ht: 1.20 oz.

L

7



TABLE 1

INORGANIC ANALYTE
SPECIFtCA nONS

Anaiyte CAS Number CRDL1 (p.g/L)

1. Aluminum 7429-~5 100

L Antimony

Arsenic

7440-36-0

7440-38-2

s
3. 2

4. Barium 7440-39-3

7440:-41-7

20

5. Beryllium

Cadmium6. 7440-43-9

7. Calcium 7440-70-2

7440-47-3

500

8. Chromium 10
9. Cobalt 7440-48-4 10

10. 7440-50-8 10

11. 7439-89-6 500

12.

Copper

Iron

Lead

Magnesium

Manganese

7439-92-1 2

50013. 7439-95-4

14. 7439-96-5

7439-97-6

10

15. Mercury

Nickel

0.2

16. 7440-02-0 20

75017. Potassium 7440-09- 7

18.. Selenium 7782-49-2 3

19. Silver 7440-22 -4

7440-23- 5

7440-28-0

7440-62-2

10

20. soo
21. 10

22.

Sodium

Thallium

Vanadium 10
23-

24.

Zinc 7440-66-6 20

57-12-5 10

25.

Cyanide

Auoride 1690...4-48-8 200

26. Nitrate/Nitrite 1-005 100

CRDLs are based on the CLP Inorganics Low Concentration SOW
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TABLE 2

ORGANIC COMPOUND
SPEcmCA nONS

Volatiles CAS Number CRQL 1 (Jl.g/L)

I.

2.

3.

4.

S.

6-

7.

8.

9.

10.

11.

1

2

5

1

12.

13.

14. s
15.

16-

17.

18.

19.

20.

21.

22-

23.

24.

25.

26.

27.

28.

29.

30.

1

t

74-87-3

74-83-9

75-01-4

75-00-3

75-09-2

67-64-1

75-15-0

75-35-4

75-34-3

156-59-4

156-60-5

67-66-3

107-06-2

78-93-3

74-97-5

71-55-6

S6- 23- 5

75-27-4

78-87-5

10061-01-5

79-01-6

124-48-1

79-00-5

71-43-2

10061-02-6

,5-25-2

108-10-1

591-78-6

127-18-4

79- 34- 5

a
1

t
1
1

1

.s

5

Chloromethane

Bromomethane

Vinyl Chloride

Chloroethane

Methylene Chloride

Acetone

Carbon Disulfide

1,I-Dichloroethene

1,1- Dichloroethane

cis-I.z-DichJoroethene

trans-I.z-Dichloroethene

Chloroform

1.2-Dichloroethane

2-But.anone

Bromochloromethane

1,1,1- Trichloroethane

Carbon Tetrachloride

Bromodichloromethane

1.z-Dichloropropane

cis-1.3-Dichloropropene

Trichloroethene

Dibromochloromethane

1,1.2- Trichloroethane

Benzene

trans-I.3-Dichloropropene
Bromoform

4-Methyl-2-pentanone

2-Hexanone

TetrachJoroethene

1,1.2.2- Tetrachloroethane t
1 CRQu are based on the CLP Organi~ Low Concentration SOW
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TABLE 2 (root.)

ORGANIC COMPOUND
SPECIFICATIONS

CRQL 1 (,ugIL)Volatiles CAS Number

1~93-4

108-88-3

108-~7

100-41-4

100-42-5

1330-20-7

541-73-1

106-46-7

9S-SO-1

96-12-8

1

1

1

1

1

1

1

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

1,2-Dibromoethane

Toluene

Chlorobenzene

Etbylbenzene

Styrene

Xylenes (total)

1,3- Dichlorobenzene

1,4- Dichlorobenzene

1,2- Dichlorobenzene

1,2:' Dibromo- 3-chloropropane 1

1 CRQLs are based on the CLP Organics Low Concentration SOW
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TABLE 2 (cont.)

ORGANIC COMPOUND
SPECIFICATIONS

CRQL 1 (pg/L)CAS NumberSemivolatiles

5

5

5

108-95-2

111-44-4

95-57-8

95-48- 7

lO8-w..l

106-44-5

621-64-7

67-72-1

98-95-3

78-59-1

88-75-5

105-67-9

111-91-1

120-83-2

120-82-1

91-20-3

106-47-8

87-68-3

59-50-7

91-57-6

77-47-4

88-06-2

95-95-4

91-58-7

88-74-4

131-11-3

208-96-8

~20-2

99-09-2

83-32-9

2.

3.
4.

5.
6.
7.

s

5

s
s
s
s
s
S

5

5

5

5

5

5

5

5

S

5

20

5

20

5

5

5

20

5

8.

9.

10.

11.

12.

13.

14.

IS.

16.

17.

18

19.

20.

21.

22-

23.

24.

25.

26.

27.

28.

29.

30.

Phenol

bis-(2-Chlorethyl)ether

2-Chlorophenol

2-Methylphenol

2,2" -oxybis-(1-Chloropropane)

4-Methylpbenol
N - N i troso-di -n-dipropylamine

Hexachloroethane

Nitrobenzene

Isophorone

2-Nitrophenol

2.4-Dimethylphenol

bis-(2 -Chlo roe thoxy) me t ha ne

2.4-Dichlorophenol
1.2.4- Tricblorobenzene

Naphthalene
4-Chloroaniline

Hexachlorobutadiene

4-Chloro- 3- methylpbenol

2-Metbylnaphthalene
H exacblorocyclopen tadiene

2.4.6- Tricblorophenol

2.4.5- Trichloropbenol

2-Chloronapbthalene
2-Nitroaniline

Dimethylphthalate

Acenaphtbylene
2.6-Dinitrotoluene

3-Nitroaniline

Acenaphthene
1 CRQLs are based on the CLP Organics Low Concentration SOW



TABLE 2 (coot.)

ORGANIC COMPOUND
SPECIFICA nONS

CRQL 1 (lJ.yL)
Semivolatiles CAS Number

51-28-5

100-02-7

132-64-9

121-14-2

84-66-2

7005- n-3

86- 73- 7

100-01-6

534-52-1

86-30-6

101-55-3

118-74-1

87-86-5

85-01-8

120-12-7

84-74-2

2~

129-00-0

85 -68- 7

91-94-1

56-55-3

218-01-9

117-81-7

117-84-0

205-99-2

207 -08- 9

50-32-8

193-39-5

53-70-3

191-24-2

20

20

5

5

S.

S

5

20

20

5

5

5

20

5

5

5

31.

32-

33.

34.

35.

36.

37.

38-

39.

40.

41.

42-

43.

44.

45.

46-

47.

48

49.

50.

51.

52-

53.

54.

55.

56.

5-7.

58.

59.

60.

s
S"

5

S

S

5

5

5

5

5

5

S

5

2.4-Dinitrophenol

4-Nitropbenol

Dibenzofuran

2.4-Dinitrotoluene

Diethylpbthalate
4-Chlo rap henyl- p henyle tber

Fluorene

4-Nitroaniline

4.6- Dinitro- 2- methylpbenol

N - N i trosodi P benylamine

4- Bromop benyl- p henyle ther

Hexachlorobenzene

Pentachlorophenol

Phenanthrene

Anthracene

Di-n-butylpbthalate

Auorantbene

Pyrene

Butylbenzylphtbalate

3.3'- Dichlorobenzidine

Benz( a ]an tbracene

Chyrsene

bis-(2- Etbylbexyl)pbtbalate

Di-n-octylpbtbalate

Benzo(b]fiuorantbene

Benzo[k)fiuoranthene
.

Benzo(a)pyrene

Indeno(l,2.3-cd)pyrene

Dibenz(a.h )anthracene

Benzo(g,h.i]perylene
1 CRQu are based on the CLP Organics Low Concentration SOW

12



TABLE 2 (cont.)

ORGANIC COMPOUND
SPECIFICATIONS

Pesticides/PCBs CAS Number CRQL 1 (Jl.g/L)

319-84-6

319-85-7

319-86-8

58-89-9

76-44-8

309-00-2

1024-57-3

959-98-8

60-57-1

72-55-9

72-20-8

33213-65-9

72-54-8

1031-07-8

50-29-3

72-43-5

53494-70-5

7421-36-3

5103-71-9

5103-74-2

8001.35-2

12674-11-2

11104-28-2

11141.16-5

53469-21.9

12672-2~

I1fYJ1-69-1

11096-82-5

0.01

0.01

0.01

0.01

0.01

0.01

0.01

2.

3.

4.

S.

6-

7.

8.

9. 0.02

0.02

0.02

0,;02

10.

11.

12.

13.

14.

15.

16.

17.

18

19.

20.

21.

22-

23.

24.

25.

26-

27.

28.

0.02

0.02

0.10

0.02

0.02

0.01

0.01

1.0

0.20

0.20

0.40

0.20

0.20

0.20

0.20

alpha-BHC
beta-BHC

delra-BHC

gamma.BHC (Lindane)

Heptachlor
Aldrin

Heptachlor epoxide
Endosulfan I

Dieldrin

4,4'.DDE

Endrin

Endosulfan II

4,4'.DDD

Endosulfan sulfate

4,4'-DDT

MethoxychJor
Endrin ketone

Endrin aldehyde

aJpha-ChJordane

gamma-ChJordane

Toxaphene
Aroclor-lO16

Aroclor-I221

Aroclor-1232

Aroclor-1242

Aroclor-1248

Aroclor .1254

Aroclor-l260
1 CRQL.s are based on the CLP Organics Low Concentration SOW
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SECTION ill

SAMPLE CONTAINER PREPARATION AND CLEANING PROCEDURES

This Section is provided as guidance for the preparation of sample containers that meet the
contaminant-free specifications contained in Section II. There are various procedures for cleaning sample
containers depending upon the analyses to be performed on the sample. The following cleaning
procedures are modeled after those specified for the Superfund Sample Container Repository program.
Other suitable cleaning procedures exist and may be used as long as the sample containers meet tbe
criteria establisbed in Section II. In some instances. tbe specific needs of the bottle user may di~tate exact
adherence to tbe sample container preparation and cleaning procedures tbat follow. while in other
instances. modifications may be required. It is the responsibility of tbe bottle user to define the sample
container preparation. cleaning, and quality control requirements.

A. Cleaning Procedure for Container Types: A. E. F, 0, H, J, and K

1 Sample Type: Semivolatile Organi~, Pesticides, Metals, Cyanide, and Fluoride in Soils and Wa(er.

Wash glass bottles. Teflon liners. and caps with hot tap water using laboratory grade
nonphosphate detergent.

a.

b. Rinse three times with copious amounts of tap water to remove detergent.

c. Rinse with 1:1 nitric acid (reagent grade HN°)J diluted with ASTM Type I deionized water).

d. Rinse three times with ASTM Type I organic free water.

Oven dry bottles. liners. and caps at lOS-l25.C for one hour.eo

Allow bottles, liners, and caps to cool to room temperature in an enclosed contaminant-free
environment.

Rinse bottles with pesticide grade methylene chloride (or other suitable solventS specified by
the bottle user) using 20 mL for V2-gaUon containers; 10 mL for 32-oz and 16-0z containers;
and 5 mL for 8-oz and 4-oz containers.

g.

h. Oven dry bottles. liners. and caps at .10S.125.C for one hour.

Allow bottles, liners, and caps to cool to room temperature in an enclosed contaminant-free
environment.

Place liners.in lids and cap containers.

k. Label each container with the lot number and pack in a case.

Label exterior of each case with the lot number.

Store in a contaminant-free area.m.

14



Sample Type: NitratefNitrite in Soils and Water.2.

Substitute reagent grade sulfuric acid (H~O4) for nitric acid in step A l.c.a.

Follow all other steps in the cleaning procedure described in pan Al above.b.

Cleaning Procedure for Container Types: B. D8.

Purgeable (Volatile) Organics in Soils aDd Water.Sample Type

Wash glass vials. Teflon-backed septa. Teflon liners. and caps in hot water using laborarorf

grade nonpbosphate detergenL
a.

Rinse three times with copious amountS of tap water to remove detergent.b.

Rinse three times with AS1"M Type I organic-free water.c..

Oven dry vials. caps. septa. and liners at lOS-l2S"C for one hourd

Allow vials, caps, septa, and liners to cool to room temperature in an enclosed contaminant-
free environmenL

e.

Seal 4O-mL vials with septa (Teflon side down) and cap.f.

Place liners in lids and cap 120-mL vials.g

h. Label each vial with the lot number and pack. in a case,

Label merior of eacb case With the lot number.

Store in a contaminant-free area.

Cleaning Procedure for Container Types: c. Lc
Sample Type: Metals. Cyanide, and Fluoride in Soils and Water

Wash polyethylene bottles and caps in hot tap water using laboratory-grade nonphosphate
detergenL

L

Rinse three times with copious amountS of tap water to remove detergentb.

Rinse with 1:1 nitri~ acid (reagent grade HN°)l diluted with ASTM Type I deionized water).Co

Rinse three times with ASTM Type I deionized water.d.

Inve" and air dry in a contaminant-free environment.c.

f. cap bottles.

Label each container with the tot number and pack in a case.g.
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h. Label eXterior of eacb case with the lot number.

Store in a contaminant-free area.

2. Sample Type: Nitrate/Nitrite in SOils and Water.

Substitute reagent grade sulfuric acid (HzS°4) for nitric acid in step CI.t.a.

b. Follow all other steps in the cleaning procedure described in part C.! above.

16



SECTION IV

SAMPLE CONTAINER QUAUTY ASSURAJ.'JCE AND QUALI1Y CONTROL REQUIREMENTS

A Quality Assurance

The objeetives of this Section are to: (1) present procedures for evaluating quality assurance (QA)
information to ensure that specifications identified in Section II have been met; and (2) discuss techniques
for the quality control (QC) analysis of sample containers to be used in conjunction with the cleaning
procedures contained in Section III.

The boule vendor should establish a Quality Assurance Plan (QAP) with the objective of
providing sound analytical cbemiccal measurements, production procedures, and tracking systems. The
QAP should incorporate procedures for the inspection of incoming raw materials; preparation, cleaning,
and labeling of container lots; quality control analyses of cleaned container lots; document control,
including aU documentation required for analysis, packing, shipping, and tracking of container lots; any
necessary corrective actions; and any quality assessment measures implemented by management to ensure
acceptable performance. The QAP should be available and provided to the bottle purchaser upon request.

Major QA/QC activities should include the inspection of all incoming materials. QC analysis of
cleaned lotS of containers. and monitoring of the container storage area. Complete documentation of all
QC inspection resultS (acknowledging acceptance or rejection) should be kept as pan of the pennanent
bottle preparation files. QA/QC records (e.g.. preparation/QC logs, analytical data. data tapes. storage log)
also sbould be stored in a central location within tbe facility.

Documentation indicating that the container lot has passed all QAlQC requirements should be
provided by the boule vendor to the bottle purchaser with each container lot. Documentation should
include a signed and dated cover statement affinning that aU QAlQC criteria were met. Copies of raw.
data from applio.ble analyses of the QC containers, laboratory standards. check samples. and blanks should
be available and provided upon request. Original documentation should be retained for at least 10 years.
Minimum documentation that should be available. if applicable. for each lot of containers includes:

. A statement that .Sample container lot - meetS or exceeds aU QA/QC criteria
established in 'Specifications and Guidance for Contaminant-Free Sample Containers;'

. .RecoDStructed Ion Chromatographs (RICs) from volatile and semivolatile organics
deterIninatioDS. including calibration verification standards, check samples, and blanks;

. GC chromatographs from pesticides determinations. including cal1oration verification
standards. check samples. and blanks;

. ICP. hydride-ICP. or ICP-MS instrument readouts from metals determinations. including
calibration verification standards. check samples. and blanks;

. AA raw data sheets and instrument readouts from metals determinations, including
calibration verification standards, ch~k samples, and blanks; and

. Cyanide, fluoride, and nitrate/nitrite raw data sheets and instrument readouts from these
determinations. including calibration verification standar$. check samples. and blanks.



Prior to tbe first sbipment of containers. and at least annually tbereafter. tbe bottle vendor should
demonstrate itS ability to meet the CRDLs and CRQLs. and establisb the reproducibility of the cl~ning
tecbniques for each bottle type. The ability to meet the CRDLs and CRQLs is accomplished through the
determination of instrument detection limits (IDLs). The bottle vendor should use the procedures in the
current CLP Low Concentration Inorganics and Organics SOWs to determine IDLs. £DLs sbould be
below tbe CRDLs or CRQLs. To establish tbe reproducibility for eacb bottle type. tbe bottle vendor
should randomly pick seven containers from a cleaned lot and analyze as described in the Quality Control
Analysis pan of this Section. Parameter concentrations should be at or below tbe CRDL or CRQL for
each bottle type. Documentation from tbese analyses should be available and provided upon request.

Incoming Materials Inspection:

A representative item from each case of containers should be checked for conformance with
specifications provided in Section II. Any deviation should be considered unacceptable. A log of
incoming shipments should be maintained to identify material type. purchase order number. and delivery
date. The date of incoming inspection and acceptance or rejection of the material should also be recorded
on this log.

Quality Control Inspection of Cleaned lotS of Containers

Following container cleaning and labeling, containers should be randomly selected from each
container lot to be used for QC purposes. The two categories of QC containers should be as follows:

Analysis QC Containers:

One percent of the total number of containers in each lot should be designated as the analysis QC
container(s). For lots of less than 100 containers, one container should be designated as the
analysis QC container. .The sample container preparer should analyze the analysis QC
oontainer(s) to check for contamination prior to releasing the associated container lot for
shipmenL The QC analyses procedures specified in the Qualiry Control Analysis pan of this
Section for determining the presence of semivolatile and volatile organics, pesticides, metals,
cyanide, fluoride, and nitrate/nitrite should be utilized.

For e3ch analysis QC container(s), an appropriate QC number should be assigned that cross-
references the QC container to the related lot of containers. For example, the QC number could
be a seven-digit number sequentially assigned to each lot that has undergone QC analysis. Under
this numbering scheme, the first alpbabetical character would be the container type letter from
Figure 1, the neXt four digitS would be assigned sequentially in numerical order staning with
-(XX)1- for tbe first lot to undergo QC analyses, the sixth character would indicate the number of
QC container for the lot, (e.g.. -1' for the first QC container in the lot, -Z- for the second, etc.)
and the last cbaracter would be either a "C- to indicate clearance or an -R- to indicate rejection.

If the representative analysis QC container(s) passes QC insp~tion. tbe related lot of containers
sbould be released. and tbe appropriate QC number sbould be entered in tbe preparation/QC log
to indicate clearance of tbe lot for sbipment.

If the analysis QC container(s) are found to be contaminated per the specified QC analysis
procedures. the appropriate QC rejection number should be assigned and entered in the
preparation/QC log. Any container labels should be removed and the entire lot returned for
reprocessing under a new lot number. E.'tcessive QC rejeCtion for a particular container type
should be noted for future reference.
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A laboratory standard. check sample. and a blank should be run with each QC analysis. A
calibration verification standard should be analyzed once every 12 hours. All QC analysis results
should be kept in chronological order by QC repon number in a central QC file. The QC
numbers assigned should be documented in the preparation/QC log, indicating acceptance or
rejection and date of analysis.

A con[ainer lot should not be released for shipmen[ prior [0 QC analysis and clearance. Once [he
containers have passed QC inspection. the containers should be s[ored in a con[aminant-free :Ire:!
until packaging and sbipmenL

Slorage QC CODlainers:b.

One QC container per lot should be designated as the storage QC container. The storage QC
container should be separated from the lot after cleaning and labeling and should be stored in :1
designated contaminant-free area for one year. The date the container is placed in the storage
area should be recorded in tbe storage QC container log.

If contamination of the panicular container lot comes into question at any time following
shipment. tbe storage QC container sbould be removed from tbe storage area and analyzed using
tbe QC analysis procedures for tbat container type (see Quality Control Analysis, tbis SeCtion).
Upon removal, containers sbould be logged out of tbe storage area.

The designated storage area should be monitored continuously for volatile contaminantS in tbe
foUowing manner. A predeaned, 4O-mL vial tbat has passed ~ QC inspection sbould be filled with
ASTM Type I organic-free water and be placed in the storage area. This vial should be changed at
one-week intervals. The removed vial should be subjected to analysis for volatile organics as
described in the Quality Control Analysis pan of tbis Section. Any peaks indicate contamination.
Identity contaminantS, if present, and include tbe resultS in a repon to aU clientS who purchased

b?ttles from tbe affect~ lot(s).

Qualiry Control AnalysisB.

The types of QC analyses correlate with tbe types of containers being analyzed and tbeir future
use in sample collection. The QC analyses are intended for the determination of:

Semivolatile organics and pesticides;.
Volatile organics;.
Metals;.
Cyanide;.
Fluoride; and.
Nitrale/Nilrite.

QC analyses sbould be performed according to tbe container type and related sample type and
utilize the specific metbod(s) described below.
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Determination of Semivolatile Organics and Pesticides:1.

Container Types: A. Eo F. G. H. J. and K

Sample Preparation:a.

Add 60 rnL of pesticide-grade methylene chloride to the container and shake for two
minutes.

Transfer tbe solvent to a Kuderna-Danish (KD) apparatus equipped with a three-ball
Snyder column. Concentrate to less tban 10 mL on a steam bath. Split the solvent into
tWO 5 mL fractions for semivolatile and pesticide determinations.

Add 50 mL of pesticide-grade hexane (for pesticide detenninations only) to the KD
apparatus by slowly pouring down through the Snyder column. Concentrate to less than
10 mL to effect solvent replacement of hexane for methylene chloride.

Concentrate the solvent to 1 mL using a micro-Snyder column.

Prepare a solvent blank by adding 60 mL of the rinse solvent used in step -g- of the
cleaning procedure for container types A, E, F, G, H, J, and K (Section ill page 14)
directly to a KD apparatus, and proceed as above.

Semivolatile Organics Sample Analysis:b.

Instrument calibration should be performed as described in the most recent CLP Low
Concentration Organics SOW with the foUowing exceptions:

If problems are encountered meeting tbe %RSD criteria on tbe initial calibration
for semivolatiles, tbe higb concentration point should be deleted and a four-point
calibration used.

(1)

The low concentration standard sbould be used for tbe continuing calibration
standard for semivolatile analyses.

(2)

The percent difference window should be widened to :; 30 percent for all

compounds.
(3)

Inject 1 JLL of solvent into a g"aS.chromatograph/mass spectrometer (GC/MS).

Calibration verification standards sbould be analyzed as described in tbe most recent
CLP Low Concel1tration Organics SOW.

Blanks should be run as described in the most recent CLP Low Concentration Organics
SOW.

If compounds other than those listed in Table 2 are found in the container blank that
are not in the solvent blank at a peak height or peak area greater than 20 percent of tbe
nearest internal standard. the containers should be rejected (See Section II. Table 2 for

compound specifications).

Identify and quantitate any contaminant(s) that cause rejection of a container IOL
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A standard mixture of the nine semivolatile organic compounds listed in Table .; (~3ge
26) with concentrations in the 5-20 ppb range should be analyzed to ensure that
sensitivities are achieved that will meet contract required quantitation limits. This
standard should be prepared from a different source from the calibration standards.

Pesticides Sample AnalysisCo

Instrument calibration sbould be performed as described in tbe most recent CLP Low
Concentration Organics SOW.

Inject 1 JJ,L or solvent into a gas chromatograph (GC) equipped with an electron captu're

detector (ECD).

Calibration verification standards should be analyzed as described in the most recent
CLP Low Concentration Organics SOW.

Blanks should be run as described in the most recent CLP Low Concentration Organics

SOW.

If compound peaks other than those listed in Table 2 are at a peak height or peak are3
greater than 5 percent of the peak height or peak area of tetra chloro.m-xylene, the
containers should be rejected (See Section II, Table 2).

Identify and quantitate any contaminant(s) tbat cause rejection of a container lot

A standard mixture or the seven pesticide compounds listed in Table 3 (page 26) with
concentrations in the 0.01 to 1 ppb range should be analyzed to ensure tbat sensitivities
are achieved that will meet contract required quantitation limitS. This standard should
be prepared from a different sour~ from the calibration standards.

2. Determination of Volatile Organics:

Container Types: Band D

Sample Preparation

Fill the container with ASTM Type 1 organic-free water.

Cap tbe container and let stand for 48 hours.

b. Sample Analysis

Instrument calibration should be perfonned as described in the most recent CLP Low
Concentration Organics SOW witb tbe foUowing exceptions:

If problems are encountered meeting the %RSD criteria on the initial calibration
for volatiles, the high concentration point should be deleted and a four-point
calibration used.

1)

The low concentration standard sbould be used Cor tbe continuing calibration
standard Cor volatile analyses.

(2)

(3) The percent difference window should be widened to :=; 30 percent.



CalJor3tion verifiC3tion standards should be analyzed as described in the masl recent
CLP Low Concentration Organics SOW.

Blann should be run as described in the most recent CLP Low Concenlrauon Organics
SOW. The blank sbould consisl of an aliquol of tbe ASTM Type I water used in the

sample preparation.

If compounds otber tban tbose listed in Table 2 are found in tbe container blank: that
are not in the solvent blank at a peak height or peak area greater tban 20 percent of th~
nearest internal standard. tbe containers sbould be rejected (See SeCtion II. Table 2 for.

compound specifications).

Identify and quantitate any contaminant(s) that cause rejection or a container lot.

A standard mixture of the five volatile organic compounds listed in Table 3 (page 26)
with concentrations in the 1-5 ppb range should be analyzed to ensure that sensitivities
are achieved that will meet contract required quantitation limitS. This standard should
be prepared from a different source from the calibration standards.

3. Determination of Metals:

Container Types: A. c. Eo F, 0, H, J, K and L

Sample Preparation:L

Add 100 mL of ASTM Type I deionized water to tbe container, and acidify with 1.0 mL
of reagent-grade HNO)- Cap and sbake for three [0 five minutes.

Cap the container and let stand for 48 hours.

Treat tbe sample as a dissolved metaJs sample. Analyze the undigested water using the
most recent CLP Low Concentration lnorganics sow.

b. Sample Analysis:

Instruments used for the analysis of the samples should meet the contract required
detection limits in Table 1.

The ASTM Type 1 deionized water should be analyzed before use on the bottles (ha( are
designated for analysis to ensure tha( contaminated water is not used for rinsing (he
bottles.

Cab"bration verification standards sbould be analyzed as described in tbe most recent
CLP Low Concentration lnorgania SOW.

Blanks should be anaJyzed as described in the most recent CLP Low Concenlralion
lnorganjcs SOW. A calibralion blank is a solution made up exactly like Ihe sample
preparation solution. The cal1oralion blank should be less lban the values conlained in
Table 1.

A set of standards in tbe expeCted working range should be analyzed with each analytical
run. The acid matrix of tbe standards. blank. and quality control samples should match
that of tbe samples.
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Concentrations at or above the deteCtion limit for each parameter (listed in Table I)
should be cause for rejection of the lot of containers. NOTE: The sodium detection
limit for container types A. E. F. G. H. J. and K is 5<XXJ JJ.g/L unless the containers will
be used for low concentration analyses. then the deteCtion limit is 500 JJ.g/L

4. Determination of Cyanide:

Container Types: A. c. E. F. O. H. J. K and L

Sample Preparationa.

Place 250 mL of ASTM Type I deionized water in the container. Add 1.25 mL of 6N'
NaOH (for container types F and G use 100 mL of ASTM Type I deionized water and
0.5 mL of 6N NaOH). Cap the container and shake vigorously for tWo minutes.

b. Sample Analysis:

Analyze an aliquot as described in the most recent CLP Low Concentration Inorganics
SOW.

The detection limit should be 10 Ji.g/L or lower.

Calibration verification standards should be analyzed as described in the most recent
CLP Low Concentration lnorganics SOW.

Blanks should be run as described in the most recent CLP Low Concentr3rion Inorganics
SOW. The calibration blank should consist of an aliquot of the ASTM Type I water
used above.

A set of standards in the expected working range, a check sample. and blank should be
prepared exactly as the sample was prepared.

The detection of 10 JJ.g/L cyanide (or greater) should be cause for rejtttion of the lot of
containers. NOTE: Contamination could be due to the container. the cap. or the
NaCH.

$~ Determination of Fluoride:

Container Types: A. c. E. F. G. H. J. K and L

Sample Preparation:a.

Place 250 mL of ASTM Type I deionized water in the container (for container types F
and G use 100 mL of ASTM Type 1 deionized water). Cap the container and shake
vigorously for tWO minutes.

h Sample Analysis:

Analyze an aliquo[ as described in [he most recen[ CLP Low Concenua[ion Inorganics
SOW.

The deteCtion limit should be 200 .uglL or lower.
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Calibration verification standards sl1ould be analyzed as described in the most recent
CLP Low Concentration lnorganics SOW.

Blanks should be run as described in the most recent CLP Low Concentration Inorganics
SOW. The calibration blank should consist of an aliquot of the ASTM Type I willer
used above.

A set of standards in the expected working range, a check sample, and blank should be
prepared exactly as the sample was prepared.

The detection of 200 Jl.g/L (or greater) of fluoride should be cause for rejection of the lot
of containers. NOTE: Contamination could be due to the container or the cap.

Determination of NitratelNitrite:6.

Container Types: A. C. E. F, G, H. J, K and L

Sample Preparation:a.

Place 250 mL of ASTM Type I deionized water in tbe container (for container types F
and G use 100 mL of ASTM Type I deionize--: water). Cap tbe container and sbake
vigorously for tWo minutes.

Sample Analysis:b.

Analyze an aliquot as described in the most recent CLP Low Concentration lnorganics
SOW.

The detection'limit should be 100 1J.g/l. or lower,

Calibration verification standards should be analyzed as described in the most recent
CLP Low Concentration lnorganics SOW.

Blanks should be run as described in tbe most recent CLP Low Concentration Inorganics
SOW. The calibration blank should consist of an aliquot of the ASTM Type I water
used above.

A set of standards in the expected working range, a quality controi sample, and biank
should be prepared exactly as tbe sam pie was prepared.

The detection of 100 1J.g/L (or greater) of nitrate/nitrite should be cause for rejection of
the lot of containers. NOTE: Contamination could be due to the container or the cap.

Preparation and Labelingc.
Sampling for environmental specimens requires that sample containers be transported to field sites

prior to sample collection. As a result. considerable time may elapse betWeen the receipt of sample
containers and collection of the samples. Because of the large number of samples taken at anyone site.
accounting for all sample containers can become eXtremely difficult. The following guidance on the
identification and tracking of sample containers is based on procedures that have been used successfully in
the CLP bottle program.
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Each shipment should be inspected to verify tbat the requested number o( cleaned and prepared
sample containers bave been supplied and meet the requirementS specified in Section 11 (Tables
and 2). If any shipment (ails to meet the required specifications. it should be discarded and
replaced with a supply o( sample containers that meet the required criteria.

The sample ~ntainers should be removed and prepared in accordance with the methods
designated below.

2

A permanent nine-digit lot number should be assigned to each lot of sample containers for
identification and tracking purposes throughout the life of the containers. Figure 2 provides an
example of a lot Dumber sequence.

3.

FIGURE.2

LOT NUMBER SEQUENCE

95th day
of

tbe year
Analysis Parameter

Repositoryr--- Code

m2Q!

Container
Type A

Belongs to the 1st Lot
washed that day

.6. £

J

Year 1992

The fllSt digit represents the container type in Section II (Figure 1).a

b. The second dipt represents the last digit of the calendar year.

The next three digits represents the day of the year on which the sample containers were
washed.

c.

d. The sixth and seventh digits represent tbe daily lot number

The eighth digit representS the analysis parameter where:e.

A = Semivolatile organics, pe5tiddes, metals, cyanide. and fluoride;
B = Metals, tj'anide. and fluoride;
V = Volatile organics;
S = Semivolatile organics and/or pestiddes;
M = Metals;
C = Cyanide;
F = Fluoride: and
N = Nitrate/nitrite.

The final digit represents the identification of the person who prepared the lot.
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The lot number for each container should be entered. along with the date of washing. type of
container. and number of containers per lot. into the preparation/QC log book.

4

Lot numbers printed with solvent resistant ink on a nonremovable label should remain with the
corresponding containers throughout the cleaning procedure.

After sample container cleaning and drying. the label should be affixed to the containers in a
permanenl manner.

6.

At least one face should be clearly marked. excluding the top and bottom faces. of each case of
sample containers with the assigned lot numbers.

7.

TABLE J

STANDARD MIXTURES OF ORGANIC COMPOUNDS TO VERIFY SENSmvrrY

PesticidesVolatiles Semivolatiles

Gamma-BHC
Heptachlor
Aldrin
Dieldrin
Endrin
4,4'oDDT
Aroclor 1260

Methylene ChJoride
Acetone
2.Butanone
Trichloroetbene
Toluene

Nitrobenzene
4-ChJoroaniline
2.6-Dinitrotoluene
Dietbylphtbalate
4- Bromophenyl- phenylethe r
HexacbJorobenzene

Pentachlorophenol
Di-n-butylpbthalate
bis(2- Etbylhexyl) ph thalate

26 .u.s. G.P.O.:199J-}61-aJ5:81056

















TURBIDITY
Method 180.1 <Nephelometric)

STORET NO. 00076

},

2

3.

4.

s.

Scope and Application
1.1 This method is applicable to drinking, surface, and saline waters in the range of turbidity

from 0 to 40 nephelometric turbidity units (NTU). Higher values may be obtained with
dilution oftbe sample.
NOTE 1: NTU's are considered comparable to the previously reponed Formazin
Turbidity Units (FTU) and Jackson Turbidity Units (JTU).

Summary of Method
2.1 The method is based upon a comparison of the intensity of light scattered by tbe sample

under defined conditions with the intensity of light scattered by a standard reference
suspension. The higher the intensity of scattered light, the higher the turbidity. Readings,
in NTU's, are made in a nephelometer designed according to specifications outlined in
Apparatus. A standard suspension of Formazin, prepared under closely defined
conditions, is used to calibrate the instrument.
2.1.1 Formazin polymer is used as the turbidity reference suspension for water because it

is more reproducible than other types of standards previously used for turbidity
standards.

2.1.2 A commercially available polymer standard is also approved for use for the
National Interim Primary Drinking Water Regulations. This standard is identified
as AMCO-AEP A-I available from Amco Standard International, Inc.

Sample Handling and Preservation
3.1 Preservation of the sample is not practical; analysis should begin as soon as possible.

Refrigeration or icing to 4.C, to minimize microbiological decomposition of solids, is
recommended.

Interferences
4.1 The presence of floating debris and coarse sedimentS which settle out rapidly will give

low readings. Finely divided air bubbles will affect the resultS in a positive manner.
4.2 The presence of true color, that is the color of water which is due to dissolved substances

which absorb light, will cause turbidities to be low, although this effect is generally not
significant with fmished waters.

Apparatus
5.1 The turbidimeter sbal1 consist of a nephelometer with light source for illuminating the

sample and one or more photo-electric detectors with a readout device to indicate the
intensity of light scattered at right angles to the path of the incident light. The
turbidimeter should be so designed that little stray light reaches the detector in the

L
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absence of turbidity and should be free from significant drift after a shon wanD-up

period.
5.2 The sensitivity of the instrument should pennit detection of a turbidity difference of 0.02

unit or less in waters having turbidities less than 1 unit. The instrument should measure
from 0 to 40 units turbidity. Several ranges wilt be necessary to obtain both adequate
coverage and sufficient sensitivity for low turbidities.
The sample tubes to be used with the available instrument must be of clear, colorless
glass. They should be kept scrupulously clean, both inside and out, and discarded when
they become scratched or etched. They must not be handled at all where the light strikes
them, but should be provided with sufficient extra length, or with a protective case, so
that they may be handled.

5.4 Differences in physical design of turbidimeters will cause differences in measured values
for turbidity even though the same suspension is used for calibration. To minimize such
differences, the foltowing design criteria should be observed:
5.4.1 Light source: Tungsten lamp operated at a color temperature between

2200-30CXfK.
5.4.2 Distance traversed by incident light and scattered light within the sample tube:

Total not to exceed 10 cm.
5.4.3 Detector: Centered at ~ to the incident light path and not to exceed :30- from

~. The Detector, and filter system if used, shalt have a spectral peak response
between 400 and 600nm.

5.5 The Hach Turbidimeter, Model 2100 and 2100 A, is in wide use and has been found to be
reliable; however, other instruments meeting the above design criteria are acceptable.

Reagents
6.1 Turbidity-free water: Pass distilted water through a 0.4Su pore size membrane filter if

such filtered water shows a lower turbidity than the distilted water.
6.2 Stock formazin turbidity suspension:

Solution 1: Dissolve 1.00 g hydrazine sulfate, (NH~)~.H~SO.., in distilted water and dilute
to 100 ml in a volumetric flask.
Solution 2: Dissolve 10.00 g hexamethylenetetramine in distilted water and dilute to 100
ml in a volumetric flask.
In a 100 ml volumetric flask, mix 5.0 ml Solution I with 5.0 ml Solution 2. Altow to stand
24 hours at 25 %. 3.C, then dilute to the mark and mix.

6.3 Standard formazin turbidity suspension: Dilute 10.00 ml stock turbidity suspension to
100 ml with turbidity-free water. The turbidity of this suspension is defined as 40 units.
Dilute ponions of the standard turbidity suspension with turbidity-free water as

required.
6.3.1 A new stock turbidity suspension should be prepared each month. The standard

turbidity suspension and dilute turbidity standards should be prepared weekly by
dilution of the stock turbidity suspension.

6.4 The AMCO-AEPA-1 standard as supplied requires no preparation or dilution prior to
use.

5.3

6.

~
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1 Procedure
1.1 Turbidimeter calibration: The manufacturer's operating instructions should be followed.

Measure standards on the turbidimeter covering the range of interest. If the instrument is
already calibrated in standard turbidity units, this procedure will check the accuracy of
the calibration scales. At least one standard should be run in each instrument range to be
used. Some instruments permit adjustments of sensitivity so that scale values will
correspond to turbidities. Reliance on a manufacturer's solid scattering standard for
setting overall instrument sensitivity for all ranges is not an acceptable practice unless the
turbidimeter has been shown to be free of drift on all ranges. If a pre-calibrated scale is
not supplied, then calibration curves should be prepared for each range of the
instrument.

7.2 Turbidities less than 40 units: Shake the sample to thoroughly disperse the solids. Wait
until air bubbles disappear then pour the sample into the turbidimeter tube. Read the
turbidity directly from the instrument scale or from the appropriate calibration curve.

7.3 Turbidities exceeding 40 units: Dilute the sample with one or more volumes of turbidity-
free water until the turbidity falls below 40 units. The turbidity of the original sample is
then computed from the turbidity of the diluted sample and the dilution factor. For
example, if S volumes of turbidity-free water were added to 1 volume of sample, and the
diluted sample showed a turbidity of 30 units, then the turbidity of the original sample
was ISO units.
7.3.1 The Hach Turbidimeters, Models 2100 and 2100A, are equipped with S separate

scales: 0-0.2, 0-1.0, 0-100, and O-l(xx) NTU. The upper scales are to be used only
as indicators of required dilution volumes to reduce readings to less than 40 NTU.
NOTE 2: Comparative work performed in the MDQAR Laboratory indicates a
progressive error on sample turbidities in excess of 40 units.

Calculation
8.1 Multiply sample readings by appropriate dilution to obtain final reading.
8.2 Repon results as follows:

NTL' Record to Nearest

0.0 - 1
1 - 10

10 - 40
40 - 100

100 - 400
400 - 1000

> 1000

.0 0.05
0.1[
S

10
SO

100
1

9. Precision and Accuracy
9.1 In a single laboratory (EMSL), using surface water samples at levels of 26, 41, 75 and 180

NTU, the standard deviations were :0.60, :0.94, .t 1.2 and %4.7 units, respectively.
9.2 Accuracy data are not available at this time.

I,
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CONDucr ANCE

Method 120.1 (Specific Conductance, umbos at 2S-a

srOREr NO. 0009Sr

2.

.5.

4.

5.

6.

7.

Scope and Application
1.1 This method is applicable to drinking, surface, and saline wates, domestic and indus-

trial wast~s and acid rain (atmospheric deposition).
Summary of Method
2.1 The specific conductance of a sample is measured by use of a self-contained conductivity

meter, WheatStone bridge-type, or equivalent.
~.2 Samples are preferable analyzed at 25°C. If not, temprature corrections aremade and

resultS reported at 25°C.
Comments
-'.1 Instrument must be standardized with KCl solution before daily use.
-'.2 Conductivity cell must be kept dean.
-'.8 Field measurementS with comparable instrumentS are reliable.
-'.4 Temperature variations and corrections represent the largest source of potential error.
Sample Handling and Preservation
4.1 Analyses can be performed eitha in the field or laboratory.
4.2 If analysis is not completed within 24 hours of sample collection, sample should be

filtered through a 0.45 micron filter and stored at 4°C. Filter and appa:ratus must be
washed with high quality distilled wata and pre-rinsed with sample before use.

Apparatus
5.1 Conductivity bridge, range 1 to 1000 #Jfnho per centim~ter.
5.2 Conductivity cell, cell constant 1.0 or micro dipping type cell with 1.0 constant. YSI

.-'403 or equivalent.
5.4 Thermometa
Reagents
6.1 Standard potassium chloride solutions, 0.01 M: Dissolve 0.7456 gm of pre-dried (2 hour

at 105°C) KCl in distilled wata and dilute to I lita at 25°C.
Cell Calibration
7.1 The analyst should use the standard potassium chloride solution (6.1) and the table

below to check the accuracy of the cell constant and conductivity bridge.

L.
Approved for NPDES
luued 1971.
Editorial revision, 1982
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Conductivity 0.01 m KCI

DC Micromhos/cm

21
22
2"
24
25
26
27
28

1305
1332
1359
1-'86
141-'
1441
1468
1496

8.

9.

10.

Pr~ure
8.1 Follow the directio, of the manufacturer for the operation of the instrument.
8.2 Allow samples to come to room temperature (2! to 27OC). if possible.
8.3 Determine tht temperature of samples within 0.5°C. If the temperature of the samples

is not 25°C. make temperaturt correction in accordance with the instruction in Section
9 to conVert reading to 25°.

Calculation
9.1 Th~ temperaturt corrections are based on tht standard KCl solution.

9.1.1 If the temperature of the sample is below 25°C. add 2'- of the reading per degree.
9.1.2 If the temperature is above 25°C. subtract 2% of the reading per degree.

9.2 Report results as Specific Conductance.llrDhos/cm at 25°.
Precision and Accuracy
10.1 Fort~..one analysts in 17 lalx>ratories analyzed six synthetic water samples containing

increments of inorganic salts. with the following ~ults:

Precision as
Standard Deviation

Increment as
Specific Conductance

Accuracy as
Bias.
%

Bias.

&mhos/~

100
106
808
848

1640
1710

7.55
8.14
66.1
79.6

106
119

-2.02

-0.76
-3.63
~.54
-S.36
-S.08

-2.0
-0.8

-29.3
-38..5

-87.9
-86.9

(FWPCA Method Study 1. Miner&! and Physical Analyses.)

10.2 In a single laboratory (EMSL) using surface water sampltS with an average
conductivity of 5-'6 Jlfnhos/ cm at 25°C. the standard deviation was :%:6.
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1.

2.

r 3.
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pH

Method 150.1 (Electrometric)

r ~ORET NO.
Determined on site 00400

Laboratory 00403

1.

2.

3.

4.

s.

Scope and Application
1.1 This method is applicable to drinking, surface, and saline waters, domestic and industrial

wastes and acid rain (atmospheric deposition).
Summary of Method
2.1 The pH of a sample is detennined electrometrically using either a glass electrode in

combination with a reference potential or a combination electrode.
Sample Handling and Preservation
3.1 Samples should be analyzed as soon as possible preferably in the field at the time of

sampling.
3.2 High-purity waters and waters not at equilibrium with the atmosphere are subject to

changes when exposed to the atmosphere. therefore the sample containers should be
filled completely and kept sealed prior to analysis.

Interferences
4.1 The glass electrode. in general. is not subject to solution interferences from color.

turbidity. colloidal matter. oxidants, reductants or high salinity.
4.2 Sodium error at pH levels greater than 10 can be reduced or eliminated by using a "low

sodium error" electrode.
4.3 Coatings of oily material or particulate matter can impair electrode response. These

coatings can usually be removed by gentle wiping or detergent washing, followed by
distilled water rinsing. An additional treatment with hydrochloric acid (1 + 9) may be
necessary to remove any remaining film.

4.4 Temperature effects on the electrometric measurement of pH arise from two sources.
The first is caused by the change in electrode output at various temperatures. This
interference can be controlled with instruments having temperature compensation or by
calibrating the electrode-instrument system at the temperature of the samples. The
second source is the change of pH inherent in the sample at various temperatures. This
error is sample dependent and cannot be controlled. it should therefore be noted by
reporting both the pH and temperature at the time of analysis.

Apparatus
S.l pH Meter-laboratory or field model. A wide variety of instruments are commercially

available with various specifications and optional equipment.

Approved for NPDES
Issued 1971
Editorial rr:vision 1978 and 1982
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S.2 Glass electrode.
S.3 Reference electrode-a calomel, silver-silver chloride or other reference electrode of

constant potential may be used.
NOTE 1: Combination electrodes incorporating both measuring and reference
functions are convenient to use and are available with solid, gel type filling materials that
require minimal maintenance.

S.4 Magnetic stirrer and TeOon-coated stirring bar.
S.S Thermometer or temperature sensor for automatic compensation.

Reagents
6.1 Primary standard butTer salts are available from the National Bureau of Standards and

should be used in situations where extreme accuracy is necessary.
6.1.1 Preparation of reference solutions from these salts require some special precautions

and handling'" such as low conductivity dilution water, drying ovens, and carbon
dioxide free purge gas. These solutions should be replaced at least once each
month.

6.2 Secondary standard butTers may be prepared from NBS salts or purchased as a solution
from commercial vendors. Use of these commercially available solutions, that have been
validated by comparison to NBS standards, are recommended for routine use.

Calibration
7. I Because of the wide variety of pH meters and accessories. detailed operating procedures

cannot be incorporated into this method. Each analyst must be acquainted with the
operation of each system and familiar with all instrument functions. Special attention to
care of the electrodes is recommended.

7.2 Each instrument/electrode system must be calibrated at a minimum of two points that
bracket the expected pH of the samples and are approximately three pH units or more

apart.
7.2.1 Various instrument designs may involve use of a "balance" or "standardize" dial

and/or a slope adjustment as outlined in the manufacturer's instructions. Repeat
adjustments on successive portions of the two buffer solutions as outlined in
procedure 8.2 until readings are within O.OS pH units of the buffer solution value.

6.

7.

8. Procedure
8.1 Standardize the meter and electrode system as outlined in Section 7.
8.2 Place the sample or buffer solution in a clean glass beaker using a sufficient volume to

cover the sensing elements of the electrodes and to give adequate clearance for the
magnetic stirring bar.
8.2.1 If field measurements are bein& made the electrodes may be immersed directly in

the sample stream to an adequate depth and moved in a manner to insure sufficient
sample movement across the electrode sensing element as indicated by drift free
( < 0.1 pH) readings.

8.3 If the sample temperature differs by more than 28':' from the buffer solution the measured
pH values must be corrected. Instruments are equipped with automatic or manual

II'Nalional Bureau of Standards Special Publication 260
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compensators that electronically adjust for temperature differences. Refer to
manufacturer's instructions. .
After rinsing and gently wiping the electrodes, if necessary, immerse them into the
sample beaker or sample stream and stir at a constant rate to provide homogeneity and
suspension of solids. Rate of stirring should minimize the air transfer rate at the air water
interface of the sample. Note and record sample pH and temperature. Repeat
measurement on successive volumes of sample until values differ by less than 0.1 pH
units. Two or three volume cbang~ are usually sufficient.

8.5 For acid rain sampl~s it is most important that th~ magn~tic stirr~r is not us~d.
Inst~ad, swirl th~ sampl~ g~ntl.,. for a f~w s~conds aft~r th~ introduction of th~
~1~ctTode(s). Allow th~ ~l~ctrode(s) to equilibrat~. Th~ air-watr.r int~rfacr. should
nor ~ disturbed whil~ measur~rn~n( is ~ing mad~. If thr. sampl~ is not in
~qu i libri urn wi th th~ a trnosphr.r~, pH .,.al u~s ,,'i II chang~ as th~
dissolv~d gasr.s ar~ ~ith~r absorb~d or d~sorb~d. R~cord sarnpl~ p.H and

t~m~atur~.
Calculation
9.1 pH meters read directly in pH units. Repon pH to the nearest 0.1 unit and temperature

to the nearest .C.
Precision and Accuracy
10.1 Fony-four analysts in twenty laboratories analyzed six synthetic water samples

containing exact increments of hydrogen-hydroxyl ions. with the following results:

8.4

r

9.

10.

Accuracy as
Bias,

pH Units

-(J.Ol

pH Units Bias.
%

-0.29

-0.00

+1.01
-0.03

-0.12
+0.16

Standard Deviation
pH Units

0.10
0.11
0.20
0.18
0.13
0.12

3.5
3.5
7.1
7.2
8.0
8.0

+0.07
-0.002
-0.01

+0.01

(FWPCA Method Study . Mineral aDd Physical, Analyses)

10.2 In a single laboratory (EMSL), using surface water samples at an average pH of 7.7, the
standard deviation was :to. 1.
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TEMPERATURE\

Method 170.1 {Thermometric>

r srORET NO. 00010

1.

2.

3.

4.

s.

Scope and Application
1.1 This method is applicable to drinking. surface. and saline waters. domestic and industrial

wastes.
Summary of Method
2.1 Temperature measurements may be made with any good grade of mercury-filled or dial

type centigrade thermometer. or a thermistor.
Comments
3.1 Measurement device should be routinely checked against a precision thermometer

certified by the National Bureau of Standards.
Precision and Accuracy
4.1 Precision and accuracy for this method have not been determined.
Reference
5.1 The procedure to be used for this determination is found in:

Standard Methods for the Examination of Water and Wastewater. 14th Edition. p 125.
Method 212 (1975).

L
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Superfund Target Compound Ust (TCL and
Contract Required Ouantitation Umits (CROL)

I'"

Ouantitation Limits.
Low Med

Wa1a! .SQ.il .SQ.il
~g/L ~g/Kg ~g/Kg

On
Column

(no)Volatiles CAS Number

1.

2-

3.

4.

5.

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

10
10
10
10
10

10
10
10
10
10

1200
1200
1200
1200
1200

(SO)
(SO)
(SO)
(SO)
(SO)

Chloromethane
Bron'K>methane
Vinyl chloride
Chloroethane
Methylene chloride

6.
7.
8.
9.

10.

67-64-1
75-1.5-0
75-35-4
75-35-3

540- 59-0

10
10
10
10
10

10
10
10
10
10

1200
1200
1200
1200
1200

(SO)
(50)
(50)
(SO)
(SO)

Acetone
Carbon Disulfide
1.1-Dichloroethylene
1.1-Dichloroethane
1.2-Dichloroethylene(total)

11.
12.
13.
14.
15.

67-66-3
107-06-2
78-93-3
71-55-6
56-23-5

10
10
10
10
10

10
10
10
10
10

1200
1200
1200
1200
1200

(SO)
(SO)
(SO)
(SO)
(SO).

Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1- Trichloroethane
Carbon tetrachloride

16.
17.
18.
19.
20.

75-27-4
78-87-5

10061-01-5
79-01-6

124-48-1

10
10
10
10
10

10
10
10
10
10

1200
1200
1200
1200
1200

(SO)

(SO)

(SO).
(SO)

(50)

Bromodichloromethane
1.2-Dichloropropane
cis-1.3-Dichloropropene
TrichJoroethene
0 ibro moc h 10 rome thane

21.

22-

23.

24.

25.

79-00-5
71-43-2

10061-02-6
75-25-2

108-10-1

10
10
10
10
10

10
10
10
10
10

1200
1200
1200
1200
1200

(50)
(SO)
(SO)
(SO)
(50)

,

1.1,2- Trichloroethane
Benzene
trans-1.3-Dichloropropene
Brornofonn
4-Methyl-2-pentanone

26.
27.
28.
29.
30.

591-78-6
127-18-4
108-88-3
79-34-5

108-90-7

10
10
10
10
10

10
10
10
10
10

1200
1200
1200
1200
1200

(SO)
(SO)
(SO)
(SO)
(SO)

2-Hexanone
T etrachioroethene
Toluene
1,1,2,2- Tetrachloroethane
C hIorobe nz e ne

31.
32.
33.

Ethyl Benzene
Styrene
TotaJ Xylenes

100-41-4
100-42-5

1330..20-7

10
10
10

10
10
10

1200
1200
1200

(SO)
(SO)
(SO)

Ouantitation Umits listed for soiL/sediment are based on wet weight The quantitation limits
calculated by the laboratory for so;l/sediment. calculated on dry weight basis. as required by
the protocol. will be higher.
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Note that the CAOL values listed on the preceding page may not be those specified in
previous Analytical Services Protocols. These values are set at concentrations in the
sample equivalent to the concentration of the lowest calibration standard specified in
Exhibit D. Part II. Lower quantitation limits may be achievable for water samples by
employing the methods in Exhibit D. Part X for Low Concentration Water for Organic

Analyses.

VOLATILES

Water Samgles

A 5 mL volume of water is purged with an inert gas at ambient temperature. The
volatiles are trapped on solid sorbents. and desorbed directly onto the GC/MS. For a
sample with compound X at the GAOL of 1 0 ~:

(1 0 ~) (5 mL) ( 10"3 UmL) - 50 x 10" ug = 50 ng on the GC column

. ,
Low L~v~1 SoiI/S~dim~nt SamD'~s

A 5 g aliquot of the soiUsediment sample is added to a volume of water in a purge tube
heated. and purged with an inert gas. The volatiles are trapped. and later desorbed
directly onto the GC/MS. For a sample with compound X at the CROL of 10 ~g/Kg:

(1 0 ~g/Kg) (5 g) (10-3 Kg/g) - 50 x 1 0-3 ~g = 50 ng on the GC column

Medium Level Soil/Sediment Samcles

A 4 g aliquot of soil/sediment is extracted with 10 mL of methanol, and filtered through
glass wool. Only 1 mL of the methanol extract is taken for screening and analysis.
Based on the results of a GC/FID screen, an aliquot of the methanol extract is added to
5 mL of reagent water and purged at ambient temperature. The largest aliquot of
extract considered in Exhibit D, Part III is 100 uL For a sample with compound X at t~e
CAOL of 1200 ~g/Kg:

(1200 ~g/Kg) (4 g) (10-3 Kg/g) = 4800 X 10-3 ~g = 4800 ng

This material is contained in the 10 mL methanol extract:

(4800 ng) /10 mL. 480 ng/mL

Of which, 100 ~L are purged from the reagent water

(480 ng/mL) (100 ~L) (1~ mU~L) - 480 X 10"' ng ~ 50 ng on the GC column

Note that for both low and medium soiVsediment samples, while it may affect the
purging efficiency, the volume of reagent water used in the purging process does not
affect the calculations.
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Superfund Target Compound List (TCL) and
Contract Required Ouantitation Umits (CROL)-(

~Jantit~ti~n Limits.
Low Med

Water ,Sgjl ,Sgjl
~gI1. ~g/Kg ~g

On
Column

(ng)CAS Nunt>erSemivolatiles

330
330
330
330
330

10.000
10.000
10.000
10.000
10.000

(20)
(20)
(20)
(20)
(20)

108-95-2
111-44-4
95- 57 -8

541-73-1
106-46-7

10
10
10
10
10

34.
35.
36.
37.
38.

Phenol
bis(2-Chbroethyl) ether
2-Chlorophenol
, ,3-Dichbrobenzene
, ,4-Dichbrobenzene

330
330

10,000
10,000

(20)
(20)

95-50-1
9>48-7

10
10

39.
40
41

330
330
330

10,000
10,000
10,000

(20)
(20)
(20)

108-60-1
106--44-5
621-64-7

10
10
10

42.
43.

1.2.Dichk)robenzene
2.Methyiphenol
2.2' --oxybis( 1-Chloro.

propane) #

4.Methy~enol
N. Nitroso-dj. n--propyla mine

330
330
330
330
330

10.000
10.000
10.000
10.000
10.000

(20)
(20)
(20)
(20)
(20)

67-72-1
98-95-3
78-59-1
88- 75-5

105-67-9

10
10
10
10
10

44.
45.
46.
47.
48.

Hexachbroethane
Nitrobenzene
lsophorone -' .

2-Nitrophenol
2.4-Dimethyiphenol

49.
10.000
10.000
10.000
10.000
10.000

(20)
(20)
(20)
(20)
(20)

111-91-1
120-83-2
120-82-1
91-20-3

106-47-8

10
10
10
10
10

330
330
330
330
330

SO.
51.
52.
53.

bis(2-Chioroethoxy)
methane

2,4- DchJorophenol
1.2,4- Tr"Chlorobenzene
Naphthalene
4-Chlof'oaniline

330
330
330
330
330

10,000
10,000
10,000
10,000
10,000

(20)
(20)
(20)
(20)
(20)

87~3
59- 50- 7
91-57-6
77-47-4
88- 06-2

10
10
10
10
10

54.
55.
56.
57.
58.

Hex achbrobutadiene
4-Chloro- 3-met hylphenol
2 -Met hytnapht ha Iene
Hex achk>rocy ciopentadie ne
2,4,6- TrX:hlorophenoi

(SO)
(20)
(SO)
(20)
(20)

95-9S-4
91-58-7
88-7~

131-11-3
208-96-8

25
10
25
10
10

800
330
800
330
330

25.000
10.000
25,000
10.000
10.000

59.
60.
61.
62.
63.

2,4,5- T~lorophenol
2- C hIoronaphtha lene
2-NitroarWine
Dimethyl phthalate
Acenaphthylene

10
25
10

330
800
330

10.000
25 . 000
10.000

(20)
(SO)
(20)

64.
65.
66.

2.6.DinitrotokJene
3-Nitroaniline
Acenaphthene

606-20-2
99-09-2
83-32-9

Previously known by the name bis(2-Chbroisopropyl) ether.

C-7 '2/9'



Superfund Target Compound Ust (TCL) and
Contract Required Ouantitation Umits (CROL)

Ouantitation limits.
Low Med

~ ~ ~
JJO/l JJo/KQ JJg/KQ

On
Column

(ng)Semivolatiles CAS Nun'ber

67.
68.
69.
70.
71

2.4-0initrophenol
4-Nitrophenol
OCenzofuran
2.4-0initrotoluene
OiethYlphthalate

51-28-5
100-02-7
132-64-9
121-14-2
84-66-2

2S
25
10
10
10

800
800
330
330
330

25.
25.
10.
10.
10.'

(SO)
(SO)
(20)
(20)
(20)

72.
7005- 72-3

86-73-7
100-01-6
534-52-1

10
10
25
25

330
330
800
800

10,000
10,000
25.000
25,000

(20)
(20)
(SO)
(SO)

73.
74.
75.

4-Chlorophenyl phenyl
ether

Fluorene
4-Nitroaniline
4 .6-Dinitro- 2 - methylphenol

76.
77

86-30-6 10 330 10,000 (20)

101-55-3
118-74-1
87-86-5
85-01 -8

10
10
25
10

330
330
800
330

10.000
10,000
25,000
10,000

(20)
(20)
(SO)
(20)

78.
79.
80.

N-nitrosodiphenytamine
4-Bromophenyl phenyl

ether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene

81.
82
83.
84.
85.

Anthracene
Carbazole
Di-n-butyl phthalate
Auoranthene
Pyrene

120-12-7
86-74-8
84-74-2

206-44-0
129-00-0

10
10
10
10
10

330
330
330
330
330

10,000
10,000
10,000
10,000
10,000

(20)
(20)
(20)
(20)
(20)

86.
87.
88.
89.
90.

85-68-7
91-94-1
56-55-3

218-01-9
117-81-7

10
10
10
10
10

330
330
330
330
330

10,000
10.000
10,000
10,000
10.000

(20)
(20)
(20)
(20)
(20)

BUtyl benzyl phthalate
3,3'.Dichlorobenzidine
Benz(a)anthracene
Chrysene
bis( 2 - Ethylhexyl)phtha late

91.
92.
93.
94.
95.

Di-n-octyl phthalate
Benzo(b )fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Irxjeno( 1 .2.3-cd)pyrene

117-84-0
205-99-2
207-08-9
50-32-8

193-39-5

10
10
10
10
10

330
330
330
330
330

10.000
10.000
10.000
10.000
10.000

(20)
(2())
(20)
(20)
(20)

96.
97.

Dibenz(a.h)anthracene
Benzo(g,h.i)perylene

53-70-3
191-24-2

10
10

330
330

10.000
10.000

(20)
(20)

Ouantitation limits listed for soiVsediment are based on wet weight. The quantitation limits
caJculated by the Laboratory for soiVsedi~nt. calculated on dry weight basis as required
by the Protocol. will be higher.
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SEMI VOLA TILES

Water Samoles

A 1 L volume of water is extracted in a continuous liquid-liquid extractor with methylene
chloride at a pH of approximately 2. This extract is reduced in volume to 1.0 mL. and a
2 ~L volume is injected onto the GC/MS for analysis. For a sample with compound X at

the CROL of 1 0 ~g/L:

(10 I.JgIl) (1 L) = 10 I.JQ in the original extract

When the extract is concentrated. this .material is contained in the 1 mL concentrated
extract, of which 2 ~L are injected into the instrument:

(1 0 ~g/mL) (2 ~L) (1 0') mL/~L) = 20 x 1 0') ~g = 20 ng on the GC column

Low Soil Samoles

A 30 9 soil sample is extracted three times with methylene chloride/acetone at ambient
pH. by sonication or Soxhlet. The extract is reduced in volume to 1.0 mL and a 2 IJL
volume is injected onto the GC/MS for analysis. For a sample with compound X at the

CROL of 330 IJg/Kg:

(330 ~g/Kg) (30 g) (10-3 Kg/gr= 9900 x 1 0.3 ~g = 9.9 ~g

When the sample extract is to be subjected to Gel Permeation Chromatography
(required) to remove high molecular weight interferences, the volume of the extract is
initially reduced to 10 mL. This 10 mL is put through the GPC column, and only 5 mL
are collected off the GPC. That 5 mL volume is reduced to 0.5 mL prior to analysis.
Therefore:

(9.9 ~g/'O mL) (5 mL) = 4.95 ~g

This material is contained in the 0.5 mL extract, of which 2 IJL are injected Into the
instrument:

(4.95 ~g/O.5 mL) (2 ~L) (10-3 mU~L) a (1.98 X 10-2 ~g) 20 ng on the GC column

Medium Soil Samoles

A 1 g soil sample is extracted once with 10 mL of methylene chloride/acetone, which is
filtered through glass wool to remove particles of soil. The filtered extract is ther\
subjected to GPC clean up, and only 5 mL of extract are collected after GPC. This
extract is reduced in volume to 0.5 mL of which 2 ~L are injected onto the GC/MS. For
a sample with compound X at the ~Ra.L of 1 0,000 ~g/Kg:

(10,000 ~g/Kg) (1 g) (10"' Kg/g) = 10 ~g

(continued)
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Semivolatiles, Medium Soil, continued-

This material is contained in the 10 mL extract. of which only 5 mL are collected after
GPC:

(10~) (5 mU10 mL) = 5 ug

The volume of this extract is reduced to 0.5 ml. of which 2 IJL are injected into the
instrument:

(5 ~g/O.5 mL) (2 ~L) (10.3 mU~L = 20 x 10-3 ug z 20 ng on the GC column

Eight semivolatile compounds are calibrated using only a four point initial calibration,
with the lowest standard at 50 ng. Therefore, the CAOL values for these eight
compounds are 2.5 times higher for all matrices and levels.
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Superfund Target Compound Ust (TCL) and
Contract Required Ouantitation Umits (CAOL).(

. . .~antitat~n Limits.
On

Column
(rig)

,Sgj1
~g/Kg

Wa1ar
~g/l.CAS Nun't>erPesticides! Aroclors

5
5
5
5
5

1.7
1.7
1.7
1.7
1.7

0.05
0.05
0.05
0.05
0.05

319-84-6
319-85-7
319-86-8

58-89-9
76-44-8

98.
99.

100.
101.
102.

alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
Heptachlor

5
5
5

10
10

1.7
1.7
1.7
3.3
3.3

0.05
0.05
0.05
0.10
0.10

309-00-2
1024-57-3
959-98.s

60-57-1
72-55-9

103.
104.
105.
106.
107.

Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE

10
10
10
10
10

3.3

3.3

3.3

3.3

3.3

72-20-8
33213-65-9

72-54-8
1031-07-8

so. 29-3

0.10
0.10
0.10
0.10
0.10

108:
109.
110.
111.
112.

Endrin
Eooosulfan II
4,4'.000
Endosulfan sulfate
4,4'.00T

50
10
10

5
5

17.0
3.3
3.3
1.7
1.7

72-43-5
53494-70-5
7421-36-3
5103-71-9
5103-74-2

0.50
0.10
0.10
0.05
0.05

113.
114.
115.
116.
117.

Methoxychlor
Endrin ketone
Endrin ak'ehyde
alpha-Chlordane
gamma-Chlordane

500
100
200
100
100
100
100
100

5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

170.0
33.0
67.0
33.0
33.0
33.0
33.0
33.0

8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

118.
119.
120.
121.
122.
123.
124.
125.

Toxaphene
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

QJantitation Limits listed for soiVsediment are based on wet weight. The quantitation limits
calculated by the Laboratory for soiVsediment. calculate on dry weight basis. as required by
the Protocol. will be higher.
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PESTICIDES/AROCLORS

Water SamQle~

A 1 L volume of water is extracted three times with methylene chloride or by a
continuous liquid-liquid extractor. This extract is reduced in volume to approximately 3 -
5 mL. and diluted up to 10.0 mL with clean solvent. When Gel Permeation
Chromatography is performed. only 5 of the 10 mL of extract are collected after GPC.

Regardless of whether GPC is performed. either 1.0 or 2.0 mL of the 10.0 mL of the
original extracts are taken through the remaining clean up steps (Florisil and sulfur
removal). The volume taken through Florisil cleanup and the final volume of the extract
after the clean up steps depends on the requirements of the autosampler. If the
autosampler can handle 1.0 mL final extract volumes. this is the volume taken through
Florisil and the final volume. If the autosampler cannot reliably handle 1.0 mL volumes.
the volume is 2.0 mL. When using an autosampler. the injection volume may be 1.0 or
2.0 JJL. Manual injections must use a 2.0 JJl injection volume.

For a sample with compound X at the CROL of 0.05 ~g/l and an autosampler requiring
a 1.0 mL volume:

(0.05 ~/l (1 L) = 0.05 ~g in the original extract

This material is contained in the 10.0 mL of extract:

(0.05 ~g)/ (10.0 mL) - 0.005 ~g/mL

Of which, only 1.0 ml is carried through the remaining clean up steps. For a final
extract volume of 1.0 ml and a 1 ~l injection volume:

(0.005 ~g/l (1 ~L) (1 0-3 mU~L) = 5 x 1 o.e ~g = 5 pg on the GC column

Soil SamQIp;~

There is no differentiation between the preparation of low and medium soil samples in
this method for the analysis of pesticidesiAroclors. A 30 g soil sample is extracted
three times with methylene chloride/acetone by sonication or Soxhlet extraction. The
extract is reduced in volume to 10.0 mL and subjected to Gel Permeation
Chromatography. After GPC, only 5.0 mL of extract are collected. However, as with
the water sample described above, either'.O or 2.0 mL of that extract are subjected to
the other clean up steps, so no loss of sensitivitY results from the use of GPC. From
this point on, the soil sample extract is handled in the same fashion as the extract of a
water sample. For a sample with compound X at the CROL of 1.7 ~g/Kg:

(1. 7 ~g/Kg) (30 g) (10-' Kg/g) = 51 x 1 0-' ~g = 5' ng in the original extract

This material is contained in the 10.0 mL of extract:

(51 ng}/10 ml = 5.1 ng/ml
( continued)
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( Pesticides/Aroclors. continued

of which, only 1.0 or 2.0 mL are carried through the remaining cleanup steps For a final
extract volume of 1.0 mL and a 1 ~L injection volume:

(5.1 ng/ml)(1 ~l)(1 0-' mU~l) = 5.1 x 10" ng . 5 pg on the GC column.

For either water or soil samples. if the autosampler used requires a 2.0 mL final
volume. the concentration in the 10.0 mL of extract above remains the same.

Using a 2 ~L injection volume. twice the total number of picograms are injected onto the
GC column. However. because the injection volume must be the same for samples
and standards. twice as much material is injected onto the column during calibration.
and thus the amount of compound X injected from the sample extract is equivalent to
the amount of compound X injected from the calibration standard. regardless of
injection volume.

If a single injection is used for two GC columns attached to a single injection part. it
may be necessary to use an injection volume greater than 2 ~L.
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SECTION II

SUPERFUND-CLP INORGANICS

Superfund Target Compound Ust (TCL) and
Contract Required Ouantitation Limit

Contract Required
Ouantitation Level

(JJgIl.)Parameter

1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide

200
60
10

200
5
5

5000
10
50
25

100
3

5000
15
0.2

40
5000

5
10

5000
10
50
20
10
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SUPERFUND-CLP INORGANICS

(continued)

Any analytical method specified in Exhibit D, CLP-loorganics may be utilized as long as the
documented instrument or method detection limits meet the Contract Required Ouantitation
level (CROL) requirements. Higher quantitat"K>n levels may only be used in the following

circumstance:

1

If the sa"",le concentration exceeds five times the quantitation limit of the instRJment or
method in use. the value may be reported even though the instrument or methOO detection
limit may not equal the Contract Required Ouantitation Limit. This is illustrated in the

example below:

For lead:
Method in use. IC P
Instrument Detection Limit (IDL) . 40
Sample concentration. 220
Contract Required Ouantitation Level (CROL) . 3

The value of 220 may be reponed even though instrument detection limit is greater than
Contract Required Ouantitation Limit. The instrument or method detection limit must be
documented as described in Exhibit E.

These CROLs are the instrument detection limits obtained in pure water that must be met
using the procedure in Exhibit E. The quantitation limits for samples may be considerably
higher depending on the sample matrix.

2:
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GROUNDWATER SAMPLING RECORD

Date

Well Diameter

Water level measurements (from top of inner casing) in Feet.
Total Well Depth:
Depth to Water: Conversion Factor
Height of Water Column: O. 16 = 2. ID
Volume Conversion Factor: 0.65 = 4. ID
Gallons in the Well: 1.47 = 6. ID

Bailing
II. Well Evacuation

Pumping: Submersible
Positive Displacement
Centrifugal

Teflon
Stainless Steel
Combination
Other (Describe)

Bailing Started:
Bailing Stopped:
Gallons Removed:

TIme Pump On:
TIme Pump Off:
Pumping TIme:
Pumping Rate:
GaJlons Removed:

III. Sampling
Withdrawal:

PID: Upwind:
At Well:

Downwind:
Pumped (described)
Bailed (describe)

Date:Time:
Sampling I.D. #:
Trip Blank #:
No. of Containers Filled (primary lab.):
No. of Containers Filled (replicate samples).
Physical appearance and odor:
Refrigerated: Date:

"Time:

Weather:

Comments :
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DAT£ PROJECT
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TDTAL DEYELDPMENT Tl~ TY'E Of PUMP/JAILER

TOTAL YOlUME 'UR'E WELL YOLUME

"EASURIN' REFERENCE 'GIWT IEFEREMCE POIMY ELEVATION

VtLl ,OLUM( .8 WEll. (TOTal DE'TM DF WELL. DE'TH TO WATEI) . D." 5AllOKS/liNEAR FEET
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TAMS CONSULTANTS. Inc. WELL LOG WeD No.

Loc:.atiODProject Pa~e of

Project No. Contractor Water Levels

Surface Elevation D.~ Time DepthDriller
Well Perm.it Number
TAMS Reo.Top of Rjse~ EJevation

Dablm Da~ of ComoJetioD

Lockable Cover with Padlock

J inch ID Protective Casing

2 Feet

Minimum
I

Protective Cap, Type:.

GrO\md Surface

Concrete Seal. from (eet to feet

++

++

++

'++

I:
Bentonite Slurry. from feet to. feet

Bentonite Pellet Seal. from feet to feet

inch m Riser Pipe from. feet to feet

1--
feet

--
iDcbes, Borebole Diameter---

--

r~t, Type:Bottom Cap at

Note: All measurements based on ground surface at 0 feet. (+) above grade, (-) below grade.

(NOT TO SCALE)



Well No.WELL LOGTAMS CONSULTANTS. Inc.

ofPageLocauoaProject

Water LevelsContractorProject No.

TimeDate DepthSw-faee Elevation Driller
Well PermJ( Number
TAMS Rep.Top of Rise! ~)ev.tioD

Date of CompletionDablm
Lockable Cover with Padlock

2 Feet
Minimum

Note: All measuremeDtI based OD IroUDd surface at 0 feet, (+) above lradc, (-) below lrade.

(NOT TO SCALE)









B. '8r.nERAL IR!'ORKA7'ION

)1. Pe:.on~el On-Si~e:

- PHO~ NONh.U.z A :!I.:A-::ON

8

- 2. W.&~~e= C:n~i~ions:

Wind ~i:e~ion and Speec:

J. ~.v.l c~ Pe:8onnel P:o~e~io~ Re~i:ec

4 Lev.: Q~ Pe=8cnne: P=o:e~icn Wi~n.88.c:

!. ~' e '~ ~;- Wo~'---'~~ .-"-- e--'
. - -'" ~-- n "--W_-"., -~~-:,,'"

':Y?~: --
KANU'!'AC':'"Jr-rp, :
c:AI.IBP.A:-:ON CAS:
CA:.:3RA:-:ON SZ':":':NG:
S?AN SE::":':NG: - -
y~p- C'..~~~-.ON~A~ ~~ ..VT.~ . ~ -~...,..- - .,.- IV'" . -- .

':'!'p!':
KANtJT A C':UP..ER :

CAI.:SRA:':ON GAS:
CAI.:SRA:':ON S~NC:
SPAN SE':"::NC: - -
LAS~ ~:3RA:':ON OA~ AND ~~~:

~~:."':'s :

I
I
I



c. QA/QC ~~RMAnO!f

1. Laboratory Name and Telephone Number:

2. Labo~a~o:y Con~a~ Pe~son:

J. Chain-of-Cus~ody Fo:=s Comple~ed:

.Y1:S NO

4. Li.~ ~he ~~11owin9 Sample C~=~a~ner I~~orma~ion:

Sample Container
':'-r:>e

Sample Ccntaine:
P:e'erva~iveS~:e/Volume

s. We~e All Sample Con~aine~s ~~o~a~o~-Cleane~?

!"!:sI NO

6. Bol~i~; =ime o~ Sample C=n~&~~e=s:

'7 Are A11 Sam;le C~n~aine:s ?::?e=ly L&bele~:

ns NO

s. Were tbe proper decon~am~~a~~on proced~res (as spec~~~.d in ~~e
Field Sampl~;/=es~~n; Plan) u~~l~%.d in ~he ~~eld?

ns NO

9. Fi.eld Bl&nka:

.ns NO

FrequenC'"f:

Method Used ~O Ccllec: Field Blanks:

10. '::'i? B1L~k.s:

!'!:s NO

F:'equen~:' :



11. S'&m?l. Shuttl../Cool.rs:

NO ""Cu.~cdy Seals Oaed: ~S

tfOIce Packa U.ed: !"ES

A:e 8ample. m&~n~a~ned a~ ,'C while on .i~e &nd du~in9 .h~pmen~~12.

Y!:S NO

13. Co=Ients:

,
I

I
I

I



D. rI:ELI) SAMPLING AND COLLEC::'ION !'OR AQO'EOtJS Ka.%"RI:X

1. Aqueou8 Mat:ix Source:

2. Sour:e Location:

J. S&mple ID':

4. Date &nc CQ:le~iQn =~e:

s. Analytical Parame~er. Re~i:.d:

6. Sa--'; n ~ Dev -- e U-:':- e~. -'ZO'-- ., -- \.0.

7. Evac~a~icn Me~~cd U~i:i=ec:

s. Pump ':':""?e:

9. Pump P.a~e:

10. N~e= of Volumes Purged

11 D.c':'=a~ec :ose: ~S

:'2.
. -- ..: .:~- -.

-=e5 SpeC:..!.,i..d

lJ. Wel: COn8-:.:--.:c-::..cn:

Sta.i.nle.. S-:.eel
PVC
Teflon
Othe:

14. Well Spe~i~i=a~ion.:

15.
LOCkinq Cap: ns NO

I
l



Fielc Ke&su:emen~ D.~.15.

)Turbidity:
Ocher:

pH:
':~e:
-:emperatu:e:
C~nc:u~:"Ti':.y:

17. ri.l~ Honi~o:in9 In.~~.n~ ~.a~~=;s:

':'yp8 o! In.-:.:'"~n~:
Read.i..,; Loca':.ion:

Conc.n':..:'.~ion:

Level ot Pe:8onnel P:=~.~~=c:18.

NO:"!:s:'9. Di8PQs&ble Glove. WO:':1:

20. ~en':.. :

8

I

)



l'I::EI.D SA!5PLDtC AND COLLZC':'IOH FOR NOH-AQ~QS KA~E.

Aqueous K&::~ Sou:=e:1.

2. Sou==e Loca-:.ior.:

3. Sample IC':

Date and CQlle~~icn ~~e:4.

.&8 Anal~i=al Pa:ame~e:. Requi:ec:s.

S&mpli~g Oe~ice Utili:ed:6.

.ample p:'ope:'!.yWas ':.he equipment u.ed to collec':. ':.he

decon~am~Ated ~= QAPP spe:i!ications)?
7.

NO!"!:s

Field Moni~==in; Ins~~~n~ R.aci~;s:8.

':'Y?e c ~ I ns-:.=-.:men-:. :
R.a~i~g Loca-:.ion:
Con:en':.:a-:.ion:

Level 0: pe:sonnel P:o~e~~on:9.

NO~10. Dis~os&bl. Cloves Worn:

11. C:amen-:.s:









I~AlYTICAL LABORATORY TERMS

DIVISION OF HAZARDOUS WASTE REMEDIATION

When obtaining the services of an analytical laboratory in response to
investigations conducted ~nder the regulatory authority of the Division of
Hazardous Waste Remediation or Division of Environmental Enforcement, the
consultant or potentially responsible party will be responsible for
providing the services in accordance with the following terms:

(A) Determination of Analytical CaDability:

The Department, through the Division of Water. contracts directly
with laboratories to provide services for Departmental programs.
lhe DOW publishes a set of protocols, the NYSDEC Analytical
Services Protocol, which provides criteria for personnel
qualifications, instrument qualifications and analytical protocol
requirements. For reasons of consistency, the Division of
Hazardous Waste Remediation is adopti~g the same criteria for any
laboratory functioning as a subcontractor. The following are the
minimum requirements to be met by these laboratories: -

1. In order to be Qualified to submit a bid, the laboratory
must be certifiec by the New York State Department of Health
Environmental Laboratory Approval Program (ELAP) for all
categories of solid and hazardous waste, and all categcries
of CLP (Volatiles, Semi-Volatiles, Pesticide/PCBs and
metals). This criteria is established in 10 NYCRR Subpart
55-2 etseq.

z. Tne laboratory mus: nave successfully analyzed a performance
cneck sample within the previous six months. This check
sample must have covered all of the analytical protocols.
covered by the applicant laboratory's stated performance
capabilities. These performance check samples must have
been obtained from the NYSOEC-Analytical Services Protocol
Program, the NYSOOH-ELAP program, or the EPA ClP program.
The applicant laboratory is reQuired to provide full
documentation supporting the successful completion of the
performance evaluation check sample reQuirement.

3. The laboratory must pass a systems audit.
the following areas:

The audit covers

a. The laboratory's physical plant and complement of
equipment ana analytical instrumentation are evalua~ed
to determine if they are sufficient to carry out the
analytical wor~ load reQuirea by the specific
project(s) for which the laboratory is being retainec.

~. The laboratory personnel are interviewed to determine
if they possess the training ana experience necessary
to carry out the responsibilities assigned to them.
These criteria are defined in Volume I of the NYSCEC
ASP.
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,. Analytical protocols and standard operating procedures
are reviewed tc, detennine whether they confonn to the
requirements 01 the current NYSDEC-ASP. Attendant to
this review, the laboratory is required to provide
sufficient documentation to assure the audit team that
these protocols and procedures hive been reduced to
standard practice by the Analysts charged with their
implementation.

d. Sample tracking and in-house chain-of-custody
procedures are evaluated to assure the audit team that
all samples and the digestates or extracts derived from
them are secure, uniquely identified and properly
maintained during the analytical process.

e. The laboratory must have in place, as part of its
standard operating procedures, a quali~y
assurance/quality control program that complies in all
parts with the requirements of the latest edition of
the NYSDEC-ASP or consistent with the NYSDOH ELAP
program. The laboratory quality assurance officer must
provide required documentation to assure the audit team
that such a program is an integral part of the -

laboratory's normal operation.

f. The laboratory must have a data system capable of

producing analytical report/documentation packages that
are consistent with the reporting and deliverables
requirements of the latest edition of the NYSDEC-ASP.

4. Prior to the audit, the lAboratory must submit for review
and approval by the Audit team, copies of lAbor~tory
stand~rd operating procedures (SOPs), the laboratory QA
manu~l and a dAta PAckage produced in compliance with the
most recent edition of the NYSDEC-ASP.

The laboratory SOPs will be laboratory specific (a photocopy
of the relevant ASP or CLP method is unacceptable) and must
include the following elements:

8.
b.
c.
d.
e.
f.
g.
h.
i .
j.
k.
1.

m.

Revision Number and Effective Date
Scope and Application
Analytes
laboratory Specific Instrumentation
Standard Preparation
Detection limits
Applicable matrices
Dynamic range
Corrective Actions Needed
Method Sunrnary
Hame of author
Sign off for 1abora~ory ..nagement
approva1 and date
Sign off for Quality Assurance Officer
ana date

C-2



The SOPs must address, at a minimum, the following topics:

a. ":mployee traini.1g and document~t;on to
(:eterm;ne employee proficiency in accordance
with NYSDEC ASP requirements.

Chain-of-Custody procedures originating from
bottle distribution to sample receipt and
extract tracking.

b.

Sample receipts and distribution for analysis
throughout the laboratory.

c.

Bottle preparation and shipping.d.
Maintenance of analyst bench logs, run logs,
instrument maintenance logs, standard
preparation logs.

e.

f. Analytical methods covered under
site-specific requirements. SOPs will
include minimum detection limit studies
(MOL) .

Sample preparation for liQuid, solid and pure
~roducts for all analytical methods covered
uncer site-specific reQuirements.

g.

Glassware preparation for organics and
inorganics.

h.

Standard preparation; .

j. Analytical Cleanups

- gel permeation chromatography (GPC)- alumina- fluorisil
- silica gel- sulfuric acid

Data acquisition and reduc~ion.k.

Waste disposal.1

Upon completion of the audit, the audit team will convey its
findings to the laboratory management. The laboratory management wi1l
be given the opportunity to obtain copies of any and all check sheets
and scoring forms developed during the audit. Laboratory managemer~
will be given the opportunity to provide a written record of their
comments concerning the audit. These comments will become part of ~he
audit report (see attached sample audit report).
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Qualifications of the Audit Team:

The consultant/contractor charged with conduc ing a laboratory
audit will provide evidence ~hat audit team members meet the
following qualifications or the consultant will provide evidence
that the audit team members have equivalent qualifications. The
Department must approve the selection of the audit team as a
subcontractorisubconsultant under the contract.

1. All members of the audit team must possess a degree (B.S. or
higher) in chemistry or a related science.

z. All members of the audit team must possess three years
experience in the general field of analytical
chemistry, one year of which must be in the field of

environmental analysis.

The audit team must be composed of equivalent experience in
the following areas:

3.

Gas Chromatography (GC) - 2 years
Gas Chromatograph/Mass Spectrometry (GC/MS) - 2 years
High Performance liquid Chromatography (HPlC) - 1 year
Atomic Absorption (AA) - 2 years
Inductively Coupl~d Plasma Spectroscopy (ICP) - Z years
Sample Preparation - 2 years

In addition to expertise in the above areas, all members of
the audit team must have a sound working knowledge of all of
the above areas. A sound working knowledge is defined as
knowledge of the protocols and their application in the most
recent edition of the NYS ASP.

4 All members of the audit team must have sufficient
background in the area of laboratory quality control to
conduct a critical review of procedures, protocols and the
attendant control charts and quality control summaries.

Responsibilities of the Audit Team:

Conduct a laboratory audit of the primary laboratory and any
analytical subcontractors of the primary laboratory,
involved in the analysis of site-specific sampies.

1.

2. Verify ELAP certification in all categories of solid and
hazardous waste and when such categories become part of the
ELAP program, maintain certification in all categories of
CLP.

3. Obtain copies of the laboratory SOPs, Quality Assurance
Manuals, and a data package produced in compliance with the
most recent edition of the NYSDEC Analytical Services
Protocols. The laboratory may choose any sample or standard
run to compile a data package for ASP compliance.
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4. Review relevant SOPs, QA manuals and a data package for
compliance with the most recent NYSDEC Analytical ~ervices
Protocol and the requirements delIneated herein. A data
package is reviewed for compliance and assurance that the
laboratory 'understands the protocols and can comply with the
scheduling reQuirements and sample capacity as stated in the
laboratory subcontract.

NOTE: While it is possible for one person to conduct a full
laboratory audit, it is recommended that a team of at
least two be used.

(D) ReQuired Documentation:

Once a laboratory has complied with the aforementioned
requirements, this determination must be documented and the
resuiting documentation shall be submitted as an addendum to the
quality assurance project plan (QAPjP). This documentation shall
include the following:

1. Copies of the reQuisite NYSDOH-ELAP certification.

z. Results of the most recer.t performance evaluation check
sample.

3. A copy of the completed laboratory audit report (see
attached report). The consultant may use an eQuivalent
audit check list, if desired.
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3.0 SOIL GAS SAMPLING: SOP #2149

3.1 SCOPE AND APPLICATION etc.). Commercially available soil gas sampling
probes (hollow. 1/2-incb O.D. steel probes) can be
driven to the desired depth using a power hammer
(e.g.. Bosch DemolibOD Hammer). Samples can be
drawn through the probe itself. or through Tenon
tubing inserted through the probe and attached to
the probe JK>inL Samples are colleded. and
aDaJyzedlSdesa1"bedabove.

Soil gas monitoring pro..;des a quick means of waste
site evaluarion. Using this method, underground
contaminauon caD be identified, and the source,
eXtent. aDd movement of the poUutaDls caD be
traced.

This Standard Operating Procedure (SOP) outlines
the methods used by EPA/ERT in installing soil gas
wellS; measuring organjc levels in the soil gas using
an HNU PI 101 Portable Pbotoionization Analyzer
and/or other air monitoring devices; and sampling
the soil gas using Tedlar bap, Tenax sorbent tubes,
and SUMMA canisters.

3.3 SAMPLE PRESERVATION,
CONTAINERS, HANDLING, AND
STORAGE

3.3.1 Tedlar Bag

Soil gas samples are generally contained in l-L
Tedlar bags. Bagged samples are best stored in
coolers to protect the bags from any damage that
may occur in the field or in transit: In addition,
coolers ensure the integrity of the samples by
keeping them at a cool temperature and out of
direct sunlight. Samples shouJd be analyzed as soon
as po5SJOJe, preferably within 24 to 48 hours.

3.2 METHOD SUMMARY

A 3{8-inch diamctcr holc is driven into thc ground
to a dcpth of 4 to 5 fc~t using a commcrcially
availablc 'slam bar'. (Soil gas can also bc samplcd
at othcr dcpths by thc usc of a longcr bar or bar
attachmcnts.) A l{4-inch C.D. stainlcss stccl probc
is inscrtcd into thc bolc. Tbc holc is then scaJcd at
the top around thc probc using modcling clay. The
gas cootaincd in the interstitia! spaccs of thc soil is
sampled by pulling the sam pic through tbe probc
using an air sampling pump. The samplc may bc
stored in Tediar bags, drawn through sorbcnt
cartridges, or anaJ)2ed dircctly using a direct
rcading instrument.

,.-~.

3.3.2 Tenax Tube

Bagged samples can also be drawn into Tenax or
otber sorbent tubes to undergo lab GC/MS analysis.
If Tenax tubes are to be utilized. special care must
be taken to avoid contaminalion. Handling of tbe
tubes should be kept to a minimum, and samplers
must wear nylon or other lint-free gloves. After
sampling. each tube should be stored in a clean,
scaled culturc tube; thc cnds packed with clean
glass wool to protcct thc sorbent tube from
brcakagc. Thc culturc tubes should be kcpt cool
aDd wrapped in aluminum foil to prevent any
photodcgradation of samples- (sce Sedion 3.7.4.).

The air sampling pump is not used for SUMMA
canister sampling of soil gas. Sampling is achieved
by soil gas equilibration with the evacuated
SUMMA canister. Other field air monitoring
devices, such as the combustible gas indicator (MSA
CGI/02 Meter, Model 2W) and the organic vapor
analyzer (Foxboro OVA, Model 128), can also be
used depending on specific site conditions.
Measurement of soil temperature using a
temperature probe may also be desirable. Bagged
samples are usually anaJyzed in a ficld laboratory
using a portable Pho(ovac GC.

3.3.3 SUMMA Canister

The SUMMA canisters used for soil gas sampling
have a 6-L sample capacity and are certificd clcan
by GC/MS analysis before being utilizcd in the
field. After sampling is completed. they are stored
and shipped in travel cases.

Power driven sampling probes may be utilized when
soil conditions make sampling by hand unfcasiblc
{i.e., frozen ground, very dense days. pavement,
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INTERFERENCES AND
POTENTIAL PROBLEMS

3.4.4 Underground Utilities3.4

Prior to ~lccting samplc locations, an undcrground
utility search is rccommcndcd. Thc local utility
companics can bc contact cd and rcqucstcd to mark
thc locations of thcir undcrground lincs. Sampling
plans can thcn bc drawn up accordingly. Each
samplc location should also be saccncd with a
mctal dctcctor or magoetomctcr to verify that no
underground pipes or drUIDs cmt.

3.4. 1 HNU Measurements

A number of factors can affect the respome of the
HNU PI 101. High humidity can cause lamp
fogging and decreased sensitivity. This can be
significant when soil moisture levels are high, or
when a soil gas well is actually in groundwater.
High concentrations of methane can cause a
downscale deflection of the meter. High and low
temperature. electrical fields. FM radio
transmission, and naturally occurring compounds.
such as terpenes in wooded areas. will also affect
instrument response.

3.5 EQUIPMENT/APPARATUS

3.5.1 Slam Bar Method

Other field screening instruments can be affeded by
interferences. Consult the manufacturers' manuaJs.

.
3.4.2 Factors Affecting Organic

Concentrations in Soil Gas .

Concentrations in soil gas are affected by
dissolution, adsorption, and partitioning.
Partitioning refers to the ratio of component found
in a saturated vapor above an aqueous solution to
the amount in the solution; this can, in theory, be
calculated using the Henry's Law constants.
Contaminants can also be adsorbed onto inorganic
soil components or "dissolved- in organic
components. These factors can result in a lowering
of the partitioning coefficient.

.

.

Soil "tightDess" or amount of void space in the soil
matrix, will affect the rate of rechargiDg of gas into
the soil gas well.

.

.
Existence of a high. or perched, water table, or of
an impermeable underlying layer (such as a clay
lens or layer of buried slag) may interfere with
sampling of the soil gas. Knowledge of site geology
is useful in such situations, and can prevent
inaccurate sampling.

.

.3.4.3 Soil Probe Clogging

A common problem with this sampling method is
soil probe clogging. A clogged probe can be
identified by using an in-line vacuum gauge or by
listening for the sound of the pump laboring. This
problem can usually be eliminated by using a wire
cable to clear the probe (see procedure #3 in
Section 3.7.1).

.

.

slam bar (one per sampling team)
soil gas probes. stainless steel tubing. 1/4-
inch CD.. S foot length
flexible wire or cable used for clearing the
tubing during insertion into the well
"quick connect- fittings to connect sampling
probe tubing, monitoring instruments, and
Gillan pumps to appropriate fittings on
vacuum box
modeling clay
vacuum box for drawing a vacuum around
Tedlar bag for sample collection (one per
sampling team)
Gillan pump Model HFS113A adjusted to
approximately 3.0 L/min (one to two per
sampling team)
l/4-inch Teflon tubing, 2 to 3 foot lengths.
for replacement of contaminated sample
line
Tedlar bags, 1 liter, at least one bag per
sample point
soil gas sampling labels, field data sheets,
logbook, etc.
HNU Model PI 101, or other field air
monitoring de..;ces, (one per sampling
team)
ice chest, for carrying equipment and for
protection of samples (two per sampling
team)
metal detector or magnetometer, for
detecting underground utilities/
pipes/drums (one per sampling team)
Photovac Gc. for field-lab analysis of

bagged samples
SUMMA canisters (plus their shipping
cases) for sample, storage and

transportation
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standard gas preparations for Pbotovac GC
calibration and Tedlar bag spikes

Power Hammer Method

.

.
PROCEDURES3.7

... Soil Gas Well Installation3.7.1

Initially, make a bole slightly deeper than tbe
desired depth. For sampling up to 5 feet, use
a S-foot single piston slam bar. For deeper
depths, use a piston slam bar with threaded 4-
foot-long extensions. Otber techniques can be
used, so long as boles are of narrow diameter
and no contamination is introduced.

L

.

.
After the hole is made, carefully withdraw the
slam bar to prevent collapse of the walls of the
hole. Then insert the soil gas probe.

2.

It is necessary to prevent plugging of the probe,
especially for deeper boles. Place a metal wire
or cable, slightly longer than the probe, into the
probe prior to inserting into the hole. Insert
the probe to full depth, then pull it up 3 to 6
inches, then clear it by moving the cable up and
down. The cable is removed before sampling.

3..

.

~
Seal the top of the sample hole at the surface
against ambient air infiltration by using
modeling clay molded around the probe at the
surface of the hole.

4.

.

If conditions prccludc hand installation of the
soil gas weDs, the powcr driven system may be
employed. Use thc generator-powered
demolition hammcr to drive the probe to the
dcsired depth (up to 12 fcet may be attained
with extensions). Pull the probe up 1 to 3
inches if the retractable point is used. No clay
is needed to seal the hole. After sampling,
retrieve the probe using the high lift jack

assembly.

s.

.

..

Bosch demolition hammer
1/2-inch 0.0. steel probes, extensions, and

points
dedicated aluminum sampling points
Teflon tubing, l/4-inch 0.0.
"quick connect" fittings to connect sampling
probe tubing, monitoring instruments, and
Gilian pumps to appropriate fittings on
vacuum box
modeling clay
vacuum box for drawing a vacuum around
Tcdlar bag for samplc coUcdion (one per
sampling team) "
Gilian pump Model HFSll3A adjusted to
approximately 3.0 L/min (one to two per
sampling tcarn)
l/4-inch Teflon tubing, 2 to 3 foot lengths,
for rcplacement of contaminatcd samplc
line
Tcdlar bags, 1 liter, at least one bag per

sample point
soil gas sampling labels, field data sheets,
logbook, etc.
HNU Model PI 101, or other field air
monitoring devices, (one per sampling
team)
ice chest, for carrying equipment and for
protection of samples (two per sampling
team)
metal detector or magnetometer, for
detecting underground utilities/
pipes/drUIDs (one per sampling team)
Photovac GC, for field-lab analysis of

bagged samples
SUMMA canisters (plus their shipping
cases) for sample, storage and
transportation
generator with extension cords
high lift jack assembly for removing probes

REAGENTS
If semi-pennanent soil gas wells are required,
use the dedicated aluminum probe points.
Insert these points into the bottom of the
power-driven probe and attach it to the Teflon
tubing. Insert the probe as in step 5. When
the probe is removed, the point and Teflon
tube remain in the hole, which may be sealed
by backfilling with sand, bentonite, or soil.

6.

.

HNU Systems Inc. Calibration Gas for
HNU Model PI 101, and/or calibration gas
for other field air monitoring devices
deionized organic.free water, for
decontamination
methanol, HPLC grade, for
decontamination
ultra. zero grade compressed air, for field
blanks

.
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Break the vacuum by removing the Tygon line
(rom the pump. Remove the bagged sample
(rom the box and dose valve. Label bag,
record data on data sheets or in logbooks.
Record the date, time. sample location ill, and
the HNU, or other instrument reading(s) on
sample bag label.

s.3.7.2 Screening with Field
Instruments

L The well volume must be evacuated prior to
sampling. Connect the Gillan pump, adjusted
to 3.0 Lfmin, to the sample probe using a
section of Teflon tubing as a connector. Turn
the pump on, and a vacuum is pulled through
the probe for approximately 15 seconds. A
longer time is required for sample wells of

greater depths.

CAtmON: Labels should not be pastecd directly
onto the bags, nor should bags be labeled directly
using a marker or pen. Inks and adhesive may
diffuse through the bag material, contaminating the
sample. Place labels on the edge of the bags, or tie
the labels to the metal eyelets provided on the bags.
Markers \\lith inks containing vo1atile organics (i.e.,
pennanent ink markers) should not be used.

After evacuation, connect the monitoring
instrwnent(s) to the probe using a Teflon
connector. When the reading is stable, or
peaks, record the reading. For detailed
procedures on HNU field protocol, see
appendix B, and refer to the manufacturer's
instructions.

3.7.4 Tenax Tube Sampling

Samples collected in Tedlar bags may be sorbed
onto Tenax tubes for further analysis by GC/MS.Some readin~ may be above or below the

range set on the field instruments. The range
may be reset, or the response recorded as a
figure greater than or less than the range.
Consider the recharge rate of the weD with soil
gas when sampling at a different range setting.

3.

Additional Apparatus

Syringe with a luer-lock tip capable of
drawing a soil gas or air sample from a
Tedlar bag onto a Tenax/CMS sorbent
tube. The syringe capacity is dependent
upon the volume of sample being drawn
onto the sorbent tube.

~
3.7.3 Tedlar Bag Sampling

Follow step 1 in section 3.7.2 to evacuate well
volume. If air monitoring instrument screening
was perfonned prior to sampling. evacuation is
not necessary.

1.

Adapters for fitting the sorbent tube
between the Tedlar bag and the sampling
syringe. The adapter attaching the Tedlar
bag to the sorbent tube consists of a
reducing union (l/4-inch to l/l6-inch O.D.
- Swagelok cat. # SS-400-6-IL V or
equivalent) with a length of l/4-inch O.D.
Teflon tubing replacing the nut on the 1/6-
inch (Tedlar bag) side. A l/4-inch I.D.
silicone O-ring replaces the ferrules in the
nut on the l/4-inch (sorbent tube) side of
the union.

.
Use the vacuum box and sampling train (Figure
3 in Appendix A) to take tbe sample. The
sampling train ~ designed to minimize tbe
introduction or contaminants and losses due to
adsorption. All wetted parts are either Teflon
or stainless steel. The vacuum is drawn
indirectly to avoid contamination from sample

pumps.

2.

Place the Tedlar bag inside the vacuum box,
and attach it to the sampling port. Attach the
sample probe to the sampling port via Teflon
tubing and a "quick connect" fitting.

3.
The adap(er auaching (he sampling syringe
(0 (he sorben( (ube consis(s of a reducing
union (l/4-inch (0 l/l6-inch 0.0. -
Swagelok Cat. # SS-400-6-IL V or
equivalent) wi(h a l/4-inch I.D. silicone
O-ring replacing the ferrules in (he nut on
the l/4-inch (sorbent (ube) side and the
needle of a luer-iock syringe needle
inserted in(O the l/l6-inch side (held in
place with a 1/16-inch ferrule). The

Draw a vacuum around the outside of the bag,
using a Gillan pump connected to the vacuum
box evacuation port, via TygOD tubing and a
"quick connect" fitting. The vacuum causes the
bag to inflate, drawing the sample.

4.
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luer-lock end of the needle can be attached
to the sampling syringe. It is useful to have
a luer-lock on/off valve situated between
the syringe and the needle.

(white granular) side of the tube facing the
Tedlar bag.

Connect the sampling syringe assembly to the
CMS (black) side of the sorbent tube. Fittings
on the adapters should be very tighL

4.

Two-stage glass sampling cartridge (1/4-
inch C.D. x l/8-inch I.D. x 5 1/8 inch)
contained in a flame-sealed tube
(manufactured by Supelco Custom
Tenax/Spberocarb Tubes or equivalent)
containing two sorbent sections retained by
glass wool:

.

Open the valve on the Tedlar bag.s.

6. OpeD the aD/off valve of the sampling $YTin;ge.

7. Draw a predetermined volume of sample onto
the sorbent tube. (This may require closing the
syringe valve, em prying the syringe and then
repeating the procedure, depending upon the
syringe capacity and volume of sample
required.)

Front section: 150 mg of Ttou-GC
Back Stction: 150 mg of CMS
(Carboniztd Mole;cu1ar SitVC)

SorbeDt tubes may also be prepared in the
lab and stored in either Teflon-capped
culture tubes or stainless steel tube
containers. SorbeDt tubes stored in this
manner should not be kept more than 2
weeks without reronditionmg. (See SOP
#2052 for Tenax/CMS sorbent tube
preparation).

Aftcr sampling, removc thc tubc from thc
sampling train with gJovcs or a clcan cloth. Do
not label or write on the Tenax/CMS tube.

8.

Place the sorbent tube in a conditioned
stainless steel tube holder or culture tube.
Culture tube caps should be seaJed with Teflon

tape.

9.

q Tenon-cap~d culture tubes or stainless
steel tube containers for sorbent tube
storage. These containers should be
conditioned by baking at 12(rC for at least
2 hours. The culture tubes should contain
a glass wool plug to prevent sorbent tube
breakage during transport. Reconditioning
of the containers should occur between
usage or after extended ~riods of disuse
(i.e.. 2 weeks or more).

Sample Labeling

Each sample tube container (not tube) must be
labeled with the site name, sample station number,
sample date, and sample volume.

Chain of custody forms must accompany all samples
to the laboratory.

Quality Assurance
Nylon gloves or lint-free cloth. (Hewlett
Packard Part # 8650-0030 or equivalent.)

.
Befort fitld use. a QA check shouJd bt ptrformed
on tach batch of sorbtnt tubts by analyz;ing a tube
with thtrmal desorptionjayogtnic: trapping
GC/MS.

Sample Collection

Handle sorbent tubes with care. using nylon
gloves (or other lint-Cree material) to avoid
contamination.

At least one blank sample must be submitted with
each set of samples collected at a site. This trip
blank. must be treated the same as the sample tubes
except no sample will be drawn through the tube.Immediately before sampling, break one end of

the sealed tube and remove the Tenax
cartridge. For in-house prepared tubes, remove
cartridge from its contaiDer.

2.

Sample tubes should be stored out or UV light (i.e..
sunlight) and kept on ice until analysis.

3. Connect the valve on the Tedlar bag to the
sorbent tube adapter. Connect the sorbent tube
to the sorbent tube adapter with the Tenax

Samples should be taxen in duplicate, when
possible.
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accurate flow adjustment is not necessary. Pumps
should be cahorated prior to bringing into the field.

3.7.5 SUMMA Canister Sampling

Follow item 1 in step 3.7.2 to evacuate weD
volume. If HNU analysis was performed prior
to taking a sample, evacuation is not necessary.

1.

3.9.3 Sample Probe Contamination

Sample probe cont~,"ln~hon is checked between
each sample by drawing ambient air through the
probe via a Gillan pump and checking the response
of the HNU PI 101. U HNU readinp are higher
than background, replacement or decontamm~tion
is n~~~ry.

2. Attach a certified clean, evacuated 6-L
SUMMA ~ter via the l/4-inch Teflon
tubing.

Open the valve on SUMMA canister. The soil
gas sample is drawn into the canister by
pressure equilioratioD. The approximate
sampling time for a 6-L canister is 20 minutes.

3.

Sample probes may be decontaminated simply by
drawing ambient air through the probe until the
HNU reading is at background. More persistent
co"t~",i"2tion can be washed out using methanol
and water. then air drying. Having more than one
probe per sample team will reduce lag times
between sample stations wbile probes are
decontaminated.

4. Site name, sample location, number, and date
must be rerocded on.a chain of aJstody form
and on a blank tag attached to the canister.

CALCULATIONS

3.9.4 Sample Train ContaminationField Screening Instruments
The Teflon line forming the sample trajn from the
probe to the Tedlar bag should be changed on a
daily basis. If visible contamination (soil or water)
is drawn into the sampling train, it should be
changed immediately. When sampling in highly
contaminated areas, the sampling train should be
purged with ambient air. via a Gilian pump. for
approximately 30 seconds between each sample.
After purging, the sampling train caD be checked
using an HNU. or other field monitoring device, to
establish the cleanliness of the Teflon line.

Instrument readings are usually read directly from
the meter. In some cases. the background level at
the soil gas station may be subtracted:

~

Sample Reading .
Background

rmal Reading =

Photovac GC Analysis

Calculations used to determine concentrations of
individual components by Photovac GC analysis are
beyond the scope of this SOP and are covered in
ERT SOP #21fY), Photovac GC Analysis for Soil,
Water an4 Air /Soi] Gas.

3.9.5 Field Blank

Each cooler containing samples should also contain
one Tedlar bag of ultra-zero grade air, acting as a
field blank. The field blank should accompany the
samples in the field (while being collected) and
when they are delivered for analysis. A fresh blank
must be provided to be placed in the empty cooler
pending additional sample collection. One new field
blank per cooler of samples is required. A chain of
custody form must accompany each cooler of
samples and should include the blank that is
dedicated to that group of samples.

QUALITY ASSURANCE/
QUALITY CONTROL

Field Instrument Calibration3.9.1

Consult the manufacturers' manuals for correct use
and calibration of all instrumentation. The HNU
should be calibrated a( least once a day.

3.9.2 Gllian Model HFS113A Air
Sampling Pump Calibration

3.9.6 Trip Standard

Each cooler containing samples should contain a
Tediar bag of standard gas to calibrate theAow should be set at approximately 3.0 L/min;
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analytical instruments (photovac Gc. etc.). This
trip standard will be used to determine any changes
in concentrations of the target compounds during
the course of the sampling day (e.g.. migration
through the sample bag, degradation. or
adsorption). A fresh trip standard must be provided
and placed in each cooler pending additional sample
collection. A chain of custody form should
accompany each cooler of samples and should
include the trip standard that ~ dedicated to that
group of samples.

Spikes

A Tedlar bag spike and Tenax tube spike may be
desirable in situations where high concentrations of
contaminants other than the target compounds are
found to exist (1andftlh, etc.). The additionallevcl
of QA/QC attained by this practice can be useful in
determining the effects of interferences caused by
these non-target compounds. SUMMA canisters
containing samples are nO( spiked.

Tedlar Bag Check DATA VALIDATION3.10

Prior to use, one bag should be removed from each
lot (case or 100) or Tedlar bags to be used Cor
sampling and checked Cor possible contamination as
follows: the test bag should be filled with ultra-zero
grade air; a sample should be drawn Crom the bag
and analyzed via Photovac GC or whatever method
is to be used for sample analysis. This procedure
will ensure sample container cleanliness prior to the
start of the sampling effort.

For each target compound, the level of
concentration found in the sample must be greater
than three times the level (for that compound)
found in the field blank which accompanied that
sample to be considered valid. The same criteria
apply to target compounds detected in the Tedlar
bag pre-sampling contamination thea.

3.11 HEALTH AND SAFETY
SUMMA Canister Check

Because the sample is being drawn from
underground, and no contamination is introduced
into the breathing zone, soil gas sampling usually
occurs in Level D, unless the sampling location is
within the hot zone of a site, which requires Level
B or Level C protection. However, to ensure that
the proper level of protection is utilized, constantly
monitor the ambient air using the HNU PI 101 to
obtain background readings during the sampling
procedure. As long as the levels in ambient air do
not rise above background, no upgrade of the level
of protection is needed.

From each lot of four cleaned SUMMA canisters,
one is to be removed for a GC/MS certification
chcck. Jf the canister passes certification. then it is
re-cvacuated and all four canisters from that lot are
available for sampling.

~

If thc chosen canister is contaminated. then the
entirc lot of four SUMMA canistcrs must be
rcclcancd. and a single canister is rc-analyzcd by
GC/MS for ccnification.

3.9.9 Options
Also, perform an underground utility search prior to
sampling (see section 3.4.4). When working with
potentially hazardous materials. follow U.S. EPA,
OSHA. and specific health and safety procedures.

Duplicate Samples

A minimum of S% of all samplcs should bc
collcctcd in duplicatc (i.c.. if a total of 100 samplcs
arc to bc collected, fivc samplcs should be
dupliQlcd). In choosing which samplcs to
duplicatc, lhe following critcrion applics: if, aftcr
filling Ihc first Tcdlar bag. and, cvacualing thc wcll
for ]S scconds. the scconcJ HNU (or othcr ficlcJ
moniloring device being uscd) rcading matchcs or
is closc lO (within SO%) lhc first rcading. a
duplic3lC samplc may be taken.
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GENERATING STANDARDS

Generatinq your own standards is inexpensive, easy and straiqht
forward. You simply inject a known volu~e of liquid phase
compound into a one liter container. Knowing the specific
gravity and molecular weight of the compound and using the ideal
gas law will enable you to compute the gas concentration in ppm
of the standard generated.

PV - nRT where P is pressure in atmospheres (A)
V is volume in microliters (ul)
n is the number of moles
R is the qas constant in cmJ x A/moleK
T is temperature in deqrees Kelvin (K)

To generate a 1 ppm standard (1 microliter in a 1 liter contain-
er) of any gas, we need to compute the number ot moles required.
At standard temperature and pressure,

P - 1 A
V - 1 ul - 10-3cm3
T = 25 deqrees C + 273.1 = 298.1 K
R - 82.056 ccA

moleK

PV = r.RT

na.f.Y
RT

n - 4.0882 x 10-8 moles

Therefore, if we want to make a 1 ppm standard of.any gas in a 1
liter container, we need to inject 4.0882 x 10-8 moles into that
container.

To find the number of ul that corresponds to the number of moles
use ~~e following equation:

rcln(mw) x 103
D

number of ul of liquid -
whe:-e mw is molecular weight in grams/mole

D is density in qrams/~3
(c) is concentration of standard in ppm



We want to generate a 1000 ppm gas standard of TCE.
liquid phase TCE should we inject into a 1 liter bomb?

How much

Given: ~CE - 1.4832 Q/cm3
mwTCE E 131.39 q/mole

rclnCmw) x 103
D

number of ul of liquid -

(103)(4.0882 x 10-8) (131.39)1000
1.4832

number of ul of liquid 3.62 ul=

Therefore, 3.62 ul of liquid TCE injected into a ~ liter contain-
er will yield a gas concentration of 1000 ppm.

The following is a list of some commonly detected compounds with
their molecular weights and densities:

Density
1.464
1.4832
1.339
1.218
1.2565
0.88
0.8669
0.8642
0.8802
0.8611

Com~ound
chloroform
TCE
1,1,1 TCA
1,1 DCE
trans 1,2 DC!:
benzene
toluene
m-xylene
o-xylene
p-xylene

Molecular Weiaht
119.38
131.39
133.41

96.94
96.94
78
92.15

106.17
106.17
106.17
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IB. IC. ID. and IE. The full text at the
referenced test procedures are incor.
porated by reference into Tables IA.
IB. IC. ID. and IE. The references and
the sources from which they are avail.
able are given in para&T3.ph Cb) of this
section. These test procedures are in-
corporated a.s they e."d.st on the day of
approval and a notice of any change in
these test procedures will be published
in the FEDEH.A1. RECIS'r!:R. The dis-
charge par3.meter values for which re-
ports are required must be determined
by one of the standard analYtical test
procedures incorporated by reference
and described in Tables IA. IB. IC. ID.
and IE. or by any alternate test proce-
dure which has been approved by the
Adn\ini~trator under the proVisions of
p~ph Cd) ot this section and
I § 136.4 and 136.5 of this Put 136.
Under certa.in drcumstances (§ 136.3
Cb) or Cc) or 40 CPR 401.13) other test
procedures may be used that may be
more ad~ta.geous when such other'
test procedures have been previously
approved by the Regional Administrd..
tor ot the ReKion in which the dis-
charge will occur. and providing the
Director ot the St41.te in which such
discharge will occur does not object La
the U-'e of such alternate test proce-
dure.

(c) "Regional Administrator" means
one ot the EPA Regional Administn.
tors.

(d) "Director" means the Dir~tor ot
the Slate Agency authorize-j to carry
ou~ an approved National Pollutant
Discharge EJimin2.tion System Pro.
Ir3.m under section 402 of the Act.

(e) "National Pollutant Dbcharge
Elimination System (NPDES)" means
the national system tor the issuance of
permits under section 402 of the Act
and includes any Slate or inter3ta.te
pro~ which has been approved by
the Arlmini~tntor, in whole or in part.
pursuant to section 402 of the Act.

(f) "Detection limit" means the min-
imum Ct)ncentra.tion of an analYte
(substance) that can be measured and
reported with a 99~ Ct)n!1dence that
the a.nalYte concentration is greater
than zero as determined by the proce-
dure set forth at Appendix B ot this
part.
(38 PH. 28158, Oct. 16. 1913, as amended at
49 PH. 43~O, Oct. 28, 1984]

§ l~U Identificadon or test procedures.
. (a) Parameters" or pollutants. for
which methods are approved. are
listed. together with test procedure de--
scriPtions and references in Tables lA.
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TABLE 1 B-uST OF A~~ INO~GAHIC TEST P~~u~es-ContimJed
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TABLE 18-lJST OF ApPROVED INORGANIC TeST PnocmuReS-COntinued
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TABU 18-llST OF ApPROVED INORGANIC TEST P~OaDURES-Continued
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~ of W ~ Was.-. ~ OS ~ . A--. C of If-. ~ 1:38-
, ~ ~ OS ~ If ~'---~"Y ~ ~ .-~ w. ~ ~ - ~ ~;-" Me !O ~ !flat

... y ~ "- -5 ~ .-~... r -- CI-'8tIOn .. be r-.- !O ~ ~ __.8~"s.
° ~~... ~"_I- ~-;;-V0J5 ~ I~'" ~ ~ 379-75 'Ne. a8IWd ~ II. 1918. T«; ,..:;.-;

~"':='f=" 'I. T..M;.-_~. t~ 5~--. T8n'rfo-. NY. 10591.
'-n,. ~ ; ~ .. mat ~ tt -~ Ia' o ~. of 1 s.-- tt W~ ~ F1uw-.

~~-oa-. USGS T"NRI. ~ 5. CI8OC.. A1 (19791.° ~-:== Nata-. ~ ~ ~~--~ ~...;: e~ A«. 2. 19~ _:_~ frOIft ANSI. 1~ 9r; ;;;..
~ v~. ."fY 10018.

. ~~ ~~ ~-:-~ A~ IN C:IWd ~ In. U,... 5ta... e.-;-y--~._.18 ~K" A98f1CY:' ~;..;..-;; !O
IfW ~,,~ ~ of S~ .~~ ~ In. c.z.".".~ 01' WI'" #WI W.==... f 1981 t.,. -n,. ~ ~ --- ~ <DIf ~ VOIt8Oe - 10 .-';;;-- , ;;c ;, ~ ~ OS KCIG-.

. . c..~ - -:.. ~_.~ ~ ~ IC3Co.l ~ ~ oe ~ " the ~ acc. :.,. ~ ~

~ ~.~ The ~ of ".. ,-.mtica ~ ,~ .s ~ I ~ ~. ~ ~ oe I~ '0 'eOOt' :f1e C3Co.
~.;; A ~~-~.. ~ ~ ,- ,~ ~". ~ uVi"i. 300. 1ft.. ~ use . ~~ ,~tor " ~.
~ tQ"~ " 11. 0",. ~. ~W98r" ~ ~ Slat. caOo. 11 CM tll8 "",-0; '-' <*8 ~ I"- .-a.;__. ~.
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. . OIC ~ Oavq8n o_~ .'A.lnca. CC~ 1",~.1IOnaI CorCO'~. S 12 Weal L.OOD. P O. 3oa 2980. C~lIeq.
S&a~. rx 77a~.

'" OI~ OaY98n 08n'8nca. MemCG 5000. Mien M~ at Wa* MaIv-. 1979. Macn ~ ~. ~ O. aoa
3&9. L.~ CO ao5J7.. Th. aKa IIlra~ ~ ... Q8 y$8C 10 r~ con v ..,.

.~~ Rae.,at Ins~ Manual. R~ ClIaonne El8CU0d8 ~ 97-70.1977, Cnon R at I~«al~ a.o~7 0tNe. ~.. I.eA 0.2'~1-
'8 n,. ~...,. ~ IS 111M ~ ~ ~ .w.tr~ 1«' ".. ~ Q/ W.,.. .1M W..,~.., 161n E=IOt.

1971-
.: N~ ~ 0' me P8O' I~OV f« AI 1M Snam 1.7';;'-;;-.';'7 ~1. (I~I T8dInICaI Bulletin 25J. OK8fno. 1971
'8~, ~ ~ ~ ~&. ~ H~ Of W'" ~ 1979. Hlen ~ ~. ~ O.

808 38i. ~ CO 80537. .
.. An. me ~ ~11a~ ,s comot.l~ 1M IUIOanaIyzw ~ 1ft EPA MeIflOdS ~3 (cy8nlO81 ~ .20.2 (pMfIOjs'

.. SMIOj;.a D¥ i:'" oiCDnq IN r"~018 IWI8 awecuy 10 1M SNfIO*. W~ ~ In. InW8oId ~ snown 1ft MeU'OO ~5.J.
tft8 ~. U ~ Q8 r~ ~ tft8 ~t. 76 ,~ W\ ~ ~.2.

:.II.,.:.-~~ I~ !P"t "uIOnI8~ EI~ I.eeV'Od. I~ ~ ~ 37&-75WA. Oc!co. II7&. T ~~ A4IfO.
An8/Ya.II. T~ I~ SySl8"'s. T~own. NY 10591.

"I~. I,I~~ I.eeU1OQ, I.eetnOd 8QO8. 1980. Mien ~ Comoanv. PO. Boa J89. ~ CO 80~7
.8 ~-~~ ~ 0-., ~ ~~. ~ HI8~~ of W~~~ ~ 1179. ~ 2-11J ~

2-'17. HacI ~~. ~ C:J &05.37. .
13 Go..a. 0.. Blown, Eo. "M.~ 1« An8IyIlS of 0'9al.c S~~ 1ft W8W." U.$. G8QIO9IcaI ~ TlCnnlQlles of

W...~~ Inv- ~ So dl A3. ~ 6 '11m,. ~ 1'8W8. wecnoo 1507, H~ ~ ~. PO. b Jag. LD¥ec8nd. CO ~7.
.~ ~ ~ 10 ~"iG'. ~ ~ ~.~~ ~ 10 OH . -In 1 . 9 N..oH.
.. n,. ~..-= meInod IS rnaa Q~ W\ ~ ~~ 1«' ".. ~ 01 W.,.. ~ W..~... ,.'" EdI~ The

~-.7 o; r.K-. 's ~ at a OH 01 10.0=°.2. n,. ~ mecnoas we ~ ~ ~ S7&-a1 ot ~ ,.'" :~IIon:
~ SICA 1« ~1IIIaIIC)n. I.e8trIOG S108 1« In8 ~ CQIOi"" ~ ~.. ~ ~ SIOC 1« me manual
so iXIo ~ ~ ~ "R. F AGGson ~ R. G. Aounan. "Oir8C1 O.I_~ °' EI~ P~ by G..~ Ovomaloqracnv, ,

~ 01 C1wam8~. vU. .7, ~ J. ~ .21"'28, 1970.
.8 ~..-= '-1nOOS la Ine ~- ~ ww. ~ ~ II .:to.~..:..~W_~ Of 1 "'9'L. ~ ~ II.

~-I&Ie -. SIiY- -.. - ill ~qar.c ~ s.- naIIO88 sucn - .". ~ iI1G at~ M. r~ ~ tlI
r.8qenIS ~ as ~~ ~ ~ we r.~y soa.oe 1ft an ~-~.1 QUIt. o' - InIOI4IItal8 ~ - nVOIoaIO8 to ~ 0" 01
12. T1'I8eI«8. '« ,- Of -- ~ I "'9' '- ZO In'- ~ ~ ~ Q8 ~t~ 10 1 00 In'- oy IGcar'9 .0 I1\\. .acn Of 2 'A
N..s.o. ~ 2M NaJH. S&anoaras ~ Q8 ~eO.-8CS 1ft me ~ 1ft..,... F« 18WetS 01 ~ ~ , "'9'1. tn. ~OV8G
~ 's saustK1Dl'Y.

,. n,. ~ ~ IS thai Cleo W\ ~ ~~ 1«' In. &~ of W." ~ W.,.-,.., 'Sill edl~-
.. n,. ~ ~ 's In8I QI8G W\ ~ ~~ ,~ ".. &~ at W- ~ Wat~.." I ~In E=-
.. 51-. M. H.. Ficae. J. F. ~ SIIIooI. G. F. "-W.I. T--~-,~ Fac'.as. F"~ Me ,. ~ O~&a

,",-&a~:' U.s. GeoIOqICaI~. TecnnoQues 01 Wa* R~ 1~1IOns. 600. I, cnao* 01. '975,
'0 Zinc. Zjnccn Metnoo. MeU'OO SOOI, Hacn ManoDOO. 01 W~ An8iyss. 1979, paQa 2-~1 ~ 2-JJ3. Macn c.'\8fnICai

CQmOanv, ~ CO 80537

T A8~ Ic-tJST OF ApPROVED TEST PROCCDURES FOR NON-PESTlQCE ORGANIC COMPOUNDS

Om.,P--,-'
I EP A ~ Numo8' ~ I !

I GC I GC/MS ! MP\.C i

110 i
110 I
1031

::1
&021

625. 1825 810
m. 1825 . 810 '

'524. 1624 ~ ..-j
'524, 1524 ~I
825. IU5 I 1'0 I524, IU4 I

. S25. 1625
8Z5.11Z5
825.1125
625.1825
525. 1125 I
525.11.25

=
1110

110 !

110 i

110 I

-.3.g.1

IAc~- I
2. ~ :===l
J. AaOf8It ..M I
.~--5. M~. - : = ".1

6.~ I
7 . a a. ~-.;;-~_. 81a

9. 9~a)QYf- 610
10. 9811aCDI.-a ~... ita

II'. geftZDCg.I\,,~: ,:: I ila, 2. 88!ZD(ktt"-8mr I i I a
,~~~ i Nac8 3. ~ ,~:

No18 5. ~
5102,-

611
I811

_t
SO1 I
601 I
DO1

I'11
001 I
~I

601. ao2 :
001 ;
501 I

14.~~~---1
15. 9-.2~cnoxyl ~ ..-, I

16. BIIt2~~1 8"*_. I

11. BiS42~1 ~.,
'I. 9t ~-.o If""' "'" i
19. ~Iom i
20. g, ~- !
21. oOXio ,,~ ..,. ", I

22. ~ I~ "",.,.. !
n .a..C.'1Ioro-J..T YICio-"'-~-"-"."c,;
24. ~ " ""'!

25. CI~oeIn8lle 26. 2.o1oro.~ --

625. 1125 i j
525. 1825 f'-I
625. 1 825 I I
52!. 1125 I i

624. 1824 ~,~-;
624. 1824 /'"
424. 1824 I ;
825. 1825 ~ ",.~j .
424. 1124 l 1 N«8 3. ~. 1 JO:

I
52!. 1625 .-, I
Ql4. 1124 ~ J. ~. t~O:
024. 1124 L 024. 1124 ' ;
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TABLE IC-lJST OF ApPROVED TeST PROCSDURES FOR NoN-PEST1CICE ORGANIC COMPOUNCS-

Continued

E? A. M~ N\.nC« '" ,
Pvaf"-t., , .

CtPI..
GC GC/MS HP1.-C

601.
601.
601.

82~.
52~.

525.

Note 3. D. 1 ~O:27. C-~a'a...
28. C-~a.-_;; ~
29. 2oC-.IaQ ;; ~ 2oC-'--~ ~

31. ~Ja;x; ;y"JO:"';;'-.p--

32.o.y,.".l
33. ~LlI"'--;;;--~...

~. C"-;; x.-J(..QI~; J5. 1.2.Q'w;;.-.1a0Wl1Z_- I

J8. 1.J-O"';;;-.IaOWl 37. 1.4-C'..:t.1a~ 38. 3.3-C"--.;...~.~_.

39. OIc;.-.Ia~ »aI; ;; 4Q. 1.1-C";;;-.lCIoec;-_~

41. 1.2.r-:o;1~"'"
42. 1.1~1c;.~;;-_-
4 1r-.1.2.Q'-J(..a8;'---
44. 2.600IdIIa,x,,--1d I
.5. 1.2.Q~1c;.~~-";
... ~1.J.c-~-.Ia---ao.-
41. """1.~-.lCIaaao.~
... ~ PftIft8IaIe
.8. 2.600:'-;-";;;;Tj~ ~~ :
SO. ~ ~t..~
51.~~ ~ :
52. o-ocryt ~ ~ - .
U 2.600;'-~;;-;x;.--Id,'
54. 2.~ ,
ss.~!
sa. ~-.o ~..~, I

810
510

~
.,

SO5
601
601
eo1
eo1
601
eo.
eo1
eo1
501
eoe
~
608
608
608
eo.
509
509

524.
524.
524.
624,
S2s.
524.
524,
524.
S2S.
525.
525-
525.
S2s.
525-
525.
S2S.

Not. J. Q. ,~O:
Not. 8. ~
5102.

eo2
510
510
51~
51~
5t~
5t~
5tO
809
501
so.
510
SOt
so.
504
507
607
507
5t1
508
608
~
508
608
508
608
504
510
504
5tO

.-
510
510

110

Note 3. ~ ,~O:

8'0

Note 3. 0. 43:
NOte 3. ~. ~;
,-.0.. 3. o. ~:
NOte 3. 0. ~:
~3.~.~:
Note 3. ~. ~;
Note 3. ~. ~:
Nat8~0.140:

510

810

501
501
802
812

824, 1624 :
825.1~ :
825. ,~
525. '625
625. 1625

'825. 1625 I
625. '625
525. , 625
825. '625
524, '624
825.'625
525. , 825
625.'525
825. , 625
825. 1825
825. 1825

'825. 1825
"25. 1625
825. 1525

525
62!
525
625
625
825
825

82!. 1825
825.1825
825. 1825
825. 1525

.e1~
824, 1524 I"",j ~ 3. ~ 130:
824, 1824 ~==:::l' Not. J. Q. IJO;
824, 1524 L__.
825. 1825 l_- NOte 3. ~. 1:30:

57. E=:-,-= 58. F1\D_.; !g.~

60. )4e;-J.:--'o;x;"".z-- I
81. ~'I-."'-;'...~~~-~'c ",j
e2. 11.~-.q~~~-
S3. ~'I -,qa.a._- "" ~
84. 1~1.U-Cl21~
85. '~-~v ee. ,..- ~... ~

87. 2~~.&o<M_.~ ee. N.,."...".

89. ~~-:;-~-~_..
70. 2"-~-_Q-
71. ':-.J(.~-Q
'7'2. ~~'.i~~."'IIyI8 7"J. NoI-a~ - ~aD."._-
7.. ~$.t~~-_.,--;--
75. 2.Z.OX¥QS(1~-;Ia ~
7!. PCaoIO18..
77. PCs.f221
18. PCao' ~
71. PCaof2.~
eo. IIC8- f 2"
81. ~f254
82. IIC8- 1280
s:I.
s.. p",; ;;.--- I
as. ~-
-~
87. 2.3.7.s.1'.;;-..;.-.q~-;;;:-;-~-;, I
88. f.1.2.2.r.;;-..;.-.~ "" I
e9. T.;;-.o;:-Jafa.a'_-, - I
90. T~ I
91. f.2."T..icf.~ao .,
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602..
602..
802.

~1
eo1
512
~
511
510
510
501
512
512
512

524.
524.
825.
525.
525.
525.
525.
524.
625.
525.
824,
825.

182.
182.
182'
182S
1825
1825
182'
182.
182'
1825
1825
1825

182.
182.
182.
182.
1825
'82.
'82.
182.
'8~
'82'
182'
'8~
'82'
182'
'825
'825
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T A8LE Ic-lJST OF ApPROVED TeST PROC£CURES FOR NON-PESTlC1CE ORGANIC ~MPOUNOS-
Continued

Pv8Ine .. ' CIII.-

~

GClWS HPI..C

t2. 1.1.1.T.~.;:..~...
93. '.I.2.T.~,.;;-~~ - - --
t4. T.~,.;; ~..
~ T.~,.;;-~-..;-..:.v-,.r-'*'8~ -~-
96. 2.4.,"T.~,.;;-~~ ~-~-'

11. V.".~

~

I -- 3. ~ 1».

T~ IC NoI8
, AI ~. - =-~ WI "~-10-'" p8' ... (JI4/U
Ion,. ruM tat at -.u-~ 801""3. 624. 525. 1524, ~ 1825. - ~. ~ A. '"T.. ~ fa An8IY8s at

~ ~" of ~ Pan 1:]6. The ~ t.. ~. to 08 ~ to a.-- 1M m81noa ae'~ ""'"
(MOU fa' ~ !~ ~ IS ~ aI ~ B, .'c..w... ~ ~ ta 1M ~ 01 tn8 ~~
~~~~~PWt 1:]6.

I-Me;-.oo= I« B..~-oO8; ~-..,.,.. 0'98r.c ~ P;,~Jc.~ ~ ala P_~ 1ft W.,. ala Wasl_'.."
u.s. e ;; PfO~ Aq.c.,,~, 1978.. ~ 524 ".., 08 ~ to ~ ~ fa' ~ ~ ~~ ~, -'*' In8Y - kIIOwn to De
~ me ~8f.'- ~ fa ~ ~ ~ IS w.cnoG ~ a ~ 1524.

I~ 625 may 08 ~ to ~ ~-o&, ~.K.~~.~ ,...,.~-. ~ ~
~ ;-'~, ~ Iney .. -.- 10 08 ~--. ~~ 6Q5, 607, ~ 512. a M~ 1625, .. pt.'en8G

~ ta w-. ~. S25. Sa.-- a-..
.~~~ ~ weu-.o:»-. ~ ~ CO.. by ~ ~ StaIM e.~w-.-;~" ~ Aq8q," ~7 ; 10

~ F."..,.. E~ 01 Sl.-G.u ~ ,~VW &.,, d W.,.. ~ w (19811.
'~an.IY.a ~ tnU8., ;,.. Q60 ~ of ~ ID8Iy to ~ ~ ~~~ ~ KanCV

~ weu-~ ~1""3. 624. 625. 1644. ~ 1625 Is. ~ A of II-. Pitt Ij81 1ft ~ ~ ~.. .KfI .n
~ L2 at ~ 01 tJ\8u M.~ ~,..,., 8Kt\ 1aDaa1aV. ~ an ~ 0-. ~ SOA8 aI1d aI1&/VZ8 10~. (5"-
fa M«rQ8 &24 ~ 625 ~ 100' fa ~~ 1&24. ~ 162'1 at.. ~ 10 ~ ~ ftMai8 ~alaY aaaa
ra,-. ~ ~ .., ~ U ~ 8.4 at ~ ~~ Wh8t 1M r~ at any P8WNW faIlS OUISIQ8 \1\.
~ IIfY8ts. 1M ~ r-.I8 ta ~ ~ ~ 1118 ~ ~ - ~ ~ ~ De reoon8G to
081"'- ---'- r~ ~~~ Th88 ~ - ~ .. ., ~ ,.. ~ ~ . ~ I« --;.'--' ~

TABU 1Q-usT 0' .A.Pf8ROVeo TEST PROCEDURES FOR P!S"T1QDES 1

St8lDo
W

WeCho
~
15th
Ed

ovw~-;;;;; JI9I U ~ EPA &oJ ASN

1. A-.. GC
GC/MS
-~

6C8
52'

~ ~ ~ 3. 0. 7: NoI8 6, 0. 30-

~ ~ 0. a: NOI8 6. 0. S6I.
~ ~ 0. 94: Not. 6. g. 516-
~ ~ 0. a: NOI8 6. 0. S6I.
~ 3. 0. 13: NOI8 6. 0. 568.
~ 3. 0. 25; ~ 8. g. 55'.
~ 3. 0. 104: ~ i. 0. 564.
~ ~ 0. 7.

-

1T1.C
GC
GC

:GC
T1.C

\~Mi
IGC

1 GC/MS GC

GC/MS

GC
GC/WS-

IGC

I ~-
GC

i GC-MS -
Tt.C
GC
GC

I GC s -
GC
GClMS-

J GCa ..4"-mr I GC/MS

-a:.--
'125-
125
608

'125

808

625

5O8A

~

~

2.AI,.-Yft
3. ; ~V
4.Anat

!oA e. AD.-. "..".

7. 88a8I - ~ ~ - -
e...ac- - -~ ~

t. I..c. - i

1Q.6oa1C- - _-.oc-~ ~- --

1 1. ,..a.c !u-.e - - ~ ---" - -

1 2. c 13.~

14. c..~--"'---
15. C-~-

~ ~
5O8A

i ~ 3. Po 7: ~ 4. ~ 30.
j
I ~ 3. 0. 7.

~ 3. Po ~: ~ 8. Po SaG.
~ 4. 0. JQ; ~ 8. Po sn

I NOI8 3. 0. 7.~~
125

I
I

5Q8A

~ 3. ~ '0.: NoI8 s. ,. $64.
~ 3. ~ "5; NOC8 " ~ 15-
~ 3. ~ 7: ~ " ~ JO.

,.. C-'-."_R - - - -, 7. z n
,.. 4.4.-000

,.. 4.4.-oce

5088
5QM

-
OOOM808

525
608
525
508
625

5Q8A ~

5O8A ~
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TABLE ID-UST OF AP9ROVED TeST PROCC:CURES FOR P~STloces 1-COn1inued

Gc-J
GC
GC

Z1. O;;;-.;;;;;-~
Z2. ~-;--IO..s ~ ~

nOa =t Not. ~ ~ 2': Not. 8. ~ 55'.
NGI8 ~ ~ 2': NGI8 a. ~ 55'.
NGI8 ~ ~ 2': NGI8 ..' ~ :30:

Note a. ~ 55'.
NGI8 ~ ~ "5.
,Note '. ~ ». NGI8 a. ~ sn
NGI8 ~ ~ 7.SO9A

508
S25

~-I~I~::=j ~ ~ Po 7: Not8 .. Po 30.

Note 4. ~ ». NaN ~. ~ m.
NOt. J. ~ ; Note S. ~ 551.
Note J. ~ 10.: Not. 50 ~ 5a..
NaN J, ~ 7.a

,~
808

,~
SJ8
S25
508

'!25
~
e25

5O9A

SOIA I

~

n~/1 ~ I NGI8 3. Po 7.

~. ~ .-,...

J5.~ DA I ~ I ~ 3. ~ 1: Notw 4. ~. 30.

~.. EtaWt ~.y.A.

I NaI8 " ~ ». NOC8 8, a. sn
;-j~ Not. 3. ~ 104: Note 8, a. 584.

NaI8 3. ~ 104: NOC8 6. g. 584.
5OIA ~ ~ 3. ~ 1'; Not. .. g. ~.~

2.. CIc8IIb8 :g=:l==~
a ~-~ ;; ; GC"".~~
2s. Oic:;" .'0 .. GC - I27. . GC

2s. GC/"

GC29. C--o GC

~Cl.-faDtT\.C-31. ~. GC"::-:=--~

32. e, I GC/" --1

GC-

. ~

GC/~
GC-
GC/~-
GC.37. EItIat. ~ TlC

]8. F~ T\.C -

~9. ~ TCA GC

~40. ~ GC/MS

GC'1. ~ -- ~ I ~ 3. ~ 7: ~ 4. ~ ». Note
I.p.$n

~

GC/MS- 825
I

~ SO9A

j SQ9A1

5O9A

I NOI8 4, Do 30: NoI8 8. Do ~.
I -- ~ Do 104: NoN 8. Do $a..
I ~ ~ Do a Not. -. Do JO:

~ 8. Do 551.
I NOI8 ~ Do ,.: NGee 8. Do $60.

~ I ~ ~ Do 7: Note 4. Do Ja.
NGIe ~ Do 94: NoN 8. Do sec.

I Not. ~ Do 1.
! ~ ~ Do 104: Note 8. ~ sa.
I NoI8 ~ Do 104: Note 8. ~ 564
i -- ~ ~ 104: NGIe 8. ~ 564.

- Note ~ Do Z5: Note 4. ~. JO.
INoI8~Do25.

NoI8 ~ Do 1.

SOfA
ISOIA

~.
1_-1 .

:=:I-~ ~

~

1O.T~

-.-
42.. I~-
~ L.-at I TlC

:~~~~~~~~~~~~~ ~ .
... ~.).r;",~-" GC- I.

47. ~~ "'-C
~. .'---~
.,. ~ TlC
50. ~ TCA TlC
51. -- TlC
52.. P_,, wi ~ GC-
~.~~ GC_-
s..PCN8. ~5'- p.-,r... GC
51. ~ GC - - - ~ 3. m. ~ -- 5. m. sa
57. P.~-;--.r' ~ 3. m. 83: NaI8 ~. m. sa
58. p,~~ GC ~ 3. ~ 83: NaI8 S. m. 568.
59. P.;x;.- -,,- TlC NGI8 3. ~ 104: -- 5. ~. 564.
80. ~. TlC ~ 3. ~ 94: NaI8 S. ~ SaG.
81. ~~. TlC NGI8 3. ~ 83: ~ 8. m. 568.
S2. ~--- - TlC NGI8 3. Do 104: -- 8. ~ sa.
S3. :;'~ GC -- 3. ~ 83: NaI8 8. ~ SO8.
e.~. 0 ~- GC Nate 3. ~ 7.
85. S-_~- ~ I TlC . NGI8 3. ~ 104: ~ s. ~ 5a..
ea.2..4.s-T'- ~ GC ~ NGI8 3. ~ 115: ~ 4, ~ J5.
17. z...5-T'P (~ - - GC ~ ~ 3. ~ 1"-
ea. T~- GC . ~ 3. ~ C: -- 8. ~ S6I.
M. T ~~ GC - SaM ~ Note 3. ~. 1: NOte " ~ 30-

GC/"- sa
GC I ~~3.~7

T,* 10 NoI8S
I ~.~ _I~- 1ft ~ ,.. ~ ~.-;-.v.. ~ '0.-"" ;:;;.-; ;..~. Of!fle~. A~';: ~ In" oe'~

- T~ !Co -- ~ '" .:.-~ _.

261



§136.3 40 aR C1. I (7-1-87 Edition)
. The ... let of 1neV*- eca ~ 52! .. g.-, at AOO8td8 ... -T... ~ fQ' ~ 01 C~ ~tat\1s. ~ 01

~ PWt 1~ The ~ I" ~ to be u.- to d8'~ \tie ~ d81«DOn lift-. (MOl.) IQ' tn- In,
~ IS ~ ~ ~ a. -C8tn1a1 MC ~8 IQ' \tie o.,~ 01 \tie M.~ o.~ 1.ImIr', 01 11118 ;Ian
1~

.~~ fQ' B~... ~ ~ Comoo ~-,; ,.;.: ~ ~~ 1ft w... ~ Wasl-.'-.'.
u.s. E ,C* ~ A9Wq, -~. 1971. n. CPA ~~1a1 ~ ~,. ~alJny (nJ:)
, -;- .,.- ~ .

'-..w-~ fa' An.- ~ 0r98'.c ~ ft W_." u..s. r--"-~-'-~_~=r s-..,.,. T~ ~ W_-A~
~~ ~ 5. ~ A:J (1872). .

. The ~ ".. be 8zt~ 10 ~ «-8.c. 6oa.oIC. ~- I. ~M II. ~ ~ ;-' ~, .".. IrIeoy .8

~ Ia -.. ~ eca IS u. ~I'" ~
. "~~3~:: MeIyIIC3I M.-'OG8 ~~ MC C;.. by N Un.- Sa..- E ,C* ~ A9..:'r." ~ 10

N Fo~ EOaDt of ~ ,\MG""~ fa' - ~ of w... .-1 w~ 11981)., e~ ~ ".,. ~ In noel. ~ JIo.-;-~...g~ ~ ~ ~ 10 g ~ ~~. ~ ~
.,. ~~ 608 ~ W ,s.. ~ At 01 ~ Pan 1~) 1ft ~ -Cft ~- g.-n 1ft ~ S..2 01 .acn 01
11'-- ~ AcIG~. -*" ~, ~ in ~-;;; Da-. "... sgrq ~ anaIyZ8 10~ of d _lea M-.yz80 -cn
~ 608 a 5~ 01 d ~ ~80 .,. Me~ 625 Ia ~I« ~ 8V81ua18 I~Dy da.. quality In ~
.n S8CDCW'8 8.J MC 5.4 of ~ meInOGa. Wf'8n me r~"y of any ~atn81- 'alia ~ \tie .~ I_Is. In. InaIV~
r-.~ IQ' Ift8& P8WMW 1ft IIIe ~ S8mOI8 .. SUSQ8CS MC caIInOt be ~ 10 ~..;; r~ ccmQI~

NoT.: Th-. ~ , .. ~~ IS .. '1nt8Wft IN ~ -cn a r~ IQ' ~ IS. ~

T ASLE IE-lISi OF A~ROVED RAOIOLOGJCAL TEST PROCCDURES

T A8I.A IE Nons
I -~--«O ~ t~ ~ of R~ .. ~ Wew.- EPA-800/~-1 (1980 \jQCalel. U.s.

e.~~ ,* Pn)1CIaI ~. ~ 1980.
. F'1tIW"W\. ~ ~ an, ~-. ..s...cteo. ~~ Of II'- u.s. G-"-~-'-~-T~ s ,., Of ~ Of W ~.. U.s.

~~. Oo.toFtie R~ 78-177 (1978).. The ~ ~ ~ g. 15 ~ 1M <*SIGI-.a pauan ..,.. 1M Ift8CI..s ~ ~ 71 ~ ~ tn. ~

~ ~..~.. 1M ~ '-.18 "... De ~ 10 ~ II'- '.10.-."

(b> The !u1l texts ot the methods
from the following' references which
are cited in Tables L\. m. IC. ID. and
IE are incorporated by ref eren~ into
this regulation and may be obtained
from the sources ident1!led. All cost.s
cited are subject to t!hang'e and must
be veri!led from the indic:a.ted sources.
The full textoS of a.ll the test ))roce-
duns cited are available tor insl'ection
at the Office ot the Federal Register.
Room 8301. 1110 L St~t. NW.. Wash-
ington. DC 20408.

RD'r:3..E2f~ SoO'Rc:zs. COSTS. .urD or ABU
CI'1'A'%'IOIfS:

(1) The tull text-' ot Methods 601~13. 624.
625. 1624. and 1625 ~ printed in Apgend1x
A ot this P'3.rt 136. The full text tor deter.
minina the method detection limit when
usmc the test proce1i~ i.s liven in Appen.
c1iX B ot this POJ.rt 136. The futi te~t ot
Method 200.1 i.s pnnted in Aggendix C ot
this ?art 136. Cited in: Ta.Cle lB. Note .t;
Table IC. Note Z; 3.nd Ta.ble ID. ='late Z.

<2) "M1croblo1o8ical Methods (or Monitor.in.. the EnVironment. Water a.nd Wastes. ,.

U.s. Environmenta.l Protection Agency,
EPA-a00/8-78-017. 1978. Ava.ilaDle (rom:
ORD Publications. CERI. U.s. EnV1ronmen.
tal Pt'otection Aaency. C1ncinnat1. Ohio
45288. Ta.ble LA. Note 2-

(3) "Methods for Chem.ical AD.a!YSIS of
Water ana Wa.stes." U.s. Environmental
Protection Aaency. EPA-oOO/4-'i'~20.
March. 1979. Ava.ila.b1e !rom ORD Publio.
tions. CERI. U.s. Environment3J PT'Otect:on
A&ency. C1nclnnat1. Ohio 45288. Ta.ble IE.

<4) "Methoas for Benz1a1ne. Chlor1na.ted
Onanic Compounds. Pentachlorophenol
and Pesticides in Water and Wastewater,"
U.s. Envtronmenta.l P!'otect1on A&ency,
1978. Ava.11able (rom: ORD PubliC3.tlOns.
C'ER.1. U.s. EnVtronmenta.l P!'otec~on
Aaency, C1n~~t1. Oalo 45:88. T3.1)le IC,
Note 3: Ta.ble ID. ~ote 3.

(5) "Prescribed Procedures (or ~e~ure-
ment of RaQioactivity in Cnnkmi Water,"
U.s. Env1romnenta.l Protection .-\genc"J ,
EP A-600/4-30-O32. 1980. Ava.ila.ble from
ORD PubliouoN. ~L U.s. E..'1Vlronmen.
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(If) ..W:u"r Tf'rnpf'rnlllrt' -lnfh.cnt.il\l
P:\rl ()r.". I.'j,'111 M "I\.c;t.rrm"nL :\n(1 I ):\La Prr~.
"Iunt.inr,." hy 11.11. SLrvrn~, Jr...1. Ficke. and
(i.P. .'-;m()f)t: tlS(i.C) TWI~I J\onk I. Chl\Pl~r
1)1. 1975. Av:\ilahlc from U.S. GColoKical
St.rvcy, Dranc:h of Di...tribuUon. 1200 South
F:ads Street, Arlington, V A 22202. Cost Sl.60
(stJbj(';ct to chl\nge). Table ID, Note 31.

(17) "Sclf'cted Ml'thods of th~ U.S. G~o-
In~i,.:\1 SllTvry of An:\ly~i.o; of w~..t(';w:\trr:.o;.'.
hy M..1. I"j...I,rn:\n And .~ugf!nc Drown: U.S.
(;f',)logic=t1 Survey Opf!n File Report 76-77
(1976). A\'ail:\blf'; from U.S. Geological
St.rvcy, llranch of Dislribulion, 1200 SotJlh
F:ad:; Street. Arlin~ton, V A 22202. Cost
S13.50 (~llbjf';ctlo chanKe). Table IE, Note 2.

(18) Offici=tl Melhod... of Analysis of the
A c;oci=tlion of Official Analytical Ch~mi-
(":\I~. mf!thod~ manual, 14th Edition (1985).
I'ric~: SI45.50. Available from: The Associa.
t ion of Official Analytical Chcmical..., 1111
N. 19th Strf'I't, Suitc 210, Arlington, VA
222()9. Tabl(' IB, Nolc 2.

(l!J) .. Amrric=tn Nation=tl Standard on

Phot.o~raphic Proce8...ing Effluent..c;." April
2. 1975, Avail=tblc from: American National
St:\ndl\rct.c; In...tiuJt,f', 1430 Brol\dway, Ncw
York. Nf'w York 10018. Tablc Ill. Note 8.

(2() " An Invc~tl~atlon of Improved Procc-

cliJrc~ for Me:t.c;urement of Mill Effluent and
Rrc~iving Wl\ter Color:' NCASI Technical
Bullelin No. 253. December 1971. Available
from: N=tlional Council of the Paper Indu.c;-
tTY fOT Air and Stream Impro\'ement..c;, Inc.,
26n Madison Avenue. Cost. available from
I>I.hli~h('r. Tablc IB, Notc 17.

(21) Ammonia, Automatcd Elcctrodc
M(';lhod, Ind, trial Method Number 379-
75WE. d;\frd Fcbr\JA.ry 19, 1976. Technicon
A\ltoAn;\lyzer II. Method and price avail.
ablc from Technicon Indu...trial Syst~ms,
Tarrytown. Ncw York 10591. Table lB, Nole
6.

l:tl l'rnu'f'tim1 AJ!f'nc'y. (:ir1ril1n:tli, ()11i{)
4,r)268. T:thl{' II-:, Nf)I {' I.

(1;1.\'ltl71rlnrt! ~',.'Ilf)f/.tfor Ih,' ,,:.rfl7'Ii7/0Il')71
of \V"lrr 07/,1 \"'n.~/r7rnlrr. .fnil1t fo:tlil{)ri:u
1\,):\ rd, Amrri{'nn 1"1IbliC' Ilr:\lt h A~~n('ial it)n,
Am('ricnn Watf'r Work... A~,,{){'intioI1, nnd
W:\trr }>0111Ition Control Pcdrralion, 16lh
fo;{lit ion, 1985. A vailahlf' from: Amcrican
Puhlic Hr:\llh A.-;.-;ocialion, 1015 Piflrf'nlh
St rr('I, NW., WI\.-;hin~lon, I>C 20036. Cn...l:
$90.()O. Tabl{'... In nl1d IF;.

(1) Ibid, 15tl1 Edilion. Tablc IA; Tabl(' Ill,
notc 29: TablE' ID.

(8) Ibid, 14lh Edilion. Tablr Ill, Nolc... 16
and 26.

(9) Ibid, 13lh Edilion. Tl\blc ID, Nolc 30.
(10) "S('If'clrd Al1alylic:\1 Mf'thod... AD.

pro\'rd I\nd Cilrd by t hI'; Unit rd RI alc... F;nvi.
ronm('nt:\1 Prnl ('clion ARenry." SIIpplcn1rnl
to th(' 15th F;dition of .\'Iandard J\frlhotl.t .'nT
117r E.ra7nt7lalion of \ValrT a7rd \\;n.~/"7ralrT.
1981. Av:\ilablf' rrom: Am('riC'nl1 J"llhlic
Itc'alth A",--;f)('i:\lim1, 1015 F'iflr('l1tI1 ~lrr('l
NW. Wa.~11il1gtc)n. OC 20036. \n~1 :\v:\il:\bl~
from publi~h('r. T:\blr ID, Note 9: Tahl(' IC,
Nnlf' 6: Tl\blr 10, Not.c 6.

( 1 \) '. Anl\ual nook of Slandnrd~, ...cclion

II, W:\lf'r ," Amrrir:\n Socif'ly ror Tr...t in~
:tl1d M:\l('ri:\I~. 1916 R:\('f' RITr('I. Phil:\df'l-
1)11i:\. I'A 19103. Co~l :\v:\ilablf' fr{)m publi...h-
cr. Tablf's ID, 10, and IE.

(12) "M!'lhod.c; for Collection and An:\lysi.c;
of Aquatic Biolo~i('al and MicrobioloRicl\1
S:\mpl!'.c;." edited by P.E. Grea.c;on. T.A.
Ehlke, G.A. Irwin, B.W. Lium. I\nd K.V.
Slack, U.S. Gf'oloJ:iC'1\1 Survcy, Tf'chnil1uf!...
of Wal('r Rf'~Ollr('('.c; In\.r,c;O~alinl1 (tJSGS
TWRI), Dook 5. Ch:\pu'r A4 (1917). Av:\il-
nbl(' from: U.S. Gf'oloKiC'al Surv('y. nranch
of Di.c;triblilion. 1200 South Ead.c; RlT('cl, Ar-
lin~ton, VA 22202. Cost: $9.25 (subjccl lo
('h:\n~c). Tl\blc IA.

(13) "Mclhod.c; for D('lf':rn1ination or Inor.
Ranic Sub.c;tanC'c.c; in Wl\tf':r and Fluvial Sedi-
mcnl.-;," by M.J. Fi.c;hman I\nd Linda C.
Fri('dman: U.S. GrOlogical Surv!'y Op('n Filc
Itf'port. 85-495 (1986). A\'ailablr from U.S.
(;{'",o~ir:\1 SllrV{'y, W{'~I f'rn Oi!;1 ribllt inn
nranch. 130;'( 24525. Of':nVf!r P('df'ral C('ntf'r,
I)cnv<':r, CO 80225. Co!;l S 1 08.75 (.';llbjecl lo
('hange). Tablf' lB. Nolc 1.

(14) "M<':lhod.c; for Df'lcrmination of Inor.
~ani(' Subst an('cs in Walcr and FJtlvial S<':di.
mf'nt.c;," N. W. Skoug.';tad ;lnd othrr!;. rditnr {}8aS TWRI. l3ook 5. ChapI('r Al (1979).

A vnilnblf' from t J .R. Gc'olnKir:\1 Sllrvf'Y.
nr:\nC'h of Oi!;lribut ion, 1200 Rmltl1 I-:;td~
Slr,,!'t, Arlil1Klon. VA 22202. Co...t $10.00
(.c;ubj('cl to change). Tablc IB, Not(' 7.

(15) "Mclhod.'; for Anal~..c;is of Organic
Sub.~tanc('s in Wale-r ," by D.F. Gocrlitz and
Etl~cne Brown: U8GS TWRI, Book 5. Chap-
!f'rAJ (1912). A\'ail:\blf': from U.S.' G('olo~i-
('al SlJn'<,:~., BranC'h or Di...lribution, 1200
SOlllh Eads Slrf'f'l, Arlington, \' A 22202.
Co.';l SO.90 <...tlbjf':t't to ('h:\nttf'). Tablc IB,
Nole 23: Tabl!' IIJ, l'Tolf' 4.

(22> Ch('mical Oxy~cn Dcmand. Method
Rnnn. IInc-h Hnndbook of Wnter Analy.-;i.-;.
19i9. Mf'lII()(1 and pric(' nv;\ill\blr from Ill\ch
CI1('miC'1\1 C()mpl\ny. P.O. Box 389. Loveland.
Colorado 80531. Table lB. Note 13.

(23> 0 t C Chemicl\l Oxygcn Demand
Mrthod. Mrthod and price available from
Ocrano~raphy International Corporation.
~12 Wr.c;t l,(1()P. P.O. Box 2980. College St;\-
t ion. T~x;\.'i 17840. Table lB. Nolc 12.

(2.1> ()I~10N Rf'.c;f'l\rch In.-;lnlctinr\
Mnmlnl. J{('~idllnl Chlorine Elt'ct.rodc Modrl
97 -10. 19i7. M rth()d and price n\";\ilablr
from Orion Rcsc~rch Incorporation. 840
Mrmorial Drive. Cambridge. Massachllsells
02138. Tl\ble lB. Note 15. .

(25) Bicinchoninale Method for Copper.
Mf'thod 8506. Hl\ch Handbook of Watcr
Analysis. 1919. Mcthod and price availablr
from Jll\ch Ch('mical Company. P.O. Box
:JOO. l.ovcland. Colorado 80537. Table lB.
Nolr 18.
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Director upon the recommendation of
the Director of the Environmental
Monitoring and Support I..a.bora.tory.
C1n,..;nn~r.1.

(d) Under certain ~tances. the
Arl""tnt~tn.tor may approve. upon rec.
ommendation by the Director. Envi-
ronmenta.l Monitorina and Support
Labora.tory. C1nci~_n~t1. add1tiona.l al-
ternate test procedures for nationwide
use.

(e) Sample preservation procedures.
container mate-ria1.1. and may;mum al-
lowable hold1I1a times tor parameter3
cited In Tables IA. IB. IC. ID. and IE
are prescribed In Table II. Any person
may apply tor a. variance tram the pre-
scribed p~tion techniques. con-
tainer materi3.ls. and !n.a.7-!m.um hold-
Ing times applicable to samples taken
trom a speci!lc ~~barze. Applications
tor ~ces may be ~e by letters
to the Regional Ad"";~r in the
Region in which the d!o1cha.rge will
occur. Su!.flcient data should be pro-
vided to assure such vartance does not
adversely a.!!ect the 1nt~ty of the
sample. Such d.a.ta. will be forwarded
by the Regional Arl'Pn;n1~tr3.tor to the
Director ot the Environmenta.l Moni-
toring and Support Laboratory in Cin-
cinnati. Ohio tor technical review and
recommendations for action on the
variance application. U1)on recei1)t of
the recommendations trom the Direc.
tor ot the Envtronmenta.l Monitoring
and Support Laboratory. the Re~ona.l
Arlrnini~tr3.tor may g'ra.nt a variance
agplicable to the sped!ic discha.l'i'e to
the agplicant. A decision to agprove or
deny a variance will be made wi thin 90
days ot receil't ot the ag1)lication by
the Redona.l A~,,-inL~tn.tor.

(28> Hydrogen Ion (pH> Automated Elee-
trode Method. Industr1a.l Method Number
378-75WA. October 1978- Tecbnicon AU-
toA.n&1yZel" II. Method and price a.vailaDle
Crom Tecbn1=n Industrial Systems. Tarry-
town. New YorX 10591. Table IB. Note 20.

(21) 1. 1G-PhenanthroUne Method Cor
Iron. Bach Method 8008. Method and price
a.vailable !%Om Bach Chemic:!J Company.
P.O. Box 389. Loveland. Colora.do 80~3'1.
Ta.b1e IB. Note 21-

(23) Periodate Oxida.t1on Method Cor M.a.n-
PDae. Method 8034. Hach Handbook. tor
Wuer AnalY3JS. 19'19. MeUlod and price
a.~e !rom Bach ChemicaJ Company.
P.O. Box 389. LoveJ.and. Colorado ~'1.
Table IB. Note 22-

<29) Nitrite NltraCeD. Hach Method 8~O'T.
Method and price a.va.ilabJ.e trnm Bach
Ch~j-1 Company. P.O. Box 389. Loveland.
Colorado 80~'1. Table IB. Note 24-

(30> ZIncon Method tor Z1ne. MethOd
8009. Bach Handbook. tor Wa.tef' Analysis.
19'19. Method and price a.vailabJ.e from Bach
Chemical Company. P.O. Box 389. Loveland.
Colora.do 8053'1. Ta.b1e IB. Note 32-

<31> .'Direct Determ'"-tion at Elementa.!
Phosgho~ by Ou-IJquid Chromatolr3.-
pby." by R-P. AAdtson and RoO- A"Vcftt~,
Jouma.1 at ChromatDcn.phy. Volume 4'1.
No. 3. po. 421-'28. 19'70. Ava.1laQle in most
public 1J.bnz1es. Back voluma at the Jour-
nal at ChromatolnQby ~ a.va.il.a.ble trom
El.1eY1er/Nol'tb-Hoi1and. Inc.. Jouma1ln!or-
maUon Centre. 52 Vanderbilt Avenue. New
Yort. NY 10184. Cost a.vailaDle Crom pub-
Usher. Table IB, Note 2'1.

(c) Under ~rta.1n circumstances the
Recional Arl~jnjstra.tor or the Direc-
tor in the Re3ion or State where the
~~~"We will occur may determine
[or a. pa.rt1cular ~~~rge that addl-
t1ana1 para.metea or pollutanU must
be reported. Under such circum-
stances. additional test procedures [or
analysis ot polluta.DU may be specifIed
by the Regional Arlmini~tra.tor or the

TA8LE.I~EQUIRED CONTAINERS, PRESE1fVAT10N TECHNIOUEs. AHD HOLCING TIMES

~No.J- I C«-.-' I ~..~ I ~naICWoq-'

,~:===d T~ 1A-aKZ-- T~
1-6. ~ ,~ ~ .. p. n ~ 4-c, Q.~' N.sA' . 5. FC* --=C-:-=-===-::W

I '. Co.
T~ 13-'...;.~~ T.-

1. P. c.. 14 ...
2.:~~~~§~~~~~1 P. -.a.- ~.- ~ ~ _A I Co.
4. p. c.. 4-c, HtSCo. ~<2- 21 GaYs.
9. 3Cx;.--;-* 08Y98' ~ p. c.. 40f! I .. ~

I1,. p. --,-.- i ZI cays.
14. ~_.~ a.,g8' ~ ~~ p. c.. 4~ : .. /On..

1!..c:~ ~ ~ ~ i '. ~c 4-c,.~. ~<2_! 21 Gays.
II. c : p. ~ - J -- ,-.- J Co.
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TA8LE II~EOUIRm CONTAINER~ "RESERVATION TeC}iNIOUES. AND HOLDING TIMes-continued

~.-.x..- ..~-; a.~ Y88"'-" ~ r.,. .p.., Na./n.-N : C«f'-- I

A~ ,~.t8ly.
~/Qn.
1 ~ d8Y8-.

P.G
'. ~
~.~

I 7. 0 Iac8 r..a.-
Z1.c.-.~- -
~4. ~ Iac8 ~ --;-.;;..-~ 10 ~

~
25. F1I..- - -

27. H_~--
P

I P
I 28 d8YL

Smof'lrlS.

P.
P.

An8jyft """'edi818"

a~

p.
p.
p.

24 I1OI.s.
2Id8¥So
8~

I,._.~ -
I ~.~ ~ .-c. ~ ~ ~> tz.

O.eg~~'.
~~ ~

HNO, ~ pH < 2. H,SO. ~
P"f<2.

~~ ~-

1 c c. Ht.sa. ~ ~<z

: c.. .-c
,~~~<z_-
:~

P, to:
P.~
P,~
G
P,

2I.11 ~~-;0t(~
~1.~~"~~

w.c-=r
II. 0waI-..I V1
~~- --
~ s-a. 10. 12. 1~ It. 20. 22. 21. 21. ~ J2-

~. ~.. 37, .5. .7. ". 52. 5a..o. 82. a.
70-72. 7., ?So ~ ~ V1
~~.

~I. M-.18 ~

3. :'~~~.
.0.,..,..
.,. ~ ~ ~
~~~~ --

". o-;; ~ ~-
... ~ ~... ~

I P,
. G 8OC88 ~

~
-~ -
G~-
G-
P,~
P. G
P. ~.

I P,~
,P.~ -

I P. t:-
I P
I P, ~

P. ~

P.~

.7.~.
"'Pf1-.118
.9. p, '."._IL-:
50. p,. ~ -1& !018
5:1. R 1018 .
54. R~ R~
55. R~ .'~ ~~ ~ (TSSt
sa. ~ s.1Ue~
51. A..a..~
'1. ~ ~

s..~~
B.s as.8l*- -

P,
P.
P,
P,

I~:Z:,~

CoG. 4"C .. '*-.
CoG. 4-c,~. 10 ~<Z 21 d8yS.
CoG. 4 "1Io.n.
CoG. 4 -c, ~. 10 ~ < Z 21 CS8ys.
CoG. 4-c, ~ ~ Ht.5O. 10 00.

~<z.
~_~.CoG.4 "1Io.n.
Nat8 ~ AIWrZ8 1mm8di818fy.

Fs~..~~ft Iran.
CoG. 4~ ;;;: ~ ~ ~ ~ :::jHt.50. 10 ~ < Z 21 cs.,..

CoG. 4 ..ran.
CoG. 4-c, Ht.5O. 10 ~<Z 21 cs.,..
CoG. 4~~ 1 d-.S. -1.,.,

1d-.S.
~ "1Io.n.

I_a 1d-.s.
~ 2Ics.,..

I ~ 00.

~ 00.

CoG. 4"C ~ ~ -- 1 d-.S.
pg ~ ~ Ia
~>..

I None ~ . ~ ...,...t8fy.
CoG. 4- .. ran.
-..~ ~
CoG. 4"C I 68 ran.

I ~ 4-c, o.~ N-.s.o..' -I ' 4 d8yS.

00.

00.

57. ~--
58. Sa. .~
Y. T _'~_I~I
7'3. T~ '

T~ ~ T-.8
,~ ,~. 22. Z~ZI. 34-37, 31-&3. ~7,

5e. 58. ... II, 92-a5, t7. ~ H-.
~

8. 57. ~ ~ .~;...I... ~ ~ 3. 4. ~ ~ -7~-'-

Z3. ]0. "' 4, 53. 87. 70. 71, 83. as. ..
~".

-t»

a.r ...~

com. .-c. Q"~~ N..s.o. j" ~ 10 Dt428.

~ .-c. Q.~~ N..s.o ... Dt4 ~ ~ '8.

~ .-c. ~~ ~. 1 .. ~ _.~--;"
I .0 .. a""

-a - 11 == nnCIICft. ,.
com. .~ ! 7 ~ 1.-* ;;

I :~ an.-
I - I Co.

I ::

1, - a...A--A"" 1--
," 11. £8. 50-52.~"" --"I 1--

-~

--
~

12-7. p..~ '~"

~ PC8a " -.Q.- -
,.. 55. 55. 81. :-a_o.~ ~ I ~"

~

00.
00.

00.

CoG. .-c. ~ ... ~
o.~" N..s.o. '.

CoG. .-c .-
CoG. .-c. O.~, N..,s.o.'

I sow .. u I; .~ o.~ s.o.' j t. z. 5. "'2. 32. 33. 58. 59. s.. 81. s --~ -~-;--;K -;~-~..' I

15. 18. Z1. J1. 7!. M~_S" --~ ~ .-c. o.~ s.o.'
Z'. J$-J7, eo.Q. 91. ~,.;~ ---~- -~ :=J c..~"e- '

~'I I
17. TQD" -- c-. ~-c. O.~, .-.s.o J
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TABU II~ecUIRED CONTAIN~S. PRes~vAT1CN TeOotNlcues. AND HOLDING TIMeS-Continued

T.. I~ T.-s:
1-70. PesIICIa..11 .-

T"IE~.aoIo9IC* T.ac
1-5. ~ Q8I8 ~ ~

TaDe" ~8S
, P:x~,,~ -.. (~ ~ Glasa (G).
: S8mOI8 ~~ ~ 08 O-'~ 11IIf9I8Ga18ly ~ ~ ~ F~ ~ a'l8"IICaI YInOIeS tacn

~ ~ 08 ~~ al rn. lime 01 c:C118C:at. W"- use 01 an aulomal80 ~ /!1M. II ,~sSIOIe to PIneNe
ucn- ~ t"-' ~ ~0Ift "'8Y 08 ~~ ~ 1nM1~ aI 4.C ~ ~~ IIKJ salftOie SOIanlnq 'I
~

'W"-' ." ~ IS 10 be ~ ~ ~~--; ; c.- ~ -- ~ N UlWI.- S&ar. ~ ,I ~ comOIy ~ tne
aeoar ~ T~ H~ ~ R~ (48 CFR Pan , 72). The ~ Off~ ~ mal.".. ,~
~~ IS r~ ,~ 8ft!UlWtq ~ a)I7IOII8nC& F« tile ~~ reca.-.s 01 TaDIe II. tne QIIIC8 01
H~ ~.. ~.18f\8IS TramoaQ~ &.eau. ~ 01 T~~ naa 08t8mlWt8O mal tile MazN~
~ R~ ~ ~ aQOty 10 me r~ /TI8.-.aIs: ';-.,.;.-~""-"; ~ (1oiO\ -. ~1atS aI ~8flnllOnl '"
0.04"- ~ ~ ~ '- (pH ~ 198 ~ ~r. No. aCX2 (HNO.I -. ~ aI ,:r ;--.WalatS Of O.I!"!'. DY ~
~ I.. (pH ~ 1.62 ~ " r. ~ ~ (~I -. ~. ~ aI ~-.;;8'iu~ Of O.J5-. ~ ~I ~ less IQP1
~ 1.' 5 ~ <7e...t. IIKJ ~ """-0.- !NaOHI -. _I. ~ aI CDnCenvaDOlS ~ 0.080' ~ ,.-qnl 01 'ess (gri
~I 1~0~lessl.. SamOI88 ~ 08 ~ as ~ as ~ an. ~ The ~ Iisa8d - N m-- !WneI tNI ~
I1I8Y 08 ~ Q81a8 aI\8I¥SIS IIKJ 1- 08 ~80 y~ ~ Ift8Y 08 ~ t~ ~ ~ ~ II IN ~n... ~
.-; ~--~ I~. IIa aaI8 ~ '" 10 ~ tnaI N ~ Ivo- Of SaIfIO88 ~ s-. are I&aaI8 ,~ Ine ~ !11M.
IIKJ nu ~ a ~ ~ Ine R~ AaIWuIr8Ia' ~ t I ~JCel. Some IamOI88 rn-. ~ 08 SlaGle t~ t1l8
- lime ~ ~ -. rn. ~. A ~... ~ ~1aW'9 I~a~. .1 aOil9al80 10 nold IN SaInO18 t~ a ~8f

- " ..-~ -U 10 !lOW tnaI :r.. IS n«a-v 10 ~ ~ I~ty. S- t 1:1a..J(el ,~ 0 . ShQ8d ~ 08 u88Q"It! tne ;;:- -= ~ r~ ~

"~ ~ !-. IS 24 ~ .,., SIM~ 'I ~ ~ M SMOft '"8Y 08 t ~ I~ acatale ~
OetQ'e gt1 ~ 1ft ~ 10 08t- " SUII-. IS ~ II -~ IS ~~ It can 08 r-ea DY 'ne aDCbOn 01
~ ~ale ~. ~ a ~uwe ~ t- " oo~ The samOIe II tlil.80 IIKJ tn8n NeQH " aGaeo to ~ I 2.

: ~ ~ 08 Idl" 1nw"8Oa1-, ~... ~ acxw1q ~.uwe fQ' ~ " "G..cs.IC. ~ 10 sanu. to tie ~ D¥ GC. LoCo ~ GC/MS I~ ~ ~

"S.-ncM r~ ~ II" ~ "... 08 ~ -arWI -- Q3V8 Of ~
"The gt1 ~ IS IU r-o.8Q " ~ - IU De ~ ~ Ia' ~ r«8--~ ~ pM ~ ~

DealW¥~""'Ja.v.Ofsamow.J.
"W"- IN ~ an8f¥18S 01 ~ , ,.. a ~ ;;; ;-oca caletpy. In. SO8CIi8d ;uwe IIKJ m.-Jm

~ t..- ~ 08 ~ ,~ QOIWI-.fI w~ ~ ~ ~. W"- N af'*Y'" 01 ~ 1M .-. twO 01
~ w---;--=* ~ In. ~ Ift8Y De ~~ D¥ coc..., 10 4"c. ~ r~ ~ ~ 0.00."'. -~"'.- IDW'9 '" In. c.-. ¥G ~ In. II" 10 6-~ ~ ~ -. II-. ~ Ift8Y De ~ t~ -.. Qayl
Q8oe ~ ¥G I~ 'a'Y aays~ Esc.c.~-.. to ~ ~ ~.~ ¥G nOII8ng lime ~e ate
.-- -. ,~ 5 (18 Ine r~ Iw 11-.1... r~ of r88d* =--'1. ¥G I~ 12. I:J Ire IN ~I 01
~~...

"11 1.2~ ~.y...~-.. .. Iok8¥ 10 De ~ ... N pH ~ N ~ 10 4.0=0.2 10 ~ ~19'--; 1 10
;MOo -;-..;;.. - ...

.. EancD "., ~ ~ IG Ia 7 aays Q8Ia8 ~ " ~ IS ~~ ~ .. ~ (~-"-I a~
"F« N ~ ~ CSGo 1y\o 088nW-. ~ 0.0Q8~ Na.s.o. ¥G ... gf1 10 7-10 -cn ~ ~ 24 ~S 01

~-:=-;;. .
'.The pH ~ '"8Y 08 0)4,.-;", ~ ~. In. ~ arid "'8Y De ~ of 1M ~ are ..17K:~

-arWI 7 2 ~ Of ~ F« rn. ~ ~ ~ ~ 0. 008 ~ N-..s.o..

(38 PR 28'758. Oct. 18. 1m. as amended u 41 PR 52'781. Dee. 1. 19'78: 48 PR 4.12S1. -t.12S8.
4.1259. Oct. 28. 19~ 50 PR 891. 692. 89~. Jan. 4. 19~; 51 FR ~693. June 30. 1986]

EDr%O&IAL N~ Intormat1on collection requirements contained in t 136.:J(e) have not
been a.gproved by the Ot!lce ot M."~lement and Budcet and. are not e!!eetive. pend1nC
OMB a.gprova.1.

§ 136..&' Appuc:sr.ion (or a!tern&ce tesC pro-
eedUfts.

(a) Any per3on may a1)plY ~ the Re..
lional Anmini~tr3.tOr in the Region
where the discharge occurs tor approv-
al at an alternative test procedure.

(b) When the ~~~JOge for which an
alternative test procedure is ~ro1)osed
occurs within a State havinl' a 'permit
progr3.m a1)proved pursuant to section
402 at the Act. the al)plicant shall
submit his appliot1on to the Regjonal
Administr:ltor through the Dire'Ctor of
the State agency having res1)onsibility

tor ~ce of NPDES permits within
such State.

(c) Unles3 and. \mt1l printed appUca-
t1on forms are made available. an ape
pliC3.t1on tor an alternate test proce-
dure may be made by letter in tnpli-
ate. Any application tor an alternate
test procedure \mder this pa.ragn.ph
(c) shan.

( 1) Provide the name and address of
the responsible person or t1nn making
the discharge (i! not the appli~t)
and the applicable ID number of the
e."<.isting or pending permit. issuing
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~ ~

STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES NO N/A

PACKAGE COMPLETENESS AND DELlVERABLES
CASE NUMBER: LAB:

SITE:

Data Completeness and Deliverable.

Have any missing deliverables been received
and added to the data package? LJ.

ACTION: Call lab for explanation/resubmittal of any
missing.deliverables. If lab cannot provide
them, note the effect on review of the
package under the "Contract
Problems/Non-Compliance" section of reviewer
narrative.

Was SMO CCS checklist included with package? 1-1

Cover Letter SDG Narrative2.0

Is the Narrative or Cover Letter Present? .Ll

Are Case Number and/or SAS number contained
in the Narrative or Cover letter? L..l

Data Validation Chec~list3.0

The following checklist is divided into three parts.
Part A is filled out if the data package contains any
VOA analyses, Part B for any BNA analyses and Part C
for Pesticide/PCBs.

Does this package contain:

VOA Data?

BNA Data?

Pesticide/PCB data?

Action: Complete corresponding parts of checklist.

1
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STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES NO N/A

PART A: VOA ANALYSES

1.0 Traffic ReDorts and Laboratorv Narrative

1.1 Are the Traffic Report Forms present for
all samples?

Ll

ACTION: If no, contact lab for replacement
of missing or illegible copies.

1.2 Do the Traffic Repo~s or Lab Narrative
indicate any problems with sample receipt,
condition of samples, analytical problems
or special circumstances affecting the
quality of the data? .LJ.
ACTION: If any sample analyzed as a soil,

other than TCLP, contains 50\-90\
water, all data should be flagged as
estimated (J). If a soil sample
other than TCLP contains more than
90\ water, all data should be
qualified as unusable (R).

ACTION: If samples were not iced upon
receipt at the laboratory, flag all
positive results "J" and all Non-
Detects "UJ".

ACTION: If both VOA vials. for a sample have
air bubbles or the VOA vial analyzed
had air bubbles, flag all positive
results "J" and all non-detects "R".

2
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STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

. eHoldina Times2.0

2.1 Have any VOA technical holding times,
determined from date of collection to date of
analysis, been exceeded? LJ.
If unpreserved, aqueous samples maintained at 4.C which are to
be analyzed for aromatic hydrocarbons must be analyzed within
7 days of collection. If preserved with HCl (pH<2) and stored
at 4.C, then aqueous samples must be analyzed within 14
days of collection. If uncertain about preservation, contact
sampler to determine whether or not samples were preserved.

The holding time for soils is 10 days.

Table of Holdina Time Violations

Sample
Matrix

Sample
10

(See Traffic Report)
Date Date Lab Date

Sampled Received AnalyzedPreserved?

ACTION: If technical holding times are exceeded, flag all.
positive results as estimated ("J") and sample
quantitation limits as estimated ("UJ"), and document in
the narrative that holdinq times were exceeded. If
analyses were done more than 14 days beyond holdinq
time, either on the first analysis or upon re-analysis,
the reviewer must use professional judqement to
determine the reliability of the data and the effects of
additional storaqe on the sample results. At a minimum,
all results .,'1st be qualified "J", but the reviewer may
determine tha~ non-detect data are unusable (R). If
holdinq times are exceeded by more than 28 days, all'
detect data are unusable (R).

3
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STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

3.0 S~stem Monitoring ComDound (SMC\ Recoverv (Form II}

4

,

Are the VOA SMC Recovery summaries (Form II) present
for each of the f~11owin9 matrices:

3.1

LlLow Watera.

Low Soil 1-1b.

Med Soilc.

3.2 Are all the VOA samples listed on the appropriate
System Monitoring compound Recovery Summary for each
of the following matrices:

Low Watera.
b. Low Soil

Med Soilc.

ACTION: Call lab for explanation/
resubmittals. If missing
deliverables are unavailable,
document effect in data assessments

3.3 Were outliers marked correctly with "an
asterisk? L1

ACTION: Circle all outliers in red.

Was one or more VOA system monitoring
compound recovery outsida of contract
specifications for any sample or method
blank?

3.4

Ll
If yes, were samples re-analyzed? ~

Were method blanks re-analyzed? ~

- 4
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STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES NO H/A

ACTION: If recoveries are> 10' but 1 or
more compounds fail to .eet SOW
specifications:

1. All positive results are qualified
as estimated (J).

2. Flag all non-detects as estimated
detection limits ("UJ") where
recovery is less than the lower
acceptance limit.

3. If SMC recoveries are above allowable
levels, do not qualify non-detects.

If any system monitoring compound
recovery is <1°' :

1. Flag all positive results as
estimated ("J").

2. Flag all non-detects as unusable
("RII) .

Professional judgement should be used to quality
data that only have method blank SMC recoveries out
of specification in both original and re-analyses.
Check the interp~l standard areas.

Are there any transcription/calculation
errors between raw data and Form II? L1
ACTION: If large errors exist, call Jab for

explanation/resubmittal, make any
necessary corrections and note
errors in the data assessment.

4.0 Matrix SDikes (Forlll III'

Is the Matrix Spike/Matrix Spike Duplicate
Recovery Form (Form III) present? LJ.

5



STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES NO N/A

Were matrix spikes analyzed at the required
frequency for each of the followinq matrices:

LlLow Water8.

Low Soil Llb.
Med Soil L.lc.
If any matrix spike data are missing, take
the action specified in 3.2 above.

ACTION:

How many VOA spike recoveries are outside QC
limits?

SoilsHater

out of 10out of 10

How many RPD's for matrix spike and matrix spike
duplicate recoveries are outside QC limits?

~oilsHater

out of 5out of 5

ACTION: No action is taken based on MS/MSD
data alone. However, using informed
professional judgement, the MS/MSD
results may be used in conjunction
with other QC criteria to determine
the need for qualification of the
data.

5.0 Blanks (Form IVl

Is the Method Blank Summary (Form IV)
present? ~

5.2 Frequency of Analysis: for the analysis
of VOA TCL compounds, has a reagent/method
blank been analyzed for each SDG or every
20 samples of similar matrix (low water,
low soil, medium soil), whichever is more
frequent? L.l

6
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STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES
--
NO NIA

Has a VOA method/ instrument blank been
analyzed at least once every twelve hours for
each concentration level and GC/KS system
used? L..l.

ACTION: If any method blank data are missing, call
lab for explanation/ resubmittal. If
method blank data are not available,
reject (R) all associated positive data.
However, using professional judgement, the
data reviewer may substitute field blank
or trip blank data for missing method
blank data.

Chromatography: review the blank raw data -
chromatograms (RICa), quant reports or data system
printouts and spectra.

Is the chromatographic performance (baseline
stability) for each instrument acceptable
for VOAs? L.l

ACTION: Use professional judgement to
determine the effect on the data

contamination6.0

"Water blanks", "drill blanks., and distilled water
blanks" are validated like any other sample, and are
n21 used to qualify data. Do not confuse them with
the other QC blanks discussed below.

NOTE:

6.1 Do any method/instrument/reagent blanks have
positive results (TCL and/or TIC) for VOAs?
When applied as described below, the
contaminant concentration in these blanks are
multiplied by the sample dilution factor and
corrected for' moisture when necessary. Ll
Do any field/trip/rinse blanks have positive
VOA results (TCL and/or TIC)?

6.2
Ll

Prepare a list of the samples associated with
each of the contaminated blanks. (Attach a
separate sheet.)

ACTION:

7 -



STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES NO MIA

NOTE: All field blan~ results associated to a particular
group of samples (may exceed one per case) must be
used to qualify data. Trip blanks are used to
qualify only those samples with which they were
shipped a~d are not required for non-aqueous
matrices. Blanks may not be qualified because of
contamination in another blank. Field Blanks' Trip
Blanks must be qualified for system monitoring
compound, instrument performance criteria, spectral
or calibration Qc problems.

Follow the directions in the table below to qualify
TCL results due to contamination. Use the largest
value from all the associated blanks. If any blanks
are grossly contaminated, all associated data should
be qualified as unusable (R).

ACTION:

--- -
Sample conc > CRQL
, >lOx blank value

- --
Sample conc > CRQL
but < lOx blank

value

Sample conc < CRQL
, <lOx blank value

No qualification
is needed

Report CRQL ,
quality"U"

- -~ - -
Methylene
Chloride Flag sample result
Acetone with a "U:
Toluene
2-Butanone

Sample conc >: CRQL
value' > 5x blank
value

Sample conc < CRQL"
is < sx blank value

Sample conc > CRQL
but < 5x blank

~- -

No qualification
is needed

-
Other

.Contam-
inants

-~ --
Flag sample result
with a ,'U"

Report CRQL ,

qualify"U"

Analytes qualified "U" for blank contamination are
still considered as "hits" when qualifying for
calibration criteria.

NOTE:

8



STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES
-
NO N/A

ACTION: For TIC compounds, if the concentration in the
sample is less than five times the concentration in
the most contaminated associated blank, flaq the
sample data "R" (unusable).

Are there field/rinse/equipment blanks
associated with every sample? L.l

For low level samples, note in data assessment that
there is no associated field/rinse/equipment blank.
Exception: samples taken from a drinking water tap
do not have associated field blanks.

ACTION:

GC/MS Instrument Perfonnance Check (Form V) t7.0

7.1 Are the GC/MS Instrument Performance Check
Forms (Form V) present for Bromofluorobenzene
(BFB)? L.l

7.2

Ll

Are the enhanced bar graph spectrum and
mass/charge (m/z) listing for the BFB
provided for each twelve hour shift?

,J

Has an instrument performance compound been
analyzed for every twelve hours of sample
analysis per instrument? Ll

9



STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES NO
-

N/A

ACTION: List date, time, instrument 10, and
. sample analysis for which no

associated GC/MS tuning data are
. .

ava1.lable:

DATE TIME INSTRUMENT SAMPLE NUMBERS

If lab cannot provide missing data, reject ("R") all
data generated outside an acceptable twelve hour
calibration interval.

ACTION:

Have the ion abundances been normalized to
m/z 951 L.l

ACTION: If mass assignment is in error,
qualify all associated data as
unusable (R).

7.5 Have the ion abundance criteria been met for
each instrument used? 1-1

ACTION: List all data which do not meet ion
abundance criteria (attach a

.separate sheet).

ACTION: If ion abundance criteria are not
met, the Region II TPO must
be notified.

Are there any transcription/calculation errors
between mass lists and Form Vs? (Check at least
two values but if errors are found, check
more.) - LJ.

10
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STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

Have the appropriate number of significant
fiqures (two) been reported? Ll
ACTION: If large errors exist, call lab for

explanation/resubmittal, make
necessary corrections and document
effect in data assessments.

Are the spectra of the mass calibration
compound acceptable? LJ.

ACTION: Use professional judgement to
determine whether associated data
should be accepted, qualified, or
rejected.

Target ComDound List (TCL) Analvtes8.0

Are the Organic Analysis Data Sheets (Form I VOA)
present with required header information on each
page, for each of the following:

8.1

Samples and/or fractions as appropriate 1-1A.
Matrix spikes and matrix spike
duplicates

b.
L.l

LlBlanksc.
Are the VOA Reconstructed Ion Chromatograms, the
mass spectra for the identified compounds, and the
data system printouts (Quant Reports) included in
the sample packaqe for each of the followinq?

Samples and/or fractions as appropriate L-1a.
b. Matrix spikes and matrix spike

duplicates (Mass spectra not required) Ll
1-1Blanksc.

take actionACTION: If any data are missing,
specified in 3.2 above.
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STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES NO N/A

Are the response factors shown in the Quant
Report? L.1

Is chromatographic performance acceptable with
respect to:

Baseline stability? L.l

Resolution? L.J.

Peak shape? 1-1

Full-scale graph (attenuation)? LJ.

other: Ll

ACTION: Use professional judgement to
determine the acceptability of the
data.

Are the lab-generated standard mass spectra
of the identified VOA compounds present for
each sample? L.J.

ACTION: If any mass spectra are missing,
take action specified in 3.2 above.
If lab does not generate their own
standard spectra, make note in
"Contract Problems/Non-compliance".

Is the RRT of each reported compound vithin
0.06 RRT units of the standard RRT in the
continuing calibration? 1-1
Are all ions present in the standard mass ~

spectrum at a relative intensity greater
than 10' also present in the sample mass
spectrum? ~

- 12 -



STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

YES NO N/A

Do sample and standard relative ion
intensities agree within 20\1

8.8
L.l

ACTION: Use profes~ional judgement to
determine acceptability of data. If
it is determined that incorrect
identifications were made, all such
data should be rejected (R), flagged
"N" (presumptive evidence of the
presence of the compound) or changed
to not detected (U) at the
calculated detection limit. In
order to be positively identified,
the data must comply with the
criteria listed in 8.6, 8.7, and 8..8.

ACTION: When sample carry-over is a
possibility, professional judgement
should be used to determine if
instrument cross-contamination has
affected any positive compound
identification.

Tentativel~ Identified ComRounds (TIC)9.0

Are all Tentatively Identified Compound Forms
(Form I Part B) present: and do listed TICs
include scan number or retention time,
estimated concentration and "IN" qualifier? L.l

Are the mass spectra for the tentatively identified
compounds and associated "best match" spectra
included in the sample package for each of the
following:

Samples and/or fractions as appropriate 1-1a.
L..lb. Blanks

ACTION: If any TIC data are missing, take
action specified in 3.2 above.

ACTION: Add ''IN" qualifier if missing-

13
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Date: January 1992
Revision: 8

YES NO
~

N/A

Are any TCL compounds (from any fraction)
listed as TIC compounds (example: 1,2-
dimethylbenzene is X)"lene- a VOA TCL
analyte - and should not be reported as a TIC)? '_Ll

ACTION: Flag with "R" any TCL compound
listed as a TIC.

Are all ions present in the reference mass
spectrum with a relative intensity greater
than 1°' also present in the sample mass
spectrum? Ll
Do TIC and "best match" standard relative
ion intensities agree within 20'1

9.5
Ll

ACTION: Use professional judgement to
determine acceptability of TIC
identifications. If it is
determined that an incorrect
identification was made, change
identification to "unknown" or to
some less specific identification
(example: "C3 substituted benzene")
as appropriate.

Also, when a compound is not found
in any blank, but is detected in a'
sample and is a suspected artifact
of a common laboratory contaminant,
the result should be qualified aa
unusable (R). (i.e. Common Lab
Contaminants: CO (HIE 44),
Siloxanes (HIE 7~) Hexane, Aldol
Condensation Products,' Solvent
Preservatives, and related by
products - see Functional Guidelines
for more quidance).

14



STANDARD OPERATING PROCEDURE
Date: January
Revision: 8

YES NO N/A

ComDound Ouantitation and ReR°rted Detection 0
t.imits

10.0

10.1 Are there any transcription/calculation
errors in Form I results? Check at least two
positive values. Verify that the correct
internal standard, quantitation ion, and RRF
were used to calculate Form I result. Were
any errors found?

10.2 Are the CRQLs adjusted to reflect sample
dilutions and, for soils, sample moisture? L.l

If errors are large, call lab for
explan~tion/resubmittal, make any
necessary corrections and note errors
under "Conclusions".

ACTION:

ACTION: When a sample is analyzed at more than one
dilution, the lowest CRQLs are used
(unless a QC exceedance dictates the use
of the higher CRQL data from the diluted
sample analysis). Replace concentrations
that exceed the calibration range in the.
original analysis by crossing ~ut the "E"
and its associated value on the original
Form I and substituting the data from the
analysis of the diluted sample. Specify
which Form I is to be used, then draw a
red "X" across the entire page of all Form
I's that should not be used, including any
in the summary package.

11.0 standards_Data (GC/MS}

11.1 Are the Reconstructed Ion Chromatograms,
and data system printouts (Quant. Reports)
present for initial and continuing
calibration? .L.l

ACTION: If any calibration standard data are
missing, take action specified in
3.2 above.
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STANDARD OPERATING PROCEDURE
Date: January
Revision: 8

YES NO N/A

12.0 GC/MS Initial Calibration (Form VI\

12.1 Are the Initial Calibration Forms (Form VI)
present and complete for the volatile
fraction at concentrations of 10, 20,
50, 100, 200 uq/l? Are there separate
calibrations for low water/med soils
and low solI samples? ~

If any calibratlon standard forms are missing,
action specified in 3.2 above.

ACTION: take

12.2 Were all low level soil standards, blanks
and samples analyzed by heated purge? 1 1

If low level soil samples were not heated during
purge, qualify positive hits "J" and non-detects "RII

ACTION:

12.3 Are response factors stable for VOA's
over the concentration range of the
calibration (\Relative Standard Deviation
(\RSD) <30.0\ )1 Ll
ACTION: Circle all outliers in red.

NOTE: Although 11 VOA compounds have a minimum
RRF and no maximum \RSD, the technical
criteria are the same for all analytes.

ACTION: If 'RSD > 30.0', qualify associated positive
results for that analyte "J" and non-detects
using professional judgement. When RSD > 90',
flag all non-detects for that analyte R (unusable)

NOTE: Analytes previously qualified "U" for blank
contamination are still considered as "hits"
when qualifying for initial calibration
criteria.

Are the RRFs above 0.05112.4

Action:
Action:

circle all outliers in red.
If any RRF are < 0.05, qualify associated
non-detects (R) and flag ~ssociated positive
data as estimated (J).
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Date: January 1992
Revision: 8

YES NO N/A

Are there any transcription/calculation errors
in the reporting of average response factors
(RRF) or'RSD? (Check at least 2 values, but
if errors are found, check more.

12.5

Ll
GC/MS Continuina Calibration (Form VII}13.0

13.1 Are the continuing Calibration Forms
(Form VII) present and complete for the
volatile fraction? Ll

13.2 Has a continuing calibration standard
been analyzed for every twelve hours of
sample analysis per instrument? 1--1

ACTION: List below all sample analyses that
were not within twelve hours of the
previous continuing calibration
analysis.

ACTION: If any forms are missing or no continuing
calibration standard has been analyzed within twelve
hours of every sample analysis, call lab for
explanation/resubmittal. If continuing calibration
data are not available, flag all associated sample
data as unusable ("R").

13.3 Do any volatile compounds have a , Difference
(% D) between the initial and continuing
RRF which exceeds the ~ 25% criteria? . ~

ACTION: Circle all outliers in red.

ACTION: Qualify both positive results and
non-detects for the outlier compound(s)
as estimated. When' D is abcve 9°', reject
all non-detects for that analyte (R) unusable
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Date: January 1992
Revision: 8

YES NO N/A

13.4 Do any volatile compounds have a RRF <0.051 Ll
ACTION: circle all outliers in red.

ACTION: If the RRF <0.05, qualify associated
non-detects as unusable (R) and RJR
associated positive values.

13.5 Are there any transcription/calculation
errors in the reporting of average response
factors (RRF) or 'difference ('D) between
initial and continuing RRFs? (Check at least
two values but if errors are found,
check more.) Ll
ACTION: Circle errors in red.

ACTION: If errors are large, call lab for
explanation/resubmittal, make any
necessary corrections and note
errors under "Conclusions".

14.0 Internal Standard (Form VIII\

14.1 Are the internal standard areas (Form VIII)
of every sample and blank within the upper
and lower limits (-50\ to + 100\) for each
continuing calibration? L.l

ACTION: List all the outliers below.

Internal Std Lower Limit Upper LimitSample' Area

~

(Attach additional sheets if necessary.)
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N/A
~

YES NO

ACTION: 1. If the internal standard area count
is outside the upper or lower limit,
flag with "J" all positive results
quantitated with this internal standard.

2. Non-detects associated with IS area counts
> 100\ should not be qualified.

3. If IS area is below the lower limit
« 50\), qualify all associated non-
detects (U values) "J". If extremely
low area counts are reported, « 25\)
or if performance exhibits a major
abrupt drop off, flaq all associated
non-detects as unusable ("R").

14.2 Are the retention times of the internal
standards within 30 seconds of the
associated calibration standard?

ACTION: Professional judgement should be
used to qualify data if the
retention times differ by more than
30 seconds.

15.0 Field DuDlicates

15.1 Were any field duplicates submitted for
VOA analysis?

ACTION: Compare the reported results for
field duplicates and calculate
the relative percent difference.

ACTION: Any gross variation between
duplicate results must be addressed
in the reviewer narrative.. However,
if large differences exist,
identification of field duplicates
should be confirmed by contacting
the sampler.
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Date: January 1992
Revision: 8

PART B: BNA ANALYSES

Traffic Renorts and L8.boratoa Narrative1.0

1.1 Are the Traffic Report Forms present for all
samples? .L.l

ACTION: If no, contact lab for replacement of
missing or illegible copies.

Do the Traffic Reports or Lab Narrative
indicate any problems with sample receipt,
condition of samples, analytical problems or
special notations affecting the quality of
the data?

1.2

-.Ll

ACTION: If any sample analyzed as a soil, other
than TCLP, contains 50\-90\ water,
all data should be flagged as estimated
("J"). If a soil sample; other than TCLP,
contains more than 90\ water, all data
should be qualified as unusable (R).

ACTION: If samples were not iced upon receipt at
the laboratory, flag all positive results
"J" and all non-detects "UJ".

2.0 Holding Times

2.1 Have any BNA technical holding times, \

determined from date of collection to date of
extraction, been exceeded? ~~

continuous extraction of water samples for
BNA analysis must be started within seven
days of the date of collection. Soil/
sediment samples must be extracted within
7 days of collection. Extracts must be
analyzed within 40 days of the date of
extraction.
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Revision: 8

-
YES

-

NO
-
N/A

Table of Holding Time Violations

Sample
Matrixsample

Date
Sampled

(See Traffic Report)
Date Lab Date
Received Extracted

Date
Analyzed

ACTION: If technical holding times are exceeded,
flag all positive results as estimated
("J") and sample quantitation limits
as estimated ("U.]"'), and document in
the narrative that holding times were
exceeded.

If analyses were done more than 14 days beyondholding time, either on the first analysis or I

upon reanalysis, the reviewer must use
professional judgement to determine the
reliability of the data and the effects of
additional storage on the sample results.
At a minimum, all results should be qualified
"J", but the reviewer may determine that non-detect
data are unusable ("R"). If holding times are exceeded by
more than 28 days, all non detect data are unusable (R).

3.0 Surroaate Recoverv (FonD II'

Are the BNA Surrogate Recovery Summaries
(Form II) present for each of the following
matrices:

3.1

Low Watera.
Low Soilb.

Hed Soil L.lc.
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-
YES NO N/A

3.2 Are all the BNA samples listed on the
appropriate Surrogate RecoverY Summaries
for each of the following matrices:

Low Watera.
Low Soilb. LJ.-
Low Soilc.

ACTION: Call lap for explanation/resubmittals.
If missing deliverables are unavailable,
document. effect in data assessments.

Were outliers marked correctly with an
asterisk?

3.3
L..l

ACTION: Circle all outliers in red

3.4 Were two or more base-neutral QB acid surrogate
recoveries out of specification for any sample
or method blank? L.J.

If yes, were samples reanalyzed? Ll-
Were method blanks reanalyzed? L.l

ACTION: If all BNA surrD9ate recoveries are
> 10' but two within the base-neutral
or acid fraction do not meet SOW
specifications, for the affected
fraction onl~ (i.e. base-neutral or
acid comp;ounds):

1.
2.

3.

Flag all positive results as estimated
("J") .

Flag all non-detects as estimated
detection limits ("UJ") when recoveries
are less than the lower acceptance limit.
If recoveries are greater than the upper
acceptance limit, do not qualify non-detects.
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YES NO N/A

If any base-neutral ~ acid surrogate has a
recovery of <10':

1. Positive results for the fraction with
<10\ surr09ate recovery are qualified
with "J".

2. Non-detects for that fract~.on should be
qualified as unusable (R) .

Professional judgement should be used to qualify
data that have method blank surrogate recoveries
out of specification in both original and
reanalyses. Check the internal standard areas.

Are there any transcription/calculation errors
between raw data and Form II? _Ll

ACTION: If large errors exist, call lab for
explanationjresubmittal, make any
necessary corrections and document effect
in data assessments.

4.0 Matrix SDikes (Form III)

Is the Matrix Spike/Matrix Spike Duplicate
Recovery Form (Form III) present? L.l

Were matrix spikes analyzed at the required
frequency for each of the following matrices:

Low Water 1-18.

Low Soilb. Ll

Med soil 1-1c.

ACTION: If any matrix spike data are missinq,
take the action specified in 3.2 above.
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STANDARD OPERATING PROCEDURE
Date: January 1992

. Revision: 8

How many BNA spike recoveries are outside
QC limits?

SoilsWater

out of 22out of 22

How many RPD'. for matrix spike and matrix
spike duplicate recoveries are outside QC
limits?

SoilsHater
out of "11out of 11

ACTION: No action is taken on MS/MSD data
alone. However, using informed
professional judgement, the data
reviewer may use the matrix spike and
matrix spike duplicate results in
conjunction with other QC criteria and
determine the need for some
qualification of the data.

Blanks (For1l\ IV)5.0

Is the Method Blank Summary (Form IV) present? L...l

Frequency of Analysis:5.2

Has a reagent/method blank analysis been
reported per 20 samples of similar matrix,
or concentration level, and for each extraction
batch? L..J.

5.3 LJ.
Has a BNA method blank been analyzed for
each GC/MS system used?
(See SOW p. D - 59/SV, Section 8.7)

ACTION: If any method blank data are missing,
call lab for explanation/resubmittal.
If not available, use professional
judgement to determine if the associated
sample data should be qualified.
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NO N/AYES

Chromatography: review the blank raw data -
chromatograms (RICs), quant reports or data
system printouts and spectra.

5.4

Is the chromatoqraphic performance (baseline
stability) for each instrument acceptable for
BNAs? Ll

ACTION: Use professional judgement to determine
the effect on the data.

contamination6.0

Note: "Water blanks", "drill blanks" and
"distilled water blanks" are validated
like any other sample and are n2t used
to qualify the data. Do not confuse them
with the other QC blanks discussed below.

Do any method/instrument/reagent blanks have
positive results (TCL and/or TIC) for BNAs?
When applied as described below, the
contaminant concentration in these blanks are
multiplied by the sample dilution factor and
corrected for' moisture where necessary. _LJ.

Do any field/rinse/ blanks have positive
BNA results (TCL and/or TIC)? _Ll

ACTION: Prepare a list of the samples associated
with each of the contaminated blanks.
(Attach a separate sheet.)

Note: All field blank results associated to
a particular group of samples (may
exceed one per case) must be used to
qualify data. Blanks may not
be qualified because of contamination
in another blank. Field Blanks must be
qualified for surrogate, spectral, instrument
performance or calibration QC problems.
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YES
-

NO N/A

ACTION: Follow the directions in the table
below to qualify TCL results due to
contamination. Use the largest value
from all the associated blanks. If
gross contamination exists, all data
in the associated samples should be qualified
as unusable (R).

~ - - - --
Sample conc > CRQL
but < lOx blank

-
Sample conc <CRQL'
is< LOx blank value

Sample conc > CRQL
value' >lOx blank

- - --
Common Phthalate Esters

No qualification
is needed

Flag sample result
with a "U":

Report CRQL ,

qualify"U"

~ - -
Sample conc > CRQL
value' >5 blank value

Sample conc > CRQL
but < 5x blank

sample conc < CRQL'
is < 5x blank value

- -
Other.Contaminants

No qualification
is needed

Flag sample result
wi th a "U";

Report CRQL ,
qualify"U"

-Analytes qualified "U-" for blank contamination
are still considered as "hits" when qualifying
for calibration criteria.

-
NOTE:

ACTION: For TIC compounds, if the
concentratiop in the sample is less
than five times the concentration in
the most contaminated associated blank,
flag the sample data "R" (unusable).

Are there field/rinse/equipment blanks
associated with every sample?

6.3
1-1

ACTION: For low level samples, note in data
assessment that there is no associated
field/rinse/equipment blank. Exception:
samples taken from a drinking water tap
do not have associated field blanks.
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-

YES NO
-

N/A

7.0 GC/MS Instrument Performance Check

7.1 Are 'the GC/MS Instrument Performance Check Forms
(Form V) present for Decafluorotriphenylphosphine
(DFTPP)? L.l

Are the enhanced bar graph spectrum and mass/
charge (m/z) listing for the DFTPP provided for
each twelve hour shift? LJ..

Has an instrument performance check solution
been analyzed for every twelve hours of sample
analysis per instrument? Ll

ACTION: List date, time, instrument ID, and
sample analyses for which no
associated GC/KS tuning data are
available.

SAMPLE NUMBERSDATE TIME INSTRUMENT

ACTION: If lab cannot provide missing data,
reject ("R") all data generated outside
an acceptable twelve hour calibration
interval.

ACTION: If mass assignment is in error, flag all
associated sample data as unusable (R).

Have the ion abundances been normalized to m/z
198?

7.4
1-1
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-
YES NO N/A

Have the ion abundance criteria been met for
each instrument used? . L.l

ACTION: List all data which do not meet ion
abundance 'criteria (attach a separate
sheet). '

.
~

ACTION: If ion abundance criteria are not
met, the Reg ion II .TPO must
be notified.

Are there any transcription/calculation errors
between mass lists and Form Vs? (Check at least
two values but if errors are found, check more.)
Have the appropriate number of significant
figures (two) been reported?

_LJ.

L.l

ACTION: If large errors exist, call lab for
explanationjresubmittal, make
necessary corrections and document effect
in data assessments.

Are the spectra of the mass calibration compound
acceptable? Ll

7.8

ACTION: Use professional judgement to determine
whether associated data should be
accepted, qualified, or rejected.

8.0 Taraet Comoound List CTCL) Analvtes

8.1 Are the Organic Analysis Data Sheets (Form I BNA)
present with required header information on each
page, for each of the following:

Samples and/or fractions as appropriate ~a.
b. LJ.Matrix spikes and matrix spike duplicates

Blanks L.J.c.
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-

NO N/AYES

Has GPC cleanup been performed on all soil/
sediment sample extracts?

8.2

ACTION: If data suggests that GPC was not
performed, use professional judgement.
Make note in "Contract
Problems/Non-Compliance".

8.3 Are the BNA Reconstructed Ion Chromat09rams~
the mass spectra for the identified compounds,
and the data system printouts (Quant Reports)
included in the sample package for each of the
following?

samples and/or fractions as appropriatea.
b. Matrix spikes and matrix spike duplicates

(Mass spectra not required) L.l

LlBlanksc.
ACTION: If any data are missing,

specified in 3.2 above.
take action

8.4 Are the response factors shown in the Quant
Report? Ll

8.5 Is chromatographic performance acceptable with
respect to:

Baseline stability? Ll
Resolution? L1

Peak shape? ~
Full-scale graph (attenuation)? Ll
other: L.l

ACTION: Use professional judgement to determine
the acceptability of the data. .
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YES NO N/A

Are the lab-generated standard mass spectra of
identified BNA compounds present for each
sample? Ll
ACTION: If any mass spectra are missing, take

action specified in 3.2 above. If lab
does not generate their own standard
spectra, make note in "Contract Problems/
Non-compliance". If spectra are missing,
reject all positive data.

8.7 Is the RRT of each reported compound within 0.06
RRT units of the standard RRT in the continuing
calibration? Ll
Are all ions present in the standard mass
spectrum at a relative intensity greater than
10\ also present in the sample mass spectrum? 1-1

Do sample and standard relative ion intensities
agree within 2O'? 1-1

ACTION: Use professional judgement to determine
acceptability of data. If it is
determined that incorrect identifications
were made, all such data should be
rejected (R), flagged "N" (Presumptive
evidence'of the presence of the compound)
or changed to not detected (U) at
the calculated detection limit. In order
to be positively identified, the data
must comply with the criteria listed in
8.7, 8.8, and 8.9.

ACTION: When sample carry-over is a possibility,
professional judgement should be used to
determine if instrument cross-contamination
has affected any positive compound
identification.

9.0 Tentativel~ Identified ComRounds (TIC)

9.1 Are all Tentatively Identified Compound Forms
(Form I, Part B) present: and do listed TICs
include scan number or retention time, estimated
concentration and "IN" qualifier? 1-1

30 -



T STANDARD OPERATING PROCEDURE
Date: January 1992
Revision: 8

-
YES NO N/A

9.2 Are the mass spectra for the tentatively
identified compounds and associated "best match"
spectra included in the sample package for each
of the following:

a. Samples and/or fractions as appropriate

b. Blanks

ACTION: It any TIC data are missinq, take
action specified in 3.2 above.

ACTION: Add "IN" qualifier if missing-

9.3 Are any TCL compounds (from any fraction) listed
as TIC compounds (example: 1,2-dimethylbenzene is
xylene a VOA TCL - and should not be reported as
a TIC)? -L.J.

ACTION: Flag with "R" any TCL compound
listed as a TIC.

9.4 Are all ions present in the reference mass
spectrum with a relative intensity greater than
1°' also p~esent in the sample mass spectrum?

9.5 Do TIC and "best match" standard relative ion
intensities agree within 20\?

ACTION: Use professional judgement to
determine acceptability of TIC
identifications. If it is determined
that an incorrect identification
was made, change identification to
"unknown" or to some less specific
identification (example: "C3
substituted benzene") as appropriate.
Also, when a compound is not found in
any blank, but i. a suspected artifact
of a common laboratory contaminant, the
result should be qualified as unusable
(R) .
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YES NO
-

N/A

ComDound Ouantitation and ReDorted Detection Limits10.0

10.1 Are there any transcription/calculation error. in
Form I results? Check at least two positive values.
Verify that the correct internal standard,
quantitation ion, and RRF were used to calculate
Form I result. Were any errors found? Ll

10.2 Are the CRQLs adjusted to reflect sample
dilutions and, for soils, sample moisture? L.J.

ACTION: If errors are larqe, call lab for
explanation/resubmittal, make any
necessary corrections and document
effect in data assessments.

ACTION: When a sample is analyzed at more
than one dilution, the lowest CRQLs
are used (unless a QC exceedance
dictates the use of the higher CRQL
data from the diluted sample analysis).
Replace concentrations that exceed the
calibration range in the original
analysis by crossing out the "En and it's
associated value on the original Form I
and substituting the data from the analysis
of the diluted sample. Specify which Form I
is to be used, then draw a red" X" across
the entire page of all Form I's that should
not be used, including any in the summary
package.

11.0 standards Data tGC/MS}

11.1 Are the Reconstructed Ion Chromatograms, and
data system printouts (Quant, Reports) present
tor initial and continuing calibration? Ll

ACTION: If any calibration standard data
are missing, take action specified
in 3.2 above.
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-
YES NO N/A

V GC/MS Initial Calibration (Form VI)12.0

12.1 Are the Initial Calibration Forms (Form VI)
present and complete for the BNA fraction?

ACTION: If any calibration standard forms
are missing, take action specified
in 3.2 above.

.

12.2 Are response factors stable for BNAs over
the concentration range of the calibration?-
C' Relative standard deviation C'RSD) < 30.0')

ACTION: Circle all outliers in red.

Although 20 BNA compounds have a minimum
RRF and no maximum tRSD, the technical
criteria are the same for all analytes.

NOTE:

ACTION: If the \ RSD is > 30.0\, qualify
positive results for that analyte "3"
and non-detects using professional
judgement. When RSD > 90\, flag all non-
detect results for that analyte R (unusable)

Analy.tes previously qualified "U" due to
blank contamination are still considered
as "hits" when qualifying for calibration
criteria.

NOTE:

12.3 Are all BNA compound RRFs > 0.051 L.l

ACTION: Circle all outliers in red.

ACTI~N: If any RRF < 0.05
. 1. "R" all non-detects.

2. "J" all positive results.

12.4 Are there any transcription/calculation errors in
the reporting of average response factors (RRF)
or , RSD? (Check at least two values but if errors
are found, check more. _Ll

ACTION: Circle Errors in red.
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YES NO
-

N/A

ACTION: If errors are large, call lab for
explanation/resubmittal, make any
necessary corrections and note
errors in data 6ssessments.

GC/MS Continuina ~alibration (Form VII)13.0

13.1 Are the Co~tinuinq'Calibration Forms (Form VII)
present and complete for the DNA fraction?

13.2 Has a continuing calibration standard been
analyzed for every twelve hours of sample
analysis per instrument?

ACTION: List below all sample analyses
that were not within twelve hours
of a continuing calibration analysis
for each instrument used.

ACTION: If any forms are missing or no
continuing calibration standard
has been analyzed within twelve
hours of every sample analysis,
call lab for explanation/
resubmittal. If continuing
calibration data are not available,
flag all associated sample data as
unusable ("R").

13.3 Do any semivolatile compounds have a \ Difference
(\ D) between the initial and continuing RRF
which exceeds the + 25.0\ criteria? _Ll

ACTION: Circle all outiiers in red.

ACTION: Qualify both positive results and
non-detects for the outlier
compound(s) as estimated (J). When 'D is
above 9°', reject all non-detects for that
analyte (R) unusable.
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NOYES N/A

13.4 Do any semivolatile compounds have a RRF <0.051

ACTION: Circle all outliers in red.

ACTION: If RRF <0.05, qualify as unusable (R)
associated non-detects and "J" associated
positive values.

13.5 Are there any transcription/calculation errors
in the reporting of average response factors
(RRF) or , difference ('D) between initial and
continuing RRFs? (Check at least two values
but if errors are found, check more).

ACTION: Circle errors in red.

ACTION: If errors are large, call lab for
explanation/resubmittal, make any
necessary corrections and document
effect in data assessments.

14.0 Internal Standards (Fonll VIII) e

14.1 Are the inter~al standard areas (Form VIII) of
every sample and blank within the upper and
lower limits (-50\ to + 100\) for each continuing

calibration? Ll-
ACTION: List all the outliers below.

Sample.' Internal std Lower Limit Upper LimitArea

(Attach additional sheets if necessary.)

ACTION: 1. If the internal standard area count
is outside the upper or 1ower limit,
flag with "J" all positive results
and non-detects (U values) quantitated
with this internal standard.
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YES N/ANO

2. Non-detects associated with IS areas
> 100' should not be qualified.

3. If the IS area is below the lower limit
«50\), qualify all associated non-detects_-
(U-values) RJR. If extremely low area counts
are reported «25') or if performance
exhibits a major abrupt drop off, flag all
as~ociated non-detects aa unusable (R).

14.2 Are the retention times of the internal standards
within 30 seconds of the associated calibration
standard? L

ACTION: Professional judgement should be
used to qualify data if the
retention times differ by more than
30 seconds.

15.0 Field DuDlicates

15.1 Were any field duplicates submitted for BNA
analysis?

ACTION: Compar. the reported results for
field duplicates and calculate
the relative percent difference.

ACTION: Any gross variation between field
duplicate results must be addressed
in the reviewer narrative. However,
if large differences exist,
identification of field duplicates
should be confirmed by contacting the
sampler..
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-

N/A

PART C: PESTICIDE/PCB ANALYSIS

Traffic ReDorts and Laboratoa Narrative .1.0

1.1 Are Traffic Report Forms present for all
samples?

Ll

ACTION: If no, contact lab for replacement of
missing or illegible copies.

1.2 Do the Traffic Reports or SDG Narrative indicate
any problems with sample receipt, condition of
the samples, analytical problems or special
circumstances affecting the quality of the data?---l-l

ACTION: If any sample analyzed as a soil, other
than TCLP, contains 5°'-9°' water,
all data should be qualified as estimated
(J). If a soil sample, other than TCLP,
contains more than 9°' water, all data
should be qualified as unusable (R).

ACTION: If samples were not iced upon receipt at
the laboratory, flag all positive results
"J" and all non-detect. "UJ".

Holding Times2.0

2.1 Have any PEST/PCB technical holding times,
determined from date of collection to date of
extraction, been exceeded? LJ.

Water and soil samples for PEST/PCB analysis
must be extracted within 7 days of the date of
collection. Extracts must be analyzed within 40
days of the date extraction.
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YES NO N/A

ACTION: If technical holding times are exceeded,
flag all positive results as estimated

. (J) and sample quantitation limits (UJ)
and document in the narrative that holding
times were exceeded. If analyses were done
more than 14 days beyond holding time,
either on the first analysis or upon, re-analysis, the reviewer must use

professional judgement to determine the
reliability of the data and the effects ~
of additional storage on the sample results.
At a minimum, all the data should at least be
qualified "J", but the reviewer may determine
that non-detects are unusable (R).

3.0 Surroaate Recovea (Form :I:I1

3.1 Are the PEST/PCB Surrogate Recovery Summaries
(Form II) present for each of the following
matrices?

a. Low Water

b. Soil

3.2 Are all the PEST/PCB samples listed on the
appropriate Surrogate Recovery Summary for
each of the following matrices?

a. Low Water

b. Soil

ACTION: Call lab for explanation/resubmittals.
If missing deliverables are unavailable.,
docume~t effect in data assessments.

3.3 Were outliers marked correctly with an
asterisk? ~

ACTION: Circle all outliers in red.

3.4 Were surrogate recoveries of TCX or DCB-
outside of the contract specification for
any sample or blank? (60-150') _L.J.
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YES

-

NO N/A

ACTION: No qualification is done if surrogates
are diluted out. If recovery for ~
surrogates is below the contract limit,
but above 1°', flag all results for that
sample 'J-. If recovery is < 1°' for
either surrogate, qualify positive
results 'J" and flag non-detects "R".
If recovery is above the contract advisory
limits for both surrogates qualify positive
values "J-.

Were surrogate retention times (RT) within the
windows established during the initial 3-point
analysis of Individual standard Mixture A? 1-1

3.5

ACTION: If the RT limits are not met, the.
analysis may be qualified unusable (R)
for that sample on the basis of
professional judgement.

3.6 Are there any transcription/calculation errors
between raw data and Fora II? _LJ.

ACTION: If large errors exist, call lab for
explanationjresubmittal. Make any
necessary corrections and document
effect in data assessments.

4.0 Matrix SDikes (Form III)

4.1 Is the Matrix Spike/Matrix Spike Duplicate
Recovery Form (Form III) present?

4.2 Were matrix spikes analyzed at the required
frequency for each of the following matrices?
(1 MS/MSD must be performed for every 20 samples
of similar matrix or concentration level)

a. Low Water

b. Soil

ACTION: If any matrix spike data are missing,
take the action specified in 3.2 above.
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How many PEST/PCB spike recoveries are outside
QC limits? ~

Water ~
out of 12.

How many RPD'. for~matrix spike and matrix spike
duplicate recoveries are outside QC limits?

- out of 12

Water s.21l
out of 6 out of 6

ACTION: No action is taken on MS/MSD data alone.
However, using informed professional
judgement, the data reviewer may use the
matrix spike and matrix spike duplicate
results in conjunction with other Qc
criteria and determine the need for some
qualification of the data.

5.0 Blanks (Form IV\

5.1 Is the Method Blank Summary (Form IV) present?L-1

5.2 Frequency of Analysis: For the analysis of
Pesticide/PCB TCL compounds, has a reagent/
method blank been analyzed for each BDG or
every 20 samples of similar matrix
or concentration or each extraction batch,
whichever is more frequent? Ll
ACTION: If any blank data are missing, take

the action specified above in 3.2. If
blank data is not available, reject
(R) all associated positive data.
However, using professional judgement,
the data reviewer may substitute field
blank data fo~ missing ~ethod blank data.

5.3 Has a PEST/PCB instrument blank been analyzed
at the beginning of every 12 hr. period following
the initial calibration sequence? (minimu.
contract requirement)
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YES NO N/A

ACTION: If any blank data are missing, call lab for
explanation/resubmittals. If missing
deliverables are unavailable, document the
effect in data assessments.

5.4 Chromatoqraphy: review the blank raw data -
chromatoqrams, quant reports or data system
printouts.

Is the chromatographic performance (baseline
stability) for each instrument acceptable for
PEST/PCBs?

ACTION: Use professional judgement to determine
the effect qn the data.

Contamination6.0

NOTE: "Water blanks", "distilled water blanks" and
"drilling water blanks" are validated like any
other sample and are n2t used to qualify the
data. Do not confuse them with the other QC
blanks discussed below.

6.1 Do any method/instrument/reaqent/cleanup blanks
have pqsitive results for PEST/PCBs? When applied
as described below, the contaminant concentration
in these blanks are multiplied by the sample
Dilution Factor and corrected for' moisture when
necessary. - Ll

6.2 Do any field/rinse blanks have positive
PEST/PCB results? _Ll

ACTION: Prepare a list of the samples associated
with each of the contaminated blanks.
(Attach a separate sheet)

NOTE: All field blank results associated to a particular
group of samples (may ekceed one per case or one per
day) may be used to qualify data. Blanks may not be
qualified because of contamination in another blank.
Field blanks must be qualified for
surrogate, or calibration QC problems.
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N/AYES NO

ACTION: Follow the directions in the table below
to qualify TCL results due to contamination.
Use the largest value from all the associated blanks.

Sample conc > CRQL
but < 5x blank

Sample conc > CRQL
, > 5x blank value

Sample conc < CRQL'
is < 5x blank value

- -
No qualification
is needed

-
Flag sample result
with a "un:

-- -
Report CRQL ,
qualify"U"

- - ---
If gross blank contamination exists, all data
in the associated samples should be
qualified as unusable (R).

NOTE:

Are there field/rinse/equipment blanks associated
with every sample? 1-1

ACTION: For low level samples, note in data assessment
that there is no associated field/rinse/equipment blank.
Exception: samples taken from a drinking water tap
do not have associated field blanks.

7.0 Calibration and GC Performance

Are the following Gas Chromat09rams and Data
Systems Printouts for both columns present
for all samples, blanks, MS/MSD?

a. peak resolution check 1--1
.

b. performance evaluation mixtures LJ.

Llc. aroclor 1016/1260

1232, 1242, 1248, 1254 L-ld. aroclors 1221,

~e. toxaphene

L.lf. low points individual mixtures A , B

LJ.9. med points individual mixtures A , B

h. high points individual mixtures A , B 1-1
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i. instrument blanks L.l

ACTION: If no, take action specified in 3.2 above.

Are Forms VI - PEST 1-4 present and complete
for each column and each analytical sequence? ~

ACTION: If no, take action specified in 3.2
above.

Are there any transcription/calculation errors
between raw data and Forms VI? _Ll

ACTION: If large error. exist, call lab for
explanation/resubmittal, make
necessary corrections and
document effect in data assessments.

Do all standard retention times, including each
pesticide in each level of Individual Mixtures
A , B, fall within the windows established
during the initial calibration analytical
sequence? (For Initial Calibration standards,
Form VI - PEST - 1). Ll-
ACTION: If no, all samples in the entire

analytical sequence are potentially
affected. Check to see if the
chromatograms contain peaks within an
expanded window surrounding the expected
retention times. If no peaks are found
and the surrogates are visible, non-
detects are valid. If peaks are present
and cannot be identified through pattern
recognition or using a revised RT window,
qualify all positive results and non-detects
as unusable (R).
For aroclors, RT may be outside the RT window,
but the aroclor may still be ider,tified from the
individual pattern.

7.5 Are the linearity criteria for the initial
analyses of Individual standards A , B within
limits for both columns? (' RSD must be < 20.0'
for all analytes except for the 2 surrogates,
which must not exceed 30.0 , RSD). See Form VI
PEST - 2. Ll
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ACTION: If no, qualify all associated positive
results qenerated durinq the entire
analytical sequence "J" and all non-
detects "UJ". When RSD >9°', flaq all
non-detect results for that analyte R
(unusable).

Is the resolution between any two adjacent
peaks in the Resolution Check Mixture> 60.0'
for both columns? (Form VI-PEST - 4) L.l
ACTION: If no, positive results for compounds

that were not adequately resolved should
be qualified "J". Use professional
judgement to determine if non-detects
which elute in areas affected by co-eluting
peaks should be qualified "N" as presumptive
evidence of presence or unusable (R).

7.7 Is Form VII - Pest-l present and complete for
each Performance Evaluation Mixture analyzed
during the analytical sequence for both
columns? Ll
ACTION: If no, take action as specified in

3.2 above.

Has the individual' breakdown exceeded 20.0'
on either column. _LJ.

- for 4,4' - DOT?
-1-1

- for endrin?
_LJ.

Has the combined' breakdown for 4,4'- DOT/
Endrin exceeded 30.0' on either column?
(required in all instances) _L.J.

ACTION: 1. If any' breakdown has failed the
QC criteria in either PEM in steps
2 and 17 in the initial calibration
sequence (p. D-38/Pest SOW 3/90),
qualify all sample analyses in the
entire analytical sequence as described
below.
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2. If any , breakdown has failed the QC
criteria in a PEM Verification
calibration, review data beginning
with the samples which followed the
last in-control standard until the
next acceptable PEM . qualify the
data as described below.

4,4' -DOT Breakdown: If 4,4' -DDT breakdown
is greater than 20.':

a.

i. Qualify all positive results for DOT
with 'J". If DOT was not detected, but
DDD and DDE are positive, then qualify
the quantitation limit for DOT as
unusable (R).

11. Qualify positive results for DDD and/or
DDE as presumptively present at an
approximated quantity (NJ).

b. Endrin Breakdown: If endrin breakdown is greater
than 20.0':

i. Qualify all positive results for endrin
with "J". If endrin was not detected, but
endrin aldehyde and endrin ketone are
positive, then qualify the quantitation
limit for endrin as unusable (R).

ii. Qualify positive results for endrin ketone and
endrin aldehyde as presumptively present at an
approximated quantity (NJ).

Combined Breakdown: If the combined 4,4'-DDT and
endrin breakdown is greater than 30.0':

c.

i. Qualify all positive results for DDT and
endrin with "J". If endrin was not
detected, but endrin aldehyde and endrin
ketone are positive, then qualify the
quantitation limit for endrin as unusable
(R). If DOT was not detected, but DDD and
DDE are positive, then qualify the
quantitation limit for DOT as unusable (R).
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-

NO N/A

ii. Qualify positive results for endrin ketone
and endrin aldehyde as presumptively present
at an approximated,quantity (NJ). Qualify positive
results for DDD an4/or DDE as presumptively present
at an approximated quantity (NJ).

7.9 Are the relative percent difference (RPD) values
for all PEM analytes <25.°'1 (Form VII-PEST-l) 1-1

.

ACTION: If no, qualify all associated positive
results generated during the analytical
sequence "J" and sample quantitation
limits "UJ".

NOTE: If the failing PEH is part of the
initial calibration. all samples are
potentially affected. If the offending
standard is a verification calibration,
the associated samples are those which
followed the last in-control standard
until the next passing standard.

7.10 Have all samples been injected within a 12 hr.
period beginning with the injection of an
Instrument Blank?

i

ACTION: If no, use professional judgement to
determine the severity of the effect
on the data and qualify accordingly.

7.11 Is Form VII - Pest-2 present and complete for
each INDA and INDB Verification Calibration
analyzed?

ACTION: If no, take action specified in 3.2 above.

7.12 Are there any transcription/calculation errors
between raw data and Form VII - Pest-2? Ll
ACTION: If large errors exists, call lab for

explanation/resubmittal, make any
necessary corrections and document
effect in data assessments.
under "Conclusions".
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7.13 Do all standard retention times for each INCA
and INCB Verification Calibration fall within
the windows established by the initial
calibration sequence? L.l

ACTION: If no, beginning with the samples which
followed the last in-control standard,
check to see if the chromatograms contain
peaks within an expanded window surrounding
the expected retention times. If no peaks
are found and the surrogates are visible,
non-detects are valid. If peaks are present
and cannot be identified through pattern
recognition or using a revised RT window,
qualify all positive results and non-detects
as unusable (R).

7.14 Are RPD values for all verification calibration
standard compounds < 25.0'1 1-1

ACTION: If the RPD is >25.0' for the compound
being quantitated, qualify all associated
positive results "311 and non-detects "03".
The "associated samples" are those which
followed the last in-control standard up
to the next passing standard containing
the analyte which failed the criteria.
If the RPD is >90', flag all non-detects
for that analyte R (unusable).

8.0 Analytical Seauence Check (Form VIII-PEST\

8.1 Is Form VIII present and complete for each column
and each period of analyses? 1-1

ACTION: If no, take action specified in 3.2 above.

Was the proper analytical sequence followed for
each initial calibration and subsequent analyses?
(see CLP SOW p. D-39 , D-41/PEST) 1-1

8.2

ACTION: If no, use professional judgement to
determine the severity of the effect
on the data and qualify it accordingly.
Generally, the effect is negligible
unless the sequence was 9rossly altered
or the calibration was also out of limits.
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9.0 CleanuD Efficiencv Verification (Form IX'U

Is Form IX - Pest-l present and complete for each
lot of Florisil Cartridges used? (Florisil Cleanup
is required for All Pest/PCB extracts.) 1-1

ACTION: If no, take action specified in 3.2 above
If data suggests that florisil cleanup
was not performed, make note in "Contract
Problems/Non-Compliance".

Are all samples listed on the Pesticide Florisil
cartridge Check Form? 1-1

9.2

ACTION: If no, take action specified in 3.2 above.

It GPC Cleanup was performed, (mandatory for all
soil sample extracts) is Form IX - Pest-2
present? L.J.

ACTION: If no, take action specified in 3.2 above.

ACTION: If GPC was not performed when required,
make note in" Contract Problems/Non-
Compliance" section of data assessment.

Are percent recoveries (' R) of the pesticide and
surrogate compounds used to check the efficiency
of the cleanup procedures within QC limits:

80-120' for florisil cartridge check? L-l

9.4

80-110' for GPC calibration? L.l

Qualify only the analyte(s) which fail ~he recovery
criteria as follows:

ACTION: If , Rare < 8°', qualify popitive
results "J" and quantitation limits
"UJ". Non-detects should be qualified
"R" if zero 'R was obtained for
pesticide compounds. Use professional
judgement to qualify positive results
if recoveries are greater than the upper
limit.
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N/A

NOTE: Sample data should be evaluated for
potential interferences if recovery
of 2,4,5-trichlorophenol was> 5' in the
Florisil Cartridge Performance Check
analysis. Make note in Contract problems/
Non-Compliance section of reviewer narrative.

NOTE: The raw data of the GPC Calibration
Check analysis is evaluated for pattern
similarity with previously run Aroclor
standards.

10.0 Pesticide/PCB Identification

10.1 Is Form X complete for every sample in which a
pesticide or PCB was detected? .Ll
ACTION: If no, take action specified in 3.2 above.

10.2 Are there any transcription/calculation errors
between raw data and Forms 6E, 6G, 7E, 7D, 8D, ---

9A, S, lOA.
Ll

ACTION: If large errors exist, call lab for
explanationjresubmittal, make necessary
corrections and note error under
"Conclusions".

10.3 Are retention times CRT) of sample compounds
within the established RT windows for both
analyses?

Was GC/MS confirmation provided when required
(when compound concentration is > 10 ug/ml in
final extract)?

Action: Use professional judgement to qualify
positive results which were not confirmed
by GCjMS. Qualify as unusable (R) -all
positive results which were not confirmed
by second GC-column analysis. Also qualify
as unusable (R) all positive results not
meeting RT window unless associated standard
compounds are similarly biased. (see
Functional Guidelines) The reviewer should
use professional judgement to assign an
appropriate quantitation limit.
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10.4 Is the percent difference (' D) calculated for the
positive sample results on the two GC columns
< 25.0'1 LJ.

ACTION: If the reviewer finds neither column
shows interference for the positive
hits, the data should be flaqqed
as follows:
, Differenci Qualifier

NOTE:

25-50 , J
50-90 , IN
> 90 , R
The lower of the two values is reported
on Form I. If using professional judgement,
the reviewer determines that the higher
result was more acceptable, the reviewer
should replace the value and indicate the
reason for the change in the data assessment.

10.5 Check chromatograms for false negatives, especially
the multiple peak compounds toxaphene and PCBs.

Were there any false negatives?

ACTION: Use professional judgement to decide
if the compound should be reported. If
the appropriate PCB standards were not
analyzed, qualify the data unusable (R).

11.0 ComDound Ouantitation and ReDorted Detection Limits

11.1 Are there any transcription/calculation errors in
Form I results? Check at least two positive values.
Were any errors found? ---

NOTE: Single-peak pesticide results can be checked for rough
agreement between quantitative results obtained on the two GC
columns. The reviewer should use professional judgement to
decide whethera much larger concentration obtained on one
column versus the other indicates the presence of an
interfering compound. If an interfering compound is
indicated, the lower of the two values should be reported and
qualified as presumptively present at an approximated
quantity (N3). This necessitates a determination of an
estimated concentration on the confirmation column. The
narrative should indicate that the presence of interferences
has interfered with the evaluation of the second column
confirmation.
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11.2 Are the CRQLs adjusted to reflect sample dilutions
and, for soi18, , moisture? 1-1

ACTION: If errors are large, call lab for
explanation/resubmittal, make any
necessary corrections and document
effect in data assessments.

ACTION: When a sample is analyzed at more than 1
one dilution, the lowest CRQLs are used
(unless a QC exceedance dictates the use
of the higher CRQL da~a from the diluted
sample analysis). Replace concentrations
that exceed the calibration range in the
original analysis by crossing out the "Eft
value on the original Form I and substituting
it with data from the analysis of diluted
sample. Specify which Form I is to be used,
then draw a red "X" across the entire page
of all F~r.J I's that should not be used,
including any in the summary package. .

ACTION: Quantitation limits affected by large,
off-scale peaks should be qualified as

'unusable (R). If the interference is
on-scale, the reviewer can provide an
approximated quantitation limit (UJ) for
each affected compound.

12.0 Chromatoaram Oualit~

12.1 Were baselines stable? Ll
12.2 Were any electropositive displacement

(negative peaks) or unusual peaks seen? -L.J.

ACTION: Address comments under System
Performance of data assessment.
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Field DuDlicates13.0

13.1 Were any field duplicates submitted for
PEST/PCB analysis? L.J.

ACTION: Compare the reported results for
field duplicates and calculate the
relative percent difference.

ACTION: Any qross variation between field
duplicate-results must be addressed
in the reviewer narrative. However, if
large differences exist, identification
of field duplicates should be confirmed
by contactinq the sampler.
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CLP DATA ASSESSMENT

Functional Guidelines for Evaluating Organic Analysis

Case No. SDG No. .LABORATORY

DATA ASSESSMENT:

The current Functional Guidelines for evaluating organic data have
been applied.

All data are valid and acceptable except those analytes which have
been qualified with a "J" (estimated), "N" (presumptive evidence
for the presence of the material), nut' (non-detects) , "R"
(unusable) , or ''IN'' (presumptive evidence for the presence of the
material at an estimated value). All action is detailed on the
attached sheets.

Two facts should be noted by all data users. First, the "R" flag
means that the associated value is unusable. In other words, due
to significant QC problems, the analysis is invalid and provides no
information as to whether the compound is present or not. "R"
values should not appear on data tables because they cannot be
relied upon, even as a last resort. The second fact to keep in
mind is that no compound concentration, even if it has passed all
QC tests, is quaranteed to be accurate. Strict QC serves to
increase confidence in data but any value potentially contains
error.

Reviewer's
Signature: ,Da te : / -..:../ 19 9-
Verified By:

_Date:-I 1199.
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DATA ASSESSMENT

HOLDING TIME:1.

The amount of an analyte in a sample can change with time due to
chemical instability, degradation, volatilization, etc. If the
specified holding time is exceeded, the data may not be valid.
Those analytes detected in the samples whose holding time has been
exceeded will be qualified as estimated, "J". The non-detects
(sample quantitation limits) will be flagged as estimated, 1';]1', or
unusable, "R", if the holding times are grossly exceeded.

The following analytes in the samples shown were qualified because
of holding time:
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DATA ASSESSMENT

BLANK CONTAMINATION:2.

Quality assurance (QA) blanks, i.e., method, trip, field, or rinse
blanks are prepared to identity any contamination which may have
been introduced into the samples during sample preparation or field
activity. Method blanks measure laboratory. contamination. Trip
blanks measure cross-contamination ot samples during shipment.
Field and rinse blanks measure cross- contamination of samples
during field" operations. If the concentration of the analyte is
less than 5 times the blank contaminant level (10 times for the
common contaminants), the analytes are qualified as non- detects,
"U". The following analytes in the samples shown were qualified
with "u" for these reasons:

Method blank contaminationA)

B) Field or rinse blank contamination ("water blanks" or
"distilled water blanks" are validated like any other sample)

Trip blank contaminationC)
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DATA ASSESSMENT

3. MASS SPECTROMETER TUNING:

Tuning and performance criteria are established to ensure adequate
mass resolution, proper identification of compounds, and to some
degree, sufficient instrument sensitivity. These criteria are not
sample specific. Instrument performance is determined using
standard materials. Therefore, these criteria should be met in all
circumstances. The tuning standard for volatile organics is
bromofluorobenzene. (BFB) and for semi-volatiles is
decafluorotriphenyl- phosphine (DFTPP).

If the mass calibration is in error, or missing, all associated
data will be classified as unusable, "R". The following samples
shown were qualified with "R" because of tuning:
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DATA ASSESSMENT

CALIBRATION:4.
Satisfactory instrument calibration is established to ensure that
the instrument is capable of producing acceptable quantitative
data. An initial calibration demonstrates that the instrument is
capable of qiving acceptable performance at the beginning of an
experimental sequence. The continuing calibration verifies that
the instrument is giving satisfactory daily performance.

RESPONSE FACTORA)

The response factor measures the instrument's response to specific
chemical compounds. The response factor for the VOA/BNA Target
Compound List (TCL) must be ~ 0.05 in both the initial and
continuinq calibrations. A value < 0.05 indicates a serious
detection and quantitation problem (poor sensitivity). If the mean
RRF of the initial calibration or the continuinq calibration has a
response factor <0.05 for any analyte, those analytes detected in
environmental samples will be qualified as estimated, "J". All
non-detects for those compounds will be rejected (f'R"). The
following analytes in the samples shown were qualified because of
response factor:



ATTACHMENT 1
SOP NO. HW-6 ofPage,

DATA ASSESSMENT
..~5. CALIBRATION:

PERCENT RELATIVE STANDARD DEVIATION ('RSD) AND PERCENT
DIFFERENCE ('D):

A)

Percent RSD is calculated from the initial calibration and is used
to indicate the stability of the specific compound response factor
over increasing concentrat!on. Percent D co~pares the response
factor of the continuing calibration check to the mean response
factor (RRF) from the initial calibration. Percent D is a measure
of the instrument's daily performance. Percent RSD must be <30\
and %D must be <25%. A value outside of these limits indicates
p~tential detection and quantitation errors. For these .reasons,
all positive results are flagged as estimated, '13"; and
non-detects are flagged l'U3". If %RSD and %D grossly exceed QC
criteria, non-detect data may be qualified "RII.

For the PCB/PESTICIDE fraction, if 'RSD exceeds 2°' for all
analytes except for the 2 surrogates (which must not exceed 30\
RSD), qualify all associated positive results "J" and non-detects"UJ .

The following analytes in the samples shown were qualified for \RSD
and\D:



ATTAC~ENT 1
SOP NO. HW-6 pag8- of

DATA ASSESSMENT

SURROGATES/ SYSTEM MONITORING COMPOUNDS (SMC):6.
All samples are spiked with surrogate/ SMC cQmpounds prior to
sample preparation to evaluate overall laboratory performance and
efficiency of the analytical technique. If the measured surrogate/
SMC concentrations were outside contract specifications,
qualifications were applied to the samples and analytes as shown
below. The following analytes for the samples shown were ~alified
because of surrogate/ SMC recovery:
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DATA ASSESSMENT
,

INTERNAL STANDARDS PERFORMANCE:7.

Internal Standard (IS) performance criteria ensure that the GC/MS
sensitivity and response are stable during every experimental run.
The internal standard area count must not vary by more than a
factor of 2 (-50' to +100') from the associated continuing
calibration standard. The retention time of the internal standard
must not vary more than ~30 seconds from the associated continuing
calibration standard. .If the area count is outside the (-50' to
+100') range of the associated standard, all of the positive
results for compounds quantitated using that IS are qualified as
estimated, "JII, and all non-detects as "UJ" only if IS area is
< 50'. Non detects are qualified as "R" if there is a severe loss
of sensitivity ( < 25' of associated IS area counts).

If an internal standard retention time varies by more than 30
seconds, the reviewer will use professional judgment to determine
either partial or total rejection of the data for that sample
fraction. The f"ollowing analytes in the samples shown were
qualified because of internal standards performance:
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DATA ASSESSMENT

8. COMPOUND IDENTIFICATION:

VOLATILE AND SEMI-VOLATILE FRACTIONSA)

TCL compounds are identified on the GC/MS by using the analyte's
relative retention time (RRT) and ion spectra. For the results to
be a positive hit, the sample peak must be within ~ 0.06 RRT units
of the standard compound, and have an ion spectra which has a ratio
of the primary and secondary m/e intensities within 20' ot that in
the standard compound. For tentatively identified compounds (TIC),
the ion spectra must match accurately. In the cases where there is
not an adequate ion spectrum match, the laboratory may have
provided false positive identifications. The following analytes in
the samples shown were qualified for compound identification:

PESTICIDE FRACTION:B)

The retention times of reported compounds must fall within the
calculated retention time windows for the two chromatographic
columns. The percent difference ('0) of the positive results
obtained on the two GC columns should be ~2S' The following
analytes in the samples shown were qualified because of compound
identification:
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DATA ASSESSMENT

MATRIX SPIKE/SPIKE DUPLICATE, MS/MSD:9.
The MS/MSD data are generated to determine the long-term precision
and accuracy of the analytical method in various matrices. The
MS/MSD may be used in conjunction with other QC criteria for some
additional qualification of data. The following analytes, for the
samples shown, were qualified because of MS/MSD:
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SOP NO. HW-6

DATA ASSESSMENT

OTHER QC DATA OUT OF SPECIFICATION:

SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continu~d on next
page if necessary):

CONTRACTUAL NON-COMPLIANCE:12.

This package contains re-extraction, re-analysis or
dilution. Upon reviewing the QA results, the following form
l(s) are identified to be used:
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DATA ASSESSMENT

..
SYSTEM PERFORMANCE AND OVERALL ASSESSMENT (continued):11.
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:DPO: ()AC"I10N ()FYJ Re(ioD

01l~'7C REGIONAL DATA ASSESSME1t7 S~y

1-A.BORA TORY~ENO.

5DCi NO. DATA USER

50\\' REVIEW COMPLEnON DATE

NO. OF SAMPlES '9.' A'TER son.. OnmR
RE\'lE\\"£R I] ESD 1)E5AT I ) OntER, CO"~CTICO"-nlAcroR

PESTVOA BNA On-IER

1. HOl..DlNG nMES

2. c; c.. M S T\J}I\"E/ C; C , ERr 0 RMAN CE

3. n..'mAl. CALIBR.A1l0NS

4. CO}\~"UING CALIBRATIONS

5. FIELD B~~ rp . mot applicable)

6. 1-A.:BORATORY BLA..'"'KS

7. SURROGATES

8. MATRIX SPIK.E.'DUP1..1CATE.$

9. ~C;JONAL QC rp ~ Dot applicable)

10. D"-~RNAL STA.'~ARDS

11. COMPOUND IDE}\"TIF1CA110N

12. COMPOUND QUA.'"TTTATJON

13. SYSTEM PERFORMANCE

14. OVER.Al..L ASSESSMEJo.7

0 - No. prob1ems or miDor prob1ems that do Dot at!ea diu usability-
X - ~o more tbaD Gbour .5~ of tbe data pOiDtS are qua1ifie.d 1.5 either cstimate.d or uDusab1e;.
M - More thaD abour s~ or the data poinu are qualified as cstimatc4.

)Z - More ibaD GhOUl .5~ of the data pOiDU are qualifie.d 1.5 u~usab)c.. ((l.

DPO ACTJON n"EMS:

AREAS.OF CONCERN:

4M
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~isia1: 11

Evaluation of ~tals IBta for the
Q)ntr'act IaOOratmy F'~~-~am

le:

~

'nUs pR.:~~T'e is awlicable to ~rtJanic data a,ta~ fran CX2'1tractor
laroratories .-.'Orkirq for Haz.a.nio.1S waste Site QrJtract laOOratory
F~~-~am CaP).

1

'n'le data validation is ~~~ \;:a1 analytical am quality ~
requirei"ic-t"~ specified in Statenent of Work (sa'f') 3/90 .

2

ReSt:IOnsibilities - tBta revi~ will a:ltplete tJ)e fOl1ON~ tasks as assignOO by the
D3t3 Review ~rdinator:

For a total revi~:1.
1..1 Data Asses~t - .~ta1 Revi~~raWCS" O1eck1ist ~dix (Jo.l).

The reviewer 1m.lSt answer every question on the d1e::k1ist.

1.2 Data Asses~t - ~ta ).sses~t Narrative (~dix A.2)
The answer on tJ'le d1ecklist m.1st Jratd1 the action in the naITative
(appe1'rl.i.x A.2) arrl on Fonn 1'5. ~ rot use ~il to write the narrative.

1.3 ~ntract }k>~lianoe - moD R,SX)rt ().tX)endi,x ),.3)

This reJX>rt is to be CXJnPleted only \IIhen a seriOJS contract violation is
encountere:l, or UlX>n the request of the ~ta Validation Task }obnitor, or ~ical
Project Officer (Tro). Forward 5 ~ies: one ead1 for internal files,
appropriate Regional 'm:>, SaJTi'le ManageJtent Offi~ (sr-D) am last two addresses of
J.:ailiJ'q List for tata Reviewers (~'dix A.4). In other ~~~, all cx:>ntract
violations should be aFPeJ'rl~ to the era of the tata }c5-~~~~t Narrative (Sec.
1\.2.2).

1.' CLP Data Asses~t S\mnarv Poms

~.l ~ix A.5
Fill in the total rn.m\ber of analytes analyzoo by different analyses arx1
the number of analytes rejects:! or flaggoo as esti.Jra~ due to OOrre5!X>rdirq
quality oontrol criteria. Pla~ an "X" in toxes ~ere analyses '-"ere not
perfonned, or criteria do not awly.

1..2 ~ix A.6
tata reviewer is also requirai to fill rot Irorganic ~ional tata Asses~t
form (AppeJ'rlix A.7) providgj by ~A HeadqlJarters. ~es listgj on the form
will be usOO to describe the tata ~..5--~S-~ S\Irm'a1'Yo
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Evaluation of ~tals I8ta for the
o,ntract laOOratory F-.-~Yam

tBte: Jan. 1992
Nlmt:Ier : 1M - 2
Revisia\: 11

e:

It is ~~~.~~~ that Mdl data revie-ler sho.1ld maintain a lcq of
the revie--s CXI!I'leted to irw:1~: a. date of start of case revie

~ta ~.. ~:.5

b. date of CX2ipletioo of case review
c. site
d. case ~~r
e. CXZ1tract laroratory
f. ~~~ of sanpl~
g. Jlatrix
h. ho.lt'S ~r)cB:l
i. revieller 's initials

Telephone ~~ I.&S - the data revi~ sho.lld enter the ~ facts of
inquiry, before ini tiatil'W3 any }:t}one oonversatioo with CI.P laroratory.
After the case review has been o:rtpleted, UBil white a:t:1Y of Tel~one
Record ~ to the laOOratory arrl pink ~ to,gD. File yellOli o:vi in
the Teleli1one Reoord l£q folder, ard attad1 a xerox cx:pj of the Tel~one
Record ~ to the o:rtpleted I8ta }..-5-~5!TE:nt Narrative (AR:IeJ"xiix A.2).

.6

.7 Fo~ed PaDerwork

7.1 UlX'n ~letion of review, the followirq are to be f6~ to the ~ional
Sa.~le Control Center (RSa:') l~te:! in tJ')e surveill~ ard ~torirq Branch:
a. data package
b. ca-:plete:! data as~-ssment d')ecklist (~j.x A.l,original)
c. S!.t:> Contract Caipli~ SCl-eenirq (tXS)
d. Record of catii1Unication (~)
e. CLP Reanalysis Reques't;/Ji.Wroval Recx>rd (original + 3 o:>pies)
f. 1-.pperdix A.6 (original).

7.2 Fo~ 2 ~ies of catplet83 I8ta ~~~~ Nan-ative (~.ix A.2)
alorq with .2. ~ies of the Inorganic I8ta }.-~~~ Form (~'d.ix A.6) ~
TeleP"1one ~rd ~ , if any,: ~ ead1 for awrq>riate Regional Tro,
ard the other one to EPA Do1SL offi~ .in Ias Ve:Jas. '!he a~~s of Tros arxi EPA
offi~ in Ias Ve;as are given in ~'d.ix A-4.

8 Filec5 Paperwork - U}X)n cx:I1pletion of review, the follo..'irq are to be file:!
within J-r-1B files:
8. '1\..10 ~ies of catpletm t8t,a ~~~~~It. Narrative (~ix A.2) ead'l carI)'ing

Apperrl ix A. 6 .
b. Tele~ ~rd 1!:q (a::tri)
c. SoD ReJ:ort. (a::tri ~ix A-3)
d. CI.P ReaMlysis Request;/J.-wroval ~rd (~)
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tle: EvaluatiCX1 of ~s t8ta for 1-~
Orltract IaOOratoIY r~~~am

I8te: Jan. 1992
~: ~2
Revisia1: 11

) I8 ta Q::II:) 1 etenes s '

Ead1 data padcage is ~ by a ~ia".al sanple O:alt.rol ox>rdinator (~C) for
a:ltpleteness. A data pacJcage is as-5i~ to be CXl!plete ~ all the deliverables
required urrler the oontract are present. If a data pacJtage is in:XItplete, the ~C
'WaJld call the laroratory for missirq cko.Dtent(s). If the laOOratory ~ rot resJX>oo
within a a1Eek, 9D am M-m (X)Qrdino1\tor (')f ~ia1 II will be ~fie:!.

~;ection of ~ta - All values dete.nnj.ne.:J to be unacx:eptable a') the Ioorganic Analysis
~ta Sh~t (Form I) m.1St be lilm over with a ~ ~il. As ~ as any reviev.'
criteria causes data to be rejected, that data can be eliminated fran any further revie'..:
or CX)~ideration.

J.cceDtanoe Cd teria - In order that reviews be ~istent am:>rq reviewers, acceptance
criteria as state:! in AR::Erdix A.I (pages 4-25) sho.1ld be~. ).d:titional guidance
can be fo.1rrl in the National ~rganic f\1rctiaal Guidelines of CX;t.r:ber 1, 1989.

moD ~ntract Q:lm)li~Screeni .m f(XS) - '!his is interde:! to aid revieJer in locating
any P rob 1 eJT\S, 00th cx> rrecte:3 ~ ur.x> u- ~ ~ . Ho..IeV er, the val i dati on sh Q..ll d be carr i e j
o.Jt even if CXS is not present. Resutlnittals re::eiv~ fran latX>ratory in res}X>nse to
CXS must be ~ by the reviewer.

Reauest for ~nis - I8ta revier..-ers DUSt ~ all items of oontract rK:>n-co.-:plia.""Ice
~'it.hin I8ta J..-5~-5'-~t Narrative. If holdirJ:J tiJneS am sanple storage tines have not been
exceedai, 'm:) nay request ~ysis if items of ron-<xrTpli~ are critical to dat.a
assess.'TE;nt. Requests are to te nade m "aP ~Analysis Request/Awrcval Rec:X>rd".

~r.s of ~cation - Pro"Iidoo by the ~ia1al SaJtple OJntrol Center (RSCC) to
irdicate whid'l data packages have been ~ivoo ard are ready to be reviewed.

Roundina off rnmIbe.rs - '!he data reviewer will follow tJ')e starrlaro practi~.
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tate: Jan. 1992
N\.mt:Ier: }IoJ-2

Revisia1: 11

tIe: ~uatioo of ~s I8ta for the
CD1tract Latcratory F.&.~-i:am
~ix A.l: IBta ~_c.~~ - O:I'1tract
o:ztpliarx:e ('I"otal ~i..)

~:.1 ~ntraet Q::m)li~8creeni IX] ~rt. (as) - Present?

~ON: If m, CXI1tact~,

.2 ~~ of Qmmmication (fraD ~) - Present?

If m, l'eqlJest fran ~cx:.1a.~ON:

.J TriD ~rt - Present ard azrplete? t-'

~ON: If JX), ~ct ~ for trip ~rt.

s~ 1 e Traf f i c P.B:)O rt - Present?

Is;ible? [-3

If 1'0, request fran P.a;ia'lal Sanple Qx1tI'ol
Center (RSCC). -~ON:

5 o:Ner PaQe - Present? [_J
Is CX7Ver page prqerly filled in ard si~ by the lab
1:"anager or the ~ger's designee? [~
ACrI ON : If 00, prepare Telefi1one ~rd ~, ard

oontact laroratory.

Ib n~rs of sanples CX)n-~tM-a1 to n.mt:Iers 00 Recx>rd
of Ca:mJnicatioo? ~
Ik> sa.~le ~ on CX:1\'er page agree with sa1Iple
n\Jr:.bers on:

(a) Traffic ~rt Sheet?

(b) Form I IS? ~
If ~ for any of the aOOve, CX)l')tact ~ for
clarificatioo.

1I.CrI ON :
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.1e: tate: Jan. 1992
NI~J:: }ntl-2
Revisia'1: 11

E'v'aluatioo of ~tals IBta for the~ct laOOratozy r.l.~~L-am .

~ix A.l: IBta ~~~~!1t - 0:z1tract
CDtpli~ ~ ~e.')

.6 Pom I to IX X§ l!Q ~

.6.1

~

Are all the Form I tJ~ Form ~ labelm with:
.

LaOOratory nane?

Case / SAS rr.mt:Ier?

EPA saJlple No.? [_J
No.1 ~:SIx;

CD1tract No.? ~:
0:1n"ect uni ts?

Matrix? ~:
)Crt C»l : If no for any of the arove, rote ~er

Q)n tra ct PrOO 1 eJrv'Non -Q:rrp 1 i ~ sect i on
of the 'f~ta }'~~5!Tent Nan'ative'f.

.6.2 IX> any ~tation,ltranscriptia1 en-ors ex~ 10\ of
ref:orta:! values on FonlS I-IX for:

(101'£: 01eclr. all toms against raw data.)

(a) all analytes analyzm by ICP? ~]
(b) all analytes analyz81 by GFAA? t-]
(c) all aMlytes analyzed by AA Flane? [-1
( d ) HeroJr/? (_J
(e) <:yanide? [-1

)Crt 00 : If yes, prepare Telep'}a'.e l'X1, CD1tact
lakx:>ratory for oon--~~ data ard
oon-ect errors with rM ~il ard initial.
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le: IBte: Jan. 1992
N\mtIer : }nIl- 2
Revisia'l: 11

Evaluatia1 of ~s tBta for the
~ct laOOratory r.l.\Xj~am
~'dix A.l: I8ta ~~~ - Q:I,ttact

Catpl i~ (Total RevieJ)

bW ~ta

Digestion 1L'9* for flaJEe AA/ICP, (Form XIII) PreseJ1t?

Digestim ~ for fun'a~ AA Form XIII pI'eseJ1t?

Distillatia1 ~ for 'Derany Fonn XIII present?

Distillatioo l.cX3 for ~des Form XIII present?

Are pi values (pi<2 for all Jretals, pi>12 for c.yanide)
present?

.Weights, dilutions ard vol\mes usa:! to a,tain values.

Peroent solids calOJlation preseJ1t for soils/sEdiJTents?

Are preparation dates present on sanple preparatia1
lcx;s/ber')(:h sh~ts?

7.2 Measure::ent read oot ~rd present? ICP :_J
Fl~M

F\1rna~M

~rOJry [_:
(.'janid~ [_J

7.3 Are all raw data to ~rt all saIrple analyses ard
~ operations present? [_J

~i.ble? [_J
Prq:erly Labele:!?

~ON: If 00 for any of the arove questions
in sections A.l. 7.1 ~~ A.l.7.3,
write TeleJ:t1one ReCX>rd I.'XJ ard contact
laroratory for resutrnittals.
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tate: Jan. 1992
NI~r: JlY-2
Psvisia1: 11

e: !.Val ua t i a'1 0 f )k!tals far ~ ~ . tI ~
latcratory T.I.\X1~am~ix A.l: tab ~~~ - o:x .tz-=t.

tntpli~ ('IOtal Review)

~ m NLA
8 Hol~ ~ - (a~~~ ard soil SaDpl- )

(~ SaJ!Ple traffic r~ am digestiavdistillatia1 10;5.

MeroJrY analysis (28 days). . . . . . . ~~?
Cyanide distillatim (14 days). . . . . ex~?

Other ~tals analysis (6 ~). . . . ~~? [_J
~: Prepare a 1 ist 0 f all &anp 1 a am anal ytes for

"-"hid1 holdirq tines have been e.x~. Specify
the ~ of days fran date of a>ll~ia'1 to the date
of p~tioo (fran raw data). Attad1 to d1ecklist.

~ON: If y~, reject (red-line) values less than
Inst1'\ment tetection Limit (IDL) am flag
as estiJratm (3) the values atoI/e IDL even
thaJgh sanple(s) was presezved prq;erly.

c.2 Is pi of aqueoJS sanples for:
Metals Analysis >21 -

~des Ara1ysis <121 (-
ktion: If yes, flag the u.~iate3 ~s ard cyanides

da ta as est iJra ta1.

9 !'om I (Final Data)

9.1 Are all Form I's present arx! CXltplete'? [_J
~ON: If 00, prepare tel~ ~i:"d lcq ard CD1t.act

laroratory for subni ttal.

9.2 Are CX)n--~ units (~l for waters ard Jrq,/Jtq for soils)
irdica~ 00 Form I' s? (-3
Are soil 5a7rple results for eadl ~ter oou-~~ for
percent solids? f-:
Are all "less than IDL" values prq:Jerly ~ with "U"? [-]
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:le: I2te: Jan. 1992
~: ~-2
~isia1: 11

E'.raluation of Metals I8ta for the
~tract LaOOratory ~~tx;~wa
~'dix A.I: I8ta ~~~~It - Q:llaBct
O:Itpliarw:» (Total Reviell)

m. m ~
Are the OOu~~ ala:8:.~tia1 qualifiers use:i
fi12l data?

with
~]

rrI~: If ~ for any of the ~, ~ Tel~
~rd 1.(q, aid o:I1tact leroratoIY for oon--~ ed
data.

sanple
am

.9.3 Are D'A sanple , s am ~u-~~-ilin; laOOr'atoxy
10 . s the saITe as a'1 the o,ver Page, Form I' s
in the raw data? [_J
Was a brief Ii1ysical descriptioo of 5alIpl~ given
on Fonn I IS? [-]

Was the dilution of any sanple dil~ beyord the
~reITe1ts of the CD1tract ooted on Fonn I or
Fonn XIV'? [_:
)L'rI ON : If no for any of the ~e, rote urrler

0:> n tra ct - PrOO 1 e1rVNon -Catp 1 i ~

of the"~ta }"~~~t Narrative".

ca1 ibration.10

Is reoord of at least 2 ~int calibratial
present for ICP analysis?

.10.1

[_J
Is ~ro of 5 1X>1nt calibratia1 present for
Hg analysis? [-]

Is recx>rd of 4 ~int calibratioo present for:

Flane M? [_J
F\nTa C2 AA ? ~]

c.'iani des ?

Is one calibration staOOard at the ~L level for
all AA (except Hg) ard cyanides analyses?

~ON: If no for any of the arove, write in the
Ca1tract PrOOleJfI/Non-O:rTpli~ ~ion of
the "IBta ~~~~~t Narrative".
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:Ie: tete: Jan. 1992
~: }n¥-2
Revisia1: 11

Evaluatim of ~ta1s [eta for the
Contract laOOratory P,,"~,,"am
~'dix A.l: tBta .Jc~~~~1t - a:ntract
CDtpl~ (Total Review)

m m tiLA
.10.2

~]-
Is oorrelatioo ~fficient l~ than 0.995 for:.

~roJrj Ara1 ys is?
,

~de Analysis? t-J-
Atonic Absorptim Analysis? ~-

1tCrION: If yes, flag the ~~ia~ data as estiJlatm.

~: '!he data validator shall calallate the oorrelatioo
~fficient usirq ~~tia\S of the starda.rds
arx1 the oorresJX)r'rl.irq i1~tnment ~~~De
( e.g. ahsoI'barx=e, ~ area, peak hei~t, etc.).

10.3 In the ins~ ~ 1 ~ than 4 stardards are
neasure:! in at:so~ (or peak area, ~ hei~t, etc. )
JIme, are the ~inin; starm.r'ds analyz~ in
oonceI1tration ncde iJm8:tiately after calibration
within zlO\ of the true val~? C-)

~C8'l: If no, flag the ~~ia~ data as estiJna~
if starmrds are not within .!;lO\ of true values.
Ik> not flag the da ta as est i.Jra te:! in 1 !near rarqe
irdicate:! by gcxd ~ery of stardard(s).

11 Tom II ). (Initial anc5 Q:)nt~ calibration verification)-

Present ard ~lete for every Jnetal ard c.zoanide?11.1 [_J
Present ard cx:ztplete for M am ICP ~ 00th are
use:S for the sane anal yte? [-3
)L9rI ~ : If m for any of the amve, prepare Tel~

Recx>rd l.aJ ard CXX1tact laOOratory.

11.2 Circle a\ ead1 Fom IIA all percent ~eri~ that
are ootside the oontract wW~.
Are all calibratioo starrlards (initial ard oontiJ'nlirq)
wi thin oontrol 1 imi ts:

Metals- 9O-11O\R? [_J
~ - So-12O\R? [-]

Cjanides- 85-1l5\R? [_J
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e: Eva} uatioo of ~s tBta for the
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~ix A.l: t:8ta )c~~~nt - O:Iitract
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m HLAm.
~~: Flag as estimtm (J) all ~itive data (~

fla~ With a "U't) aralyze:i between a
cali.bratioo starmrd With \R ~ 75-89\
(65-79\ for 8;: 70-84\ for CH) or 1l1-l2~
(121-135\ for 8;: 116-130\ for ~ ~ezy ard
nearest gccx1 calibratioo stardard. OJalify results
<IDL as estinate:l (UJ) if the ItV or OCV \R .is
75-89\ (CH, 70-84\ 1 HG, 65-79\). ~ject (red-line)
as \.1nacx:eptable: data if ~ezy of the ItV or
OCV is ootside the ~ 75-l2~ (~, 70-130\: 8;,
65-135\) . Qualify five samples 00 either side of
verificatioo st.arda.rd 0Jt of ~l limits.

11.3 Was oontinujrq calibration ~orJTe:! every 10 sanpl~
or every 2 halrs?

Was Ir:-J for ~des distill~? [_J
~: If TO for any of the aOOI/e, write in the

COntract-PrOOleJTVNon-Q:lipli~ section of the
I'teta }..5~5:!Tent Narrative".

}'om II B (~L Stanc5Ards for». and ICP) -12

Was a ~L starrlard (C?A) analyz~ after initial
calibration for all M Jretals (~~ IS)?

12.1
'-'

Was a mid-rarqe C.alib. verificatioo stardard distill&:!
ard aMlyzed for cyanide analysis?

~)
Was a 2~L ( or 2xIDL ~ I~) analyzed (~)
for ead1 ICP nm?
(Note: ~ for AL,Ba,Ca,Fe,1ot3,Na,or J( is oot required.

~ON: If m for any of the aOOve, flag as estitratai
all data fallirq within the affecte:! rarqes.
'!he a f f ecta:i rarqes are :
M ~ysis - *~e Val~ .t; ~L
ICP ArWysis - **Troe Value .t; 2~
Ol ~ysis - **Troe Value .t; 0.5 x Tn1e Value.

'Ue value of ~, ~ or mid-I'aJ'X3e stardard. SUbstitute IDL for ~L when IDL > ~L.
'Jt.e the ooncentration of the miss~ mid-rarKJe starrlard fran the cal ibration rarqe.
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m. ~ ~
1.12.2

~
Was ~ anal yze:i after I tV /I CB ard be! are the f iml
~/ca, ard t'Wi~ every eiC#1~ }O.lrS of ICP run?

. :
~C»l: If 00, write in ~Ct PrOOleD,lNa')-(nIpl~

Sectia\ of the "[8ta Jc~~~..:;-.t Nan-ative".

C~le on eam FonD 1IB all the ~roent. r«:xNeries that
are ootside the ao::ep~ wi1xb.'S.

.12.3

Are ~ ard ~ sta1'mrds wi~ cx:.1t.rC)1 limits:

),fstals 80 - 120\R? J

Is mid-rarqe starrlard within CXI1trol limits:

80 - l20\R?c.yanide

~ON: Flag as estiJrat«S all salI'ple results within
the affected rarqe if the ~erj of the
starmrd is between 50-79\: flag only ~itive
data within the affectm ~e if the ~erj
is between 121-150\: reject all data within the
affecte:3 rarqe if the ~erj is less than 50%:
reject only ~itive data within the affecte:3 ~e
if the recoverj is greater than 150\. Qualify 50% of
the ~les on either side of ~ starmrd ootside
the rontrol 1 iJni ts.
Flag or reject the fiml results only ~ sanple
raw data are within the affectm rarqes ard the ~
stardards are ootside the acx::eptarx:e wW~.

~:

Fom III (Initial an'" O:>ntinUiM calibration Blanks).13

.13.1 Present ard CXltplet.e?

for 00th M ard ICP ~ botl1 are used for the
sane anal yte? [-].

Was an initial calibration blank analyzed? [_J
Was a a>ntinuirq calibratioo blank analyz~ after .

everj 10 sanples or everj 2 hoors (whid1 ever is rore
frequent) ? £_.
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g: EValuatioo of ~s tBt,a for the
Q:)ntr8(..'t I.IJOOratory FJ.~-am
~ix 'A.I: tBt,a ).~~~l'1t - CD1tract
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gna.-: If m, JK'epare 'I'elCtl:u-~ R8:x>rd I.'XJ, CXS1tact
l~t.ory ard write in the ~ct-Prcj)leJS/
Na1-O:zTpliarx:e ~a1 of the "I:ata J-~~~ Narrative"

13.2 Circle a\ eadl Form III all calibratia1 blank val~
that are akcve ~ (or 2 x IDL ~ IDL > ~).

Are all calibratia1 blanJcs (ats1 IDLICamL) l~ than or
equal to the Q)ntract ~ire:1 ~tectia1 LiJni ts (~Is) ? ~]

Are all calibratim blanks lES than ~ ~
Instnment ~tectia1 Limit (W'he3t m~)? ~)
~~: If 00 for any of the arove, flag as estiJrat81

(J) p::sitive sanple results when raw ~le
value is l~ than or «)Ual to calibratia"l
blank value analyz~ bet'-leen calibntioo blank
with value aver ~ (or 2xIDL) ard nearest qcxx!
calibration blank.
Flag five samples on either side of the
calibntioo blank QJtside the CX>ntrol limits.

1~ ro~ III (Pr8)a.ration Blank) -
(Note: The preparation blank for Jrera.1rY is the saJTe
as the calibratioo blank.)

1'.1 Was one p~. blank analyzm for~

ead1 Sanple telivery ~ (500)1 ~]
ead1 batd1 of digest«l 5aJTPles?

each mtrix type?

00th AA ard I CP at1en 00th are usa! tor
the ~ analyte? [-]

~~:

~:

If 00 for any of the arove, flag as
estiJrate:! (3) all the ~~iate:! p:sitive
data <10 x IDIs for ~d1 prep. blank
was ~ analyzed.
If a"Lly ~ blanJt was analyze:l for )lOre
tJ1an 20 sanples, then first 20 sanples analyzed
do ~ have to be f1a~ as estilTate:! (3).
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:1e:
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Evaluation Qf MetAls tBta for the
Q)ntract -LatOratDxy Pl-~-r-am
lI{:{:erdix A.I: rBta ~~~~..nt - O:Ilttact
O:ItpIi~ (1Otal ~iew)

-m. ~ ~
.14.2 Is ca-~-r~a1 of prep. blank val~ greater

than the ~ ~ IDL is l~ than or equal to ~? I-]-
If yes, is the cu-~tim of the ~le with
the least Ci:i""~tEd ~yte l~ tl1an 10 tiDes
the p~.blank? t-J
JCrI~: If y~, reject (~-11ne) all ~$~iat.m

data qreater than ~ u:.-&::.'entratia'l b.Jt
less than ten tiJIE!S tJ')e prep. blank val~.

.14.3 Is ~.;::entratia1 of prep. blank va1~ (Form III) less
'than ~ tin'es IOL, when IDL is greater than ~L? [_J
~~: If 00, reje=t (~-line) all JX)Sitive sanple

results wen saITple raw data are less than 10
t~ the prep. blank value.

.14.4 Is ~tia'\ of prep. blank belO-'
the ~tive ~L?

. .
~aJ: If y~, reject (~-line) all u-~iatm sanple

resul ts 1 ess than 1 ~L.

~]

15 Fom IV (ICP Interferen~ Oleck ~le)

.15.1 Present aOO ~lete? [_J
(N:1I'E: Not required for furna~ M, flaJle M, JreroJry,

~de am Ca, ~, ]( arxi Na.)

Was ICS analyze:! at be3innir'q ard erd of nm
(or at least twi~ every 8 hoors)? [-]

~ON: If 00, flag as estiJlatai (J) all the sanples for
whidl AL, ca, Fe, or ~ is higher than in ICS.

15.2 Circle all values on eadl Fom IV that are ]lOre
than ~ 2°' of true or establi~ nean value.

Are all Interf~ 0}eCk Sa]1ple results inside
the oontrol limits ~ 20')1 [_J
If 00, is (X)~tia'1 of Al, Ca., Fe, or!'i3 10-ler
than tJ')e ~ive ~tratia1 in ICS? [_J
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EValuatim of ~3u.:..c: ~~ta ff:%' the
~ct !.a001:G~Y :"~.c;t"3m
~'dix A.l: Data ""~~~nt - ~ct
CDtpl~ (on,tal Jeview-)

~: If m, f1 ag as stilBtm ( J ) th::se ~ i ti ve
resJl ts for Wd1 I CS r8:x:N8%Y is beb.I8en 121-15ot:
flag all ~l. results as estimts1 if ICS
r8:X:1Yery falls within 50-79\: reje:::t (~line)
~ sauple results far wud'l ICS ~ery is l~
than 50\: if ICS ~ery is atoYe 150\, reje:::t
p:sitive ~ts aUf (rm fl~ with a "U").

.16 !'om V A (SDik~ SaJ1I:)le R8CX:7verv - Pre-Diaestion/Pre-Distillation)-
( }bte: Not r~~ for Ca, ~, K, arx1 Na (both Jratri~), Al, ard Fe
(soil only.)

16.1 PI"esent ard CXltplete for: ead1S~

ead1 mtrix type?

eadl ~. rarqe (i.e. 10.1, Dm., hic#'l)? [_J
For 00th M am I~ ~ ~ are ~ for
the ~ anal yte? [_J

~ON: If 00 for any of the arove, flag as
estimata! (3) all the ~itive data l~
than fOJr times the spikirq levels ~ifi~
in ~ for whid1 spikm 5a]Tple was ~ aralyz~

~: If ~ spike:3 5aJtPle was ~yzej for JIOre
than 2 0 sanp 1 ~ , theJ1 f irst 2 0 saJTp 1 ~
anal yz~ do rot have to ~ fla~E.:i as
est i1ra t8S (.1).

16.2 Was field blank u.sa:i for spilr.ed 5aJIPle? l-]
~ON: If yes, flag all JX:)Sitive data l~ than

4 x spike add~ as estiJlated (J) for '-'him
field blank was used as spiks3 sanple.

16.3 Circle on ead1 Form VA all spi}ce ~eri~ that
are ootside oontrol limits (7S\ to 12S\).

Are all ~eries within arItrol limits?

If no, is 5a1I1:>1e ~tratioo greater than or equal
to foor tiJles spike ~tratioo?
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-e: Evaluatia'1 of ~s tBta for the
O:>ntract laOOratory F~\Xj~am
~ix A.l: tBt,a ~~=~'I"t - Q:I,~act
CDtpl~ (TDtal Review)

.m m M
)CrI~:

. ."

I f yes, d~m sp ike ~eri - for arm} ytes
~ a:.~ti~ are; grMter than or equal
to faJr ti~ spike ~. If m, circle ~
analytes Q1 Form V for o.tlicil sa1!I)le \D:.::entratiQ1
is less than fOoJr t i~ the spike in""~I~tiQ1.

Are results o.1t5ide the cx.1trol limits (75-125\)
. .

flagga:i W1 th t'N" a1 Fonn I' s ard Fom VA? ~]
~ON: If 00, write in the CD1tract - PrOOl~ -

O:IIpli~ ~ia1 of "tata J.-~~~ Narrative".

16.4 JtIau~
Are any spilr.e ~eri~:

(a) less than 30\? - -
(b) between 30-74'1 (_J-
(c) t:etween 126-150%? ~]-
(d) greater than 15O\? [_J

~oo: If less than 30\, reject all ~~iata:i aq_~.JS
data: if between 30-74\, flag all associated
a qIJeo.1S data as est iJra ta:i ( J) : i f between
126-150', flag as estiJrate:! (J) all ~~iatej
aquecxJS data not flacned with a "U": if
greater than 150%, reject (rEd-line) all
~~~iate:! aqu~ data not flacnEd with a "U".

16.5 So i 1/ sediment
Are any spike ~eries:

(a) less than 10\? [_J
(b) between 10-74'1 [~
(c) between 126-200\? :_J-
( d ) grea tar than 2 00\ ? [-)-
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Evaluatia1 of ~tals lata for the
COntract laOOratory r.L~-.Lam
~ix A.l: t8ta A~QAC.~!1t - O:I,tzact
CXJtpli~ (~ Review)

~ ~
IICrI CIl : If l~ than 10\, rej-=t all ~~~iata3 data: if

tet:ween 10-74', flag all ~~iated data as est.im~:
if between 126-2~, flag as est~ted all ~~ia~
data .-as rot fl~ with a "U"; if greater than 200\,
rej~ all ~c~~ia~ data 1m fl~ with a "U".

17 J'O m VI ( lab D.D:> 1 i cates)

17.1 Present arxi CX2tplete for: ead1 srx;?

ea d1 Jra tr ix type ? ~]
each cu-~tia1 rarqe (i.e. 10.1, De:!., hi~)? ~)
00th M ~ I CP when 00th are used for the sane
analyte? [_J
1\CrI~: If J'K) for any the arove, flag as estiJnatm

(.1) all the data ~L* for Whid1 ~licate
5aJTPle was rX:1t analyz~.

~: 1. If one ~licate saJtple was analyzed for
nore than 20 saJtpl~, theJ1 first 20 sanples do rot
have to t)8 fla~ as estimatm.

2. If percent solids for soil sanple ard its ~licate
differ by nore than 1', prepare a Form VI for ead1
dupl icate pair, i:~rt ~tratia1S in \.q/L
a1 wet weicl1t basis ard calo1late Rro or Diff~
for ead1 analyte.

17.2 Was field blank us8S for duplicate analysis? £_.-
~gj: I~ yes, flag all data ~r,. as estiJrata:i

(J) for Wid1 field blank was use3 as duplicate.

.17.3 Are all values within ~l limits (Rro 20\ or
differ~ ~ ~)?

If 00, are all results OJtside the a:.'1trol limits
flagga:i with an * on Fonn I' s ard VI? [_J
~al: If m, write in the Q:r'1tract - PrOOlers/Noo-

Catpli~ sectioo of "t8ta ~~s~t Narrative".

. Substitute IDL for ~ ~ IDL > ~
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m. ~ fiLA
~: 1. Rm is rU cala1lable far an analyte of the

sanple - ~licate pair \t1en 00th val~ are
l~ than IDL. .:"

2. If the result of lab ~li~te analyzeS
by GFM is rejectable due to a:efficient of
a>rrelatioo of !GA, analytical spike ~ery I

or ~licate inj8:ti~ criteria, do ~ awly
~isioo criter1a to mt.a1s ~yz«i by GFM.

.17.-4 ~~

Circle a'1 ead1 FonD VI all val~ that are:

Rro > 5°', or
Diff~ > ~L*

Is any Rro greater than 50\ ~ 5a1Tple ~ duplicate
are 00th greater than or ~ to 5 tiJres *~? [_J
Is any diff~** between &aJtple ard d.;>licate greater
'than *~L ~ sanple ard;or d.;>licate is l~ than
5 tines *~? [_J-
).CI'ION : If yes, flag the ~~iata:1 data as estinata:1.

17.5 So i 1 / Sedi.men t

Circle 00 eadl Form VI all values that are:

Rm > 100', or

Diff~~-~ > 2 x afJL*

I 5 any Rro ( wi1ere saJI1> 1 e arx1 ~ 1 i ca te are ~
greater than or equal to 5 tiJles *~L) :

> loot?

Is any ..diff~ bet'-.1ee;n saJlPle arrl duplicate
(\,'here sanple ard;or duplicate is less than 5X*~) :

> 2x*~? (_J

Substitute IDL for ~L...t}en IDL > ~.
Use absolute values of saJrple ard duplicate to calollate the diff~.
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If yes, flag ~ ~~~iatm data as estiDatm,~~:

Field ~licates18

:-3lS.l Were field ~licates ~yze:l? I

~ON: If yes, prepare a Form VI for ead1 a~_~.JS field
~liC2te l'air. PI~ a Form VI for ead1 soil
duplicate ~ir, if t:e~ solids for sanple ard
its duplicate differ b'f DOI'e than 1\: ~rt
cxx"x:entrati~ of soils in \x;/l m ~ ~ight
basis ard calOJlate ~ or Diff~ for eadl

analyte.

~ : 1 . ~ ~ cal 0J1 ate Rro ~ 00t.h val ues are
less than IDL.

.2. Flag all ~~iate:5 data only for field
duplicate pair.

18.2 ~~

Circle all values on self prepand Form VI for
field duplicates that are:

Rro > 50\, or
Diff~ > ~L*

Is any Rro greater tJ'1an 50\ '-'here saITple ard duplicate
are 00th greater than or equal to 5 tiJnes *~? .J-
Is any **difference between sa1rple ~ m;>licate greater
tJ'1an *~L 'w'here sanple ard,Ior ~licate is l~ than
5 times *~L? [_J-

If yes, flag the ~~iatm data as estiJrated.~ON:

. substitute IDL for rnDL when IDL > ~L.
.. Use absolute values of sanple ard duplicate to calOJlate the differerce.
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18.3 ~lJ~~

Circle all val~ Q') self ~nd Fa1'1D VI for
.field ~li~tes that are:

RiD >100t, or

Differa-~ > 2 x alDL*

Is any Rro (-..'here &a%rple am dupli~te are 00th
greater than 5 tiJles *~) :

>100%?

Is any **diff~ be~ sanple ~ duplicate
(~'here sarrple ard.Ior duplicate is less than 5x *~ ):

>2x *~?

)CrI 00 : If yes, flag the ~~iatm data as estimatm.

19 ~m VII CLab:>ratorv O:Introl ~le) (Note:
~ire:3 for aqIJ~ Ii; ~ cyanide analyses.

LCS-~
)

19.1 Was ~ LCS prepare:! ard aralyze:S for:

ead'l srx;? ~:
ead1 mtd1 sanp 1 ~ dig estsjf distill &1? [_J

tXJth M ~ I CP ~ tx7th are ~ for the sane
anal yte ? ~]

~ON: If lX) for any of the arove, prepare Tel~
Record ~ ar¥i CD'1tact laroratory for subnittal
of results of us. Flaq as est~t83 (J) all
the data for ~d1US was ~ analyzaS.

~: If only ~ US was analyzoo for m:>re than 20
sanples, then first 20 sanples cl~ to LCS
do rot have to be fla~ as estiJratai.

Substitute IDL for ~L when IDL > ~
Use absolute val ues of sanp 1 e am dup 1 i ca te to cal all ate the di f f ~ .
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~US\.19.2

Circle a1 sd) Form VII the US pert:ent r.x1-'eri5
CJJtside CU'1trol limits (80 - 12ot) ~~ for 8Q'~.JS
kJ ard Sb.

Is any US ~ery: l~ than 50'? [_J
bet"-Ieen 50\ ard 79\? ~]

be~ 121\ ard 150\?

grea ter than 150\ ? [_J-
JICrI CIJ : less than 50\, reject (~-line) all data:

between 50\ ard 79\, flag all ~~iate:i data
as est~te:i (3): bet'-leen 121\ ard 150\, flag
all ~itive (rot fla~ with a "U") results
as estima~: greater than 150\, reject all
~itive results.

801115 US19.3

~: 1. If "roorrl" value of US is rejectable due to ~licate
injections or analYtical spike ~ery criteria,
re;ard1~ of US ~ery, flag the ~~iateS data
as estiJrateS (3).

2. If IDL of an analyte is equal to or greater than
true value of US, dis~ the "Actia1" belo-l even
t.hOJC#l u:s is o.Jt of a>ntrol limits.

Is I.CS "Fo.JTd" wlue higher than the cxx1trol
limits on Fonn VII?

If yes, qualify all ~~iata:1 }X6itive data
as est iJM tEd .

)LWI'ION :

Is 1.CS "Falrd" value lo-ler than the o,ntrcl
li.Jnits on Form VII? [_J
If yes, qualify all ~~iataS data as
est iJra ted .

~QH:
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.m m ~

20 -}-om IX (ICP serial Diluti~)

Serial dilutia'1 analysis is ~ind aUy
for initial ~~ti~ equal to or
greater than 10 x IDL.

~:

-
Was Serial Dilutial analysis ~~ for:

ea d'1 sIx;? ~
ea d'l Ira tr ix type? (_J

each ooncentration rarqe (i.e. lOw', Dm.)? [-]

If 00 for any of the arove, flag as estiJratm
all the ~itive data ~ 10XIDLs or ~ ~ ~
10xIDL ~ ~ for '-'him Serial Dilutia1 Analysis
was rot ~ onl&!.

~ON:

Was field blank(s) use1 for Serial Dilutia1 Analysis? [-]
~C»J: If yes, flag all ~~~iated data ~ 10 x IDL

as estimated (3). If 10xIDL.$ ~, fla9 all
data .2: ~L.

Are results ootside oontrol limit fla~ with an "r'
on Form I' 5 ard Form IX when ini tial ~tratia'1 a1
Form IX is equal to SO tines IDL or qreater.

20.3

£_J
~ Ql : I f 00, write in the o::."Itra ct - PrdJ lenvNa )-

Catpl i~ se::tioo of the "tata Ac.~~
Narrative".

.20.-4

Circle on ead1 Fo1'1ft IX all percent differ~~
that are ootside tJ')e oontrol 1 imi t.s for initial
ooncentratia'lS equal to or greater than 10 x IDIs a'1ly.

Are any , diff~ val~:
> 10\1 ~]
> 100\1 [_J
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Evaluation of ~tals I2ta for the
Q:)ntract laOOratory ~.Lo;Iam
~ix A.l: I2ta ~~;;:;";;"It. - a:.,tIact
cntpl~ (~ Review')

.m m ~
~~: nag as estiDated (j) all the ~~iated saDple

data ~ lOy..ID!.E: (or ~.~ ~ 10xIDL ~ ~)
for .tUctl percent diff~ is greater than 10\
bJt l~ than lOOt. Reject (red-line) all the
~ ~ i a ted ~ 1 e resu1 ts equal to or qrea ter
than lOy.mLs (or ~ ~ ~ 10xIDL ~~) for
.tU ctl ro is grea ~ ~ or 8:l-1al to 1 00\ .

~: Flag or reject on Fonn I' s aUy the sa1tple results
whcse as-~iatm raw -data are ~ 10xIDL (or ~ ~L
wheJ1 10xID~ ~L)

1.21 J\1rnaoe Atanic 1-.bsomtion (J.).) c:c. Analnis

~l.l Are duplicate injQ:.Otions present in ~~ raw data
(except durin; full !"ethcd of Stardard ~tia1) for
ead'l sanple ~yz~ by GFM?

~ON: If 00, re;~ the data on Fom I's for ~d1
duplicate injecti~ ~ not ~Ontm.

1.21.2 t):) tl1e duplicate injection readirqs agree within 20\
Relative Stardard ~iation (~D) or ~fficient of
Variation (f:'./) for CX)T)Ce11tration greater than ~L?

\o:as a dilution aralyze:i for sanple with aralytical
spike ~ery less than 4O'?

~ON: If no for any of 'the arove, flag all 'the
~~ia~ data as estiJre~.

1.21.3 Is *analytiCal.spilte ~ery o..rtside tJ')e CX)nt.rol
liJnits (85-115%> for any sanple? [_J
).c:WrION: If yes, fla9 t})e aff~ sanple results if the

~ery is tEtween 10-84%; if the ~ery is
tetween 115-200%, fla9 the ~~iated p::6itive sanple
resul ts as est iJTa ted ; reject the ~ ~ i a ted sanp 1 e
results if t})e ~ery is l~ than 10\; reject
p::6itive sanple results if tl'le ~ery is ~ter
than 200%.

A.'1a1}-tical spiJr.e is rK)t require:3 00 the pre-digestion spiJr.e:l saJTple.
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E\ral ua ti a1 of Metal s tB ta for the
~ct. LaOOratory rl.C9l.a1n
~rdix A.l: tBta ~~~SIent - ~ct.

Compliance (Total Revie~)

.m m ~

~: Reje:t or nag the da~ a\ly ~ the affECtai
&a1tple(s) was rm ~~.1ently ~yzaj by Methcd
of StarDard ~tia'1. .:

.22 }'Om VXII (Met1X)c5, of ~ J.Mit.i~ Results)

22.1 Present? [_J
If no, is any Fonn I result cxxie:3 with "5" or a "+"? [_J
JlC'rIatl: If yes, write request a1 Telep')ae ~ro ~

arrl rontact laroratory for suani tt.al of Form VIII

Is cx:efficient of oorrelation for ~ less than 0.990 for
any saITple? - [_J
WrION: If yes, reject (re:i-line) the affec:ted data.

22.3 Was .~ requirm for any 5a1Tple b.Jt ~ perfor1Ta:3? [_J-
Is coefficient of correlation for MSA less than 0.9951 .J
Are MSA calallations ootside the linear rarqe of the
calibration o.1rve generatOO at the }:e;inni.rq of the
anal yti cal run? £.

)L9I'ION: If yes for any of the aOOve, flag all
the as scx: i a ted data as est iJra tOO ( J') .

22.1, Was proper quanti tation p~1.lre foll~ oon"ectly
as outl~ in the S(JiV on }:age E-23? [_J
~ON: If 00, note exception urrler Q:)ntract PrOOlertV

Non-Catpli~ ~ion of the "~ta "-~~~
Nanative", arrl prepare a separate list.

. MSA is not required on l.CS arrl prep. blank.
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Dissolvedl'I'ot&l or ~raanic/Total ~~-

.23.1 Were any analyses ~OrDm far t!i"~lv8:! as well as
total ~ ytes 00 the ~ san;> 1 e (s) . ~
Were any analyses ~o~ for ~nic as well as total
(organic + ~I"9anic) ar2lytM a'l the &aDe sanple(s)? - [-]
~: 1. 1 f yes, prepare a 1 1st CX2tpar i.rq di ff ~

between all dis-~lv£d (or irorqanic) ard
total anal ytes . Q:lTi=Ute the di f f ~ as
a peroont 0 f the total anal yte a1l Y ~
~i~~lv£d CX)J~tia'1 is greater than ~L
as well as total ca-~l~tia'1.

2. ""wly the followirq questiaw ally if in-
o~c (or dissolv£d ) results are (i) aOOve
~L, arx! (ii) greater than total cxnsti'blents.

3. At least one p~tion blank, ICS, ard u:s
shoold be analyz~ in eadl analytiw tun.

.23.2 Is the ~tration of any d~s.~lvai (or irorqanic)
analyte greater than its total ~tratia'1 by
]tOre ~ 10\1 [_J

.23.3 Is the ~tratioo of any dissolve:! (or wt9anic)
anal )'te greater than its total ~tra t i on by
}:Ore than sot? (_J-
~ON: If nore than lOt, flag toth dis-~lv.s (or

irorganic) ard total val~ as estiJtatai (3);
if nore than 50\, reje::t (n.:!-line) the data
for tXJth val ~ .

}"om I (Field ~lank)

(~: Pesiqnate "Field Blankt' as such on Fom 1:. ,

1.24.1 Circle all field blank values on Fonn I that are
greater than Q).DL, (or 2 x IDL when IDL > ~L).

Is field blank cx>rx::entratia'1 less than ~
(or 2 x IDL 1oIhen IDL > ~L) for all ~ters
of asscx:iatm a~ am soil sanples? [_J
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~' ~~' ~1. *~tal6 IBta for the
Q:I1tract LaDc:>ratory F,I;~LmU
AR:.IeJ'dix A.l: I8ta J.-~~~nt - Q:Jlaact

CDtpliarK:'e (~ Review)

If lX), was field blank val~ a.1~ reject.td
due to oti:.er ~ criteria?

)LWrICIl: U ro, rej~ (~ field blm\k results)
all ~5~ia~ p:lSitive smtple data l~
than or ecJUal to five ~~ the field blank
value. Re j e:t. a1 Form Its the &0 11 &aDp 1 e
resu1 ts tha t ~ 0:Iwerte:1 to "X3/L a1 9aIet
basis are less than or equal to five tiJres

the field blank val~ in \X3,/L.

1.25 Fom XI XII XII (Verification of Ins ttuDental Par8:DeUr'S).

1.25.1 Is verificatioo rep:>rt present for:

InstI\me1t ~tectioo Limits (q\Ja.rterly)? [~
ICP Interelenent C:>n-~ioo Factors (annually)? ~]

ICP Linear P.arq~ (~rly)?

~ON: If 00, CX)r1tact ~ of the lab.

1.25.2 ~m X (Ins~t Detection Limits) - (Note: IDL is rot

requir~ for C-'janide.)

all the anal ytes ? ~)1.25.2.1 Are IDls present for:

all the instnments ~? [-1
For 00th M ard ICP \ot)en 00th are usai for the saJTe
anal yte ? [_J
~ON: If m for any of the aOO\'e, prepare

TeleP1~ Recx>rd lCXJ ard CXX'Jtact
laboratoxy .

1.25.2.2 Is IDL greater tl1an ~ for any analyte? [-3
If yes, is the ooncentratioo a1 Tom I of the saJtple
analyz~ on the instnment whcse IDL ex~~ ~L,
greater than 5 x IDL. (-3
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If IX), flag as estimat81 all val~ l~
than five ti1res IDL of the iJ~tnment ~
IDL ~~s ~.

ktion&

rom XI (Linear ~es).25.3

.25.3.1 Was any sanple result higher than hi~ lirear rarqe
of ICP. [_J
Was any saJtple result hi~ than the highest
calibration stardard for ra1-ICP ~ters? :_J
If yes for any of tJ')e aboI/;e, was the
sa.~le dil~ to ootain tJ'le result 00 Form I? [_J

If 00, flag the result ~rtOO m Fonn I
as est iJra tej (:J) .

)L9rI ON :

26 perc,en t Soli ds 0 f Sediments

26.1 Are percent sol ids in sejiJrent ( s) :

< 50\? ~]
< 10\1 [_J

~ON: If yes, qualify as estiJrata:! all the
resul ts 0 f a sanp 1 e that has per cent
solids between 10\-50% (i.e. moisture
oontent be~ 50%-90\). Reject all
the results of a sanple that has per cent
solids less than 10\ (i.e. m:>isture oontent
greater than 9 ~) .

Reject or flag(J') only tJ')e sanple results
that ~ not previoosly rejectai or flage:l
due to other tX: criteria.

~:
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~uatia'1 of Metals I8ta 'lor the
COntract laOOratDry F~~-~am
~'dix A.2: I8ta }.~~~nt Nan-ative

Sit. Ka tri.z I 8011

lab;t Water-

Reviewer.tractor other.

.1 Validation n~- 'lhe follo.llrx; flags have been ~lie:S in re:1 by the data
val idator arrl mJSt be a)l'\5idere:! by the data user.

J- '!his flag inlicates the result qualifioo as utimated

RaS- Line- A re:!-l~ dra'-'r1 thraX3h a saztple result irdicates \musable
value. 'Ihe re:!-lire:i data are ~ to oontain significaJ1t

errors ~-~ on dcomenta:! informatioo ~ mJSt rot be usaj
by the da ta user.

J\11lv Usable teta- The results that do rX:7t carry "J't or "r&;i-linett are fully usable

Q:>ntr"aC'tUAl oualifiers- 'n1e l~ of ~CtlW qualifiers a~lie:S b)' the lab
on Fom I's is fo..u'd on page 8-20 of sa..' ILM01.0.

.2 The ~ta as~t is given ~10tl ard a'\ the atta~ sheets.
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2 . 3 contract -PrOOl elr'\/Noo-<nrpl ~

}!.!B/F.SAT Rviewe.r: I:e, te :
Signature

:'Itractor Revie'w'er: tate:
Si~ture

Verified by: IBte:
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Evaluatim of ~s te.ta far the
CD.bact lakm"atmy -;:-I.~s;.am
~ix A. 3 : Q:I JtI act )b')~iArc;e
(StoD ~)

aJ~ )OIl-aJon'1..IA! a
( .9D REJ:a:a . )

Rg;ioral Review- of Ls.:xr-itrollm HazardalS Waste
Site O:x1tract laOOratoJ:y lata Package

QSE roe

Ie ha.rd~ied (laroratoty naIte)
:organic data package ~iva! at Re;ioo II has tEen revi~ arxS the quality assura.O)ce and
r!o~ data SUImarized. '!he data revi~ ir.::lmm:
:0 Sa.':ple No.:

~nc. & ~trix:

The
:1tract No. ( ) ~i.res that specific analytical ~rk be d~ arC
at associated ~rts be providej by the contractor to the ~ions, DGIrLV, arx3 s!'D.
:1eral criteria use:3 to detennine the ~o~ were ~~~ on an examiration of:

- t8ta Q:l!pleteness - ~licate Analysis Results
- f',atrix Spi}r.e P.e:sults - Blank Aralysis Results
- Calibration Starrlards Results - }oSSA Results

~-:-s of non-ca:pliance witJ'l tJ'le arove oontract are descr~ belOJ.

7er.ts:

Reviewer I s Ini tiai
tate



.. ~

.' .. . ..

~DJU) ~c ~~ JRE
Page of32 34

IBte: Jan. 1992
~: HW-2
~ia'l: 11

Evaluatia'\ of ~tals I8ta fa:' the
~-,t%act ~tmy ';c~am
~"dix A. 4 : ~lirq List f m: Ie ta ~ er.Iers

»0 ~ ~ ~ ~ ~ ;;:;:-.- ~

~. 1.$UIA a..;iD"l 2 ~)
60 ~~... Juwt
~.)p. C21')
~.I~
'11'" "1-')12
C'2'. Jg:. tP. . '" . ~. VI
~. ~ ~)'8'"..a. 'OT~.
,z;,J. ~. »P.

,.

2. ~ ~im"'ll2 ~>
~i~ A~
~. -.' J~ WI"
P01) 221-.1"
10. Ir)'. ~. ~
~~. ~. \S '"-to MIo~.
~. ~. ". ~aa'I. 10';

C. \SD'A ~ia"\ r.I ~)
A.~)'tlQ.; ~~n &: c-.
~J.l~ Jut-la". ~~
Av ~ J0E1)
~ k~~. Jr.
(. ~) ""-)112
A:. . n. . Ga. . Kr. tS. Jt:. SC. "..
~. ~. 1St. pm;a:.
~lL~)' ~

!.

1..'S'D'A ~j~ 112 (0:.:.)
.,~ ks--.qa\.e b~
A.~~:).. ~ .24'CJ
0- ~ s.."Cs
(3:J) 2t~-':I~
U. PO. '~. ,').. v:. tI:'
C&-.~. "';,~-,. ~. ~~, ~.
:':'I..s. ~~.. "'Z. v. ~; ~
S'..I=:,~ 1~... "',,' ,~
\."!'~A ~;O" ,. r~:)
!3t Sa,.--". CJa:k "JW..
""'~.J', r; =::. Oi:..-,~.~. ~. ""I~~&,-". ~-~-.
PI.. C-,:~:).
~:"J.)~.'.S:'i.
::.., ,r;, ~. ~" 0-:. ..-:
~.:A:~

t. \.Sti'). ~i~. ~ fa:»
~.L~ ~ 'Jau, ~~. C
6'ji tc~ ~~y.
Jb..Ir..a'\, TX "'O"
ta\'~e s-~.
('~) t!).)42~
». lA. M"., TX, ~
~:J,", ~:A~, IJIt:3, !::.s. c:~
~-u'., 11c., ST_11c., ~,
A.:l~c, ~J. TX, DA

"). ~~ ~~a"'. \0:: lA.::-a-..::)'
2~ r_~~, ~~
~-.w.s t~":)'.)G f£:':'~
r:..:. =" Pt :"9 ;, .
(5:')) 2)f-)I!:'
) : , )G . ""!. PC
~~:~.. ~-.w.s t:":)" Se)~~~~:~C

£-":-..&. -;::- ~ M..s. . r.. ;:. l' . ~

J. t.'S~A ~)~. IX (IS:»
or. ~4~~""'~ s-=-.1~
~:~ ~ J9..rw..
SoL-, ~"C'~, C4 "~DS
~~ ~~.;..~')
('~~) "'.-0524
A%, 0. . tC, ,.. ,', A. -e..- j CA Sa. ~ ,
0..&.- 'trwr. 1L-r~t.c::~~ 0: Pa:~fic
's:a..-cs, ~a.;.. 2s1a..-d
J.:..J, CI.:. ~~.. S~, r7-CA.,
\Ie; as

t. ~~ ~;~. VI:1 ~:'~:)'
8:X 1!)66
r.,.""e: T~L-.J ~-:-.&:
1L"~. ~ 1:42S
1\Ia K;..~~
()O3) 2)f-')'~
tt::. t.':. I:. 1..':. ~'.. 1':
A=:. ~, R'P.:.. ta-..a O'C'.. ~ !

10. tSD'A ~j~ X 1A=..,tD:y
P.C. ~X ~t
~~, ~ 1135'
GL-.JdKJth
(206) ..2-0"0
AX, ID, ~, ~
1a~ ~~ ~, ~~ ~~
~ (Tor ~ Q-Jr), ~/L~ ~.
Q»\l"t:1a ~~. IUvv V~l.)'

~:. c..:-:. :"'-PC;" - f~.2)C)
\:s!.r;.
-It: or' S-..rH.., S.\.".
"'e..s..'~"T;'".c~., rr: 2C-'f;~
r:s .)1;.~':4f;

12. U ~ ~.-.cr
,",'SD'I.
~:'.1.\'
'" t. HA.~. Ave.~
8:X "'71
1As \/8;'I.S. IS: 1S~,. ~-;::t ~.# '?"'~'... t'..:Jc..

v ..~ '=' e.-'i
1:.:. 8:> E;E.. . .- po-c.;~-r.:;e. .~



.
sm~ ~~ ~ I ~ JP.F; Page 33 of 34

IBte: Jan. 1992
.~: ~2
. Revisia1: 11

E.\,oaluatia1 of ~ ~ta far the
OJntract labJratar'y ~.L cqI am
'Ape1'dix A.5: ap teta J.-~~~~I)t
&mIrar)' FanD (IJXD:'98ni a )

Ct.' ~A'A ASStSI'«"., .~, 'O~ (1.~ICj)l1CSJ

"'11 c... IIf .en..:

w~ a.., ~

"'M' at ,..,1.':
A",l.'., ltj,tttt ~\/t tt t~r'ttlrll It.S.w CrSttrS,'.

rr'.JAil!.1e:

..,..2.". ')11'" " 1."..", (J) ~, I' Ilc,,'tcl Crll,rSI r.r:.

:.y~.~ CIJ Jft'Stl'll ."S,'eftll lactt~..CI' ., ,.y'.. crS""'.

,



-
\

SrA:~ o~rnc Pf(X:!IXJRE: Page 34 of 34

.e: ~te: Jan. 1992
~: . HW-2
Revisia1: 11
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IJ'a"'qanic Analysis "

D ~C REI;ICliAL ~ASS ~ Re;ion.

NO.

~

WIr7~ ( IF 1m !SD )

R~ 'S }W'1E

HOID~ TDn:s
CAI..IBRATI ~S
BlANKS
ICS
J.I::s
D'JPlJaJE )J-oo.,YSIS
~ SP D<E:
~~
SmIAL Dm.YrIOO~~ ~FI~OO .
onDtX:
O"\I"EPAU. ~SF.5S!m1I' .- .

) - Data has no proble.-:-s/or q..1alifi~ due to minor proble71S.
1 - !eta qualified due to Jrajor proble16.
Z - Data unacceptable.
~ - Probl~, b.Jt do not affect data.

::tJ Im-'.S:

; OF WJ~:

P~W~CE:









METHOD 3810

HEAUSPACE

SCOPE AND APPLICATION

in the second edition of th1s1.1
manua1.

Method 3810 was formerly Method 5020

1.2 Method 3810 1s a stat1c headspace technique for extracting volatile
organ1c compounds from samples. It is a simple method that allows large
numbers of samples to be screened in a relatively short period of time. It is
1deal for screening samples prior to using the purge-And-trap method.
Detection limits for this method may vary widely among samples because of the
large variab1lity and complicated matrices of waste samples. The method works
best for compounds with boiling points of less than 12S.C. The sensitivity of
this method will depend on the equ1l1br1a of the various compounds between the
vapor and dissolved phases.

1.3 Due to the variability of this method, this procedure is recommended
for use only as a screening procedure for other( more accurate determinative
methods (Methods 8010,8015,8020,8030, and 8240).

SU~RY OF METHOD

2.1 The sample 1$ co11ected in sealed glass containers and allowed to
!Qui,librate at 90.C. A sample of the headspace gas is withdrawn with a gas-
tight syringe for screening analysis using the conditions specified in one of
the GC or GC/MS determinative methods (8010,8015, 8020, 8030, or 8240).~

INTERFERENCES

3.1 Samples can be contaminated by diffusion of volatile organics
(particularly chlorofluorocarbons and methylene chloride) through the sample
container septum during shipment and storage. A field sample blank prepared
from reagent water and carried through sampl1ng and subsequent storage and
handling can serve as a check on such contamination.

3.2 Contaminat10n by carryover can occur whenever high-level and low-
level samples are sequentially analyzed. To reduce carryover, the sample
syringe must be rinsed out between samples with reagent water. Whenever an
unusually concentrated sample is encountered, it should be followed by an
analysis of reagent water. It may be necessary to wash out the syringe with
detergent, r1nse with distilled water, and dry in a 105.C oven between
analyses.

3.3 Before processing any samples, the analyst should demonstrate daily
through the analysis of an organic-free water or solvent blank that the entire
analytical system 1s interference-free.

~\8

,.rom

Co.

~~~lJ . ~;;:;. 3 ,;y'_")d~

fU'~'11-~I~t ,t'u.,11~:~5r;"'~78'9J

POSt"'" Fax Note 7671

'°5. ~\~li
: ~.Jc.pt~ ~ N"\ <-- I
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4.0 APPARATUS AND MATERIALS

4.1 Refer to the spec1f1c determ1nat1ve method for appropriate apparatus
and materials.

Chemical 112995,Hypo-Vials Co.,4.2 V1als: 125-mL
equ1valent~ur each.

or(Pierce

Tuf-Bond (Pierce 112720 or equivalent).~~:
~; Aluminum (P1erce 1132141 or equ1valent).

Hand (Pierce 113212 or equivalent).Cr1~er:

valve and chromatographicgas-t1ght with shutoff4.6
needles.

Syringe: 5-mL,

capable of

4.7 M1crosyr1nae: 250- or 500-uL.

4.8 Water bath: Heated, with concentr1c ring cover,
temperature control l!S.C). The bath should be used 1n a hood.

5.0 REAGENTS

Method 8000 formethod and5.1 Refer to the specific determ1nat1ve
preparation of calibration standards.

SAMPLE COLLECTION, PRESERVATION, AND HANDLING6.0 C?
Organicmaterial this chapter,6.1 Refer to the

Analytes, Section 4.1.
tointroductory

7.0 PROCEDURE

7.1 Gas chromatoaraphic conditions and Calibratjo{!: Refer to the
specific determinative method for Gt operating conditions and to Method 8000,
Section 7.4, for calibration procedures.

sample into each of two

7.2 ~~~_le _~~p_ar_~~1°~:

7.2.1 Place 10.0 g of a well-mixed
separate 125-mL septum-seal vials.

waste

7.2.2 Dose one sample vial through the septum with 200 uL of a
50 ng/uL calibration standard co"tain1ng the compounds of interest.
Label this -l-ppm spike.-
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septum seal via) with 200 ul
label this -t.ppm standard.-

7.2.4 Place the sample, 1.ppm.sPfke. and I-ppm-standard vials into
a 90.C water bath for 1 hr. Store the remaining samp1e via1 at 4.0.C for
Po$s1b1e future ana1ysfs.

7.3

8.0

8.1 Before Processing any samples, the analyst should demonstrate
through the analysis of a distilled water method blank that all glassware and
reagents are 1nterference~free. Each t1me a set of samples is extracted or
there is a change in reagents, a method blank shou1d be processed as a
safeguard agafnst chron1c laboratory contamination. The blank samp1es should
be carried through all stages of the samp1e preparation and measurement.

8.2 Standard Qua11ty assurance practices should be used with this
method. Fortified samples should be carried through all stages of sample
preparation and measurement; they should be ana1yzed to validate the
sensitivity and accuracy of the analysfs. If the fortified waste samples donot indicate sufficfent sensit1v1ty to detect less than or equal to 1 uglg of
sample, then the sensftivity of the fnstrument should be increased.

g.o w
t

.-9.1
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(VCAAO1.OVOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER

Revision: 0Date: APRIL, 1994USEPA REGION II

CKAGE COMPLETENESS AND DELIVERABLES

LAB:SE NUMBER:

SrrE:

'his Region II SOP document is based on the Draft USEPA CLP SOW: Volatile
Irganics Analysis of Ambient Air in Canisters December 1991, Revision

'CAAO1. o.

NO
Data Comoleteness and Deliverables

Have any missing deliverables been received
and added to the data package?

3..1

Call lab for explanation/resubmittal of any
missing deliverables. If lab cannot provide
them, note the effect on review of the package
under the "Contract Problems/Non-Compliance"
section of reviewer narrative.

ACTION:

Is the Complete SDG File (CSF) Document Invento~
Sheet (Form AADC-2) filled out correctly?

J..2

Cover Letter. Narrative. and Data Re~ortina 'Forms

Is the Narratiye and Cover Page - AAVC present?2.1

2.2 Is Case Number contained
in the Narrative or Cover letter?

2.3 Are the following Data Reporting Forms present?

[Form I - AAVC-land -2]Analysis Dat~ Sheet

[Form I-AAVC-TICITentatively Identified Compounds

Blank Summary [Form II - AAVC]

Laborato~ Control Sample Data Sheet
[FormIII - AAVC]

GC/MS Instrument Performance Check and Mass
Calibration [Form IV - AAVC]

AAVC- 1 -VOA



VCAAO1.O)VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER

Revision: 0Date: APRIL, 1994'SEPA REGION II

NO

Initial Calibration Data Sheet
[Form V - AAVC-l and -2]

Continuing Calibration Data Sheet
[Form VI - AAVC-1 and -2]

Internal Standard Area and RT Summary
[Form VII - AAVC]

Canister Certification [Form VIII - AAVC-l,

AAVC-2, and AAVC-3]

1-1[Form IX - AAVC)Analytical Sequence

~anister Recei~t/Loa-in Sheet.0

Receipt of each canister is recorded in a
laboratory notebook dedicated to this use.
The sample receipt/log-in sheet (Form AADC-l)
must demonstrate that the information on custody
records, traffic reports, and sample tags agree
for each sample.

~3.1. Do all info items on Form AADC-l agree
with each sample?

If these documents are not consistent,
SMa and attach a record of resolution.

contactACTION:

Traffic ReDorts and Laboratorv Narrative0

Are the Traffic Report" Forms present for
all sampl-es?

4.1

If no, conta~t lab for replacement of missing
or illegible copies.

ACTION:

AAVC- 2 -VOA



VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER (VCAA01.0)

Date: APRIL,USEPA REGION II 1994 Revision: 0

H/ANOYES

.0 Boldina Times

5.1
(VTSR)

Bave any VOA technical holding times I

determined from the date of sample receipt
to the date of analysis, been exceeded?

Analysis of air samples in canisters must be
completed within 14 days of the VTSR for
nonpolar compounds. Polar compounds such as
methanol, acetonitrile, ethanol, butanol,
and methyl ethyl ketone have been found to be
less stable than the more nonpolar VOCs, when
stored in canisters over seven days. Note that
ethanol, butanol, and methyl ethyl ketone are not
target compounds.

NOTE: The contract requires that samples must be
retained from VTSR until 45 days after
delivery of a complete sample data package
to the Agency.

VOA Table of Holding Time Violations

Sample
ID

Sample
Matrix

Date Lab
Received

Date,
Analyzed

ACTION: If technical holding times have been exceeded,
flag all positive results as estimated ("J") and
sample quantitation limits as estimated ("UJ"),
and document in the data assessment that holding
times were exceeded. At a minimum, all results must be
qualified flJII, but the reviewer may determine that.
non-detect data are unusable ("R").. Use Table 1-
below as a guide.

AAVC- 3 -VOA



(VCAAO1.O)VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER

JSEPA REGION II Date: APRIL, 1994 Revision: 0

TABLE 1 VOA Technical Holdina Time

e foll~ 'table ~rise. 'the techDical holding 'tue eriteru and the data qualification
idelines for all associated field .ample..

Nonpolar Compound,
HOLDING TIME

NOT OUALIPIED ~ B

Detect.- 0 - 14 day. > 14 day.

Non-detects 0 - 14 dayS > 14 days > 28 days

Polar Compounds
HOLDING TIME

NOT OUALIFIED .!Z R

Detects > 7 day.O-'7day8

0 - 7 daysNon-detects > 7 dayS > 28 days

H/ANO;lA~
..0 Leak Test Evaluation

6.1 All canisters are leak tested prior to each
sampling use.
Form VIII - AAVC summarizes the canister
certification for each canister. The initial
gauge pressure should be approximately 206 kpa
(30 psi) with zero air.

Does the final pressure decrease by more
than 0.2 kpa (0.029psi) within 24 hours? ~

ACTION: If the canister does not meet the leak-tight
cri teria all results should be flagged "R II.

6.2 All canisters must undergo an evacuation test.
Each canister is evacuated to <0.05 mm Hg and the
initial vacuum reading is reported on
Form VIII-AAVC.

Is the final vacuum reading within 0.02 mm Hg
of the initial reading, after 24 hours?

ACTION: If the reading exceeds the 0.02 mm Hg range
all results should be flagged "R".

AAVC- 4 -VOA



(VCAAO1..0)VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER

Revision: 0Date: APRIL, 1994USEPA REGION II

N/ANOYES

Canister Certification Form ViII-AAVC-l

Canister certification involves two procedures:
blank analys.is and spike analysis.

Blank Analysis7.1

All canisters have to be checked after cleaning.
Check values on Form VIII-AAVC-l. Is any target
analyte higher than its CRQL?

ACTION: The lab has to reclean the canisters if a)
any target compound exceeds its CRQL or b) the
total concentration of all target and
non-target compounds together exceeds ~O Ppbv.
If the lab failed to do so, it should be noted
under contract non-compliance. The contamination
analyte should then be rejected "R".

Spike Analysis7.2

For the spiked canister, the acceptable
% Difference, after seven days, for any target
compound at a nominal 10 ppbv concentration
in humidified zero air is < z 30\. If the above
criteria is not met, the lab is required to resolve
the problem and reclean the canister. The
canister shall undergo a spike analysis and
be subjected to the same criteria for cleanliness.
If after "reanalysis, the \D is still outside
the z 30\ criteria for any compound, the
canister must not be used. (High \D values can be
caused, for instance, by canister leak at
seams or active sites in the canister).

.Ll.Are any analytes exceeding z 30 \D?

If yes, reject all sample analytes.
The particular canister should have
been reanalyzed or set aside.

ACTION:

AAVC- 5 -VOA



VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER VCAA01.0)

~SEPA REGION II Date: APRIL, 1994 Revision: 0

N/ANO

7.3 is the pressure recorded on the canister ID tag
significantly different (greater than 10%) from
the gauge pressure measured at canister receipt?
(see header on Form I-AAVC for each sample)

ACTION: If yes, the integrity of the sample is suspect
and the data must be flagged "R".

If gauge pressure is <83 kPa «12 psi), the
lab may wish to pressurize the canister, as
an option, with humid zero air up to a gauge
pressure of approximately 137 kpa (20 psi) to
enable sample flow during analysis.

Note:

1.0 Laborato~ Control S~les

8.1 Is an LCS Data Sheet (Form III-AAVC) present
and complete for each LCS?

8.2 Was an LCS prepared (10ppbv) and analyzed at
the required frequency (once per 12 hour
analytical sequence, and concurrently with
the samples in theSDG)?

AcrION: Call lab for explanation!resubmittals.
If missing deliverables or information
is unavailable, document the effect in
the data assessment.

Are there any transcription/calculation errors
between the raw data and Form III-AAVC?
Check LCS target compound recoveries.

8.3

~
ACTION: If large errors exist, call lab for

explanation/resubmittal, make necessary
corrections and document the effects ~
the data assessment.

8.4 Is the % recovery within 60-140 , for each LCS
tarqet comQound reported on Form Ill-AAVC?

ACTION: Professional judgement should be used to
qualify the impact on sample data, if the
recoveries are outside the given limits.

AAVC- 6 - VOA



(VCAAO1.O)VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER

Revision: 0Date: APRIL, 1994USEPA REGION II

N/ANO

Is the RT of each re~orted LCS comDound within
the windows established during the most recent
valid calibration?

8.5

I~ the most recent calibration is the initial
calibration use mid level standard (10 ppbv).

Professional judgement should be used to
qualify sample data, if retention times
differ by more than 20 seconds.

Ac-I'ION:

8.6 Do the Internal Standards meet the
requirements specified in Sections 18.1 and 18.2?

see Sections 18.1 and 18.2.ACTION: If not,

8.7 LCS acceptance criteria must be met before any
field samples, PE sample, and required blanks are
analyzed. Samples outside the LCS
technical acceptance criteria, given in Sections
8.4 and 8.5 will require reanalysis at no
additional cost to the Agency. Was any sample
reanalyzed? If no, proceed with the following
actions and note under contract non-compliance.

Circle outliers in redACTION:

ACTION: 1.. If one or two LCS compounds are outside
the specified limits, the associated
sample results for the outl~ing comgounds
should be qualified as indicated in
Table 2 below.

2. If more than two LCS compounds are outside
the acceptable recovery limits upon reanalysis,
or the reanalysis was not performed, then ~
associated sample data should be qualified
as specified in Table 2 below and documented
in the data assessment under "Contract
Non-Compliance" and "System Performance 'I sections.

3. If the absolute RT for any LC5 compound is
outside the established windows, then
qualify positive results and non-detects in

AAVC- 7 - VOA



(VCAAO1.O)VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER

3EPA REGION II Date: APRIL, 1994 Revision: 0

N/ANO

the associated environmental sample data for
that LCS compound(s) (See Table 2). All non-LCS
compounds should be qualified using professional
judgement.

AAVC Laboratorv Control Samoles

TABLE 2

The following ~ab1e summarizes ~he LCS criteria and the data qualifica~ion guidelines
all associated field samples.

LCS HQI
OUALIFIED

;t1 B

RECOVERY

60 - 140\ < 60t,>1~~O'.cts

a 60t 10 - 59t < lOtJetects

~SOLUTE RT OF LCS COMPOUNDS
--- -

cs C~ounds in
amples

RT: (min) : 0.33 >.: 0.33

0 GC/MS Instrument Performance Check

9.1 Are the GC/MS Instrument Performance Check
Forms (Form IV-AAVC) present for Bromofluoro-
benzene (BFB)?

9.2 Are the enhanced bar graph spectrum and
mass/charge (m/z) listing for the 50 ng BFB
provided for each twelve hour shift?

9.3 Has the instrument performance compound been
analyzed for every twelve hours of sample
analysis per instrument?

AAVC- 8 -VOA
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Revision: 01.994Date: APRIL,USEPA REGION II

N/ANOYES

List date, time, instrument ID, and sample
analysis for which no associated GC/MS
tuning data are available.

AcrION:

SAMPLE NUMBERSINSTRUMENTTIMEDATE

If lab cannot provide missing data, reject ("R")
all data generated outside an acceptable twelve
hour calibration interval.

ACTION:

Have the ion abundances been normalized to
m/z 95? .Ll

qualify allIf mass assignment is in error,
associated data as unusable (R)

ACTION:

Have the ion abundance criteria been met for
each instrument used? 1-1

List all data which do not meet ion abundance
criteria (attach a separate sheet).

A.CTION:

theIf ion abundance criteria are not met,
Region II TPO must be notified.

ACTION:

Are there any transcription/calculation errors
between mass lists and Form Vs? (Check at least
two values but if errors are found, check more.) .Ll

Have the appropriate number of significant
figures (two) been reported? .Ll

If large errors exist. call lab for
explanation/resubmittal, make necessary
corrections and document effect in data
assessments.

ACTION~

Are the spectra of the mass calibration
co~ound acceptable?

9.8
.u.
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VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER (VCAAO1.O>

'JSEPA REGION II Date: APRIL, 1994 Revision: 0

N/ANO

ACTION: Use professional judgement to determine
whether associated data should be accepted,or qualified. .

LO.O Performance Evaluation SaDmle

10.1 The PE sample will assist the Agency in monitoring
Contractor performance. The lab will not be
informed as to which compounds are contained in the
PE samples or the concentrations. Was a PE samp~e
submitted from the Agency with each SDG?

10.2 PE samples must be validated like environmental
samples. There is no holding time for PE samples.
If the data results do not comply with the Agencies'
spike results use professional judgement together
with other QC criteria in order to determine
usability of the other data in the SDG. If the
associated data was rejected because of PE results,
the EPA technical project officer must be notified.

~O.3 Do the Internal Standards meet the
requirements specified in Sections ~8.~ and 18.2? .Ll

ACTION: If not, see Sections 18.1 and 18.2

0 Labora torY Blanks

~~.~ Is an-Analysis Data Sheet (Form II -AAVC)
present and complete for each method blank?

11.2 Frequency of analysis:

Has a method blank analysis been reported per
sample batch of 20 or ~ess, per instrument
for each 12-hour analytical sequence?

Has a method blank been analyzed after
the initial calibration or a valid
calibration check standard, and before the
LCS, prior to sample analysis?

ACTION: If any blank data are missing, call lab for
explanation/resubmittals. If missing
deliverables are unavailable, reject ("R")
all positive data.

AAVC- 10 - VOA



VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER (VCAA01.0)

USEPA REGION II Date: APRIL, 1994 Revision: 0

N/ANO

11.3 Chromatography: review the blank raw data -

chromatograms, quant reports and data system
printouts. Is the chromatographic performance
(baseline stability) for each instrUment
acceptable?

Use professional judgement to determine the
effect on the data.

Ac-TION:

11.4 Do the Internal Standards meet the
requirements specified in Sections 18.~ and ~8.2?

ACTION: see section 18.1 and 18.2.If not,

.2.0 Blank Contamination

12.1 Do any method blanks have positive
target and non-target VOA results? .Ll.

AcrION: Use Table "3 below to qua~ify samples with
~arget compoUDdresul~s also present in ~he
associated blank. Use the la~gest value
from all the associated method blanks if
more than one method blank was run.

VOA Labora torY Blank.
TABLE 3

Le following table summarize. the laboratory blank criteria and the data qualification
lid.linea for all as.ociated field sampl...

. ~f 8ample result i. a180 le.5 than CRQL. report as not detected (U) at [CRQL).
)t. that the dilution factor has to be taken into account when calculating the Blank Level.
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"TSEPA REGION II Date: APRIL, 1994 Revision: 0

RIA"So

3.0 AAC-VOA TarQ'et Comoo1md Analytes

13.1 Are the Organic Analysis Data Sheets (Form I-AAVC-l,
Form I-AAVC-2), VOA chromatograms, and data system
printouts present and complete with required
header information for each of the following:
a. Samples? .Ll.
b. Method blanks? ~
c. Laboratory Control Sample (LCS)? ~
d. Performance Evaluation Sample (PES)? ~

ACTION: If any data are missing,
specified in 1.1 above.

take action

Ll
Ll
Ll
Ll
Ll

13.2 Is chromatographic performance acceptable with
respect to:
a. Baseline stability?
b. Resolution?
c. Peak shape?
d. Full-scale graph (attenuation)?
e. Other:

13.3 Were any electropositive displacement
(negative peaks) or unusual peaks seen? Ll.

ACTION: Use professional judgement to determine the
acceptability of the data. Address comments
under "System Performance" section of data
assessment.

~3.4 Is the sample component relative retention time
(RRT) within z 0.06 RRT units of the RRT of the
standard component from the most recent
continuing calibration?

NOTE If the most recent calibration is a calibration
curve, the mean RRT ~) should be used for
comparison.

ACTION: II the above criteria is not met; professional
judgement should be used to qualify sample data
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USEPA REGION II Date: APRIL, 1.994 Revision: 0

N/ANO

.LlWas Nation dryer used?].3.5

In cases where Nation tubing is used to
dry the sample stream, polar target and
nontarget compounds must not be reported

ACTION:

Reject all polar compounds if reported as
nondetects. Polar compounds reported as
positive hits should be flagged "J".

ACTION:

4.0 Tentatively Identified ComDounds (TIC)

14.1 Are all Tentatively Identified Compound Forms
(Form I-AAVC-TIC) present and are retention time,
estimated concentration and "IN" qualifier listed
corresponding to each TIC?

14.2 Are the mass spectra for the tentatively
identified compounds and associated "best
match" spectra included in .the sample package
for each of the following?

Samplesa.

b. Blanks

If any TIC data are missing, take
action specified in 1.1 above.

ACTION:

Add "IN'' qualifier if missingACTION:

14.3 Are all ions present in the reference mass
spectrum with a relative.intensity greater
than lOt also present in the sample mass
spectrum?

],4.4 Do TIC and "best match" standard relative
ion intensities agree within 20%?

Use professional judgement to determine
acceptability of TIC identifications.
it is determined that an incorrect
identification was made, change
identification to wunknown" or to some

ACTION:
If
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Date: APRIL, 1994 Revision: 0...SEPA REGION II

N/ANO

less specific identification (example:
"C3 substituted benzene") as appropriate.

Also, when a compound is DOt found in any
blanks, but is detected in a sample and is a
suspected artifact of a common laboratory
contaminant, the result should be qualified as
unusable (R). (e.g., Common Lab Contaminants:
CO2 (M/E 44), Siloxanes (M/E 73), Aldol
Condensation Products, Solvent Preservatives,
and related by products - see Functional
Guidelines for more guidance).

Initial Calibration and System Performance

15.1 Are the Initial Calibration Forms
(Form V-AAVC-l, -2) present and complete for the
volatile fraction at concentrations of 2, 5,
10, 20, and 50 ppbv.

ACTION: If any calibration standard f-orms or raw data
are missing, take action specified in section
1..1. above.

15.2 Was the same volume introduced into the trap
consistently for all field and QC-sample analyses? 1-1

15.3 Was the percent area response change (\ARC) at
each calibration level within z 40\ of the mean
area response over the initial calibration range
for each internal standard?

ACTION: If the range exceeds ~ 40% for particular
compounds, flag these compounds "J" for
positive and non-detects in the associated
samples. If the \ARCs exceeds ~ 90\,
associated sample compounds should be
rejected.

~5.4 Are the relative retention times (RRT) for each of
the target compounds at each calibration level
within z 0.06 RRT units of the mean relative
retention time for the compound?

ACTION: If no, reject the associated sample compounds
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N/ANO

15.5 Are response factors stable for VOAs
over the concentration range of the
calibration ('Relative Standard Deviation
(%RSD}) ..s:.30.0%?

Circle all outliers in redACTION:

If \RSD > 30.0\, qualify associated
positive results for that analyte "J"
and non-detects using professional
judgement. When RSD > 90%, flag all
non-detects for that analyte R
(unusable) .

ACTION:

}';OTE: Analytes ~r~ously qualified "un for
blank contamination are still considered
as "hits" when qualifying for initial
calibration criteria.

15.6 Are the RRFs above 0.05?

Circle all outliers in redACTION.:

If any RRFs are < 0.05, qualify associated
non-detects (R) and flag associated positive
data as estimated (J).

Acr!ON:

Are there any transcription/calculation errors
in the reporting of average response factors
(RRFs) or tRSDs? (Check at least 2 values, but
if errors are found, check more.)

15.;

.Ll

1f large errors exist, call lab for
explanation/resubmittal, ~ke necessary
corrections and document effects in data
assessment.

ACTION:

~6.0 Continuin Calibration Form VI-AAVC-

16.1 Are the Continuing Calibration Forms
(Form VI-AAVC-1, -2) present and complete
for the volatile fraction?
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N/ANO

..Ll

~6.2 Has a continuing calibration standard
(~O ppbv) been analyzed for every
twelve hours of sample analysis per
instrument after the BFB tuning analysis?

List below all sample analyses that
were not within twelve hours of the
continuing calibration analysis.

ACTION:

ACTION: If any forms are missing or no continuing
calibration standard has been analyzed within
twelve hours of every sample analysis, call
lab for explanation/resubmittal. If
continuing calibration data are not
available, flag all associated sample data
as unusable C"R").

16.3 Do any volatile compounds have a \ Difference
(t D) between the initial and continuing

RRFs which exceed the ~ 25\ criteria?

ACTION: Circle all outliers in red.

ACTION: Qualify both positive results and
non-detects for the outlier compound(s)
as estimated. When' D is above 90%, reject
all non-detects for that analyte (R) unusable

16.4 Do any volatile compounds have a RRF <0.05?

ACTION: Circle ~l outliers in red.

ACTION: If the RRF <0.05, qualify associated
non-detects as unusable (R) and "J"
associated positive values.
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N/ANO

~6.S Are there any transcription/calculation
errors in the reporting of average response
factors (RRF) ortdifference (tD) between
initial and continuing RRFs? (Check at least
two values but if errors are found,
check more.) Ll.

Circle errors in redAc-I'ION:

If errors are large, call lab for
explanation/resubmittal, make any
necessary corrections and note errors
under "Conclusions".

AcrION:

ComDound Ouantitation and ReDorted Detection Limits

17.1 Are there any transcription/calculation errors in
Form I-AAVC-l, Form I-AAVC-2 results? Check at
least two positive values. Verify that the correct
miQ point relati~e response factors RRF1o of the
initial calibration, or the RRF1o of the associated
con~inuin9 calibration were used to calculate
Form I results? ~

11.2 Are the reported detection limits adjusted to
reflect sample dilutions?

ACTION: If errors are large, call lab for
explanation/resubmittal, make any
necessary corrections and note errors
under "Conclusions".

NOTE: When a sample is analyzed at more than
one dilution, the lowest CRQLs are used
(unless a QC exceedance dictates the use
of the higher CRQL data from the diluted
sample analysis). Cross out "E" from the
original analysis. Replace the concentrations
in the original analysis with the ones from
the diluted sample. Specify which Form I
is to be used. Draw a red "X" across the entire
page of all Form I's that should not be used,
including any in the summary package.
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N/ANO

3.7.3 Have any target compound concentrations exceeded
the calibration range of the GC? .LJ.

ACTION: If yes, flag as estimated (nJ").

3.7.4 Was more than one method of quantitation used to
calculate sample results within a batch or 12 hr.
analytical sequence? Ll

1.7.5 Did the lab report the target compounds below
CRQLs with the suffix "J"?

ACTION: When appropriate, include suffix "J"

.0 Internal Standard (Form VII-AAVC)

18.1 Are the 3 internal standard areas (Form VII-AAVC)
of every gample, LCS, PE, and blank within the
upper and lower limits (+40% to -40%) for
each continuing calibration or 10 ppbv level of
initial calibration?

ACTION: List all the outliers below

Internal Std Lower LimitArea Upper Limit

ACTION: 1. If the internal standard area count is
outside the limit, flag all positive
results quantitated with this internal
standard with a ftJ."

? Non-detects associated with IS area
counts> 100\ should not be qualified

3. If IS area is below the lower limit
« 60\), qualify all associated non-
detects (U values) "J". If extremely low
area counts are reported, « 25\), or if
performance exhibits a major abrupt drop
off, flag all associated non-detects as
unusabl e ( "R ") .

AAVC- 18 -VOA
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N/ANO

18.2 Are the internal standard retention times in
each sample, LCS, PE, and blank within 20
seconds of the corresponding retention times
in the associated calibration standard?

ACTION: Professional judgement should be used to
qualify sample data if the internal standard
retention times differ by more than 20 seconds

g.o AnalYtical SeQUence Check (Form -rX-AAVC)

~9.~ Is Form IX-AAVC present and complete for
each column and each period of analyses?

If no, take action specified in 1.1 above.ACTION:

19.2 Was the proper analytical sequence followed
for each initial calibration and subsequent
analyses?

ACTION: If no, use professional judgement to
determine the severity of the effect
on the data and qualify it accordingly
Note under "Contract Non-Compliance"

0.0 Field Du~licates

20.1 Were any field duplicates submitted for
VOA analysis? ~

AcrION: Compare the reported results for
field duplicates and calculate
the relative percent difference.

A C'1'1 ON : Any gross variation in the results of
the duplicates must be addressed
in the reviewer narrative. If, however
large differences exist, identification
of field duplicates should be confirmed
by contacting the sampler.

AAVC- 19 -VOA



VOLATILE ORGANIC ANALYSIS OF AMBIENT AIR IN CANISTER (VCAAO1.O)

JSEPA REGION II Date: APRIL, 1994 Revision: 0

DATA ASSESSMENT

Volatile Orga~ics~s Data Assessment is based on the USEPA Region II SOP:
~alysis of Ambient Air in Canisters, April 1994.

SDG No. LABORATORY:

SITE

~l data are valid and acceptable except those analytes which have been
[Ualified with a "J" (estimated), "U"(non-detects), or "R" (unusable).Iction is detailed on the attached sheets. . All

wo facts should be noted by all data users. First, the "R" flag means that
hp associated value is unusable. In other words, due to significant QC

~: lems, the analysis is invalid and provides no information as to whether
h... compound is present or not. "R" values should not appear on data tables
lecause they cannot be relied upon, even as a last resort. The second fact to
:eep in mind is that no compound concentration, even if it has passed all QC
.ests, is guaranteed to be accurate. Strict QC serves to increase confidence
.n data but any value potentially contains error.

actions are detailed below and on the attached sheets:

.eviewer's
ignature.: j /199,Date:

'erified By: Date: ,/_/199.

Case#

AAVC- 20 -VOA
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Designed for Simplicity

The Waterra Inertial pump was desicned from the
onSet to meet IOOIr roils: simplicity. perionnance and
quality sample collection in a packag- affordable enough
to OeOocate to eYery --- Watem found that by

elirninaanc complex and over~~-ed componena
l8<e bladders. piStons and SI.KImersibIe moton that a
low coSt. easy to ~e pump could be produced.
The final product consIsa only of a fOOtVaI¥e and a
lenp of pIasOc tubinc that when osdllated u~ and
down in tile weI produces a Row of water. Our diena
have found chat our simple. reliable and vemtile

salnPlinc synem excels in performance. yet is eaSIly
affordable. In the field. W.tern has always perfonned
beyond the expeCtations of such a simple design.

Cort Effective Dedicated Sampling Pumps

A Better Solution: Dedicated sampling Systems
are regarded by voundwater professionals to provide
better qual~ and more rePf"esenQtlve samples at a
dramatically reduced con. Water~ P'In1pS COSt &ale
more than bailers to dedicate. yet equal or excee<l far
more cO$dy pumps in performance.

Reduced Sampling Cons: InsaIIinC ded'1Qted
pumps to all your wells eliminates cosdy field blanks.
lowers the risk and associated COsts 01 cross
contamInation and reduces labor expenses by
mimmlZlng tedious asks and poorly utilized field labor.

Price Advantage: Tbe W~ IneniaJ SyStem
oners dedicated insallations at a pnce comparable to
that of baIlers. but with superior periorma~e and

flexibility. Watem furth..- eXtends SYStem range and

capabilities by providing reliable and easy to use
manual. eleCtric or cu powered aCtUators.

How it Works
I T'*"IlVoIve-, os "-lid.. _. --

IIbftc nsa m u..t .. --
1 ArooiCI-.dOIeI,;,.iooc__Wadle- .

C- ..,..;0 ,;,. . _. oquII m die ~.
J Atdloondddlo--.dIe__-

m__m"_A~-d-
;0_"--'__"'--. ~ die -. - , "'- --
-""'--_d__dIo-,"'m
"'-_d", S Tll.c,o.ic ,.-m

-.. . die -..



The PerfonT1ance Chart shown below is an example of how Waterra has

classified the perfonT1ance capabilities of itS four Inertial Pump Systems. This

chart is intended to assiSt you with the selection of the most suitable syStem

for your specific site. Please note that the ratings have been calculated by

aCtUal field testing in a variety of well conditions and therefore may seem

somewhat conservative in value.

. Waterra Pumps are available in

four (4) performance ranges:
Micro Flow

Low Flow

Standard Flow

High Flow

. The performance of each flow

range is defined by its tubing

diameter - the larger the tubing

the greater the flow rate and

depth capability.)
Flow Rate
DEPICTS FULL RANGE Of FLOW FROM
TO THE LOWEST SUSTAJNABU FLOW

TYPICAl. FLOW RATn USUAlLY FAlL B~N THE TWO YAWlS .
ExnCT THE BEST ROW RA TU IN HIGH YIELD ( MINIMUM
DRAWDOWN) WELLS WITH LARGE WATER CDLUMNS

Well Diameter
_ALLEST DIAMETER ftU SUIT ABU FOR THE SYSTEM

Within each flow range are an
assortment of different footvalve~
and tubing for different sampling

requirements.
See the sec'tions marked 'Optional

Equipment'.
. -8 LARGEST DIAMETER wau. WHERE THE usa OF THE SY5nM- IS ~CT1CAL

Depth Capability
OPTIMAL P£MORMAHCE AT THESE DEPTHS

.
.
. NEARING SYSTEM UMITAT/ONS AT THESE DEPTHS

. EXPECT SOME REDUCTION IN PERfORMANCE

OPERATION QUESTIONABLE AT THESE DEPTHS. EXPECT SHARP\. Y REDUCED PERFORMANCE

Each Flow Range has specific
performance capabilities and
limitations - use the Performance

Chart to select the optimum r "TE

and equipment for your site.SYSTnoC UMIT

_-COM



10. Cakubdon

10.1 Calculate the solids content of the individual samples
from the data obtained in 9.2 as foDows:

S=A/B

11.1.7 Observation of changes in test material or le3ching
solution recorded in 9.8.

11.1.8 Date leach testing Staned, preservation used for
extraCt. and date of analysis.

where:
A = weight in grams of sample after drying.
B - original weight in grams of sample, and
S - solid content, gig. .

Average the tWo values obtained. Record as the solids
content.

12. Precision and Bias
12.1 No information is ~ntly available as to the

precision or bias of the analysis of specific constituents in the
extraCt. It is recommended that users of this test method
validate the applicability of their chosen methods of detec-
tion by spiking portions of the extnct. before using these test
methods for the analysis of the extract.

12.2 Based on a coUaborative series of tests on five solid
wastes including Oy ash, cutting Waste. aluminum indUstry
Waste, foundry waste. and non-ferrous foundry Waste, the
overal1 precision of this test method was improved. The
above data was presented at the second ASTM 0-34 Solid
Waste $ymposium.9

12.3 The precision of this test method may vary de-
pending on the solid Waste being tested and on the element
being extracted.

12.4 Determination of the bias of this test method is not
POSS1ole, as no standard reference material exists.

11. Report

11.1 The report shall include the following:
11.1.1 Source of the solid waste, date of sampling, and

sample preservation used.
11.1.2 De5Cription of the solid waste including physical

characteristics and particle size, if known (9.1),
11.1.3 Solids content (9.2) (see Test Method D 2216),
11.1.4 Sample weight if other than 70 g.
11.1.5 Drying time and temperature if other than 16 to 20

b at 104 :t: 28C,
11.1.6 pH and resultS of specific analyses calculated in

appro~te units. Scate analytical procedures used. and filter
used if other than 0.45 ~m,

'COIIIaCt Dr Robert Paule. National I=itllte of Standards &lid TcduIoIOIY.
GaitbetsbIIlJ, MD 20899. OIl aYaiiabiJity of a copy of tJIjs peper -ScatlStlai
Analysis and ~ ofFaaors AJT«tina tile ASTM ~nc Tat".

APPE.'lDI:X

Xl. ACrrAll0N TECHNIQUES AND

X 1.1 While a major effort relative to development of the
test method has been undertaken to determine the optimum
agitation rate, equipment, and liquid/solid ratios specified in
the test method, it is recognized that these variables may
significantly influence the results on certain solid Wastes. and
that they may not be adequate for certain solid wastes, such
as monolithic, solidified, or organic wastes.

X 1.2 The possible effects of varying the agitation tech-
nique and rate include de~ of mixing, rate of release of

77Ie American Soci«Y frN' T 8I'*IV and M-..IIIs ,.. 110 ~ ,~ /he ~ d ." ... ,... --- ., co. - ~.
rill ." tam "'~ ., It8S tI. US8'I d "* ~ - ~ «IYi8e(1 tIW ;J "';'~I d /he ~ d any sucII
patWlt ri;IWa. IIId the riSk d iIII;'.-~T d sucII ~ .. ..." fIlM' -. '~~i.

TIW8 ~ /8 ~ 10 ~ ., My '*"- by /118 ~ t8ChfWCa/ c~ ~ ".. be ,.,... .." 'we ~ ~
I ~ I8wII8d. MIw .~~~ a' ,.;;;;- ~~~ YOI ;;c,.q ~ - ... .".. to' r8¥I8ot d". -.-v a' to' ~ ~
Ind s/JOUId ~ ~ 10 ASTM ~ YOI ;;c, u ... tec-.. cwW ;;c,.~8b9 . . In.-*I9 d tile .~~
/Idw.:a' ca,., ". ~ ~ "., -..i. .. ~ ,... rn. ~ ;;c, IMve II« ~ . - '-*IV ~ sIIQJjd ",.. ~
v'-S knowfIlO the ASTM COImWlee «I ~ 1878 R.:. St. ~ PA 19703.

~

RATE, AJ.'ffi UQUID/SOLill RATIOS

constitUentS, and panicle abrasion effeCts. The precision of
the test method may also be influenced.

X 1.3 The possible effects of varying the dilution ratio
include degree of mixing, rate of release of constitUentS (and
POSS1o1e concentration effectS, depending on availability),
and panicle abrasion effects.

X 1.4 Effons are underway to develop test methods that
are mo~ suitable for use with organic, monolithic, and
solidified wastes.



laboratory (see Practice E 122).
7.4 It is imponant that the sample of the solid waste be

representative with respect to surface area, as variations in
surface area would direCtly affect the leaching characteristics
of the sample. Solid waste samples should contain a repre-
sentative distribution of particles sizes.

7.5 Keep samples in closed containers appropriate to the
sample type prior to the extraction in order to prevent
sample conwnination or constitUent loss. Where it is desired
to extract biologically or chemically active samples in their
existing State, store the samples at 4.C (Practices D 3370) and
stan the extraction within 8 b. Where it is desired to extract
such samples in a State representative of the results of
biological or chemical activities, the samples may be specifi-
cally handled to simulate such activities. Record the storage
conditions and handling procedures in the report.

9 . Proced ore
9.1 Record the physical description of the sample to be

tested including particle size so far as it is known.
9.1 So/ids COll1ent'--Determine the solids content of ~

alate portions of the sample as follows:
9.2.1 Dry to constant weight tWo dishes or pans of size

suitable to the solid waste being tested at 104 :!: 2.C. Cool in
a desiccator and weigh. Record the value to :!: 0.1 g.

9.2.2 Put an appropriately sized portion of sample of the
solid waste to be tested into each pan. Scale the weight used
to the physical form of the solid waste tested. Use a
minimum of SO g but use larger samples where panicles
larger than 100mm in average diameter are being tested.
Weigh. Record the weight to ::; 0.1 g.

9.2.3 Dry 16 to 20 h at 104 ::; 2.C. Certain solid wastes,
such as scrubber sludges. may contain compounds that are
subjeCt to calcination at the specified drying temperatUre.
Dry these compounds at lower temperatures. For example,
gypsum may be successfully dried at 4S.C (Test Methods
C 471) and CaSO). I/2H10 wastes at 85.C. Record the
actUal temperature and time of the drying period.

9.2.4 Cool to room temperature in a desiccator and
reweigh. Record the weight to :!: 0.1 g.

9.3 Shake Procedure-Weigh or tare the container to be
used in the shake test to the nearest or within I g.

9.4 Add to the container approximately 70 g of solid
waste (Section 8) and detennine and record the weight of
sample used to In g. If weights other than 70 g are used. note
in the report.

9.S Add to the container a volume of test water (6.2) equal
in milliIitres to 20 times the weight in grams of the sample
used in 9.4. See discussion of dilution ratio in Appendix
(Example: 70 g sample - 1400 mL water).

9.6 Agitate continuously for 18 ::; 0.25 hat 18 to 2TC.
9.7 Open the container. Observe and record any physical

changes in the sample and leaching solution.
9.8 Let the sample Settle for S min; then separate the bulk

of the aqueous phase from the solid phase by decantation.
centrifugation, or filtration through a coarse filter paper as
appropriate. Then Vai:Uum or pressure filter the liquid
through a 0.4S-Jun filter. If the separation method ~ in
prolonged filtering time. an 8-Jim filter or other device may
be used. Record any deviations in the report.

9.9 The filtrate obtained in 9.8 is the extract mentioned
elsewhere in this test method. Measure the pH of the extract
immediately, then ~ the extract in a manner consis-
tent with the chemical anaJysis or biological testing proce-
dures to be perfonned (Practices D 3370). If sufficient liquid
pha~ is not available for the analyses, so indicate in the
repon and do not continue the procedure; or alternatively.
perfonn the extraction procedure on additional samples of
the solid waste to obtain sufficient liquid phase. Where phase
separation occun during the storage of the extract, appro-
priate mixing should be used to ensure the homogeneity of
the extract prior to its use in such analysis or testing.

9.10 Analyze the extract for specific constitUents or prop-
erties or use the extraCt for biological testing ~ures as
desired using appropriate ASTM Standard methods. Where
no appropriate ASTM methods exiSt. other methods may be
used and recorded in the repon.

8. Sample Preparation
8.1 For free-flowing parnculate solid wasteS, obtain a

sample of the approximate size required in the teSt by
quartering the sample (Section 7) received for testing on an
impermeable sheet of glazed paper, oil cloth, or other flexible
material as foDows:

8.1.1 Empty the sample container into the center of the
sheet.

8.1.2 Aatten out the sample gently with a suitable
maigbtedge until it is spread uniformly to a depth at least
tWice the maximum particle diameter panicle size.

8.1.3 Remix the sample by lifting a corner of the sheet
and drawing it across. low down. to the opposite corner in a
manner that the material is made to roll over and over and
does not merely slide along. Continue operation with each
comer, proceeding in a clockwise direction. Repeat this
operation ten times.

8.1.4 Lift all four corners of the sheet towards the center
and holding all four corners together, raise the entire sheet
into the air to fonn a pocket for the sample.

8.1.5 Repeat 8.1.2.
8.1.6 With a Straightedge at least as long as the flattened

mound of sample (such as a thin-edged yard stick), gently
divide the sample into quaners. An effort should be made to
avoid using pressure on the Straightedge sufficient to cause
damage to the particles.

8. 1.7 Discard alternate quaners.
8.1.8 If funher reduction of sample size is necessary,

repeat 8.1.3 through 8.1.7. A minimum sample size of 70 g is
recommended for each extraction. Additional samples
should be provided for detennination of solids content. If
smaller samples are used in the test. report this fact.

8.2 For field-cored solid Wastes or castings produced in
the laboratory, cut a representative section weighing approx-
imately 70 or 140 g for testing. plus samples for determina-
tion of solids content. Shape the sample so that the leaching
solution will cover the material to be leached.

8.3 For fluid solid Wastes. mix thoroughly in a manner
that does not incorporate air to assure uniformity betore
withdrawing a 70 or 140 g sample for test. Take samples tor
determination of solids content at the same time as the test

samples.



FIG. 1 Extr8ctor

potential to affect the concentration of volatile extracts in the
extract.) Containers should be cleaned in a manner consis-
tent with the analyses to be performed

permit its use without lessening the accuracy of the detenni-
nation.

6.2 Purizy of Water-Unless otherwise indicated. refer-
ences to water shall be understood to mean Type IV reagent
water at 18 to 2TC (Specification D 1193). The method by
which the Type IV water is ~ that is, distillation. ion
cxcbangt;, reverse osmosis, electrodialysis, should remain
coristant throughout testing.

6. Reacents
6.1 Purity of ReagenLS-Reagent grade chemicals sba1l be

used in all tests. Unless otherwise indicated. it is intended
that all ~ents sba1l conform to the specifications of the
American Chemical Society, where such specifications are
available,' Other grades may be used, provided it is first
ascertained that the reagent is of sufficiently high purity to

. -RC:IIeDt Chemicals. AmcricaA Chemical SocIety ~-~1ioftS. - Am. C1JCID.

ial Soc.. WasiliDCtOG, DC. For sugcSIIOns on IJIc tesODI of ~IS DO( listed by
the Amcnaa OICmical SocIety. sa - Raccnt CbcmCIs and Standatds. - by

-II Rosin. D. Van Nosuand Co.. Inc.. :-Icw York. ':oN. and (be -United Sla1CS

1acOpeIL-

7. SamPUnc
7.1 Obtain a representative sample of the solid waste to be

tested using ASTM sample methods developed for the
specific indUstry where available. (See Practices D 75 and
D 420 and Test Methods D 2234.)

7.2 Where no specific methods are available. sampling
methodology for materials of similar physical form shaD be
used.

7.3 A minimum sample of 5000 g shall be sent to the
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Standard Test Method for
Shake Extraction of Solid Waste with Water'

This standard is issued under the fixed destInation D 398i: the number immediately foJlowinc the desicnalioo indiaces the yar Of"
oricinal adOPtion or. in lbe ax Of" ~on. the year of last ~on. A number In ~Iheses indicates the year of last ~pprovaJ. A
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1. Scope
1.1 This test method covers a procedure for leaching of

solid waste to obtain an aqueous solution to be used to
determine the materials leached under the specified testing
conditions.

1.2 This test method provides for the shaking of a known
weight of Waste with water of specified composition and the
separation of the aqueous phase for analysis.

1.3 This slandard does not purpOrl to address ail of the
safety problems. if any. associated with its use. It is the
responsibility of the user of this standard to eStablish appro-
priate safety and health praCtices and detennine the applica-
bility of regulatory limitations prior to use.

waste under the laboratorY conditions described in thisprocedure. .
4.2 This test method is not intended to provide an extract

that is representative of the actual leachate produced from a
solid waste in the field or to produce extractS to be used as
the sole basis of engineering design.

4.3 This test method is not intended to simulate site-
specific leaching conditions. It has not been demonstrated to
simulate aCtUal disposal site leaching conditions.

4.4 The intent of this test method is that the final pH of
the extract reflect the interaction of the extractant with the
butTering capacity of the solid waste.

4.5 The intent of this test method is that the water
extraction simulate conditions wbere the solid waste is the
dominant factor in determining the pH of the extract.

4.6 The test method produces an extract that is amenable
to the determination of both major and minor constituents.
When minor constitUentS are being determined, it is espe-
cially important that precautions are taken in sample Storage
and handling to avoid possible contamination of the sam-
ples.

4.7 This test method has been tested to determine itS
applicability to cenain inorganic componentS in the solid
waste. The test method has not been tested for applicability
to organic substances and volatile matter (see 5.3).

4.8 The agitation technique. rate. and liquid-Eo-solid ratio
specified in the procedure may not be suitable for extracting
all types of solid wastes. (See ~ons 7. 8, and the discussion
in Appendix Xl.)

2. Referenced Documents

2.1 .4ST.'" Standards:
C 471 Test Methods for Chemical Analysis of Gypsum

and Gypsum Products~
D 75 PT2Ctice for Sampling Aggregates)
D 420 PT2Ctice for Investigating and Sampling Soil and

Rock for Engineering Purposes"
D 1129 Tenninology Relating to Water.!
D 1193 Specification for Reagent Water
D 2216 Test Method for Laboratory Determination of

Water (Moisture) Content of Soil and Rock-'
D 2234 Test Methods for Collection of a Gross Sample of

Coai6
D 3370 PraCtices for Sampling Water"
E 122 PT2Ctice for Choice of Sample Size to Estimate a

Measure of Quality for a Lot or Process7

3. DefmitioDS
3.1 For definitions of terms used in this test methoo. see

T~nninology D 1129.

5. Apparatus
5.1 Agiracion Equipmenl. of any type that rotates about a

centra! a.'tis at a rate of 29 rlmin, Fig. 1. (See discussion of
agitation in Appendix Xl.)

5.2 ;Wembrane Filler As.sembI\'-A borosilicate glass or
stainless Steel funnel with a aai fritted base of the same
material and membrane filters.

S.3 Comainers. round. wide-mouth, of a composition
suitable to the natUre of the solid waste and the analyses to
be performed. and constrUCted of materials that will not
allow sorption of constituents of interest. One-galIon (or 4-L)
containers should be used with 140-8 samples and i/2-gallon
(or 2-L) containers with 70-g samples. Multiples of these
sizes may be used for larger samples. The containers should
be of the same approximate geometry as the 2-L and 4-L
bottles. These sizes were selected to establish suitable scam-
etry and provide that the sample plus liquid would occupy
approximately 80 to 90 % of the container. Containers mUSt
have a watertight closure. Containers for samples where gases
may be released should be provided with a venting mecha-
Mm. (Note that the venting of the container bas the

4. Significance and Use
4.1 This test method is intended as a rapid means for

obtaining an extract of solid waste. The. extract may be used
to estimate the release of cenain constitUentS of the solid

I This test method is under the jurisdicUon oj Committee D-34 oa Waae

Manasement aDd is the direct rnponSlbllit.v Of' Subcommittee 034.02 on
ExIrXtlOll aDd Lcxbate TestioJ.

Cumnt edition Iwro¥ed Ckt. ~ J. 198.5. Published .\{arcb 1986. OriIinall~
~ . 0 3917 - 81. LaSI preVIOUS ediaoa 0 j98'i - 8 I.

: ..jnmllli Book 0[ ...sT.\{ SiQndQ,a:s. Vol 04.0 I.
J .4nm1a1 8M ~ ASTM Si4IId41ds. Vol 04.03.. Annual 8M oj'I4ST,W SI4IIdGIds. Vol 04.01.

, Annual ~ ~."ST;\( SlJZ1Id4rds. Vol 11.01.

..4ItmIIJi BixJIc ",-.oIST;\( Sl1IIWi4rds. Vol 0.5.~.

'AnmIaI Book. ~ ..4ST.V SlJJndDrds. Vol 14.02.







Thomey, N., Ogle, R., Jackson, J.
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with the Waterra consistently producing the higher result.
These samples are also from the wells that had the highest
level of contamination.

Conclusions

The analytical results from the Kansas City and Tucson sites
are consistent with observations of Schalla et al.(1988) in
that different sampling devices usually give good agreement
in duplicate samples when dealing with low levels of
contamination. Although the data sets are not of sufficient
size to make firm concLusions, it seems that the Inertial
pump may be better able to provide a less disturbed sample
of more severely contaminated groundwater than some other
devices.

The review of published information clearly demonstrates
that the use of HDPE in the place of Teflon does not produce
any detectable difference in sample chemistry. The impact ot
materials is further reduced if the routine ot standard
field procedures are considered. Normally the device used to
purge the monitoring well is the same as that use to collect
the sample. This prolonged flushing during well purging
essentially eliminates any difference between all polymer
materials.



continued..
Monitoring Well DCE TCE Vinyl Chloride

45-L Bailer
Waterra

120
116

51
46

ND
ND

Bailer
Waterra

62 (76*)
75 (76*)

13 (16*)
12 (12*)

ND (MD*)
MD (11*)

24 Bailer
Waterra

17 (18*
19

ND ( ND*
ND

13 (18*
16

Bailer
Waterra

83-L 18
14

MD
liD

ND
ND

Bailer
Waterra

95-L 570
2000

69
280 (250*1500*)

48
100 (MD*

Bailer
Waterra

126
240

ND
ND

6
ND

Bailer
Waterra

35
29

5
ND

ND
ND

33-L Bailer
Waterra

40 (36*
40

54 (50*)
61

ND (NO.)
12

139-L Bailer
Waterra

NO
HD

ND
ND

ND
ND

Bailer
Waterra

38-L NO
NO

ND
ND

ND
ND

* duplicate sample

The sample set from Kansas City produced some interesting
results. Firstly it seems that the laboratory occasionally
had problems detecting vinyl chloride and TCE because these
compounds appeared erratically in the results. The TCE
analysis from some of the bailer and Waterra samples in 95-L
and 115-0 as well as the vinyl chloride results in 106 were
inconsistent.

Other than the periodic problems in the TCE and vinyl
chloride analysis, these sample results show good relative
correlation between the sampling devices except in
monitoring wells 11S-L, 95-L and 32-M. In these wells there
are marked differences between the Waterra and the bailer,



continued..
WeIll Bladder 11 Bladder #2 Bailer Waterra
UGO6-L 15.2 15.0 8.9 9.7
MWO74-L 18.9 16.0 1.3 16.7

From this sample set only one sample, from the bailer in
well MWO74-L, showed a dramatic variation from those
collected by the other devices. All other samples show good
agreement between all sampling devices.

Oak Ridge National Labs proceeded to further evaluate the
Waterra Inertial pump at a site in Kansas City, KS.
This site was more severely contaminated and three different
contaminants were found in the analysis, dichloroethylene
(DCE), TCE and vinyl chloride. Eighteen monitoring wells
were sampled with Teflon bailers and Standard Waterra
Inertial pumps. Four bailer duplicates and three Waterra
duplicates were collected.

Monitoring Well OCE TCE Vinyl Chloride
113-U Bailer

Waterra
72
69

27
21

53
45

113-L Bailer
Waterra

62
65

ND
liD

28
28

114-U Bailer
Waterra

109
111

lID
ND

53
58

114-L Bailer
Waterra

308
420

62
66

67
73

115-U Bailer
Waterra

1000 (1000*
1500

62 (NO'
60

84
86

83*

11S-L Bailer
Waterra

76
114

47
Sl

990
1200 (1300* 120*) 46*

66-L Bailer
Waterra

74
78

8
8

12
12

40-L Bailer
Waterra

14
14

ND
ND

HD
HD



PPM'a
20

15

10

e

0
1.20CE 1.1.1 TCEA TCEY

Contaminant

PERC

- Baller (W1) - Waterra (W1) - Baller (W2) EIJ W.t.rra (W2)

T-.flon Ball., VS Standard Wat.,ra Pump

TCE (PPB's)
20

16

10

s

0
UGO2-U MWO72-UMWO72-l UGO3-L UGOe-U
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WeIll MW-9

Teflon Bailer Waterra

1,2-Dichloroethyene
1,l,l-Trichloroethane
Trichloroethene
Tetrachloroethene

1100
420

11000
2100

1100
420

11000
2000

WeIll MW-1O

1,2-Dichloroethyene
1,1,1-Trichloroethane
Trichloroethene
Tetrachloroethene

3100
990

18000
3700

3000
960

17000
3300

The minor differences between the sample pairs were not
considered significant and the company was permitted to use
the pump as the sampling device on the project. It should
also be mentioned that CEH, Inc. did not use the recommended
technique for collecting volatile samples from the Waterra
Inertial pump.

The Oakridge National Labs Study

A second study in 1990 was carried out by Oak Ridge National
Labs of Oak Ridge, TN. This study compared samples collected
with Teflon bailers, Teflon and stainless steel bladder
pumps and the Standard Waterra Inertial pump. Seven
monitoring wells were sampled, twice with the bladder pump
and once each with the Waterra and bailer. Trichloroethylene
(TCE) was detected in all of the wells at very low levels.
The results, reported below, are in ppbs.

Well' Bladder #1 Bladder #2 Bailer Waterra
UGO2-U 12.4 16.0 13.6 12.6

MWO72-:-U 1.9 1.8 1.5 1.0

MWO72-L 2.5 2.6 2.2 2.6
UGO3-L 8.5 8.1 3.1 6.8

UGO6-U 11.4 10.0 11.2 10.2



Leaching

Eliminating possible sources of contamination of groundwater
samples has resulted in the evaluation of most of the
materials used in pump and well construction as possible
sources. The main source of contamination of samples by
sampling equipment is from the use of flexible PVC tubing or
bottles. Flexible PVC tubing contains a high percentage of
plasticizers, usually a phthalate ester. These compounds
rapidly leach into ~ples and can appear in subsequent
analysis.

The potential of virgin polyethylene contaminating sample
water by leaching has been evaluated (Devlin, J.F. 1986)
This material did not substantially contaminate organic free
deionized water, Polyethylene is considered to be leach free
as it does not contain any plasticizers. However
polyethylene was found to be difficult to decontaminate and
should consequently not be used in non-dedicated pumping
systems in order to avoid cross contamination.

Unguhlished Work

Several unpublished field studies have been completed that
compare the performance of the Waterra Inertial pump to
other sampling devices. These studies have evaluated the
relative performance of the various sampling devices for VOC
sampling.

The New Jersey study

The first study was completed by CEH, Inc. of Portsmouth, NH
in 1990. The New Jersey Department of Environment (DEP)
requested that CEH, Inc. collect duplicate sample sets from
two wells with Teflon bailers and Standard Waterra Inertial
pumps (Delrin D-25 valve and polyethylene tubing). The state
regulators requested this 8tu~y in order to support
manufacturers claims that the Inertial pump is suitable for
use as a sampling device. These duplicate sets were
submitted to the same laboratory for analysis. The results,
given below, are reported in ppbs.
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SaIDle Bias due to Volatilization Loss

The Barker' Dickhaut Study, 1988

Volatilization loss is recognized as the most significant
cause of negative sample bias in subsequent concentration
determinations. Laboratory evaluations of sampling bias due
to volatilization (Barcelona at &1., 1984, Schalla et al.,
1988) have predicted little to no variation of volatile
halocarbons in samples collected with different sampling
devices. The samples used in these studies contained low
concentrations of volatile orqanics, less than 100 ppb and
the lifts required tor samplinq were shallow, usually less
than 20 feet.

Gas-charqed qroundwater is more likely to produce conditions
conducive to significant volatile losses even with low
levels of VOCs present. Barker and Dickhout (1988) evaluated
the performance of various sampling systems for sampling
qas-charged groundwater. The relative recoveries of volatile
aromatic hydrocarbons with a peristaltic pump, a positive
displacement bladder pump and an inertial lift .Waterra
pump" were compared when sampling methane gas-charged
groundwater.

The suction lift peristaltic pump produced 9 to 13 percent
negative bias relative to other methods. The inertial lift
pump and positive displacement bladder pump produced similar
results.

The performance of these sampling systems was further
evaluated in an artificial well. Samples were drawn from
port near the bottom of the artificial well, as a control,
and from the sampling devices simultaneously.

a

The inertial lift pump consistently produced the highest
concentrations ot volatile halocarbons, the bladder pump
concentrations were 13 to 20 percent lower and the
peristaltic pump concentrations were 23 to 33 percent lower.

This experiment was repeated with the Waterra pump with non-
degassinq water from the artificial well. Under these
conditions the Waterra pump Buffered virtually on loss of
volatile orqanics. Barcelona et ale (1984) also reported
that the bladder pump and bailer produced no serious bias
«2 percent) under non-deqassinq conditions when samplinq
trihalomethanes.
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Percentage Loss

Tube ID\ Type TFE pp PE PVC SIL

1/4"
3/8"
1/2"

4%
1%
1%

6%
2%
1%

10%
3%
1%

14%
4%
2%

15%
4%
2%

Residence
Time

4.5 minutes
12.0 minutes
19.5 minutes

The two main parameters that determine Borbative loss with a
given organic and polymer are the surface area of contact
and the duration of the contact.

The residence time of the sample in the tubing in the above
example is a function of the tubing ID. Since the larger
diameter tubes have a larger storage volume and the flow
rate is fixed to 100 mLjminute the sample requires more time
to move through the tube. Initially one may think that this
would result in greater sorbative loss however increasing
the diameter of the tube significantly increases the volume
of fluid within the tube relative to the surface area of the
tubing available for sorption to take place. This reduces
the impact that sorption can have on a sample.

This comparison is a worst case example because of the
extended contact time between the solution and the tubing
material. In a typical 1001 installation using 1/2" ID
tubing, flows are commonly 1 gpm. This flow rate results in
a contact time between the sample and the tubing of 1
minute. Never the less, the percentage loss predicted by the
model illustrates even in a worst case situation that the
loss due to sorption is insignificant.

There is no question that polymer tubing materials sorb
organics. What is questioned is the belief that the use of
Teflon, instead of less expensive materials, results in a
measurable improvement in sample quality. Host studies now
conclude (Devlin, J.F., 1986, Schalla et al., 1988 and
Thomey et al., 1991) that this is not the case. Field
conditions and the 8ethod of sample collection are far more
significant in their ability to bias sample analysis.



A commonly referenced paper concerning the effect of tubing
materials on sample quality is .Sample Tubing Effect on
Groundwater Samples" by M.J. Barcelona et al. In this study
samples are drawn from sealed lengths of 0.25 inch ID
tubing. Five different tubing materials were studied, Teflon
(TFE), polypropylene (PP), polyethylene (PE), Tygon
(flexible vinyl PVC) and silicon rubber (SIL). The first two
samples were collected after 5 minutes of exposure and the
balance at 10 minute intervals.

There are two probleas with the procedure used by Barcelona
et al. First, rarely is sample water in contact with the
sampling device, including bailers, for any time period near
these durations. Secondly the use of 0.25 inch ID tubing
maximizes the surface to volume ratio, producing an example
that overstates the significance of sorption. Conventional
monitoring well pumps never use tube of this size and
bailers are certainly never constructed with 0.25 inch ID
pipe.

Nevertheless, the data produced in this study illustrates
two important facts. The first is that with relatively short
durations of exposure,S to 10 minutes, the performance
differences between Teflon, polypropylene and polyethylene
are insignificant. Secondly, desorption, the release of
sorbed organics is irrelevant as none of the tubing
materials released any significant portion of the organic
compound they sorbed.

The insignificance of sorption is turther illustrated in
table 4 from "Sampling Tubing Effects on Groundwater
Samples", reproduced below. The sample residence time has
been added to this table. This table compares the
performance of the various tubing materials studied in a
hypothetical model. The sorbative loss is calculated as a
result of passing a 40 ppb aixture of chloroform,
trichloromethylene, tetrachloroethane and
tetrachloroethylene through a 15 meter lenqth of tubing at a
rate of 100 mL/minute. Three ditterent tubing IDs are
evaluated.



equipment which is difficult to transport and offers the
potential of cross contamination if the equipment is not
dedicated.

Waterra's goal was to produce a narrow diameter monitoring
well pump that would bridge the gap between the existing
methods. The task was to develop an affordable well purging
and sampling device that vas efficient, reliable and
suitable for dedication. The result was the Inertial Pump.

Advantages Disadvantages

Inertial Pum~

- pump efficiency decreases in
larger diameter wells

- automated equipment is heavy

- inexpensive
- simple design
- easy operation
- suitable for sampling
- good purge rate
- suitable for dedication

Groundwater Samnlina , Pumg Materials

A common concern in groundwater monitoring is the possible
negative effect that polymer materials may have on sample
chemistry. Numerous papers have been published discussing
"Sorption effects".

All polymer materials, Teflon included, will sorb certain
organic chemicals from a water ~ple. The rate at which
sorption occurs is dependant upon several parameters. The
most important parameters are the type of organic chemicals
present in the sample and the type of polymer material that
these chemicals are in contact with.

The typical sorption study procedure consists of sealing a
piece of tubing in a container with an organic solution of a
known concentration. Alternatively the organic solution may
be sealed in a section of tubing. Samples are drawn from
containers at various time intervals and the concentration
of the o~ganics are aeasured. Any loss in the concentration
is deemed to be a result of tubing sorption.

In general, blended chemical species tend to sorb faster
than singular species and more rigid (crystalline) polymers
tend to sorb at a slower rate than more flexible tubes.



The most common and simple method of purging and sampling
moni toring wells is bailing. Less commonly used and more
complex, are air lift devices and bladder & piston (positive
displacement) pumps. The advantages and disadvantages of
these types of equipment are listed here.

Advantages Disadvantages
Bailer

- simple design
- easy to operate
- can be dedicated

\ - inexpensive
,. - portable

- inefficient «1 gpm)
- prone to contamination

during use
- cross contamination

possible if not dedicated

Air Lift Pum~
- high purge rate
- inexpensive
- can be dedicated

- poor portability, requires

compressed gas cylinder or
compressor

- continued operating cost due
to consumption of nitrogen

- not suited to wells less
than 1/3 submersed

- air - water mixing, not
suitable for sampling

Bladder Pu~D &: Piston Pum~
- good purge rate
- good sampling system

- poor portability, requires

compressor and controller- expensive to dedicated
because of high unit cost

- continued operating cost due

to reagent used in cleaning
, rinse blank analysis if
not dedicated



GROUNDWATER MONITORING
WITH

THE WA TERRA IW:KRT IAL PUMP

by John Newall

Ab§tract

The Waterra Inertial Pump has been available for use in
narrow diameter monitoring wells for several years. This
device offers many advantages over other types of sampling
equipment. Since this pump operates via a principle not used
by any other type of device and is commonly constructed of
materials not widely used in field sampling some questions
exist regarding its suitability.

A review of published literature concerning the effect of
differen~ polymer materials clearly shows that the materials
used do not have a measurable impact on sample quality.
Additionally, published equipment tests as well as recent
field testing of the Inertial pump has shown it to be an
excellent performer in narrow diameter monitoring wells for
sampling volatile organics.

Introduction

Narrow diameter monitoring wells (2 inch) have been used in
Canada for many years now. This type of well offers many
advantages over the traditional 4" or 6" well. Narrow
diameter wells are less expensive to install, materials
costs as well as the volume of cuttings produced are
reduced. In addition, the purge volumes in 2" monitoring
wells are significantly less than in larger wells. This can
produce significant savings in labour and operating costs
especially if the purge water must be containerized. Narrow
diameter monitoring wells do create some problems as they
limit the types of equipment suitable for use in these
wells.

Waterra Pumps Limited has developed a line of pumps designed
specifically for use in narrow diameter monitoring wells.
This paper outlines the advantages of the Waterra Inertial
pump and discusses some of the concerns regarding
groundwater sampling devices.



A Perfonnance Range For Virtually Any Well

Watern has blr pumpinc r3n1es to ensure dlat Yirtuafty any -'I
from small diameter piezometen to Iarze diameter. deep rock wells
can be sampled eWICientIy. The four r-anca are: Micro Flow, Low
Flow, Standard Flow and Hiih Flow. All four SYStems work by the
Arne ineniIJ ~ and difer only in d8nensions.

Automation

Flow Rates

Flow rata vary from -- to well based on depdI. -- diameter. weA

recovery and ~ syReIn s8Iea8d. Flows IS &ale IS 0.3 aim an
susainabie wid! die Micro Flow SYSt8fn and up to 4.0 IPm with ~
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Well Development
Range of Well Diameters
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Ease of Use

The inherently SImple desi&" of Wa«erra pumps mak. ~
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Well Development
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drillinc ftuids. Increased well yields, reInOYal of fine sediment from the
BIter pack and r.-ed Ample ~.



Price List
(US Dollars) O~I. 1994

Standard
Flow

Footvalves 0-2S
0-16
SS-19
SS-16

$17.50
18.50
~.OO
30.00

Delrin 1M

Delrin TN

Stainless Steel
Stainless Steel

Tubing
HOPE
HOPE
HOPE
TeflonTM

0.6258 HDp£.1 00 30.00
0.6258 HOPE-200 60.00
0.6258 HOPE-500 150.00
0.6258 FEP 4.80/ft

])
Accessor-ies

Standard Row 25mm ( I- ) C.D.
Standard Flow 16mm ( 0.62S- ) C.D.
Standard Row 19mm ( 0.75. ) C.D.
Standard Aow 16mm ( 0.625- ) C.D.
Standard Flow 0.625.C.D . 0.500. 1.0.
100 ft. coil
200 ft. coil
500 ft. coil
Minimum Order -25ft.
Well Development Surge Block Ring
Standard Aow ( 1.875- C.D. x 1.500- LonlDelrin TM 580-25 8.00

High Flow 28.00
50.00

Footvalves 0..32
55-32

Delfin TN

Stainless Steel

_I
~~
""

j .,j.
!

jI

Tubing
HDPE
HDPE
HDPE

1.0"' HDPE-IOO

1.0- HDPE-200

1.0- HDPE-JOO

60.00
120.00
180.00

Accessories

High Row 32mm ( 1.25.) C.D.
High Flow 32mm ( 1.25. ) C.D.
High Row I.OOO"C.D - 0.87S. I.D.
100 it. coil
200 it. coil
300 it. coil

Well Development Surge Block Ring
High Flow ( 1.87S. C.D. x 1.S<Xr LongDelrin TM 580-32

Low Flow 18.50
30.00

Footvalves 0.13

S$..13

Delrin TM

Stainless Steel

Tubing
HOPE
TeflonTM

20.00
CALL

0.500- HOPE-I 00
0.500. FEP

Low Row 13mm ( O.soo- ) C.D.
Low Row 13mm (0.500.) C.D.

Low Row O.soo-C.D - 0.375. LO.
100ft. coil
Minimum Order - 2S ft.

I
~

Micro Flow Footvalves

Tubing

Stainless Steel SS-IO

HDPE
Teflon TN

0.375. HDPE-IOO
0.375. FEP

15.00
CAlL

Micro Row IOmm ( 0.375. ) 0.0.
Micro Row O.375~0.D - O~ 1.0.
100ft. coil
Minimum Order - 2S ft.I

I

Drive
Mechanisms

-t f&i1'5" . d't

Wuerra Lever Pump
Waterra Hydrolift n
Wuerra Hydrolift n

WlP.IOO
WHLP-n
RENTAl ~

Accessories 13.95Disposable In-Une High Turbidity Filter
VOC Sampling Kit - O.250w O.D. -
O.I70wl.D. x 8 ft. 10"1 ( 100pk)

Plastic Valve Wrench
Tube CUtter

FHT -700
HOPE

5.<»'~
5.00

15.00

Sampling Kit
WVW.I
WTC.I

Delrin TM

Nylon TM /Steel

Watern USA.Inc. 184 Ballard Road. Unit I. Gansevoort. New York 12831. Voice: 518.587.5215. Fax: 518.587.5538
Watern USA. Inc. 7283 Augusta Drive. Boulder. Colondo 80301. Voice: 303.530.7255. Fax: 530.530.7233

280.00
1888.00-

CAlL





How it Works

TOP OF WATER
COLUMN INSIDE

STANDARD OR HIGH
FLOW SAMPLE TUBING

NARROWVOC
SAMPUNG TUBE

(1/4" DIA. x 8 FEET)

The method we suggest for collecting volatile
samples is very simple and all that is required is
8 feet of narrow diameter YOC tubing.
After purging the well. approximately 7 feet of the
YOC tUbing is inserted inside the sampling wbe
leaving about one foot protrUding oUt the end of
the riser. Once the YOC wbe has been inserted
into the sample tUbe. the pump can be operated
again. After a few moments of pumping. water will
flow from both wbes and will continue as long as
the pump is aCtUated. When pumping is stopped
the sample tubing will cease to produce water.
however the YOC wbe will continue to flow
operating as a siphon. drawing water down the
level sa.nding in the tubing. This siphon action can
easily be used to colleCt small samples for volatile
analysis as the flow from the narrow wbe is steady.
laminar and easily direCted into a glass vial.
It is also worth noting that the siphon action is not
generated by suction bUt is a result of gravity flow,
therefore there is no loss of volatiles as is
commonly associated with suction pumps. In
addition. the sample is drawn from below the
surface of the water level in the wbing. ensuring
that it has not been aerated.
These YOC wbing accessories should be dedicated
to the monitoring well where they are used in
order to avoid decontamination procedures and
cross cona.mination.

Waterra VOC Sampling Kits contain
10 pieces of 8 foot long x 1/4" dia.
VOC sampling tube.

~L ~-~VW_~..VOC~Kk

.

.

.

.

.

Produces the best VOC recoveries

Pulseless, Laminar Flow

Eliminates cascading & sample aeration

Installs in seconds

Works with both Standard &
High Flow sys'tems





portable Mechanical
Advantage
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RAKE ADJUSTMENT KNOB
CENTERS CLAMP OVER RISER -,

I
ANODIZED ALUMINUM SHAFT : I

I A

~.'"o,"".

~,

...1
UghtWeight. corrosion resistant

materials. finishes and a maintenance

free design ensures years of reliability

and portability.

Specifications
Weigh~ 8 Lbs.

Dimensions I rH x 2.S-W x 24-1,

Power Source - Manual
.
.
.
.

Lightweight (Sibs)
Portable
Rugged Field Cons'truction
Ideal for Wells less than 100' deep



High Performance
Automation

COMFORTABLE MOLDED
ELASTOMER
CARRYING HANDLE

Every component in the Hydrolift n
was designed to keep weight to an
absolute minimum. Use of aluminum
e~rusions, a high performance motor
and high ratio gearing have produced
an eXtremely powerful, compact and

portable actuator.

CAM STYLE RAKE ADJUSTMENT
CENTERS CLAMP OVER RISER -

QUICK RELEASE
TUBING CLAMP

All componentS have been designed
to handle the rigo~ of field worl<. The

Hydrolift n strUCture was designed

around high strength aircraft grade

Aluminum e)(trusions and a 0.375"
thick Aluminum chassis. that serves as

a platform and a proteCtive shell for

the power transmission componentS.

~, -

SHOCK ABSORBING SPRING
COVERED BY PROTECTIVE BOOT

STAINLESS STEEL HOOKS
CLAMP EASILY ONTO CASING --;

i

POWER TRANSMISSION
(Not Shown)
REQUIRES VIRTUALLY
NO MAINTENANCE ..
IS SAFELY PROTECTED
FROM DAMAGE

RATCHETING BELT
SECURES PUMP TO
CASING (Not shown)

Corrosion resistant materials and a

virtually maintenance free design

ensures years of reliable service.

AIRCRAFT GRADE ALUMINUM
EXTRUSIONS AND CHASSIS
PROVIDE EXTREME DURABIUTY
WITH MINIMAL WEIGHT

POWERFUL. HIGH SPEED MOTOR
AND INTEGRATED HIGH RAT10
GEARING PROVIDE AU THE
POWER NEEDED FOR ANY
CONDITION (Not shown)

SIMPU CONTROU: LARGE
PUSH BUTTON ON/OFF SWITCHES
AND TACT1U ROTARY SPEED
KNOB AL1.0WS PRECISE ADJUSTMENT
OF STROKE RATE

QUICK RELEASE TUBING DISCHARGE
CLAMP LOCATED ON OTHER SIDE
OF UNIT (No~ shown)

Weight ]5 Lbs.

Dimensions 14"Jot x 8""W x 24"L

Horsepower - ]/4

Gearing ]5: I
RPM (Maximum) - 200

Power Source - 1000 WaU Genera~or

. Lightweight (3Slbs)
Power: 0-3.75 GPM I 200 feet + depth

Rugged Field Construction

.

.



Filter

The Waterra High Turbidity In-Une Filter
is a capsule style filter which is designed
to quickly attach to the discharge end of .

either the Standard or High Row
pumping systems. Once installed the user
oscillates the pump to produce a flow
through the filter. The filter's speciaJly
designed 0.45 micron, pleated membrane
has a highly efficient 700 cml surface area
which is suitable for the tUrbid condroons
found in moSt wells. The Waterra Filter
is far more efficient than traditional barrel
or sheet Style filters and requires no
decontamination.

~
=
--
-----~

~

~.6S.

ff
J(

~
-
~('

"~
...1

)fj
,..J

~

1~~"'" ::;.. -.. ~-'" ~,... ,... ..,--.'
j~~!.:Specifications

Fil~er si'%.
Surface Area -
Fil~er Media -
Body Material -

O.D 2.~3r

(SI-.I1CaI8i ..)

. EP A approved method

. Filters large volume, turbid samples quickly

. Disposable - No Decontamination

. Installs In-Line* in seconds
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INTRODUCnON

Over the past ten years, Onondaga Lake and its environs have been the focus of

numerous environmental remediation and restoration efforts

On December 14, 1994, EPA listed the lake on the National Priorities List which

identifies the lake as one of the country's worst inactive hazardous waste sites.

In 1990, Federal legislation was enacted which formed the Onondaga Lake Management

Conference (OLMC) and charged the OLMC with developing and implementing a

Management Plan for the lake's restoration. In early 1994, the OLMC issued the

Management Plan and is pursuing implementation thereof.

Pursuant to a Consent Decree with NYSDEC, the county is currently preparing a Draft

Environmental Impact Statement which will evaluate various alternatives to address the

wastewater discharges from the Syracuse Metropolitan Wastewater Treatment Plant and

Combined Sewer Overflows.

On June 27, 1989, New York State filed a complaint against Allied Signal for its

contribution of contamination into the environment of Onondaga Lake and associated
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Natural Resource Damages. As a result of the complaint, Allied Signal signed a consent

decree with the State and is currently conducting an investigation of the nature and extent

of its contamination within the Onondaga Lake system.

The Allied Waste Beds, located along the southwestern shore of the lake, are the subject

of a closure feasibility study.

There are also a number of inactive hazardous waste sites around the lake which are in

various stages of site remediation pursuant to corresponding consent orders with the

respective responsible parties.

The Department's goal is to see Onondaga Lake's environs restored to a level that

allows the public to use it as a viable natural resource. Achieving this goal will revitalize the

Lake's potential for recreational and economic opportunities such as swimming, boating, and

fishing.

In order to ensure that the various restoration projects proceed on a consistent, efficient

track, and that remedial decisions consider the lake in a comprehensive manner, enhanced

The proposed Onondaga Lake Coordination PlanintraDepartrnental coordination is warranted.

describes how this will be achieved. The Coordination Plan is divided into three major sections:

(1) Engineering/Management, (2) Enforcement, and (3) Communications.
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SECTION 1

ENGINEERING/MANAGEMENT ACTIVITIES

The Onondaga Lake NPL site encompasses inactive hazardous waste sites and hazardous

substance sites which have impacted or threaten the Onondaga lake system. Some of the state

listed inactive hazardous waste sites which meet the NPL site criteria have remedial programs

These projects are proceeding on their respective schedules with engineeringalready underway.

and technical staff already in place. However, the NPL listing and the State's role as regulatory

The process of identifying alloversite lead creates some additional responsibilities and needs.

problem areas and related responsible parties and tying them together within the NPL site's

remedial program framework led to the fonnation of a unit within the Division of Hazardous

Waste Remediation that is responsible for:

Overall coordination of the NYSDEC environmental restoration efforts for

Onondaga Lake, and

Regulatory ovenight and management of the Onondaga Lake National

Priority List Site.

Overall coordination of the NYSDEC environmental restoration efforts for the lake is a
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very broad responsibility which encompasses a number of key tasks. Management of the NFL

site is also quite significant due to the project's size, complexity, and relationship to other

ongoing restoration efforts. Following are descriptions of the key tasks related to these two

major work components.

Overall Coordination of NYSDEC Restoration Efforts

Project Tracking

As mentioned earlier, the Onondaga Lake restoration effort is comprised of a number of

separate but related projects which are currently being managed under a variety of different

NYSDEC programs such as Solid Waste, Water, Fish&Wildlife, and Hazardous Waste

These projects typically involve coordination with and support provided by theRemediation.

New York State Department of Health. Attachment 1 provides a listing of the various

projects involved. This attachment also provides project descriptions, status, schedules of near

term milestones, and the names of the respective DHWR contacts and project managers. In

order for DHWR to track the progress of each project, each respective project manager reports

either to a designated program contact or directly to the DHWR contact. In the former instance,

the program contact will in turn report directly to the DHWR contact. The DHWR contact is a

staff engineer within the Special Projects Section of the Bureau of Central Remedial Action.

Reporting is done at least once per month and should be more frequent if significant events are

anticipated or if problems are encount.ered. Routine reporting should be in the form of a

memorandum or a mark-up of the previous month's report in order to streamline the process.

5 September 12. 1995



Progress ReDorting

Project update information received by DHWR is routinely folded into two tracking

The monthly report focuses on significant items includingreports: a monthly and a quarterly.

information on each of the various tasks identified in the Cooperative Agreement grant from

EP A which are related to DHWR's Onondaga Lake NPL site management responsibilities

(discussed later in the Coordination Plan). The monthly report is distributed to the program

contacts and DHWR management.

The Quarterly Report is more comprehensive than the monthly report. Each separate

project is discussed and all progress and status issues are visited. The quarterly report may also

Theserve as a good resource for providing the public with regular updates on progress.

Quarterly Report is distributed to the program contacts and executive staff. Each project

manager and program contact should read this document in order to flag any issues which may

need follow-up or clarification.

Project Issue Identification and Follow-un

As information is received from the various project managers and program contacts,

DHWR staff, primarily the Special Projects Section, must determine if any particular issues

require input or review from other NYSDEC programs (apart from routine intraDepartmental

coordination). If so, DHWR will follow-up with the respective project manager and will assist

as needed with getting any other program's contact person or services on line in an expeditious

fashion. For example, a proposed clean-up goal for a given site contaminant being addressed

under the Spills program may require consultation with Hazardous Waste Remediation or Water
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to ensure that consistency is achieved and to ensure that any potential precedents are fully

considered within the context of the entire Onondaga Lake basin

In order for DHWR to be able to identify these types of issues and provide assistance in a

timely fashion, two chief ingredients are required. First, the routine reporting and identification

of issues described above must be done in a thorough and cooperative fashion; ie, the respective

project managers should detem1ine if issues are arising on their respective projects which they

believe warrant special consideration and this should be clearly communicated to the DHWR

contact. Second, the DHWR contact must learn enough about each project to be able to

detenni?e any points of "overlap" between respective programs and/or projects. In order for the

DHWR contact to be effective, it is primarily contingent upon the various project managers to

ensure that the DHWR contact has all current infonnation on their respective projects. This

means that for projects which are complex and/or which have a long history, the respective

project manager or program contact should pull together key documents from the files like issue

papers and commissioner briefings so that the DHWR contact can become familiar with the

This also includes providing the DHWR contact with copies ofproject quickly and efficiently.

correspondence and providing the opportunity for attendance at key meetings.

Problem Resolution

As problems arise related to a particular project, DHWR will determine if it can assist

with their resolution via the communications/organization structure which has been developed

for this process. In other words, the Bureau of Central Remedial Action within DHWR will be
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able to raise issues with and seek assistance from any number ofNYSDEC programs in an

expedited fashion. DHWR will also be able to raise issues and seek assistance from th~ various

program Directors. Detailed organization charts and information are discussed within and

provided as attachments to the "Communications" section of the Coordination Plan.
.

In addition to the intraDepartmental network discussed above, DHWR has direct access

to broad and specialized technical expertise outside the Department which may be able to

provide assistance towards lake restoration. For example, to the extent that a given problem may

impact the NPL site remedial program. TAMS Consultants, Inc. is available to provide

engineering/technical assistance. Also, via the DEC conference representative, it may be

possible to obtain assistance from the Onondaga Lake Management Conference.

NPL Site Management and Regulatory Ovenight

Onondaga Lake was named to the NPL in December 1994. Typically. the US

Environmental Protection Agency manages the remedial program for any given NPL site. In this

case, however, NYSDEC is serving as regulatory lead for the project With EP A acting in an

oversight and consultative role. NYSDEC lead status is well justified by the many ongoing

State lead remedial projects, not the least of which is the Remediallnvestigation/Feasibility

Study of the lake being conducted pursuant to a Consent Decree.

A key aspect of this is to build upon as much past and ongoing hazardous waste
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remediation work as possible so as to avoid duplicating work. At the same time however, it is

clear that the NPL listing brings with it the need to expedite remedial work for certain sites and

These additional areas may include sites whichto detennine if additional areas of concern exist.

would not ordinarily be handled under the DEC remedial program such as hazardous substance

sites

The NPL site is not yet fully defined since not all of the areas of concern or responsible

The formal process to obtain such information is underway andparties are known at this time.

will be discussed in greater detail later in the document. For now, the site is defined as the lake,

and any areas which release or threaten to release hazardous substances to the lake or its

tributaries. Based upon ongoing remedial activities at State listed inactive hazardous waste sites

around the lake, some of the sites which are contributing contamination to the lake system are

already known.

The fundamental approach to remediation of Onondaga Lake is comprised of two

components: source mitigation and residuals clean-up. For certain contaminants, like mercury,

source mitigation to the extent feasible is prerequisite to effectively cleaning up the existing and

continuing sediment and water column mercury load. Therefore. NYSDEC will seek to

implement measures which will mitigate ongoing pollutant source conditions even as we are in

the process of determining how best to clean-up historic, persistent lake pollutants. This process

Withinwill include consultation with the Department of Health, and the public as appropriate.

the hazardous waste remediation program, such actions are termed "interim remedial measures"

(IRM's). The EPA remedial program has similar actions one of which is termed "Non Time
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Critical Removal Action",

The State's NPL site management role, as described above, is largely funded by federal

monies awarded to NYSDEC via a Cooperative Agreement grant pursuant to provisions of

CERCLA. Many of the key tasks associated with the NFL site's remedial program are identified

in the grant and are tracked by NYSDEC and EP A. A summary of the grant funded tasks is

included as Attachment 2. An important aspect of the funding agreement is the understanding

that the majority of the estimated project costs will be recoverable from the Responsible Parties.

This aspect is a key component to all hazardous waste remediation consent orders, both Federal

and State.

Following are the major management/engineering tasks associated with the NPL site

Coordination Plan

This task is within theThis task is primarily for development of the Coordination Plan

scope of the EP A grant and substantially completed. Per the grant agreement, EP A approval of

this deliverable is required.

Subsite Management

The State will provide oversigpt of the remedial investigations and feasibility studies

(RI/FSs) at the subsites within the Onondaga Lake NPL site, to ensure that the work complies
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with the respective subsite consent decrees, CERCLA, the NCP and federal and state laws and

The Bureau of Central Remedial Action (BCRA) is primarily responsible for thisregulations.

task. In order to accomplish this, BCRA will be managing the majority of the individual sub site

Onondaga Lake related remedial programs~ For those sites which will not be managed by

BCRA, the respective project managers will work closely with the BCRA contact to ensure that

Thisthe respective project's remedial program is consistent with the other Lake related sites.

means, for example, that the BCRA contact will be provided the opportunity to attend key

meetings, review major project deliverables, and be provided regular project schedule updates.

Due to the number and diversity of sub sites involved, this task will likely consume the

greatest amount of engineering/technical resources. In addition, anyone of these subsites will

likely require consultation with other programs within NYSDEC. such as Fish &Wildlife. Water.

and Solid Waste. BCRA will also need to consult with EP A on a regular basis to ensure that a

respective project's program is consistent with CERCLA and the NCP. Given the link between a

number of the sub sites and ongoing litigation, the Attorney General's office technical contact

The New York State Department of Healthwill be routinely apprised of subsite activities.

contact will also work closely with the engineering team to facilitate adequate data gathering

related to determining routes of exposure to humans and related site risks.

This task encompasses field oversight ofPRP lead activities~ development and review of

deliverables such as workplans, RI reports, and FS reports; field reconnaissance related to

preliminary site investigations; preparing and issuing Proposed Remedial Action Plans and
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Records of Decision; and conducting or managing remedial work for sites which do not have

Responsible Parties identified or. available to conduct needed work. For each sub site, the Project

Manager will develop a project schedule consistent with any related provisions from the

governing consent order which will project the accomplishment of key milestones such as RI

Start, RI report submission, RI approval, FS start, etc.. through ROD issuance. Once RODs are

issued, schedules addressing design and construction will be developed. All subsite schedules

available to date are provided in Attachment 3 to the Coordination Plan.

COillQrehensive Remedial Investigation/Feasibilitv Study

!he DEC is responsible for the development of a comprehensive Rl/FS of the NPL site.

In this case,A major portion of this task is comprised of a comprehensive Risk Assessment.

EP A will allow ongoing and future PRP lead risk assessment work to proceed provided that the

resultant data and conclusions are reviewed by qualified staff or a qualified independent

contractor working for NYSDEC. This approach takes advantage of ongoing work and avoids

duplication of effort and associated delays. Ultimately, all of the individual sub site risk

assessments and any additional risk assessment work to fill data gaps will be integrated into one

comprehensive Risk Assessment. This will ensure that NPL site risks are adequately

characterized.

Another part of the comprehensive RI/FS will be a compilation of the various sub site

RI's, supplemented by any additional data gathered to fill any apparent data gaps. This

comprehensive RI/FS report will weave in the comprehensive risk assessment and describe
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The final deliverable associated with this task will beselected remedies for the various subsites.

the final ROD for the NFL site, which will summarize all of the various subsite RODs and assert

that all of the various selected remedies, when taken as a whole, adequately mitigate threats to

human health and the environment posed by the site. NYSDEC has already procured its

consultant which will be responsible for the bulk of the comprehensive Rl/FS work. The

consultant is TAMS Consultants, Inc. headquartered in Bloomfield, NJ. The TAMS Scope of

Services includes:

Comprehensive Risk Assessment.

Development of an analytical database and GIS system

Data Validation..

Review of 104(e) (Request for Information) Responses

Financial Assessment ofPRPs (as needed)

Comprehensive RI Report

Field Sampling and related analytical services

Assistance with Citizen Participation Activities

ComQrehensive Database

The DEC is responsible for the development of an analytical database to provide a

comprehensive view of the NPL site contamination. This database will be comprised largely of

analytical data associated with the various sub sites gleaned from the respective sites' RI reports.

This database will be important to the risk assessment, will assist in completing the

comprehensive RI (detennining if data gaps exist), and may assist the Natural Resources
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Damages claim.

TAMS has been tasked with developing the format for the database and will likely also

assist with data entry and coding. In order to arrive at a database that will be of the most use to

the varied remedial needs of the Department, BCRA will seek input from a variety of involved

NYSDEC programs as the format of the database is being developed. For example, the Division

ofFish & Wildlife has certain biota data already available. It would be advantageous if the

database design could readily accommodate entry of this data while satisfying other remedial

program needs.

Citizen ParticiQation Plan

Development and implementation of a site-wide Citizen Participation (CP) Plan is a

standard task for any hazardous waste remediation project, whether it be State or Federal lead.

However, the size and complexity of this site requires that the CP Plan provide for information

sharing and regular updates on restoration activities that extend beyond sub site hazardous waste

remedial program activities. The CP program will be the means to show the public how some of

the other Department's Onondaga Lake restoration efforts are progressing and how the work fits

together.
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SECTION 2

ENFORCEMENT

The following discusses the legal strategy that DEC will employ with respect to issues of

liability for contaminants released or disposed of at the NPL site and the responsibility for

remedial action where those contaminants impact or threaten to impact the Lake system.

Applicable Authorities:

Federal Law: DEC's authority to administer the Onondaga Lake NPL hazardous

substances site under federal law is generally derived from the Comprehensive Environmental

AsResponse, Compensation and Liability Act (CERCLA), 42 USC Section 9601 et seg..

discussed under the Engineering/Management Section, DEC and EP A have already begun the

process of identifying areas of concern by gathering pertinent infonnation on facilities suspected

of polluting the Lake system. For this purpose, DEC will specifically take its enforcement

authority from CERCLA Section 1 04( d), providing that the President may enter into a

cooperative agreement with a State that authorizes the State to carry out any or all actions

authorized in CERCLA Section 1041, in accordance with the criteria and priorities established in

1 CERCLA Section 104(a) authorizes the President to remove and provide for remedial
action relating to hazardous substance releases or the threat thereof, or take any other response
measure, consistent with the National Contingency Plan (40 CFR Part 300 et seq.). 42 U.S.C.
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CERCLA Section lO5(aX8)!

Hazardous Substances Under CERCLA: Many different potential

contaminants can interact with environmental media to constitute a hazardous substance site.

CERCLA defines a hazardous substance broadly, invoking various provisions of the federal

Clean Water Act, Solid Waste Disposal Act, Toxic Substances Control Act, Clean Air Act and

the list of "elements, compounds, mixtures solutions and substances which, when released into

the environment may present a substantial danger to the public health or welfare or the

This definition is more broad in scope than" provided for in CERCLA §102(a).environment

the definition of hazardous ~ provided for in New York State legislation (see below) that

authorizes DEC to conduct remedial programs for inactive hazardous waste disposal sites.

New York State Law: Of course, DEC also draws upon State law to address the

pollution of the Onondaga Lake system, deriving legislative enforcement authority from the

Environmental Conservation Law (ECL), particularly Article 27, Title 13 of the ECL: the

Inactive Hazardous Waste Disposal Sites law. Hazardous wastes are defined in ECL §27-1301,

which refers to a series of regulations listing New York's hazardous wastes by name. 6 NYCRR

§371.4. In the alternative, even ifnot on the list, hazardous wastes can be identified under the

Section 9604(a).

2 CERCLA Section 105(a)(8) provides that the President shall revise the National

Contingency Plan for the Removal of Oil and Hazardous Substances (NCP, 40 CFR Part 300, et
seq.) to establish procedures and standards for responding to releases of hazardous substances,
pollutants and contaminants, including criteria for determining priorities among releases or
threatened releases for the purpose of taking remedial actions and removal actions.
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same regulations if they exhibit the characteristics of ignitability, corrosivity, reactivity or

toxicity. 6 NYCRR §371.3. Other applicable State regulations include 6 NYCRR Part 375,

which sets fonh the State's guidelines and criteria for implementing the Inactive Hazardous

Waste Disposal Site Remedial Programs.

Under the State's inactive hazardous waste disposal site remedial program, ifDEC

determines that hazardous wastes have been disposed of at a site, the site can be placed on the

New York Inactive Hazardous Waste Disposal Site Registry (Registry). Sites listed on the

Registry are prioritized pursuant to statutorily defined classes (~ECL §27-1304(4)(b» and

pursue~ for remediation: (i) either through administrative or civil enforcement actions brQught to

require a responsible party to commit to a remedial program pursuant to ECL Article 27, Title

13, or (ii) through the State Superfund process whereby the State remediates the site and seeks to

recover costs from the responsible party.

The Cooperative Agreement With EPA: As noted above, DEC and EPA

entered into the Cooperative Agreement, dated September 30, 1993, which designates the DEC

as the lead agency for "enforcement-related activities for the Onondaga Lake site", with the

ultimate goal of remediating Onondaga Lake. The Cooperative Agreement originally authorized

DEC to expend up to $2,734,249.00 for the support of the project; that grant can be amended

periodically to provide for continuing technical and enforcement support for the program. In

order to maintain federal funding under CERCLA, DEC's remedial program strategy and the

implementation of its enforcement program must be consistent with the National Oil and
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The purpose of theHazardous Substances Contingency Plan (NCP, 40 CFR Part 300).

regulations in the NCP is to provide the organizational structure and procedures for preparing for

and responding to releases of hazardous substances, pollutants and contaminants which may

present an imminent and substantial danger to public health, welfare or the environment. Among

other things, it provides procedures for:

(i) undertaking remedial measures under the Clean Water Act,

(ii) response actions under CERCLA, and

(iii) involving State governments in the initiation, development, selection and

implementation of response actions.

DEC's Objectives and Enforcement Strategy

DEC's Division of Environmental Enforcement, in cooperation with the Division of

Hazardous Waste Remediation, other Divisions within the Department, the Departments of Law

and Health, and EP A, will screen facilities within the Onondaga Lake system to determine

whether they are the source of releases or threatened releases of hazardous substances to the

This screening will also review whether such releases or threatened releasesLake system.

require a remedial response ~ performance of a remedial investigation and feasibility study,

"RIfFS").

The Department's primary enforcement effort under the authorities mentioned above will

be to enter into Consent Orders with the party(s) responsible for creating and/or maintaining

hazardous substance contamination that threatens the Lake system. Such orders will be
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developed from model DEC and EP A enforcement orders designed to require that the

responsible party(s) conduct a RIfFS to characterize the nature and extent of hazardous substance

contamination at the property.

In the event that a responsible party will not enter into a Consent Order with DEC , or if

a responsible party is financially incapable of participating in a remedial program or cannot be

found, DEC and EP A will review the property in question to determine whether a RI/FS should

be performed by the State under the federal Superfund program The State would seek to

accomplish the same goals in a RI/FS under the Superfund program as a responsible party would

be obligated to achieve under a Consent Order. However, a responsible party who does not

participate in the remedial program will still be liable for hazardous substance contamination.

DEC will pursue such party to recover the costs of responding to the contamination and

associated administrative and legal expenses.

In addition, there are likely to be cases where sources of contamination that may threaten

the Lake system cannot be linked to a particular responsible party. If this creates a gap in the

information needed to produce the State's comprehensive Rl/FS for the Lake system, DEC will

perfonn the RI/FS for the property in question to characterize the nature and extent of

contamination, identify its relationship to the Lake and analyze appropriate remedial alternatives.

DEC's enforcement strategy for this effort is intended to reflect DEC's and EPA's

technical strategy for investigation and analysis of contaminants effecting the Lake system -

19 SeDtember 12. 1995



including sources of potential contamination upland of the Lake itself - and the evaluation of

various alternative remedial programs, ultimately resulting in the aforementioned comprehensive

This will necessarily take into account an ongoing RIfFS for the bed of the Lake andRIfFS

upland areas associated with hazardous substances disposed of or released at the AlliedSignal

Corporation plant area in Solvay, New York, being performed by AlliedSignal Corporation

This strategy will also takepursuant to a consent decree executed with the State in March, 1992.

into account other ongoing RIfFS consent orders that currently affect the Lake system.

Furthennore, DEC's enforcement efforts, and the development of the comprehensive

RIfFS will be developed with a cognizance of the Consent Judgment filed with the U.S. District

Court (Northern District of New York) in the civil action brought against the Onondaga County

Department of Drainage and Sanitation and Onondaga County by the Atlantic States Legal

Foundation, later joined by DEC as co-plaintiffs That action was brought on the grounds of

alleged violations of the Clean Water Act due to discharges of sewage to Onondaga Lake from

the metropolitan sewage treatment plant. The Consent Judgment, entered into in January, 1989,

provides that the County will bring the sewage treatment plant discharges into compliance

through an upgrading project. The Consent Judgment also requires the County to submit a

Municipal Compliance Plan. selecting engineering alternatives to upgrade and/or divert the

sewage discharge, and treat and/or divert combined sewer overflows. Upon approval of the

MCP by DEC, the implementation schedule in the Municipal Compliance Plan will become an

Thus, DEC must keep track of the County's efforts toenforceable part of the Consent Jud~ent.

comply with the Consent Judgment to consider all influences on the NPL site remedial program.
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DEC's Relationship To The Onondaga Lake Management Conference, EPA and

Other Agencies.

As noted above, the Department has been designated lead agency for enforcement actions

regarding the NPL site, by virtue of the Cooperative Agreement. Other entities, such as EPA

and the Onondaga Lake Management Conference (OLMC), have jurisdiction over and/or are

Inconcerned with examining and developing solutions for impacts to the Lake environment

order for DEC to carry out its appropriate enforcement role under State and federal law, its

Division of Environmental Enforcement and Hazardous Waste Remediation wi" interface with

and coordinate with these entities.

The Onondaga Lake Management Conference.

The Onondaga Lake Management Conference (OLMC) was formed under the auspices of

the Great Lakes Critical Programs Act (GLCPA, Pub. L. No. 101-596, §401, 104 Stat. 3010

(1990)) "for the restoration, conservation and management of Onondaga Lake." The OLMC is

comprised of representatives from effected levels of government and the public: the Governor of

the State of New York, The Attorney General of the State of New York, the Onondaga County

Executive, the Mayor of the City of Syracuse, the US Army Corps of Engineers, and the EPA

The OLMC is operated by an appointed Director who also acts as the liaison between the OLMC

and a Citizens Action Committee, providing public input to the project.

Like the Department's Onondaga Lake NPL site enforcement program, the OLMC also
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operates under a Cooperative Agreement withEP A, which in this case articulates the OLMC's

mission to "develop a plan that identifies corrective action and compliance schedules for cleanup

of Onondaga Lake, and coordinates implementation of the plan by members of the conference

and others.

The Department's and the OLMC's respective missions are related; more due to common

subject matter and some common goals than as a result of statute or policy. Moreover, DEC's

responsibilities and goals are enforcement-related; the OLMC's responsibilities and goals are

focused on developing a public plan for resource conservation, management and corrective

actions. Thus, both DEC and OLMC incorporate into their view of the Onondaga Lake universe

a significant remedial/restoration component: DEC's will be realized largely through a NPL site-

\\ide RI/FS and MCP addressing conventional water pollution; OLMC's will be represented by

its resource management plan.) Where appropriate, the Department will coordinate with the

OLMC and incorporate useful, integral aspects of the latter's analytical efforts.

What most distinguishes the Department from the OLMC is reflected by their respective

enabling authorities. DEC's enforcement authority under such laws as CERCLA and the Clean

Water Act means that it has jurisdiction to compel a remedial action or complete it on its own.

3 As of this writing, the OLMC Management Plan has been issued and approved by the EPA.

The Governor has concurred with the Plan in part, to the extent that the Plan will not interfere
with the engineering of a response to .the remediation of the lake's various pollution issues as
addressed by other actions, such as the resolution of CERCLA litigation against Allied-Signal, a
Clean Water Act action against the Onondaga County "Metro" Sewage Treatment Plant, and the
NPL site remedial program.
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Whereas the OLMC does not possess such enforcement authority, its charter brings together the

various federal, State and local community interests to plan for the Lake's return to a healthy

environment and a public resource.

The United States Environmental Protection Agency.

Under the Cooperative Agreement, EP A has agreed that DEC will act as the lead agency

for the NPL site, as noted above. In the terms of the NCP, EPA will serve in the role as "support

agency" for DEC's lead. In this capacity, EP A will provide DEC with direct oversight to ensure

that the enforcement program is consistent with federal laws and regulations (primarily

CERCLA and the NCP):

Presently, EP A's support role includes being available to impose a unilateral enforcement

order pursuant to CERCLA § 1 06. EP A may issue a § 1 06 unilateral order: (i) "when the

President determines that there may be an imminent and substantial danger to the public health

or welfare or the environment because of an actual or threatened release of a hazardous

substance from a facility" or (ii) "after notice to the affected State, take other action under this

section including, but not limited to, issuing such orders as may be necessary to protect public

h.ea1th and welfare and the environment." In the event that a responsible party capable of

participating in a remedial program is unwilling to cooperate by entering into a Consent Order to

achieve remedial goals for the Onondaga Lake system. EP A, upon DEC's notification, will

consider issuing a § 1 06 unilateral order to resolve the matter.
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Selection of Sites For Remediation/Restoration

DEC's NPL site enforcement program is intended to address the sources of contamination

Whereas Onondaga Lake (including theof Onondaga Lake along with the in-Lake impacts

Lake sediments and Lake waters) has been made the subject of several analytical studies, the

discrete releases and threatened releases of contaminants from properties and/or facilities upland

of the Lake shore and along its tributaries require further identification. Once identified, these

locations will be the subject of intense analyses to determine their impact or potential impact on

the Lake ~ystem. DEC will identify those releases and threatened releases that should be

The result of the process will beincluded as components of the overall NPL remedial program.

the inclusion of the properties or facilities in production of the comprehensive RI/FS, as

components of the NPL site.

In order to identify releases or potential releases of hazardous substances, DEC will

deliver demands for documentary disclosures to targeted industrial facility operators within the

Lake system. These demands will be made pursuant to CERCLA § 1 04( e) and the ECL~ the

information submitted to DEC will support a determination as to whether the facility will be

included in the NPL site and made subject to the enforcement program contemplated by DEC

and EP A.

Prior to the nomination of Onondaga Lake to the NPL, a few facilities had negotiated

consent orders with DEC, under the enforcement program provided for in the ECL, and they are
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committed to conduct components of a remedial program. An example is the AlliedSignal

Corporation (Allied Signal), which is conducting a RIfFS of the Lake pursuant to a Consent

Decree executed with DEC with the approval of the U.S. District Court (Northern District) in

The RI/FS will include investigations of Lake sediment contaminants, as well asMarch 1992.

the upland extent of pollution stemming from disposal or release of AIliedSignal's industrial

Allied also has consent orders related to two other upland sites, underwastes from its facility.

which Allied is performing RI/FSs.

The Department win seek to place as many properties and facilities as possible under

enforcement programs designed to produce RI/FSs, through the process of consent order

negotiations conducted with EP A's cooperation and support. In the event that such negotiations

prove fruitless, EP A can exercise the authority provided in CERLCA § 1 06, whereby EP A issues

a unilateral order directing a potentially responsible party to remediate hazardous substance

contamination. In either event, the result will be an iterative RIfFS resulting in a comprehensive

RIfFS for the NPL site.
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SECTION 3

COMMUNICATIONS

Communications is a key ingredient for the success of the Onondaga Lake NPL site

remedial program. Although the previous two sections of the Coordination Plan touch upon this

There are three chief types ofitem, it is important enough to warrant a dedicated section.

communications networks involved: (1) Intra Departmental, (2) Inter Agency, and (3) with the

public. Following are discussions of each of these including specifics as to how they will be

addressed.

Intra Departmental

Execution ofDHWR's engineering and technical tasks, as described in Section 1 of the

Coordination Plan, will require routine consultation with staff in other programs within

The program expertise and specificNYSDEC such as Fish & Wildlife, Water and Solid Waste.

project knowledge provided will be valuable to the BCRA project manager in tracking project

progress and ensuring that project remedial programs are appropriate, consistent and do not

conflict with each other. Attachment 4 provides the organization/management structure for

the Onondaga Lake restoration work. The bottom row shows the key programs and personnel

assigned to provide support to the BCRA contacts (DHWR Task Leaders, see Attachment 5).

The DHWR Task Leaders report to the SPS Section Chief within BCRA who is the chief contact

26 Seotember 12. 1995



for the various programs and personnel identified in the third row from the bottom of

Attachment 4. The SPS Section Chief reports directly to the BCRA Director who in turn is the

This organizational structure is a good modelbridge to Division and Department management.

of the typical communications links appropriate and necessary for this Project. However, the

flow of information is not constrained by this structure.

The typical means of keeping everyone apprised of issues and progress is through the

The Monthly Report focuses on significant items includingMonthly and Quarterly Reports

infonnation on each of the various tasks related to management of the NPL site. The Quarterly

Report is more comprehensive, discussing each separate project and visiting all progress and

status issues. However, as any issues arise or key meetings are being considered for a project or

issue, the appropriate DHWR contact should be notified so that good intra departmental

coordination is assured.

InterAgency

Oversight and management of lake restoration activities will also require regular

communication with other regulatory agencies. Attachment 4 also shows the key

organizational linkages to the New York State Department of Health, the Attorney General's

Office, and the Environmental Protection Agency. For each of these there are assigned project

level technical contacts who will rout~nely communicate with the DHWR Task leaders. There

are also management level technical counterparts for NYSDOH and USEP A.
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Public

It is essential that the public understand the goals, methods and progress of the

Department's lake restoration activities. This will be achieved through the implementation of a

site-wide Citizen Participation (CP) Plan currently being developed. The CP Plan will be

consistent with CERCLA, the National Contingency Plan, and DEC guidance.The CP Plan will

include routine infonnational bulletins, public meetings, public availability sessions, and public

repositories for project related documents.
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SEcnON 4

SUMMARY

The coordination plan for the Onondaga Lake Restoration Project is an examination of

the project goal and the means by which the goal will be accomplished. The size and complexity

of this .site warrants specialized management and communications approaches. Rather than

short-cutting Department processes, this will overlay an additional structure to enhance

communications and cooperation.

The fundamental approach to remediation and restoration of Onondaga Lake is

comprised of two components~ source mitigation and residuals clean-up.The Coordination Plan

encompasses all the NYSDEC's environmental initiatives directly related to Onondaga Lake.

This includes both Lake restoration efforts and oversight and management of the Onondaga Lake

National Priority List Site.

A coordination team has been selected with members representing each of the major

program areas involved in Onondaga Lake restoration efforts. This coordination team will be

They will act as a hub for transmitting information and concernsthe core troubleshooting group.

from the different program areas into the contact points and vice-versa. Communication of the
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Department's goals and accomplishments to the public will be achieved through the use of the

Citizen Participation Plan.

In summary, the goal is to restore the Onondaga Lake environs so as to serve the public

as a viable natural resource. Attainment of this goal will revitalize the Lake's vast potential for

recreational and economic opportunities.
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List of Attachments

Attachment 1

Descriptions of the various projects comprising the Onondaga Lake restoration effort.

Referenced on page 4.

Attachment 2

A summary of grant funded tasks. Referenced on page 9.

Attachment 3

Sub site schedules. Referenced on page 11

Attachment 4

Attachment 5
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ATTACHMENT!

ONONDAGA LAKE RESTORATION PROJECTS

AlliedSi2oal Related Projects

Onondaga Lake Bottom Mercury Sediments

The RIfFS workplan for this project calls for the development of mercury and calcite models to

simulate past, present and future conditions of the Lake under various remedial actions; a

sampling program of water and sediments in the lake to detennine the variety of substances in

the Lake and the extent and distribution of Allied-related substances; a fish sampling program;

an ecological effects study; and a risk assessment. It is anticipated that the draft RI report will be

submitted in 1996 and that the remedial investigation will be completed in 1997.

Project Manager: Tim Larson, SPS-DHWR

Willis Avenue Site

This is the site of a former chlorine and chlorobenzene production facility located at the comer

of Willis Avenue and State Fair Boulevard near the shore of Onondaga Lake. Also included are

portions of the Allied Main Plant grounds, including the former benzene production facility and

"hot spots" of chlorobenzene contamination along former supply and waste water lines. An IRM

pilot study pump & treat system to intercept the flow of a free product layer of chlorinated

benzenes very close to the lake shore has been implemented and a final pump & treat system is

in the design phase. It is anticipated that the RIfFS will be completed in 1996.

Project Manager: Kevin Kelly, Region 7

A second Operable Unit (OU2) is being considered for the site in order to detennine the nature

and extent of mercury contamination. As part of this OU, we would akso evaluate on-site and

off-site buried utilities and other subsurface structures relative to their roles as pathways for

contaminant migration. Due to the link to the ongoing Lake Bottom RIfFS, this OU would likely

be managed by the Special Projects Section in Central Office.









Waste Site in 1995

Project Manager: AJyse Peterson, SPS-DHWR

Carrier/Carlyle

Carlyle Compressor Division is a 50-acre site located on Chrysler Drive in the Town of Dewitt.

It was utilized as a manufacturing facility for reciprocating compressors from the early 1970's

until January 1991, when the plant shut down. An Environmental Site Assessment in 1989

began a series of groundwater investigations to detennine the extent of contamination on this

site. These investigations completed by the owner. Carrier Corporation. and others have

determined that groundwater in the southwest comer of the manufacturing building is

contaminated with VOCs. The site is a Class 3 NYS Inactive Hazardous Waste Site. It is

anticipated that the site RI/FS will commence in 1996 and will include an IRM component.

Project Manager Alyse Peterson, SPS-DHWR

American Bag & Metal

This site is located adjacent to Onondaga Creek, by the Spencer Street bridge. American Bag

& Metal Company (ABM) is a scrap metal business which also recovers insulated cable, and has

operated at this location since 1965. DOT sampling of soils in its right-of-way adjacent to the

ABM property showed the presence of PCBs. Subsequent investigation confinned the presence

of PCBs at levels above 50ppm. The site is currently on the New York Registry as a Class 2a

Inactive Hazardous Waste Site. It is anticipated that the site RIfFS will commence in 1996.

Project Manager: Rick Mustico, SPS-DHWR





AlTACHMENT2

GRANT FUNDED TASKS

Coordination Plan Development

This task entails development of the Action and Coordination Plans for the Onondaga

TheLake restoration effort. This task also includes general project management

deliverables for this task have been submitted to EP A.

Subsite Management

This task encompasses field oversight of PRP lead activities, field reconnaissance related

to preliminary site investigations, preparing and issuing Proposed Remedial Action Plans

and Records of Decision, and conducting or managing remedial work for sites which do

not have Responsible Parties identified or available to conduct needed work

Comprehensive RI/FS

This task encompasses a comprehensive Rjsk Assessment for the NPL site, a summary

Compilation Repon of the various subsite RIs and the final ROD for the NPL site.

TAMS Consultants. Inc. has been procured to perform the bulk of the comprehensive

RI/FS work

Analytical Database (GIS)

This task involves development of an analytical database and corresponding geographical

information system which will provide a comprehensive view of the NPL site

contamination.

Citizen Participation (CP) Plan

This task involves the development and implementation of a site-wide CP Plan. The CP

Plan will be the means to show the public how all of the Department's Onondaga Lake

restoration efforts are progressing and how the work fits together



Coordination and Tracking of Onondaga Lake Remediation

This task entails monitoring of the activities associated with the various aspects of the

project to insure that subsite enforcement agreements are followed and that the remedial

measures are consistent with the site-wide remediation, CERCLA and NCP. This task

also includes distribution of a Tracking Report.

Coordination of Onondaga Lake Management Conference Activities

NYSDEC will work with the Management Conference to ensure that all pertinent

infonnation is shared so that respective actions towards the common goal of lake

restoration are complementary.

Development of a Comprehensive Enforcement Program for the NPL Site

This task involves development of a comprehensive enforcement program to ensure that

all appropriate enforcement activities are undertaken to obtain commitments from

responsible parties, to carry out the necessary remedial investigations/feasibility Studies,

implement the required remedial action and pay all past and future response costs.



ATTACHMENT 3

SUBSITE SCHEDULES

This attachment includes all subsite project schedules.
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ATfACHMENT 5

DHWR TASK LEADERS AND SUB SITE MANAGERS

Subsite Manager:Allied Waste Beds 1-8
Ley Creek Dredgings RD/RA
GM Fisher Guide

Susan Ben~iamin
Task Leader: Project Tracking

Subsite Coordination
EP A Grant Management
Comprehensive RIlFS
Database Development
Citizen Participation (CP) Plan

Tim Larson
Task Leader: Comprehensive Risk Assessment
Subsite Manager: Allied Lake Bottom Sediments

Don Hesler
Task Leader: l04e Process - Technical
Subsite Manager: Allied Waste Beds 9-15

Willis Avenue

Alvse Peterson
Subsite Manager: Lockheed Martin - Court Street 5/5A

Carner-Carlyle

Rick Mustico
Subsite Manager: Allied Bridge Street Site (LCP)

American Bag & Metal
Lockheed Martin - Electronics Park

Hal Radiloff
Subsite Coordinator for Regional Lead Subsites

Amit Chakraborti
Task Leader: Quality Assurance/Quality Control




