State of Ohio Environmental Protection Agency

_STHEET AbDHESS: : ) . ] o . ) .MAILING ADDRESS:
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March 23, 2005 ~_ Re: Ohio Hazardous Waste Permit Renewal
| S o Von Roll America, Inc. -~ -
U.S. EPA ID No.: OHD 980 613 541
Ohio ID No.: 02-15-0589

CERTIFIED MAIL

Mr. Fred Sigg

Von Roll America, inc.
1250 Saint George Street
East Liverpool, Ohio 43920

Dear Mr. Sigg:

~ Here is the renewed Chio Hazardous Waste Facility Installation and Operation Permit

- (Permit) for Von Roll America, Inc. | have also enclosed a copy of the responsiveness
summary Ohio EPA prepared in response to written comments the Agency received
concerning the Part B permit application. The Permit is effective today, March 23, 2005.

The date-stamped, page-numbered copy of the Part B permit applicatlon is also
enclosed. :

Please remember that according to Rule 3745-50-36 of the Ohio Administrative Code
your annual hazardous waste permit fee of $11,700 will be due on March 23, 2006. :
Ohio EPA will try to notify you before this fee is due but it is your respons'.lblhty to make

_ sure it gets paid on time. _ _

As a party to this permlt proceeding, you may appeal this Permit to the Environmental
-Review Appeals Commission (ERAC) no later than 30 days after the public notice (See
- Ohio Revised Code § 3745.04). You may file your appeal with ERAC at the following
- address: Environmental Review Appeals Commission, 309 South Fourth Street, Room
222, Columbus, Ohio 43215,

If you file an appeal, you must put it in writing. Your appeal must explain why you are
appealing the action and the grounds you are using for your appeal. You mustsenda
copy of the appeal to the director of the Ohio Environmental Protection Agency no later
than three (3) days after you file it with ERAC : '

Bob Taift, Governor
Bruce Johnson, Lieutenant Govemaor
Joseph P. Koncelik, Director

@ Printed on Recycled Paper Ohio EPA is an Equal Opporiunity Emproyer




| Mr. Fred Sigg | _
“Von Roll America, Inc.
March 23, 2005

Page Two

If yo,u'have any questions concerning compliance, do not hesitate to call Patricia 'Natali |
of Ohio EPA’s Northeast Disirict Office at (330) 385-8447.

Sincerely,

Pamela S. Allen, Manager = .
Regulatory and Information Services -
Division of Hazardous Waste Management

"Attachments

- cc: Edwin Lim, Mgr,, ERAS, DHWM
- Jeremy Carroll/John Nyers, ERAS, DHWM
Harriet Croke, US EPA, Region V
- Frank Popotnik/Patricia Natali, DHWM, NEDO
~Mike Settles, Public interest Center, Ohio EPA
file ' '

] ' g:\users‘nlterry\\.fonRoII_DS'OSFInalRenewaicoverLtr.wpd




Hereisthe link to the Responsiveness Summary. Be awarethefileis 12 Mb and will
take time to fully download.


http://www.epa.state.oh.us/dhwm/pdf/VonRollRespSummary.pdf
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Mailing - : £ &2 e
Address: Von Roll America, Inc.
1250 Saint George Street .
East Liverpool, OH 43920-3400 :

Owner. - Von Roll America, Inc.
1250 Saint George Sfreet

East Liverpool, OH 43920-3400

Operator: ‘Von Roll America, Inc.
' 1250 Saint George Street

East Liverpool, OH 43920-3400

Location: Von Roll America, inc.
_ 1250 Saint George Street _
East,l Liverpool, OH 43920-3400

AUTHORIZED ACTIVITIES

In reference to the application of Von Roll America, Inc. for an Ohio Hazardous Waste Fability Installation
and Operation Renewal Permit under Ohio Revised Code (ORC) Chapter 3734 and the record in this
matter, you are authorized to conduct at the above-named facility the following hazardous waste

management activities:

* Storage in containers and tanks . :
L Treatment in containers, tanks, miscellaneous units and by incineration .
¢ Corrective Action ' '

_ . T irektor | |

7/ .
it approvat is based upon the record in this matter which is maintained at the offices of the Ohio Environmental Protection

Th e

Agency. The Director has considered the application, accompanying information, inspection reports of the facility, a report
regarding the facility's compliance or noncompliance with the terms and conditions of its permit and rules adopted by the Director
under this ckapter, and such other information as is relevant to the operation of the facility, The Director has determined that the
facility under the existing pesmit has a history of compliance with ORC Chapter 3734, rules adopted under it, the existing permit, or
orders entered to enforce such requirements that demonstrate sufficient reliability, experfise, and competency to operate the Tacility

he_noeforth under this chapter, rules adopted under it, and the renewal permit.
Entered into the Journal of the Director thisdk?_day ot T\@ 0., 2005, - o

By ’:l\m&\{ﬁ 2 4{)\0&1/35% of the Ohio Environmental Protection Agency.
o : SenTT N UG R TS T DL T
Cr AR ' o s
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" Von Roil America, lné. IWTI
Hazardous Waste Permit Renewal * _ _ _ ' : :
- Page 2 0f 117 o . K : . _ _ ‘

“A. GENERAL PERMIT CONDITIONS

A1. Effectof Permit e _
ORC Sections 3734.02 (E) and (F) and 3734.05 - S
OAC Rule 3745-50-58(G) - | | | - L

(@) The Permittee is authorized to store hazardous waste in containers and
: tanks and to treat hazardous waste in containers and tanks, miscellaneous
units and by incineration in accordance with the terms and conditions of this
permit, ORC Chapter 3734, all applicable Ohio hazardous waste rules, all
applicable regulations promulgated under the Resource Conservation and
Recovery Act (RCRA), as amended, and the approved hazardous waste
facility installation and operation permit renewal application, as such :
application has been revised and supplemented and as such application may
be modified pursuant to the hazardous waste rules. The approved permit
application as submitted to Ohio EPA on July 20, 1994 and any subsequent
amendment thereto, and last updated on January 15, 2003 is - hereby
incorporated into this permit. In the instance of inconsistent language or
discrepancies between the above, the language of the more stringent
provision shall govern. ' ' '

(b}  Any management of hazardous waste not authorized by this permit is
prohibited, unless otherwise expressly authorized or specifically exempted
by law. Issuance of this permit does not convey property rights of any sort
or any exclusive privilege; nor does it authorize any injury to persons or
property, or invasion of other private rights. Compliance with the terms and
conditions of this permit does not obviate Permittee's obligation to comply
with other applicable provisions of law governing protection of public health
or the environment including but not limited to the Community Right to Know
law under ORC Chapter 3750. _ L

' A.2. Permit Actions . -
OAC Rule 3745-50-58(F) '

This permit may be modified, revoked, suspended, or renewed as specified by Ohio
law. The filing of a request for a permit modification, revision, revocation,
suspension, or renewal or the notification of planned changes or anticipated
-noncompliance on the part of the Permittee, does not stay the applicability or
enforceability of any permit term or condition. ' .

OHIO EPA DHWM
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Von Rell Ametica, Inc. / WTI ;
Hazardous Waste Permit Renewal . : : - ' : P
Page 3 of 117 _ ' ' : : 5

A.3. ' Permit Effective/Expiration Date
- OAC Rule 3745-50-54

The effective date of this permit is the date the permit is entered into the Director's —
Journal. The permit exp[ratlon date is five years after the date of journalization of ' :
this permtt :

A.4. Severability

The provisions of this permit are severable, and if any provision of this permit, orthe : o
application of any provision of this permit to any circumstance, is held invalid, the - —
application of such provision to other circumstances, and the remainder of thls '
permlt shall not be affected thereby. :

A.5. Duty o Comply
: OAC Rule 3745-50-58(A}

The Permittee shall comply with ali applicable provisions of ORC Chapter 3734, all : -
applicable Ohio hazardous waste rules and all terms and conditions of this permit, ' :
except to the extent and for the duration such noncompliance is authorized by the
laws of the State of Ohio. Any permit noncompliance, other than noncompliance
authorized by the laws of the State of Ohio, constitutes a violation of ORC Chapter
3734 and the rules adopted thereunder and is grounds for enforcement action,
suspension, revocation, modlf cation, denial ofa permit renewal application or other _
appropriate action. : - -

A.6. Dutyto Reapply and Permit Expiration

'OAC Rules 3745-50-40(D); 3745-50-58(B); 3745-50-56 and ORC Section
3734.05(H) -

(@) Ifthe Permittee wishes o continue an activity allowed by this permit afterthe
expiration date of this permit, the Permittee must submit a completed _
application for a hazardous waste facmty installation and operation permit - 5
renewal and any necessary accompanying general plans, detailed plans, -
specifications, and such information as the Director may require, to the
Director no later than one hundred eighty (180) days before the expiration
date of this permit or upon approval of the Director a later date prior to the
expiration date if the Permittee can demonsirate good cause for late
submittal.

- OHIO EPADHWM

MAR 23 2005




Von Roli America, Inc. f WTl
Hazardous Waste Permit Renewal
Page 4 of 117

AT

A8,

(b)  The Permittee may continue to operate in accordance with the terms and
condition of the expired permlt until a renewal permit is issued or demed if:

(i) the Permittee has submttted a timely and complete apphcatlon fora
renewal permit under OAC Rule 3745-50-40; and

iy 'through no fault of the Permittee a new permit has not been issued
pursuant to OAC Rule 3745 50-40 on or before the explratson date of
this permrt '

(c) The corrective action obllgatlons contained in this perm[t will contlnue :
regardless of whether the facility continues to operate or ceases operation
and closes. The Permittee is obligated to complete facility-wide corrective
action under the conditions of this permit regardless of the operational status.
of the facility. The Permittee must submit an application for permit
reissuance at least 180 days before the expiration date of this permit
pursuant to OAC Rule 3745-50-40(D) unless: a) the permit has been
modified to terminate the corrective action schedule of compliance and the
Permittee has been released from the requirements for financial assurance

~ for corrective action; or b} permission for a later date has been granted by
the Director. The Director shall not grant permission for applications to be
submitted later than the expiration date of the existing permit.

‘Need to Halt. or Reduce Activity Not a Defense

OAC Rule 3745-50-58(C)

It shall not be a defense for the Permittee in an enforcement action that it would
have been necessary to halt or reduce a permitted actwlty in order to maintain
compliance W1th the conditions of this permit.

Dutv to Mitigate

OAC Rule 3745-50-58(D) - .

The Permittee shall expeditiously take all reasonable steps nécessary to minimize
or correct any adverse impact on the environment or to pubhc health resuiting from
noncompilance with this permit. -

: S  QHOEPADHWH

: - o MAR 23 2063




Von Roll America, Inc. / WTI
Hazardous Waste Permit Renewal
‘Page 5 of 117

A.9. Preoer ODeration and Maintenance -
. OAC Rule 3745-50-58(E)

The Permittee shall at all times properly operate and maintain the facility (and

- related appurtenances) to achieve compliance with the terms and conditions of this
permit. Proper operation and maintenance includes, but is not limited to, effective

- management practices, adequate funding, adequate operator staffing and training,
and where appropriate, adequate laboratory and process controls, including
appropriate quality assurance/quality control procedures. This provision requires
the operation of back-up or auxiliary facilities or similar systems only when
necessary to achieve compliance with the terms and conditions of this permit.

A-.10. Duty to Provide Information
- OAC Rule 3745-50-58(H)

- The Permittee shall furnish the Director, within a reasonable time, any relevant
information which the Director may request to determine whether cause exists for
modifying, revising, revoking or suspending this permit or fo determine compliance
with this permit. The Permittee shall also furnish the D[rector upon request copies
of records required to be kept by this permit. _ '

A.11. Inspection and Entry . :
OAC Rules 3745 50- 58(1) 3745-50-30 and ORC Section 3734. 07

(@) The Permittee shall allowthe Director, or an authorized representative upon
stating the purpose and necessfcy of the mspectlon and upon proper
identification fo: - _

(i) enter at reasonable times upon the Permittee's premises where a
- regulated facility or activity is located or conducted, or where records -
must be kept under the terms and conditions of this permit;

(ii.) have access to and copy, at reasonabl’e times, any records required
- to be kept under the terms and conditions of this permit; .

- (iliy inspe'et and photograph at reasonable times any facilities, equipment’
' (inciuding monitoring and control equipment), practices, or operations

- regulated or reqwred under the terms and conditions of this permlt '
and

GHIO EPADHWM
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Von Roll Aménca Inc. f WTI
Hazardous Wasie Permit Renewal : : ' . .
: Page60f11? ' : _ ' : K T

(iv) sample document or monitor, at reasonable times, forthe purposes
' of assuring permit compliance or as otherwise authorized by ORC :
Chapter 3734 and the rules adopted thereunder, any substances or =
parameter at any location. :

(b)  Anyrecord, report or other information obtained under the hazardous waste
rules or Chapter 3734 of the Revised Code shall not be available to the
public upon the Permittee’s satisfactorily showing to Ohio EPA that all or part .
of the information would divulge methods or processes entitled to protection
as frade secrets pursuant to Chio Trade Secret Law and OAC Rule 3745-50-
30.

A.12. Monitoring and Records
OAC Rule 3745-50-58(J)

(a)  Anysample and measurement taken for the purpose of monitoring shall be -
a representative sample or measurement, as such term is defined and used
in the Ohio hazardous waste rules. The method used to obtain a
-representative sample of the waste to be analyzed must be the appropriate
method from Appendix | of OAC Rule 3745-51-20, Laboratory Methods.
- Laboratory methods must be those specified in Test Methods_for the
- Evaluation of Solid Waste: Physical /Chemical Methods; SW-846:Third .
Edition, November 1992; and additional supplements or editions thereof;
Standard Methods for the Examination of Water and Wastewater: -
Seventeenth Edition, 1989; or an equivalent method as specified in the
approved waste analysis plan, Section C of the approved Part B permit
application or as such term is defined and used in the Ohio hazardous waste
rules.

(b)  Records of monitoring Infbrfnaticn shall specify the:
(i) date(s), exact place(s), and time(s) of sampling or méasuremenfs;
(ii) individual(s) who performed the sampling or .measure_ments;
(iii} 'date(s) analyses were performed; | |
.(i\k) - individual(s) who performed the analyses;
(v)" . ahalytical technique(é) or method(s) used; and
(\.li). results of such analyses. . - | | QHIO EPADHWM
MAR 23 2005




Von Roll America, Inc. F WTI :
Hazardous Waste Permit Renewal S : : . ' :
Page 7 of 17 . : ' : ' ' _ T

A13. Slqnatorv Reqwrement and Certifi catlon of Records
. OAC Rules 3745 50-58(K) and 3745-50-42

- All applications, reports or mformatlon shali be properly signed and certlf ed in .
accordance with OAC Rule 3745-50- 58(K). _ _ L _ o —

A4, Retention of Records
OAC Rules 3745-50-40(G), 3745-50- 58(J) 3?45 50- 58(M) and 3745-50- 58(N)

(a) The Permittee shall retain records of all monitoring information, mcludlng all
calibration and maintenance records and ali original strip chart recordings for
continuous monitoring instrumentation, copies of all reports and records -
required by this permit {(e.g., A.12(b), A.28,B.2,B.5,B.6,B.14(c),B.23,B.42,
B.44(b), D.5(f), D.7, D.9(a), I{A).3, I(A).5 and I{A).8), the certification required
by paragraph B{(9) of rule 3745-54-73 of the Administrative Code, and
records of all data used to complete the application for this permit, for a
period .of at least three years from the date of the sample measurement
report certification, or apphcatlon

(b)  The record retentlon period may be extended by request of the Director at .
any time and are automatically extended during the course of any unresolved -
enforcement action regarding the facmty

(c}y The Permittee shail maintain, in accordance with the Ohio hazardous waste
rules, records of all data used to compiete the Part B permit application and
any amendments, supplements, modifications, or revisions, of such

“application and shall retain a compiete copy of the application for the life of
the facility.

(d) The Permittee shall maintain records from all ground water monitoring wells
and associated ground water surface elevations for the active life of the
facility, and for disposal facilities for the post-closure care period as well.

(e) Corrective action records must be maintained at least three years after all
- corrective action activities have been completed.

“A.15. Planned Changes
' OAC Rules 3745-50-51 and 3745-50-58(L)(1)

The Permittee shall give notice to the Director as soon as possible of any planned
physical alterations or additions to the permitted facility or any planned revisions to
the permit. All such changes must be made |n accordance with OAC Rule

3745-50-51. OHIO'EPA DHWM

MAR 23 2005




Von Roll America, fnc. / WTI _
Hazardous Waste Permit Renewal _ : _
Page 8 of 117 - _ : : —

A. 16 Waste Shipments
- OAC Rule 3745-53-11, ORC Section 3734 15(C)

" The Permittee shall only use properly registered transporters of hazardous waste
to remove hazardous waste from the facility, in accordance W|th all applicable Iaws
and rules.

A.17. Anticipated Noncompliance
OAC Rule 3745-50-58(L)(2)

The Permittee shall give advance notice to the Director of any planned changes in -
the permitted facility or operations which may result in noncompliance with the

terms and conditions of this permit.- Such notification does not waive the
Permittee’s duty to comply with this permit pursuant to Condition A.5.

'A.18. Transfer of Permits '
OAC Rules 3745-50-52; 3745-50- 58(L)(3) and 3745- 54 12

{a) This permlt is not transferable to any person except after notice of the
Director.

(b) . The permit may be transferred to a new owner or operator only if such
transfer is conducted in accordance with ORC Chapter 3734 and the rules
adopted thereunder. This permit may be transferred by the Permittee to a
new owner or operator only if the permit has been modified under CAC Rule
3745-50-51. Before transferring ownership or operation of the facility the
Permittee shall notify the new owner or operator in writing of the
requirements of ORC Chapter 3734 and the rules adopted thereunder
(including all applicable corrective action requ:rements)

QMO EFA S
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‘Von Roll America, Inc. / WTI
Hazardous Waste Permit Renewal : . ' -
Page D of 117 _ ' . ' : ' L

(¢) The Permittee's failure to notify the new owner or operator of the.
requirements of the applicable Ohio law or hazardous waste rules does not
relieve the new owner or operator of its obligation to comply with all
applicable requirements. .

A. 19 Comphance Reports
OAC Rules 3745-50- 58(L)(5) and 3745- 50 50

Reporis of compliance or noncompiiance with or any progress reports on, interim

and final requirements contained in any. compliance schedule (developed in

accordance with OAC Rule 3745-50-50) of this permit shall be submitted to the :
Director no later than fourteen days following each scheduled date. . -

A.20. Immediate Regorﬁng of Noncomg liance
- OAC Rule 3745-50-58(L)(6)

(a) The Permlttee shall report orallyto Ohio EPA’s East Lwerpooi field office and
the Division of Emergency and Remedial Response within twenty-four hours
~ from the time the Permittee becomes aware of any noncompliance with this
permit, ORC Chapter 3734 or the rules adopted thereunder, which
endangers human health or the environment, including: - -

(i) information concerning the release of any hazardous waste that may
cause an endangerment to public drinking water supplies; and '

(i)  anyinformation of a release or discharge of hazardous waste or a fire
or explosion from the hazardous waste facility, which could threaten
human health or the environment.

(b)  The report shall consist of the following information (if such information is
available at the time of the oral report):

(i) name, address, and telephone number of the owner or operator;
(i)  name, address, end telephone number of the facility;

(i) ~ date, time, and description of incident including the: name and
quantity of material(s) involved;

(iv)  the extent of injuries, if any;

- (v} anassessment of actuai or potential hazards to the enwronment and _
human health, where this is applicable; OMIO EPADHWM

MAR 23 2005




Von Rol! America, Inc. /f WTI.
Hazardous Waste Permit Renewal
Page 10 of 117

A21.

A22.

A.23.

(vi)  any monitoring results;

(vii)y a descrtptlon of response efforts as well as the estlmated guantity and
disposition of recovered material that resulted from the incident; and -

- (vili) a list of other agencies notified of t_he incident, as applicable. -

Follow-Up Written Report of Noncompliance

OAC Rule 3745-50-58(L)(6)(c)

| (@)  Awritten report shall also be provided to Ohio EPA’s Division of Eme'rgency |

and Remedial Response and the Division of Hazardous Waste Management
Northeast District Office within five days of the time the Permittee becomes
aware of the circumstances reported in Condition A.20.

(b)  The written report shall'address the items in Condition A.20 and shall contain
a description of such noncompliance and its cause; the period(s) of
noncompliance (including exact dates and times), whether the
noncompliance has been corrected; and, if not, the anticipated time it is
expected to continue; and steps taken or planned to minimize the impact on
human health and the environment and to reduce, ellmmate and prevent
recurrence of the noncompliance.

(c}  The Permittee need not comply with the five day written report requirement -
_ If the Director, upon good cause shown by the Permittee, waives that
requirement and the Permittee submits a written report within fifteen days of
the time the Permittee becomes aware of the circumstances.

Other Noncompliance
OAC Rules 3745-50-58(L)(10) and 3745- 50 58(L)(4)

The Permittee shall report to the Director, all other instances of noncompliance not
provided for in Condition A.20. These reports shall be submitted within a month of
the time at which the Permittee is aware of such noncompliance. Such reports shall
contain all information set forth within Condition A.20 of this permit.

Certification of Cbnstructiori or Modification

OAC Rule 3745-50-58(L)(2)

OHIG EPA DHWM

MAR 23 2005




Von Roll America, Inc. / WTI
Hazardous Waste Permit Renewal : ' ' : .
Page 11 of 117 : _ o : T

Pursuant fo OAC Rule 3745-50-58(L)(2) the Permittee may not commence storage

or treatment of hazardous waste in any modified portion of the facility until the

Permittee has submitted to the Director, by certified mail or hand delivery, a ietter -

signed by the Permittee and a qualified registered professional engineer stating that

the facility has been constructed, or modified in compliance with the permit; and [ —

{a) the Director has inspected the modified or newly constructed facility and
fi nds it is in compliance with the conditions of the permit; or

(b) the Dlrector has either waived the lnSpectlon or has not within fifteen days
: of the date of the submittal of the Ietter notified the Permittee of hls intent to .
inspect. - - ' P

A.24. Other Information .
OAC Rule 3745-50-58(L)(11)

If at any time the Permittee becomes aware that it failed to submit any relevant

~ facts, or submitted incorrect, misleading, or incomplete information to the Director, .
the Permitiee shall promptly submit such facts mfcrmatmn orcorrected information i
to the appropriate entity. | 3

A.25, Confidential Information
OAC Rule 3745-50-30

In accordance with ORC Chapter 3734 and the rules adopted thereunder, the = -,=

~Permittee may request confidentiality of any information required to be submitted %
by the terms and conditions of this permit. Including any information obtained by
the Director, or an authorized representative, pursuant to the author:ty provided
under condition A.110f this permtt

| | OHIO EPA DHWM
o o MAR 23 25




Von Roll America, Inc. / WTI
Hazardous Waste Permit Renawal
Page 12 of 117

" A.26.
~ OAC Rule 3745-50-36

A.27.

Ohio Annual Permit Fee

The annual permit fee, calculated pursuant to OAC Rule 3745-50-36 and payable
to the Treasurer of the State, shall be submitted to the Director on or before the
anniversary of the date of issuance during the term of the permit. For the purpose
of the payment of the Ohio Annual Permit Fee, the date of issuance is the date the .
permit was entered into the Journal of the Director of Ohio EPA.

Compliance Schedule - Documents
OAC Rules 3745-50-50 and 3745-50-51

(a)  To-be-constructed portions of the facility. Regarding future systems and to-
be-constructed portions of the facility described in the Permittee’s permit
application, prior to construction, detailed plans must be submitted to the
Ohio EPA for review to ensure the plans are consistent with the existing
permit. If the plans are inconsistent with or not authorized by the existing -
permit, a permit modification in accordance with OAC Rule 3745-50-51 will
be required prior to construction.

(b)  The Permittee shall not manage hazardous waste in any modified or newly
constructed portions of the facility until compliance is achieved with the Ohio
- hazardous waste rules, the terms and conditions of this permit, and with the

- following: :

(i)  Documents required by this condition shall be submitted as follows:

a) At least thirty days prior to commencing construction at the
facility, the Permittee shall submit to Ohio EPA all relevant.
detailed final design and construction plans as approved by the
Building Official in accordance with OAC Rule 4101:2-1-23 -
(including ancillary equipment, blue prints, material of the
construction, etc.) covering each aspect of the proposed
construction. The final design and construction plans mean
final design and specifications necessary for the
commencement of the construction.

b) A schedule of new construction mclud:ng the estimated starting
and completzon dates. .

QHIO EPA DHWM
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Von Roll Ameriga, Ing. / WTI :
Hazardous Waste Permit Renewal o : :
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- (i)} -~ Iif the final plans, as submitted, are inconsistent with the conceptual
" and/or preliminary plans contained in the approved permit application
and with the terms and conditions of this permit, such submittal may
- be considered by Ohio EPA as information constituting a change fo _ i
the permitted facility and thus require submission of a permit —
- modification. - 5

(i} - Upon completion of construction, the Permittee shall submit to Ohio
_ - EPA, when applicable, by certified mail or hand delivery, a "certificate
- of use and occupancy” issued by the Building Official in accordance

with OAC Rule 4101;2-1-27 [for tank systems, the Permittee shall :

provide a tank installation certification in accordance with OAC Rule _ —

3745-55-92(B)] and a certification stating that the construction was '

completed in compliance with applicable rules, the terms and

conditions of this permit, applicable state building codes ( e.g., codes

. for fire, electrical service, and plumbing), and the approved permit

application. ' '

(iv) =~ Within sixty days after completion of new construction, "as built" : -
drawings shall be submitted to Ohio EPA. If the submitted "as built"
drawings appear incongistent with the construction design plans
‘submitted under Permit Condition A.27(b)(i), such submittal may be
considered by Ohio EPA as information constituting a change to the
permitted facility and thus require submission of a permit modification.

(v}  No hazardous waste shall be managed at the newly constructed
portion(s) of the facility until Ohio EPA, in accordance with OAC Rule
3745-50-58(L), has inspected such portion(s) of the facility and finds
that it is in compliance with all applicable rules, the terms and

- conditions of this permit, and the approved permit application.

{vi)  Atleast sixty (60) days prior to the receipt of hazardous waste in any
modified or newly constructed portions of the facility, the Permittee
shall submit updated financial requirements for closure of the facility
and liability requirements. This includes the cost estimate for closure
as required by OAC Rule 3745-55-42, financial assurance for facility
closure as required by CAC Rule 3745-55-43, and liability insurance
as required by OAC Rule 3745-55-47. .

(c) RESERVED

OHIO EPA DHWM
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Von Roll America, Inc. / WTI _
Hazardous Waste Permit Renewal ' h
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{d) The Permittee shall submit for approva! to the OhIO EPA within thtrty days
aﬁer permit journalization: - .

(i) An amended permit application updated for changes resulting from
permit modifications approved between the dates of issuance of the
draft renewal permit and issuance of the final renewal permit. The
updated permit application is to be submitted as a Class 1
modification requiring director’s prior approval 1n accordance with
OAC rule 3745-50-51.

(i) A permit modification to change the applicable sections in the
‘approved Part B permit application toinclude new language regarding
principal organic hazardous constituents (POHCs). The updated
. permit application is to be submitted as a Class 1 modification
~ requiring director’s prior approval in accordance with OAC rule 3745-
50-51.

(i) A permit modification to change the applicable sections in the
approved Part B permit application to include new language regarding
dioxin-bearing waste. This modification shall also include language
restrictions for wastes carrying the codes, F032, F039, K043, and
K099. The updated permit application is to be submitted as a Class
1 modjification requiring director’s prior approval in accordance with

- OAC rule 3745-50-51. :

(iv) A permit modification to change the applicable sections in the
approved Part B permit application to include new language regarding
restricted wastes. The updated permit application is to be submitted

‘as a Class 1 modification requiring director's prior approval in
accordance with OQAC rule 3745-50-51. -

(e} The Permittee shall submit a written RFI Workplan to Ohio EPA within 20
days after the effectlve date of this permit according to Permlt Condltion
E.5(a). ' :
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() Unless spec;lf[ed othervvlse the Permittee shall submit a ~copy of all
documents to the following locations: -

- Ohio Enwronmental Protection Agency
‘Division of Hazardous Waste Management
Attn: Regu[atory and Information Services

P.O. Box 1049
122 S. Front Street
Columbus, Ohio 43216-1049

Chio Environmental Protection Agency
~ Division of Hazardous Waste Management
Northeast District Office
2110 East Aurora Road
Twinsburg, OH 44087

A.28. Information to be Maintained at the Facﬂltv
OAC Rule 3745- 54 74

- {a) The Permlttee shall maintain at the facility, until closure is completed and -
certified by a qualified, independent, registered professional engineer,
pursuant to OAC Rule 3745-55-15, and until the Director releases. the
Permittee from financial assurance requirements pursuant fo OAC Rule
3745-55-47 thefollowmg documents (including amendments, revisions, and
modifications):
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(i)' . waste analysis’ 'plah; as found in Section C of the approved Part B
- permit application, developed and maintained in accordance with -
OAC Rule 3745-54-13 and the terms and conditions of this permit;

(i) contihgendy plan, Section G of the appfoved Part B permit
- application, developed and maintained in accordance with OAC Rule
3745-54-53 and the terms and conditions of thls perrnlt

(iii) closure plan, Section | of the approved Part B permit application,
developed and maintained in accordance with OAC Rule 3745-55-12
and the terms and conditions of this permit;

(iv) cost estimate for facility closure developed and maintained in
accordance with OAC Rule 3745 55- 42 and the terms and conditions
of this permit;

(v)  personnel training plan, Section H of the approved Part B permit
application, and the training records, as developed and maintained in
accordance with OAC Rule 3745-54-16 and the terms and conditions
of this permit;

(vi)  operating record required by OAC Rule 3745-54-73 and the terms
and conditions of this permit; .

(vii) inspection schedules, Section F of the approved Part B permit
' ~ application, developed in accordance with OAC Rules 3745-54-15 ,
3745-55-74, and 3745 55-95 and the terms and conditions of thfs
permit;

(viit) annuaily-a.djusted cost esti.mate for faciiity closure, as reqi.:ired by
OAC Rules 3745-55-42 and 3745-55-44 and this  permit;

(ix)  all other documents required by this permit, e.g., Permit Conditions
A.12, sampling and analysis; B.41, groundwater monitoring; and B 43
rlverbank and fill material monitoring.

(b) Al amendments, revisipns, and modifications to any plan required by the
terms and conditions of this permit or the Ohio hazardous waste rules shall
be submitted to the Director. No such change shall be made unless the
Permittee has received approval in accordance with the Ohio hazardous
waste rules.
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A.29.

(c) The Permittee shall maintain copies of all insp'e'ction logs at the fécility fora
period not less than three years from the date of inspection.

(d) Corrective action reports and records, as required by the terms and

conditions of this permit, must be maintained for at least three years after
- all corrective action activities have been completed.

Waste Minimization Report
OAC Rules 3?45—54—?3 and 3745-54-75

{a) The Permittee shall submit a Waste Minimization Report describing the
~ waste minimization program required by OAC Rules 3745-54-75(H), (1), and
(J); 3745-54-73(B)(9); and 3745-52-20(B) at |least once everytwo years. The
provision of OAC Rules 3745-54-75(H), (1), and (J); and 3745-54- 73(B)(9)

must be satisfied annually. :

(b) In completing this report, the Permittee should refer to the following
information: instructions prepared by Chio EPA for completing the Waste
Minimization Annual Report required by OAC Rules 3745-54-75(H), (1), and
(J); the Federal Register notice of May 28, 1993, vol. 58, p. 31114, "Interim
Final Guidance: Guidance to Hazardous Waste Generators on the Elements
of a Waste Minimization Program"; and U.S. EPA's "Facility Pollution
Prevention Guide" including planning and organization, assessment,
feasibility analysis, implementation, measuring progress and mamtamlngthe
program.

{c)  The Permittee shall submit the Waste Minimization Report to the Technical

Assistance Section, Office of Pollution Prevention within one hundred eighty
days of joumahzatlon of this permit, and shall submit updates to thls report
biennially thereafter. : :
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~B.  GENERAL FACILITY CONDITIONS

B.1. Design, Maintenanee and Operation of Facility
OAC Rule 3745- 54 31

(a) -The Permittee shall de51gn consiruct, malntaln and operate the facility to
minimize the possibility of a fire, explosion, or any unplanned sudden or
“non-sudden release of hazardous waste constituents to air, soil, and ground
or surface waters which could threaten human health or the environment.

(b)  The Permittee is limited to treating the following quantltles of hazardous
waste in any one calendar year from any off-site sources during the life of the
permit, until such time as this Condition is modified, renewed, or rewsed '
This is a facility wide |ImltatIOFI and includes all units.

(i) . The two incinerators (1 existing, 1 not yet constructed) may treat a
- combined total of 176,000 tons per year of hazardous waste. Each
individual incinerator may treat 88,000 tons per year;

('ii) The Inorganic Waste Treatment System (not yet constructed) may
treat 83,000 tons per year of hazardous waste; and

(i) The General Wastewater Treatment System (not yet constructed)
. may treat up to ten percent of the total waste received at the facility.
This ten percent limitation will be subject to revision as required by

any agreements between the facility and the city of East Liverpool. =

B.2. Reguired Notices
OAC Rule 3745-54-12

(a) The Permlttee shall notify the Director in wntmg at least four weeks in
advance of the date the Permittee expects to receive hazardous waste from
a foreign source, as required by OAC Rule 3745-54-12(A). Notice of
subsequent shipments of the same waste from the same forelgn source is
not required. :

OHIOEPADHWM

MAR 23 20[]5




Von Roll America, inc. / WTI
Hazardous Waste Permit Renewal
Page 19 of 117

B3

(b) Hazardous W.aste' from Off-Site Sources

When the Permittee is to receive hazardous waste from an off-site source
(except where the Permittee is also the generator), (s)he must inform the
generator in writing that (s)he has the appropriate permits and will accept the
waste the generator is shipping. The Permittee must keep a copy of this
written notlce as part of the operating record.

General Waste Analysis Plan
OAC Rule 3745-54-13 '

(8) The Permittee shall submit waste profile sheets (WPS) to the Ohio EPA for

- review and approval prior o acceptance of the first shipment of waste from

each WPS. Waste codes not permitted in the approved Part A permit

- application shall not be stored or treated at the facility until the Permitiee has
received approval in accordance with the Ohio hazardous waste rules.

(b)  The Permittee shall foliow the procedures described in the approved waste
analysis plan found in Section C of the approved Part B permit application
and the terms and conditions of this permit. The Permittee shall verify the
analysis of each waste stream annually as part of its quality assurance
program, in accordance with Test Methods for Evaluating Solid Waste:
Physical/Chemical Methods, EPA Publication. SW-846, or equivalent
methods approved by the Director. At a minimum, the Permittee shall
maintain proper functional instruments, use approved sampling and
analytical methods, verify the validity of sampling and analytical procedures,
and perform correct calculations. If the Permittee uses a contract laboratory
to perform analyses, then the Permittee shall inform the laboratory in writing

- that it must operate under the waste analysis conditions set forth in this
permit including all requirements found in the facility’s quality control/quality
assurance plan. Ali outside contracted laboratories must be audited and
their quality control/quality assurance plan evaluated prior to the laboratory
performing services for the Permittee, The results of the audits must be

.. maintained as part of the faci!ity’s operating record.

'(c) - The Permittee shall ensure that all phenolic wastes recelved fortreatment at

the facility will be treated by incineration.

(d). The Permittee shall ensure that all organic wastes not covéred by Conditioh
B.3.(c) will be incinerated unless other treatment methods are provided or
specified in the approved Part B permit application.
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- B.4. Security

- OAC Rule 3745-54-14

{8)  The Permittee shall comply with the security provisions of OAC Rule 3745-
54-14(B) and (C}, the terms and conditions of this permit, and all applicable -
sections of the approved Part B permit apphcatlon e.g., Sectlon F,
Inspectton Plan.

(b) The Permittee shall continuously monitor the entrance gates to the facility
while open either by the use of facrllty personnel or by monltortng equipment
such as cameras.

B;5. General Inspection Requirements
. OAC Rules 3745-54- 15 and 3745- 54 73

The Permittee shall follow the inspection schedule set out in the lnspectlon plan,
Section F of the approved Part B permit application, the terms and conditions of this
permit, and the requirements of OAC Rules 3745-54-15(C) and (D). The Permitiee
shall remedy any deterioration or malfunction discovered by an inspection, as
required by OAC Rule 3745-54-15(C) or as required by the approved Part B permit
application. Records of inspection shall be kept for a minimum of three years from
the date of inspection or as required by the approved Part B permit application and
the terms and conditions of this permit. .

B.6. Personnel Training
OAC Rule 3745-54-16

The Permittee shall conduct personnel training as required by OAC Rule
3745-54-16. This training program shall contain at least the elements set forth in
Section H of the approved Part B permit application. The Permittee shall maintain
training documents and records as required by OAC Rules 3745-54-16(D) and (E). =

T
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'B.7. General Requirements for lgnitable, Reactive, or!hcompatible Waste _ o
OAC Rule 3745-54-17 - o o | L

(@  The Permittee shall comply with the requirements of OAC Rule 3745-54-17

' and shall follow the procedures for handling ignitable, reactive, and/or
incompatible wastes set forth in the approved Part B permit application (e.g.
Sections C, D, F, and G) and the terms and conditions of this permit.

(b}  The Permittee shall provide electrical grounding for all containers, tanks, and
transport vehicles during all operatlons mvolvmg the handllng of 1gn|table or
reactive wastes.

(c)  The Permittee shall provide, and require the use of, épark proof tools during
- all operations involving the handling of all ignitable and/or reactive wastes.

(d)  The Permittee shall prohibit smoking and open flames in each area where
ignitable, reactive, and/or incompatible hazardous wastes are managed, as
well as other active areas on-site, and shall post appropriate signs.

(e)  All wiring and electrical equipment at the to-be-constructed portions of the
facility shali meet the National Fire Protection Association’s standards for
hazardous locations (See National Fire Protection Association, “National
Electric Code” National Fire Codes, 1985 Edition, Vol. 3, Chapter5 Special
Occupanmes Articles 500- 503 pp. 176 through 189). :

B.8. Location Standards
OAC Rule 3745-54-18

(a)  The Permittee shall construct, operate, and maintain the facility to prevent
washout of any hazardous waste as required by OAC Rule 3745-54-18(B)
and as specified in Section B of the approved Part B permit application.

(b)  On a semi-annual basis, the facility will have a survey conducted to take
measuremenis and record data relating to the site grade and fill. These
inspections will ensure that fill material and underlying soils remain stable
and that no movement occurs which may compromise the integrity of the
foundation at the facility. This is in accordance with Permit COI'IdltIOI"I B 44,
inspection of Riverbank and Fill Material.
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B.9. | Required Equipment
- OAC Rule 3745-54-32

Ata minimum, the Permittee shall maintain at the facility all the equipment required
by OAC Rule 3745-54-32 and all applicable sections of the approved Part B permit o
application including the equipment set forth in the- approved contlngency plan
contained in Section G.

B.10. Testmg and Maintenance of nggment '
- OAC Rule 3745-54-33

The Permittee shall inspect, test, and maintain the equipment required by Permit
Condition B.9. as necessary to assure its proper operation in time of emergency, as
specified in OAC Rule 3745-54-33, and the applicable sections of the approved Part
B permit application, such as Sections F and G, and the terms and conditions of this
permlt ' :

B.11. Access to Communications or Alarm System : | _ ' o
OAC Rule 3745-54-34 : :

The Perrniftee shall maintain access to the communications and alarm systems as
required by OAC Rule 3745-54-34, applicable sections of the approved Part B
permit application, such as Sections F and G, and the terms and conditions of this
permlt

B.12. Required Aisle Space
OAC Rule 3745-54-35

At a minimum, the Permittee shall maintain aisle space to allow the unobstructed
movement of personnel, fire protection equipment, spill control equipment, and

- decontamination equipment to any area of facility in an emergency.as required by
OAC Rule 3745-54-35, applicable sections of the approved Part B permit
application, and terms and conditions of this permit.

The required aisle space in permitted process and storage areas at the facility is
described in Section D of the approved Part B permit application. For example,

. aisle space in Building A (Drum Warehouse in the Container Processing Building)
- shall be maintained at a minimum of five feet.
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| B.13. Arrangements with Local Authorities
OAC Rule 3745 54- 37 '

(@)  The Permittee shall comply with the reqwrements of OAC Rule 3745-54-37 _
- (A) by making a diligent effort to: _:

(i) familiarize all emergency response agencies, which are likely to

- respond in an emergency, with the location and layout of the facility,

properties of hazardous waste managed at the facility and associated

hazards, places where facility personnel will normally be working, .

entrances to and roads inside the facility, and possible evacuation .
routes as depicted and explained in the Contingency Plan, Section G : L

of the approved Part B permit application;

(i) - inform such agencies of safety equipment, supplies, and proper
emergency safety procedures that are applicable to the facility and
any further requirements related to emergency response imposed by
terms and conditions of this permit; and

(i)  familiarize the local police and fire departments, hospitals, and any

- - otherlocal emergency service, with the properties of hazardous waste

- managed at the facility and the types of injuries or illness which could

result from incidents such as fires, explosions, or releases at the
facility, and exposure to the hazardous waste constituents,

(iv)  abide with the agreement between VRA and the East Liverpool Fire
~ Department regarding the primary emergency authority and support
to the primary emergency authority. This agreement can be found in
Section G, Contingency Plan, of the approved Part B permit
application.

(b) = When a State or local agency declines to enter into the arrangements set
forth in OAC Rule 3745-54-37(A), the Permittee shall document the refusal

in the operating record as required by OAC Rule 3745-54-37(B).

(¢) The Permittee shall, in accordance with OAC Rule 3745-54-53, submit a
copy of its contingency plan, including all amendments, revisions, or
changes, to the focal authorities designated in the contingency plan. The

- Permittee shall notify the local authorities, in writing, within ten days of the
effective date of any amendments, revisions, or changes to the contingency
plan. :
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- (d) Records of agreements and arrangements with local authorstles shall be
' malntalned as part of the facility's operatlng record.

B.14. lmplementatlon of Contingency Plan
OAC Rules 3745-54-51 and 3745-54-56

(@)  The Permittee shall immediately carry out the provisions of the approved
contingency plan and follow the emergency procedures described in OAC
Rule 3745-54-56, whenever there is a fire, explosion, or release of
hazardous waste or hazardous waste constituents which threatens, or could
* threaten, human health or the environment,

{b) Inregard to spills and related toxic gas releases, the plan must describe the -
' criteria to be used by the emergency coordinator to determine when the plan
will be implemented. At a minimum, the plan must be implemented |n the
following situations:

(i} any fire involving hazardous waste; or -
(i) a'ny explosion involving hazardous waste; or

(it}  anyuncontrolled hazardous waste reaction that produces, or has the

. potential to produce, hazardous conditions, including noxious,

- poisonous, flammable, and/or explosive gases, fumes, or vapors;
harmful dust; or explosive conditions; or

(iv)  any hazardous waste- release; outside of a secondary containment
system, that causes, or has the potential to cause, off-site soil and/or
surface water contamination; or

(v)  any hazardous waste release that produces, or has a potential to

' produce, hazardous conditions, including noxious, poisonous,

flammable and/or explosive gases, fumes, or vapors; harmful dust; or
exp!os:ve conditions. :

()  The Permittee shall comply with the requirements of OAC Rule _3745—54'-
56(J) as it relates to recording implementation of the contingency plan.
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| B.15. Content of the 'Contingency Plan
'OAC Rule 3745-54-52

The Permittee shall comply with OAC Rule 3745-54- 52, all relevant terms and : —
conditions of this permit, and the contlngency plan as set forth in, Sectlon G of the '
approved Part B permit appllcatlon :

B.16. Contingency Plan - Released Material and Emergency Resnonse Material and

By-products
OAC Rule 3745-54-56(G)

All liquid or solid material resulting from fire, explosion, released material, or
emergency response material and by-products that the Permittee is required fo
evaluate to determine whether such material is hazardous waste in accordance with
OAC Rule 3745-52-11, shall be collected and managed as a hazardous waste until
such time as the Permittee can demonstrate that such waste is not hazardous in
accordance with OAC Rules 3745-51-03 (C) and (D).

B.17. Amendments to Plan
OAC Rule 3745-54-54

The Permittee shall review the approved contingency plan at least annually and

upon the occurrence of any event listed in OAC Rule 3745-54-54. If necessary or

appropriate, the Permittee shall amend the contingency plan as required by OAC
- Rule 3745-54-54 in accordance with OAC Rule 3745-50-51.

B.18. Copies of Plan
OAC Rule 3745-54-53

(a} The Permittee shall comp'ly with the requirements set"forth in OAC Rule
~ 3745-54-53 regarding contingency plan distribution.  ~

~(b)  The Permittee shall, in accordance with OAC Rule 3745-54-53, submit a
copy of the approved contingency plan, to all local police departments, fire
departments, hospitals, and local emergency response teams that may be
called upon to provide emergency services. The Permittee shall notify such
agencies and the local authorities, in writing, within ten days of the effective
date of any amendments of, revisions to, or modifications to the contingency
plan. : :
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~{c)  The Permittee shall, in accbrdance with OAC Rule 3745-54-53, submit a
copy of the approved contingency plan to the Chio Environmental Protection
Agency's Division of Emergency and Remedial Response.

B.19. Emergency Coordinator
OAC Rule 3745-54-55

The Permittee shall comply with the requirements set forth in OAC Rule 3745-54-55
and the Contingency Plan, Section G, of the approved Part B permit application
. regarding the emergency coordinator.

B.20. Emerqency Procedures
OAC Rule 3745-54-56

-.(a) - The Permlttee shall comply with the requirements set forth in OAC Rule
3745-54-56, all applicable sections of the approved Part B permit application,
e.g., the contingency plan, Section G, and the conditions of this permit
regarding emergency procedures.

(b)  The Permittee’s emergency response teams shall, to the extent possible,
~ assist and advise local community response organizations in responding to
transportation incidents involving hazardous wastes in transit to or from the

VRA facility. .

B.21. Availability, Retent?on,’ and Disposition of Record's
OAC Rule 3745-54-74 .

The Permittee shall furnish upon Ohio EPA request and retain all records at the

facility in accordance with OAC Rule 3745-54-74, the approved Part B permit
application, and all terms and conditions of this permit.

.
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B.22. Operating Record
. OAC Rule 3745 54-73

The Perm:ttee shall comply with the reqmrements set forth in CACRule 3745 54-73 :
and all applicable sections of the approved Part B permit application regardingan =~ -
operating record, including information to be recorded and the maintenance thereof. "

B.23. Contingency Plan Records o
- OAC Rules 3745—54—73 and 3745-54-56-(J)

The Permittee shali note in the operating record the time, date, and details of any

incident that requires the implementation of the contingency plan. Within fifteen
. days of any such incident, the Permittee shall submit to the Director a written report
~ of the incident containing the elements set forth in OAC Rule 3745-54-56(J).

- B.24. Manifest System
OAC Rules 3745 54—70 3745- 54 71 - 3745-54-72 and 3745 54- 76

(a) - .In the management of waste at the faclllty, the Permlttee shall comply with
the provisions of OAC Chapter 3745-52 and OAC Rules 3745- 54-71,
3745- 54 72 and 3745-54-76 with regard to the manifest system.

(b) Mamfest discrepancy report. if a significant discrepancy in a manifest is
~ discovered, the Permittee must attempt to reconcile the discrepancy. if the
discrepancy is not resolved within fifteen (15) days after receiving the waste,

the Permittee must submit a report, including a copy of the manifest, to the
Director in accordance with OAC Rule 3745-54-72. : -

(¢) Unmanifested waste report. This report must be submitted to the Director
within fifteen days of receipt of unmanifested waste, which waste is not
excluded from the manifest requirements by OAC Rule 3745-51-05, and
include the information required under OAC Rule 3745-54-76.

B.25. Annual Reports and Additional Reports
OAC Rules 3745-54-77 and 3745-54-75

The Permittee shall comply with the annual report requirements set forth in OAC
Rule 3745-54-75 and the addltlonal report requirements set forth in OAC Rule
3745-54-77.
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B.26. Closure 'Performance Standard
: " OAC Rule 3745-55-11

During facility closure, the Permittee shall implement the provisions of the approved
closure plan, Section | of the approved Part B permit application, in such manner
as to achieve compliance with OAC Rule 3745-55-11. Compliance with OAC Rule
3745-55-11 will be facilitated by referring to the Division of Hazardous Waste
Management’s most recent Closure Plan Review Guidance for RCRA facilities.

B.27. Closure Plan
OAC Rules 3745 55-10, 3745 55 11, and 3745 55-13

~ The Permittee shall implement those procedures detailed within Section 1 of the
approved Part B permit appllcatlon in accordance with OAC Rules 3745-55-10
through 3745 55-20.

B.28. Amendment of Closure Plan
OAC Rules 3745-55-12 and 3745-50-51

~ Should a change in the facility closure plan become necessary, the Permitteé shall
amend the approved closure plan in accordance with OAC Rule 3745-55-12 (C)and
3745-50-51. , :

BI.29. Content of Closure Plan
OAC Rule 3745-55-12

The Permittee shall maintain the approved closure plan at the facility which contains
the elements set forth in OAC Rule 3745-55-12 and all elements required by the
approved Part B permit application and the terms and conditions of this permit.

1B.30. Nofification of Closure
OAC Rule 3745-55-12

The Permittee shall notify the Director in writing at least forty five days prior to the
date on which he expects to begin final closure of a facility, as required by OAC
Rule 3745-55-12(D). :
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B.31.. Time Allowed For Closure
OAC Rule 3745-55-13

Within ninety days of receipt of the final volume of hazardous waste, the Permittee o
shall remove from the facility or treat on site, all hazardous waste in accordance L
with the approved closure plan. The Director may approve a longer period if the
Permittee complies with all applicable requirements for requesting a modifi catlon to
the permlt as set forth in OAC Rule 3745-55- 13(A)

The permittee shall cornplete all closure actmttes within one hundred eighty days,

in accordance with OAC Rule 3745-55-13. The Director may approve a longer

closure periodif the Permitiee complies with all applicable requirements for
- requesting a modification to the permit as set forth in OAC Rule 3745-556-13 (B).

B.32. Disposal or Decontamination of Equipment. Structures, and Soils
: OAC Rule 3745-55-14 :

(a) The Permitiee shall decontaminate and/or dispose of all contaminated facility
equipment, structures, and soils, as required by OAC Rule 3745-55-14, the
approved closure plan and the terms and conditions of this permit.

(b}  The Permittee shall notify the Ohio EPA Northeast District Office within
seven working days prior to all rinseate and soil sampling events.

B.33. Certification of Closure
OAC Rule 3745-55-15

- The Permittee and an independent, qualified, registered professional engineer shall
certify that each hazardous waste management unit or the facility has been closed
in accordance with the specifications in the approved closure plan and the terms
and conditions of this permit, as required by OAC Rule 3745-55-15. The Permittee
shall furnish to the Director, upon request documentation supporting the
certification. _

B.34. Reserved.

OHIO EPA DHIAM

| - C MAR 23 2005




Von Roll America, Inc. / WTI :
Hazardous Waste Permit Renewal T '
Page 30 of 117 : _ _ . _ _ : B p—

B.35. Reserved.

B.36. Cost Estimate for Facility Closure
OAC Rules 3745-55-42 and 3745 55-44

(a) - The Permittee's most recent closure cost estimate, prepared in accordance
with OAC Rules 3745-55-42, 3745-55-44, 3745-55-97(C)(3) & (5), 3745-56-
28(C)3) and 3745-56-58(C)(2) is specified and included in Section | of the
approved Part B permit application. _

(b)  The Permittee must adjust the closure cost estimate for inflation within 80
days prior to the anniversary date of the establishment of the financial
instrument used fo compiy with OAC Rule 3745 55-43 and Permlt Condition .
B.39.

(c) The Pefmitteé must revise the closure cost estimate whenever there is a
change in the facility's Closure Plan that increases the cost of closure, as
required by OAC Rule 3745- 55-42(0)

(d) The Permitiee must submit o the Oh!o EPA, and keep at the faCiIity, the
latest closure cost estimate as required by OAC Rule 3745-55-42(D).

B.37. Financial Assurance for Facility Closure
' OAC Rules 3745-55-43 and 3745-55-51

The Permittee shall maintain continuous compliance with OAC Rule 3745-55-43
and provide documentation of financial assurance, which meets the requirements
of OAC Rule 3745-55-51, in at least the amount of the cost estimates required by
Permit Condition B.36.

- B.38. Liability Reguirements
: OAC Rules 3745-55-47 and 3745-55-47(B) . =

The Permittee shall maintain continuous compliance with the requirement of OAC
Rule 3745-55-47 and the documentation of liability by providing liability coverage
which meets the requirements of OAC Rule 3745-55-51 for sudden accidental
occurrences in the amount reqmred by the appllcab[e rules, exclusive of the legal
defense costs.

B.39. Incapacity of Owners or Operators, Guarantors or Financial Instltutsons ' .
OAC Rule 3745- 55-48 - . o T
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The Permittee shall comply with requ’iremehts set forth in OAC Rule 3745-55-48
. regarding the incapacity of owners, operators, guarantors, or financial institutions.

B.40.. Géneral Requirements for Land D.isgosal R’eétrictions
OAC Chapter 3745-270 '

The Permittee shall corhply with all appiicablé fégu[ations regarding Iand.disposat'
prohibitions and restrictions as required by OAC Chapter 3745-270.

B.41. Transportation of Waste to the Facility.

(@) The Permittee shall advise all transporters in transit to the facility with i
hazardous waste shipments of the current weather, road, and ftraffic '
conditions on a continuing basis. Operators of trucks equipped with citizen
band communication equipment shall be advised to contact the facility or fo
monitor a specific channel on which the facility can be contacted to advise
and assist the transporter with respect to current weather, road and traffic

- information, and other information pertinent to safe delivery. Transporters
not equipped to communicate with the facility in transit or monitor information.
provided by the facility in accordance with this condition, shall obtain such
information by telephoning VRA from a point not less than 25 miles distant
from the East Liverpool corporation limits.

(b}  The Permittee shall use its best efforts to arrange with the appropriate local
law enforcement agencies and the State Highway Patrol for timely access to
weather, road and traffic information, and other pertinent information..

(i) The Permittee shall use its best efforts to encourage transporters to
use routes, as described in Section B of the approved Part B permit B

application and designated by VRA, in order to minimize the risk of - o
transportation related incidents.
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(i)  The Permittee shall use its best efforts to encourage transporters to

' schedule arrival at the facility during periods when roads in the East
Liverpool area are not in peak traffic use (e.g., early momlng and late
evening rush hour)

(c). the Ohio EPA determines the need for action based upon observations of
the existing traffic plan and routes, the Permiitee shall use its best efforts to
- work with the appropriate local authorities to so alter the traffic plan and
routes to the facility so as to increase the safety of the publlc and decrease

the risk of transportation accidents.

(d) If the Ohio EPA determines that transport trucks en'route to VRA do not -
comply with applicable hazardous waste/material transportation rules,
including but not limited to manifest requirements, placarding, labeling,
leakage, and registration, or transport trucks are not using preferred routes,
or not obeying traffic regulations, the Ohio EPA shall notify the Permittee in
writing of such occurrence. .

Should such transporter noncompliance continue, the Ohio EPA may take

such measure as may be necessary to protect public health, safety and the
~environment, including but not limited to ordering the Permittee to refuse to

accept hazardous waste from any such truck transportation company.

B.42. Groundwater Monitoring and Reporting.

The Permittee shall conduct groundwater monitoring in accordance with the
requirements set forth in the approved groundwater monitoring plan and all
" subsequent revisions and modifications to the plan and the approved Part B permit -
application. Groundwater monitoring, including sampling and analysis, will be
conducted on a semi-annual basis and submitted to the Ohio EPA, Division of
Hazardous Waste Management, for review. Ground water monitoring resuits shail
be maintained as part of the facility's operating record. The approved groundwater
monitoring plan is attached to the permit terms and conditions as Attachment 6.

B.43. Solid or Semi-Solid Treatment Residue Generated by Von Roll America, Inc.

All solid or semi-solid freatment residue generated by VRA shall be considered

hazardous until specifically delisted. All waste generated by the facility will be

managed in accordance with the approved Part B permit application. Treatment

residues generated by the Permittee shall be sampled and analyzed in accordance
with Section C of the approved Part B permit application. : _ o

© OO EPADHM

S | _. - | | CMAR 23 2005




von Roll America, Inc. / WTI
Hazardous Waste Permit Renewal
Page 33 of 117

B.44. Inspectlon of Rwerbank and Fill Material

(a) - The inspection procedures, schedules, and criteria for nverbank and fill
material shall follow the outline in Section F of the approved Part B permit
application and shall mciude the followmg

(i)  avisual evaluation of the effects of erosion along the bank of the Ohio
River adjacent to the facility; -

i)y an inspectlon of the soil mtegr[ty in the area of the installed sheet pile
wall through visual mspecﬂons and standard surveymg techniques; . -
and

(iii) - at a minimum, visual inspections shall be conducted on a monthly
basis and surveying inspections shall be conducted once every six
months. ' '

(b) Monitdring shall be conducted in accordance with Section F of the approved
Part B permit application and Permit Conditions B.8.(b) and B.44.(a). The
resuits shall be maintained as part of the facility's operating record.

(¢}  The Permittee shall take corrective action as necessary to remediate any .
conditions detected through the inspection procedures outlined in Permit -
Conditions B.8.(b) and B.44.(a) and Section F of the approved Part B permit
application which may cause deterioration of the integrity of the facmtys '
foundation.

B.45. Stack Height

The height of each of the exhaust stacks shall be 150 feet. The elevation at the
base of the stacks shall be, at a minimum, 695 feet above sea level. The outlet of
the stacks shall not be greater than 850 feet above sea level unless approved -
according to the Ohio Hazardous Waste Rules and the Ohio EPA Division of Air
Pollution Control

B.46. Prohibition of Sh:ggihg Hazardous Waste to VRA/WTI Using the Ohio River. -

No hazardous waste will be shipped to the facility by way of the Ohi_o. River.
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c. CONTAINER_ STORAGE AND TREATMENT

General Overview _

- Containerized waste, generated from off-site as well as on-site, is stored at several -
locations throughout the facility as described in Section D of the approved Part B permit
~ application. All container storage areas are located in buildings with bases constructed of
reinforced concrete treated to resist chemical attack. All container storage areas are
equipped with automated fire detection and suppression systems, secondary containment,
liquid collection systems, and berms to control run-on/run-off. Most storage areas are
fully enclosed and equipped with forced air ventilation to prevent the accumulation of
vapors and fumes. Container processing  areas have vapor collection points that are tied
-into the vapor recovery system which is described in Section D of the permit application.
Aisle space is maintained to allow for the unobstructed movement of personnel, fire
protection equipment, spili control equipment, and decontamination equipment. Aisle
space specific to each container storage area is described in Section D of the permit
application. All stored containers will be placed on a pallet or other appropriate means to
keep the bottom of the container above the concrete surface to facilitate identification of
leaking containers. The permitted container storage areas are Building A (Drum
Warehouse of the Container Processing Building), Building B (External Truck Wash),
Building C (Lab Pack Building), and Container Holding Building (Slag Canopy). In all
cases, containers are inspected for integrity prior to storage and on a daily basis.

Building A is located in the northern-most section of the facility’s Container Processing
Building. The building is 100" x 210" with racks instalied to store a variety of containers’
equivalent to approximately 6,000 fifty-five gallon drums. The permitted storage capacity
for this building is 510,000 gallons. The waste is segregated according to waste types with
incompatible waste stored in areas with separate spill collection systems. Total secondary -
containment in this building is 79,497 gallons and is described in Section D of the permit
application. The building is equipped with forced air ventilation. .

Building B, also known as the External Truck Wash, is 25' x 70" with racks installed to store
up to 15,180 gallons in a variety of container types and sizes. Total secondary containment
in this building is 10,000 gallons. The building is permitted for storage in racks, a wash
station for containers and equipment, and processing of specific waste streams (described
in Section D). Containers will only be located on the floor during processing or staging -
activities. A minimum of five (5) feet of aisle space will be maintained between pallets of
containerized waste when they are on the floor to be processed. All waste stored or
processed in Building B will be compatible. The building is equipped with forced air
ventilation. Fugitive emissions from processing activities are captured by the vapor
recovery system. ' _ o
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Building C, also known as the Lab Pack Building, is 56’ x 60" with racks installed to store
up to 13,200 gallons in a variety of container types and sizes. Total secondary
containment in this building is 11,200 gallons. The building is used primarily for the storage
and management of lab pack and loose pack waste as well as processing third party waste
as described in  Permit Condition C.1(d) and Section C in the permit application. The
building is also used for other processing activities as described in Section D of the permit
application. Containers processed or staged in Building C will be no more than five (5)
cubic yards in size. The building is equipped with forced air ventilation, a breathing airline,
~"and vapor recovery collection points used during processmg activities.

The Container Holding Building, also known as the Slag Canopy, is 50' x 50" with a storage
capacity of 100,000 gallons. The building is enclosed on three sides to minimize the
accumulation of storm water. Total secondary containmentis 10,520 gallons. Containers,
greater than 85 gallons, can be stored on the floor and in heavy duty racks installed on the
east and west side of the building. Waste stored in this building must be non-reactive and
compatible. Processing of waste for use in the Bucket Hoist may be conducted in this
building (see Section D-2e(4) of the permit application).

The amount of waste stored in each area will not exceed the permitted capacnty at any
time. All waste stored, processed, or treated will ultimately be fed to the incineration -
system for thermal treatment with the exception of third party waste as described in
Permit Condition C.1(d). Treatment processes currently permitted at the facility will not
render the waste non-hazardous. The Permittee is not permitted fo store Class 1A
Flammable Liquids, defined by National Fire Protection Association (NFPA) codes as
liguids with a flashpoint <73 degrees Fahrenheit and a boiling point <100 degrees
Fahrenheit anywhere on-site. The Permittee may treat Class 1A Flammable Liquids
through the Direct Organic Tanker South Unit.

Container types received at the facility may include, but are not limited to, drums, pails,
boxes, totes, cylinders, consumer packages, lab packs, rolloffs, tanker frucks, and
" refrigerated trucks. Containers that may be received, stored, and processed at the facility
- are composed of materials such as steel, wood, fiber, and plastic. Sizes-and volumes of
waste containers vary from millimeter vials in lab packs o cubic yard boxes, tanker trucks,
and end dump trailers.
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The volume of all wastes received and stored is limited by storage capacity as defined in
this permit; the total volume of waste treated is limited by the permitted process flow of the
incineration system. Additional treatment processes employed at the facility, or permitted
as future activities, prior to incineration inciude: (1) polymerization of isocyanates with a
permitted treatment capamty of 1,000 gallons per day; (2) blending of wastes; (3)
consolidation of waste in the facility’s bucket hoist and in containers; (4) splitting of waste;
(5) addition of absorbent material; (6) size reduction; (7) steam heating in the facﬂltys
drum heater; and (8) slurrification of some waste streams.

Several types of mechamcai processing are lncluded in the Part A permit application, all -
of which are described in Section D of the permit application. These include (1) extrusion

of waste at a rate of 18,000 pounds per hour per extruder; and (2) exiruding (or pushing)

of solid waste from drums at a rate of 18,000 pounds per hour using a pusher. One oftwo
permitted extruders currently exists and one is planned for construction in the future. The :
pusher unit has not been constructed :

The facility is permitted tc accept lab packs in containers less than 85 gallons in size. Lab
packs typically are received in drums of varying composition, pails, and fiber boxes.
Currently, every lab pack is audited by the Permittee and compared to the generator's
inventory sheet. The facility also accepts waste in containers described as loose packs.
Loose pack waste constitutes the consolidation of consumer packaged waste.
Management of loose pack and lab pack waste is described in Sectlcn C of the permit
application.

C.1. Process Capacity/Annual Quantlty' Limitatich
OAC Rule 3745-50-43(A)X7)

(a) The Permittee shall not store more than 638,380 total gaﬂcns of .
' containerized waste at any given time in the permitted container storage
areas and waste staging areas at the facility. Waste staging areas at the
- facility are described in Section D of the approved permit application.
Container storage areas are Ilsted below: -

'Bu:!ding A (Drum Warehouse) | 510,000 gallons e

Building B (External Truck Wash Building) 15,180 gallons
Building C (Lab Pack Building) ' 13,200 gallons

Container Holding Building (Slag Canopy) 100,000 gallons
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{c)

The Permittee shall store hazardous waste in the types of containers (size
and type) described in Sections C and D of the approved Part B permit
application. The Permittee may not store waste for more than one year in
any storage area unless such storage is solely for the purpose of

accumulation of such quantities of hazardous waste as are necessary to - R
- facilitate proper recovery, treatment, or disposal. :

For the purpose of compliance with the capacity limitation of this permit, each

container will be considered to be storing an amount of hazardous waste

equal to its capacity, regardless of the actual quantity stored in the container.

Conditions C. 1(a) and C.2 shall not apply to the Permittee’s activities as a
generator accumulating hazardous waste on-site in compliance wnth the
prov1310ns of OAC Rule 3745-52-34(A). '

However, when accumulating waste within permitted container storage
areas, in accordance with OAC Rule 3745-52-34(A}, the Permittee shall not,
for the total amount of hazardous waste stored and accumulated, exceed the
maximum container storage inventory established under this Condition.

The Permitiee may receive and store waste in containers without intending

to treat this waste on-site (third party waste). The Permittee may transfer

waste to another permitted facility for additional treatment, storage or
disposal. The Permittee will handle this waste in- accordance with the
practices and procedures in Sections C and D of the approved Part B permit
application.

The Permittee shall not operate as an off-site facility for treatment in
containers without first submitting a permit modification. Waste managed at
the facility in containers may undergo pretreatment processes such as
polymerization, blending, consolidation, splitting, size reduction, steam
heating, or the addition of absorbent prior fo treatment by the incineration
system. All wastes subjected to container treatment activities will be sent to
the incinerator for further treatment prior to being sent off-site.
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- C.2. Waste |dentification
' ORC Sections 3734.02(F) and 3734, 05(H) and OAC Rule 3745-50-43

The Permittee shall store and treat in containers only the hazardous waste codes
listed in the Part A permit application. The Permittee shall conduct only the
permitted treatment activities described in the approved Part B permit appllcation
and the terms and conditions of this permit. .

C.3. Condition of Containers
OAC Rule 3745-55-71

If a container holding hazardous waste is not in good condition (e.g., severe rusting,
apparent structural defects) or if it begins to leak, the Permittee shall transfer the |
hazardous waste from such container to a container that is in good condition or
otherwise manage the waste in accordance with the terms and conditions of this
permit or the hazardous waste facility chapters of the OAC.

C.4. Compatibility of Waste with Containers
OAC Rule 3745-55-72

The Permittee shall use contamers that are compatible with the hazardous waste
o be stored. :

C.5. Management of Containers
OAC Rule 3745-55-73

(a) Al container storage shall be conducted within the container storage units
as described in Condition C.1. of this permit and Section D of the approved
Part B permit application.

(b)  The Permittee shall keep all containers closed during StO'rage, except when
it is necessary to add or remove waste, and shall not open, handle, or store
containers in a manner which may rupture the container or cause it to leak.

(c) Lab-packs that are generated on-site (from the facility’s on-site laboratory)

shall be handled in accordance with applicable storage requirements and in
- accordance with the conditions described below:;
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(i) lab pack contalners must be fransferred to processmg andior storage
areas by the end of each day shift;

(i)  containers must be on pallets;

(i) containers must have ‘hazardous waste ‘labels which include
_ information such as the type of waste and the date the lab pack was -
generated; and

(iv) containers must be covered and secured (at a minimum, plastic
: covers with elast:c or rubber bands)

() In the event lab-pack wastes are sent off-site for disposal, they shall be
- packaged in coniainers with absorbent material that is compatible with the
waste and further managed as described in OAC Rule 3745-57-16.

{e)- The Permittee shall place all containers on pallets when staged or stored.
This is not necessary while the waste or the container is being processed.

C.6. Con'tainment Systems.
OAC Rule 3745-55-75; ORC Section 3734.05(H)

(a)  The Permittee shall maintain the containment system in accordance with the
plans and specifications contained in Section D of the Part B permit
application. Any additional containment systems shall be constructed and
maintained in a similar manner as existing systems and, if applicable,
information regarding design details and storm water management will be
submitted to the Ohio EPA in the form of a permit modification in accordance
with OAC Rule 3745-50-51. :

(b}  The Permittee shall maintain the containment system as described in the
approved Part B permit application, designed with sufficient capacity to
contain ten percent of the total volume of the containers or the volume of the
largest container, whichever is greater. The containment system shall be
free of cracks and gaps and sufficiently impervious to contain leaks and spills
and accumulated precipitation until the collected material is detected and
removed. The Permittee shall ensure that the coating(s) utilized in lining the
secondary containment systems are compatible with each waste stored in
the permitted container storage areas. Forthose hazardous wastes thatare .
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deemed incompatible with the liner material, the Permittee shall install a - -
separate secondary containment structure, located ‘within the existing
structure, possessing the appropriate liner in order to withstand any -
~degrading effects imposed through initial and/or prolonged contact (e.g., .
twenty four hours) with released waste matenals

() Spilled orleaked waste and accumuiated pre0|p|tat|on shall be removed from
the sump or collection area in a timely manner. This time period is not to
exceed twenty four hours from the time spilled and/or leaked waste is
discovered in the containment system. '

.C.7. Reserved.

. C.8. [nsgection Schedules and Proeedures'
. OAC Rules 3745-54-15, and 3745-54-73

As required by OAC Rule 3745-54-15, the Permittee shall inspect all container
storage areas in accordance with the inspection schedule contained in Section F of

the approved Part B permit application, to detect leaking containers and
deterioration of containers and the containment system caused by corrosion or
other factors. The Permittee shall note the resuits of these inspections in the
inspection log along with any remedial action taken in accordance with the
procedures contained in Section F of the approved Part B permit application. On
days when containerized waste are added to, or removed from, any of the
permitted storage areas, the Permittee shall conduct an inspection as described in
Section F of the approved Part B permit application, and maintain the mspectlon
results in the facility operating record.

C.9. Record Keeping
OAC Rule 3745-54-73

The Permittee shall comply with all record keeping requirements of OAC Rule 3745-

- 54-73 and Permit Conditions, such as A.14 and A.28, as part of the facility's
operating record and maintain documentation showing compliance with the
requirements of Permit Condition C.13. and OAC Rules 3745-54-17(B) and 3745-
556-77.

C.10. Specual Contamer Provisions for Ignitable or Reactive Wast
OAC Rules 3745-54-17 and 3745-55-76 -
ORIO EF/ Wik

o | -_ MAR 23 2005

R




Von Rolt America, inc. / WTi
Hazardous Waste Permit Renewal
Page 41 of 117

(@)  The Permittee shall not locate containers holdlng lgnltab[e or reactive waste
within fifteen meters (50 feet) of the facility's property line.

(b) The Permlttee shail take precautions tc prevent accidental .ignition or
reaction of ignitable or reactive waste and shall follow the storage and
processing procedures specified in Section D of the approved Part B permlt _

' appllcation and Permit Condition B.7. ' -

C.11. Special Container Provisions for Incompatible Waste
OAC Rules 3745-55-77 and 3745-54-17 :

() The Permittee shall not store incompatibie waste exceptin accordance with
OAC Rules 3745 54- ‘17(B) and 3745-55-77.

(b)  The Permittee shall not place hazardous waste in an unwashed container
that previously held an incompatible waste or material.

{c}  The Permittee shall separate contamers of mccmpatlb!e wastes from each
other. : :

(d)  The Permittee shall not place 1nccmpatlble wastes in the same container
- during consolidation activities.

C.1 2. Reserved.

C.13. Closure and Post-Closure
OAC Rules 3745-55-10 through 3745 55- 20, and 3745-55-78

(a) At closure of any or all of the container storage areas, the Permittee shall
remove all hazardous waste and hazardous waste residues from the
containment system, in accordance with the procedures in the closure plan
set forth in Section | of the approved Part B permit application.

(b)y If the Permiitee demonstrates that not all contaminated scils can be
practically removed or decontaminated in accordance with the closure plan,
the Permittee shall close the unit and perform post-closure care follcwmg a
plan approved by the Director of Ohio EPA. :
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0'14: Container Staging

(a)  Containers in the Container Processing Building (CPB) shall be staged and
processed within twenty-four (24) hours of receipt. Up to seventy-two (72)
hours is acceptable under certain circumstances when the Ohio EPA on-site
inspectors are informed of the situation.

(b)  Containers staged for pfocess:ng at other locations will be processed within
24 hours. Time over this period must be brought to the attention of Ohio
. EPA on-site mSpectors

(¢) Containers awaiting discrepancy resolution, not related to manifest

discrepancies, may be placed in designated locations in the Container

- Procéssing Building. A holding period up to 120 hours is permitted. Time

over this period must be brought to the attention of Ohio EPA on-site
inspectors,

(d)  Off-site generated waste in containers greater than > 85 gallons may be
stored in the Container Holding Building, Building B, and Building C.
Containers of waste designated as direct feed waste (not to be stored on-
site) will be processed within 24 hours. Bulk containers of direct feed waste
may be staged, if necessary in areas of the facility which are covered, have
automatic fire detection and suppression systems, and are in “C” storm water
management areas. Locations include Truck Holding and Sampling Bays,
Organic Tanker Unloading Bays, Direct Organic Tanker Unload[ng Areas
Container Receiving Unloading Docks.

(e) The Permittee shall remove all containers being stagéd for processing and |
treatment and place them in permitted storage areas within 24 hours of

beginning a scheduled or unscheduled outage. The Permittee may begin
staging of waste 24 hours prior to the end of an outage.
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D. TANK STORAGE, TREATMENT AND MAN_AGEMEN_T.

General Overview

~ The Permittee is authorized for tank storage and treatment activities associated with
organic and inorganic waste treatment operations, laboratory processes, internal and
external truck washes, and general wastewater treatment. These activities are described
below. Construction has not been started or is only partially completed for many of the
permitted operations.  Additional specific details for tank systems, including piping and
instrumentation diagrams (P&iDs), are provided in Section D of the permit application.

(A)  QOrganic Waste Treatment Operations

Organic waste treatment. operations include bulk solid waste storage tanks, an -
organic tank farm, pump-out tanks, and flue gas scrubber effluent treatment. The
bulk solid waste storage tanks are located in the Incinerator Feed Building. These

-tanks are utilized to process loose solid waste received in containers, end-dumps
and roli off boxes. Four tanks with a total capacity not to exceed 2,400 cubic yards
of waste are permitted. Two of these have been instalied. The installed tanks are

- each 18 feet by 33 feet and hold up to 600 cubic yards each of waste. The tanks
are reinforced concrete, in-ground, open-topped tanks. There are no pumps,
piping, bypass systems, or pressure relief devices associated with these tanks.
Waste destined for the bulk solid waste storage tanks cannot carry RCRA waste
codes of D002 and D003 or contain any free liquids.

The installed portion of the organic tank farm is located in a building at the
southeast end of the facility. It contains 18 aboveground tanks with a capacity of
288,000 gallons. The Permittee is authorized to eventually store a total capacity of
612,300 gallons of waste in 52 tanks. The purpose of the Organic Waste Tank

- Farm is to receive, blend, and store bulk liquid and sludge waste prior to treatment
in the Incineration System. Blending (treatment) in tanks at the organic tank farm
and in container pump-out tanks is limited by the capacity of the Incineration
System. Existing tanks have secondary containment sized to contain the volume of
the largest tank in each group. Tanks are equipped with level and temperature
alarms, safety cutoffs, bypass systems, pressure and vacuum relief safety devices,
and inert gas blanketing. Section D of the permit application describes each tank -
as well as the material of construction and the tank specifications.

VDA DHIAM

MAR 23 2005




Von Roll America, Inc. f WTI
Hazardous Waste Permit Renewal : a : _ :
Page 44 of 117 _ . o i—

The pump-out tanks are located in an enclosed building attached to the south wall
- of the Drum Processing Building. There are currently 5 pump-out tanks, PT-1

" through PT-4, PT-6 associated with the extruder, and one overflow tank PT-5.
Pump-out Tanks PT-1 through PT-3 receive waste from the container pump-out
stations. Tank PT-4 is used as a blending tank for wastes from PT-1 through PT-3
and PT-6 before waste is pumped to the incineration system or the organic waste
tank farm. Tanks are aboveground and constructed of carbon steel. Tanks PT-1,
PT-2, and PT-3 have a volume capacity of 2,500 gallons; PT-4 has a capacity of.
7,000 gallons; PT-5 and PT-6 are 300 and 500 gallons, respectively. The facility is
permitted for an additional system of pump-out tanks with a total capacity of 10,500
gallons of waste, to be constructed with the second. Incineration system. The
secondary containment has a capacity of 11,200 gallons, which exceeds the volume
of the largest pump-out tank. Tanks are equipped with level and temperature
alarms, safety cutoffs, bypass systems, pressure and vacuum relief safety devices,

- and inert gas blanketing. :

The permittee is authorized to construct and operate a flue gas scrubber effluent

treatment system. This unit is partially installed. When completed, this treatment

system will include metal precipitation tanks, clarifier thickener, in-line mixer, rapid
sand filter and filter press and be capable of treating 190 gallons per minute of
scrubber effluent. Tanks W-6 and W-7 have been installed and are used to store

water from the scrubber, which typically has a low pH. Tanks W-6 and W-7, each

with a capacity of 30,000 galions, are constructed of fiberglass reinforced plastic.

These tanks are provided with secondary containment. Scrubber liquor is generally
treated by neutralization and evaporated in the Spray Dryer.

(B) Inorganic Waste Treatment Operations

The permittee is authorized to construct and operate an Inorganic Waste Treatment
Operation. - This operation is not currently installed, but permitted for future
installation. The Inorganic Waste Tank Farm will consist of holding tanks, reaction

- vessels (reception basins), flow equalization and overflow tanks. . Treatment will
consist of chemical reactions for metal precipitation, neutralization, oxidation,
cyanide desfruction, and chrome reduction. The Inorganic Waste Treatment Tank
Farm will have a total volume capacity of 613,200 gallons. When constructed,
secondary containment will be of the same specifications as currently existing at
the facility. Section D of the permit application describes the controls, alarms,
temperature and pressure indicators and safety equipment associated with each
tank as well as the materials of construction and the tank specifications.
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- Wastewater from the Inorganic Waste Treatment Operation will be treated on site
as described in Section D of the approved permit application. The permitted

-maximum flow rate of treated wastewater from the wastewater treatment system
designed for treating wastewater from the Inorganic Waste Treatment Operation is ;
one hundred nlnety thousand gallons per day. - _ —

<) General Wastewater Treatment Svstem

The permittee is ‘authorized to construct and operate a large scale General

Wastewater Treatment System at the facility. Several components of this system

are partially installed. The system includes process water holding tanks, flow ;

equalization tanks, overflow tank, mixer flocculator, clarifier, contact chamber, in-line =

mixer, rapid sand filter, filter press, and carbon filter. It will be sized to treat up to o

9,000 gallons per hour. Two process water holding tanks, W-4 and W5, with a total

capacity of 500,000 gallons are installed and in use. The process water holding

tanks are constructed of carbon steel and are used to collect and store liquids from

clean-up activities and/or spills, or storm water coliected from active process areas

(C-water sumps). The water in Tank W-4 is used as process water at the facility

and may be used as make-up water in the four-stage wet scrubber orin the DeNOx _ —
- system. Treated wastewater can be recycled in the facility, incinerated, or ;

discharged to the East Liverpool Sanitary Sewer or the Ohio River after it has been

tested and judged suitable for discharge and is in compliance with appropriate .

permits from the City, State, and Federal Agencies. These tanks are open to the

atmosphere. Tanks are equipped with high level alarms and safety cutoffs. Each

of the tanks are provided with secondary containment. Three other tanks fromthe : :

General Wastewater Treatment System also have been installed and are currently -

inuse. They are the back wash settling tank (W-8) with a capacity of 6,000 gallons, .

the rapid sand filter (W-9) with a capacity of 150 gallons per minute and the carbon

filter (W-10) with a capacity of 150 gallons per minute. These tanks are currently

used in the treatment of liquids collected in W-5 prior to transfer.to W-4, if treatment

is deemed necessary. In the future, they will be used in the General Wastewater

Treatment System. :

(D)  Internal and External Tryck Wash Systems

‘The permittee is authorized to construct and operate Internal and External Truck
Wash systems. Truck wash equipment is not currently installed. The Internal Truck
Wash system will be used to clean the interior compartments of waste-hauling
vehicles. Itis intended to be installed in the vicinity of the Organic Tanker Unload
Stations and utilize the secondary containment in the unloading area. The Internal
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Truck Wash will use solvent, water or a solvent water mixture to accomplish
- cleaning activities. The Internal Truck Wash system is planned to consist of eight
- aboveground tanks which include three accumulation tanks, three reuseable solvent -
- tanks, one recirculation tank, and one overﬂow tank with a total capacity of 16,900
gallons.

‘The External Truck Wash system will be used to clean the exterior of vehicles and
to decontaminate various pieces of facility equipment and will be located in Building

B as described in Section D of the permit application. Water, steam, and/or
detergents, as well as solvents, may be used in the cleaning activities. The floor of
the building is constructed of reinforced concrete treated to resist chemical attack.
The surface inside the building is sloped toward a concrete sump. The contoured -
surface and sump is designed to contain up to ten thousand gallons. The future
system will include two aboveground steel tanks, a holding tank with a capacity of
15,000 gallons, and an overflow tank with a capacrcy of 300 gallons

(E) Laboratory Tanks

Laboratory personnel perform various analyses oh incoming waste, waste residues,
and waste generated on site. Wastewater generated in the laboratory, primarily
from the cleaning of glassware, is collected in a 1,000 gallon storage tank. The
laboratory tank is an aboveground, fiberglass-reinforced plastic tank, located in a
concrete vault directly south of the lab. To prevent overfilling, a high level alarm is
installed on the tank. Also, a level gauge is located on the top of the tank. A
second laboratory tank is permitted, but not yet installed. The second tank will be
a 4,000 gallon aboveground tank operated in essentially the same manner as the
. current tank,

Section D of the approved Part B permit application includes Tables D.1, D.2, D.3, and
D.4, which provide a list of the existing permitted tanks, tank volumes, secondary
- containment capacities, tank location, material of construction, and dimensions. Section
D also describes in detail the general design criteria, safety devices and systems, alarm
systems and overfill protection, the inert gas blanketing and tank venting precautions, and
the tank charging operations. Specific details regarding each tank, including piping and
- instrumentation diagrams {P&IDs), are provided in attachments to Section D in the Part B -
permit application. Inthe management of incompatible wastes, the Permittee shall adhere
to all applicable hazardous waste rules, terms and conditions of this permit such as Permit -
Condition B.7, and the approved Part B permit application. In general, wastes that are
.incompatible will not be combined in the same tank. Standard Operating Procedures
- (8OPs) have been developed and are utilized to identify, segregate, and handle pumpable
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waste that is ignitable, i'éacitive or incompatible with other waste. Ifwaste is to be placed
in a tank that already contains waste, these procedures will be foilowed to verify the
compatibility of the wastes before they are combmed

D.1. Process Cagac:ty/Annual Limitation/Waste Identification
ORC Section 3734.02(F) and CAC Rule 3745-50-43

(@)  The Permittee is permitted for no more than 134 aboveground tanks with a
design capacity of 2,926,100 gallons for pumpable liquid waste, four in-
ground tanks with a design capacity of 600 cubic yards each (2,400 cubic
yards total) of non-reactive, loose solid waste, and five aboveground tanks
with a design capacity of 180 cubic yards for solid treatment residue.

Currently, there are etghteen existing tanks located in the Organic Waste
Tank Farm for receiving, blending and storing 288,000 gallons of hazardous
waste. There are five existing Pump-out Tanks located in the PT Tank Farm
adjacent to the Container Processing Building for blending and storing
14,800 gallons of hazardous waste. There is one Pump-out Tank associated
with the facility’s Extruder for blending and storing 500 gallons of hazardous
waste. A rapid sand filter and carbon filter (both of which are in tanks) may
be used to treat contaminated storm water and liquids collected in the
facility's C-Areas, described in Section B of the permit application. Liquids -
from clean-up activities and/or spills, or storm water collected from active
process area “C” water sumps are transferred to the Facility'’s wastewater
-storage tank (W-5). If analytical of this water indicates the water is in need
of treatment, the water may be incinerated, sent off-site for treatment, or
transferred through the carbon and sand filters to Tank W-4. Water in this
storage tank is considered “recycled” water and may be used as make-up
water for, but not limited to, the Four-Stage Wet Scrubber or in the DeNOx
System mixed with ammonia and injected into the Secondary Combustion
Chamber. Process water from the incinerator train is stored in two existing

- fanks (TANKS W-6 AND W-7) with a total capacity of 60,000 gallons (each
tank holds 30,000 gallons). There are two existing in-ground tanks located
in the Incinerator Feed Building for storing 600 cubic yards of bulk, loose,
non-reactive, solid waste (1,200 cubic yards total). These tanks are subject
to the terms of this Permit and the approved Part B permit applxcatton and
as follows:
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T R LR e b .SQGPUS‘*’W-. IR T .'De.SF‘.-."-iPQIﬁO’F el
el e oo | Capacity F o Dimenslons. . Lo Contalnment - | . .of Hazardous
- Tank'No. | '(Gallons)' | - "of Tank' .. {1 "Required " | " . ! Waste" .
T-1 (1220); 20,000 12' diam x 22'5" Yes - in place fuel oil
T-2 (1302): 10,000 12' diam x 107" Yes - in place . organic waste
T3 {1385): 2,000 6' diam x 810" Yes-in plabe organic waste
T-4 {1303): 20,000 12' diam x 22'5" Yes - in place ' high-BTU organic waste :
T-5 (1301); 20,000 12" diam x 22'5" Yes-inplace - | high-BTU organic waste
T-6 (1202): 20,000 12" diam x 22'5" Yes.- in place sludges
T-7 {1201} 20,000 12" diam x 22'5" Yes - in place sludges
T-8 {1105} - 7,000 8" diam x 168" Yes - in place organic wastes
T-9 (1101} 7,000 g diam x 166" Yes-in place organic wastes
T-10 (1212): 20,000 12" diam x 20°3" Yes ~in place organic liquids and
: : sludges -
T-11 (1211): 20,000 12" diam x 20°3" Yes - in place organic liquids and
__ : sludges
T-12 (1218): 20,000 12' diam x 20'3" ~ Yes-in place organic liquids - :
T-13 (1215): 20,000 12" diam x 20'3" Yes - in place organic fiquids
T-14 (1210): 20,000 12' diam x 20"3" Yes - in place arganic liquids and .
: ' sludges
T-15 (1207). 20,000 12 diam x 20'3" Yes - in place organic liquids and - :
. _ studges
T-16 {1206): 20,000 12 diam x 20'3" Yes - in place organic liquids and
' sludges
T-17 (1205): 20,000 12" diam x 203" Yes - in place organic liquids and :
: : " sludges '
T-18 {1380} 2,000 6' diam x 8'10" Yes - in place organic wastes -
PT-1 {(1231): 2,500 7' diamx & Yes - in place * prganic and incrganic
' hazardous wastes
PT-2 {1232): . 2,500 7' diam x 8 Yes - in place ' organic and inorganic
. -hazardous wastes
PT-3 (1233): 2,500 7 diam x 8' Yes -in place organic and inorganic
. hazardous wastes

P
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_ : f Secondary e
f PT-4 (1102): 7,080 9' diam x 13'9" Yes - in ptacé _ organic and inorganic:
- hazardous wastes
PT-5 {0660): 300 3' diam x 5'4" Yes - in place organic and inorganic
_ hazardous wastes
PT-6 (1304): 500 5 diam x 51" Yes - in place organic and inorganic -
: hazardous wastes
L-1 (1050): 1,000 4" diam x 10'6". Yes - in place lab waste
S-1 (1501): 600 cubic 18'x 33' no bulk, loose, non-reactive
yards : hazardous solid wastes
§-2 (1502): 600 cubig 18' x 33' no bﬂlk, loose, non-reactive
- yards hazardous solid wastes
W-4 (1400} 250,000 33 diam x 40' Yes-inplace | spill, clean-up, potentially
' : contaminated storm water
W-5 (1500} 250,000 33" diam x 40" Yes - in place spill, clean-up, ptentially
: contaminated storm water
W-8 (3100): 6,000 10" diam x 10 ~ Yes - in place process water
W-9 (3000): 1,700 7 diam x#6' Yes - in place process water
W-10 (3300): 7,000 10" diam x 12 Yes - in place process water
W-6 (2000): ' 30,000 12' diam x 38 Yes - in place process water
W-7 (2100): 30,000 12' diam x 36 Yes - in place ~ process water

(b)  During any calendar year, the Permittee shall not manage, through tank
storage hazardous waste in excess of the maximum annual quantity set
forth in Condition B.1(b} of this permlt - '

(c)  The Permittee may conduct blending (treatment) in tanks atthe organictank :
farm or in the container pumpout tanks to facilitate treatment of the waste by —
incineration and for the purpose of off-site transfer or fuels blending. :

{d}  The Permittee is prohibited from storing or treating hazardous waste that is
not identified in the facility’s Part A permit application. Section C of the
approved Part B permit application, the Waste Characteristics and Waste
Analysis Plan (WAP), describes wastes which are prohibited from being :
accepted by the facility and those which are restricted once accepted due to i
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D.2.

D.3.

D.4.

D.5.

handIing processing, or treatment considerations.

- Design and lnstallatrcn of New Tank Svstems or Ccmponents

* OAC Rule 3745-55-92

(@) The Permittee shall construct any future new tank system(s) in accordance
~ with Section D-8 of the approved Part B permit application.

(b) - Priorto operation of the newly constructed tank system, the Permittee shall_
submit the cettification of installation of the tank system in accordance with
OAC Rule 3745-55-92(B) to ensure that proper handling procedures were
adhered o in order to prevent damage to the system dunng installation. -

Containment and Detectlon of Reieases
OAC Rule 3745-55-93

The Permitfee shall construct and operate the secondary containment systemin
accordance with requirements of OAC Rules 3745-55-93(B) through (F), and

Section D and F of the approved Part B permit application.

Operating Requirements
OAC Rule 3745-55-94

(@) = The Permittee shall not place hazardous wastes or treatment reagents in the
tank system if they could cause the tank, its ancillary equipment, or a
containment system to rupture, leak, corrode, or otherwise fail.

(b) The Permittee shall prevent spills and overflows from the tank or
containment systems using the methods described in the approved Part B
permit application. The Permittee shall comply with the requirements of OAC
Rule 3745-55-96 if a leak or spill occurs in the tank system.

() The Permittee shall operate and manage tanks in accordance with Permit
‘Condition D.1, B.7, and Section D of the Part B permit appllcatlon This
- shall include, for example, temperature and pressure sensors in the tanks,
nitrogen blanketing, and rupture disks which release to the facility's vapcr

~ recovery system

Inspection Schedules and Procedures

OAC Rule 3745-55-95
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(a)  The Permittee shall inspect the tank systems, in accordance with the
inspection schedule in Section F of the approved Part B permit application
and shall complete the items in Permit Conditions D 5(b) and D.5(¢) as part'
of those inspections.

| (b) The Permittee shall inspect the overfill contfels in accordance with the
- procedure and schedule in SECTION F OF the approved Part B permit
application. '

(c) The Permittee shall inspect the following components.of the tank system
once each operating day: '

(i) aboveground portions of the tank system if any, to detect corrosion
or releases of waste; _

(i) . data gathered from monitoring and leak deteeti'on equipment (e.g.,
pressure or temperature gauges, monitoring wells) to ensure that the
tank system is being operated according fo its design; and

(i)  construction materials and the area immediately surrounding the
externally accessible portion of the tank system, including the
secondary containment system, to detect erosion or signs of releases
of hazardous waste (e.g., wet spots, dead vegetation).

(d) Reserved.

() ThePermittee shall immediately remove from service any permitted tank with
a remaining wall thickness that is less than the design minimum wall
thickness. The design minimum wall thickness is the total design wall
thickness minus the design corrosion allowance. The wall thickness of each
active tank shall be inspected and measured on an annual basis and
compared to the design wall thickness found in Section D of the approved
Part B permit application. Section D also includes the design corrosion
allowance for each tank in the relevant attachment to Section D. This
procedure will be conducted in order to evaluate the integrity of the tanks.
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D.6.

(fy  The Permittee shall document compllance wnth Permit Condltlon D.5in the
operating record of the facility.

Response to Leaks or Spills

OAC Rule 3745-55-96

(@  In the event of a leak or a spill from the tank system, from a secondary
- containment system, or if a system becomes unfit for continued use, the
Permittee shall remove the system from service lmmedlateiy and complete

the foliowmg actions:

(i)  Stop the flow of hazardous waste into the tank system or secondary
containment system and lnSpect the system to determine the cause
of the release.

(i) = Remove waste and accumulated precipitation from the system within

- 24 hours of the detection of the leak or at an earlier practicable time

- to prevent further release and harm to human health and the

environment and to allow inspection and repair of the
tank/containment system to be performed. '

(i)  Contain visible releases to the environment. The Permittee shall
immediately conduct a visual inspection of all releases to the
environment and, based on that inspection: (1) prevent further
migration of the leak or spill to soils or surface water and (2) remove -
and properly dispose of any visible contamination of the soil or
surface water.

(iv) The Permitiee shéll report releases in 'ac’bordance with Permit
Conditions A.20 and D.7 and Section G of the approved Part B permit
application.

(b) Unless the requirements of Permit Conditions D.6.(b)(i) thrdugh D.6.(b)(vi)

are satisfied, the Permittee shall close its tank system in accordance with
OAC Rule 3745-55-97 and its approved Closure Plan if there has been a
leak or spill from the tank system, from a secondary containment system or
if a system becomes unfit for continual use.
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(c)

(i) = Forarelease caused by a spill that has not damaged the integrity of
the system, the Permittee shall remove the released waste and make
any necessary repairs to fully restore the mtegrity of the system
before returning the tank system to service.

(i) “For a release caused by a leak from the primary' tank system to the
secondary containment system, the Permittee shall repair the prlmary _
system prior to returning it to service. :

{iiiy  Forarelease to the environment caused by a leak from a component.
of the tank system that is below ground and does not have secondary
containment, the Permittee must provide this component with
secondary containment that meets the requirements of OAC Rule
3745-55-93 before the component can be returned to service.

(iv) . Reserved.

(v)  Forarelease to the environment caused by a leak from the portion of
the tank system component that is not readily available for visual
inspection, the Permittee shall provide secondary containment that
meets the requirements of OAC Rule 3745-55-93 before the
component can be returned to service.

(vi) Ifthe Permittee replaces a component of the tank system to eliminate
the leak, that component must satisfy the requirements for new tank
~ systems or components in OAC Rules 3745-55-92 and 3743-55-93.

For all major repairs io eliminate leaks or restore the integrity of the tank
system, the Permitiee must obtain a certification by an independent,

~qualified, registered professional engineer in accordance with OAC Rule

3745-50-42(D) that the repaired system is capable of handling hazardous
wastes without release for the intended life of the system before returning
the system to service, Examples of major repairs are:

installation of an internal liner, repair of a ruptured tank or repair or -
replacement of a secondary ccntalnmentvauit -
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D.7. Record keeping and Regortmg
~ OAC Rules 3745-55-96, 3745-55-01(A), and 3745-55-92(G)

(a) The Permittee shall report to the Director, within twenty four (24) hours of
detection, when a leak or spill occurs from the tank system or secondary
containment system to the environment. Aleak or spill of one pound orless

- of hazardous waste, that is immediately contained and cleaned-up, need not -
be reported. Releases that are contained within a secondary containment
- system need not be reported.

(b)  Within thirty days of detecting a release to the environment from the tank
system or secondary containment system, the Permittee shall report the -
foliowing information to the Director: :

(i likely route of migration of the release;

(i) " characteristics of the surrounding soit (incIUding' sdil composition,
geology, hydrogeology, and climate);

(i}  results of any monitoring or sampling conducted in connection with
the release. If the Permittee finds it will be impossible to meet this
time period, the Permittee should provide the Director with a schedule
of when the results will be available. This schedule must be provided
before the required thirty day submittal period expires;

(iv) proximity of down gradient dr:nkmg water, surface water and-
- populated areas; and

(v)  description of response actions taken or plan'ned.

(¢) The Permitteé shall submit to the Director all certifications of major repairs
to correct leaks within seven days from returning the tank system to use.

(d) The Permittee shall obtain, and keep on file at the facility, the written
statements by those persons required to certify the design and installation
of the tank system.

(e} The Permittee shall keep on file at the fability the written assessment of the
tank system's integrity. . '
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D.8.

D.S.

(f) The Permittes shall maintain at the faclhty arecord of the results of leak tests |
and mtegnty tests conducted.

Closure and Post-Closure Care
OAC Rule 3745-55-97

(a) At closure of the tank system(s), the: Permittee shall follow the procedures
in the Closure Plan in Section | of the approved Part B permit application.

(b) If the Permittee demonstrates that not all contaminated soils can be
practically removed or decontaminated, in accordance with the Ciosure Plan,
then the Permittee shall close the tank system(s) and perform post-closure
care following the contingent procedures in the Closure Plan and in the Post- -
Closure Plan. '

Special Tank Provisions for ignitable or React'ive' Wastes

OAC Rule 3745-55-98

(a) The Permittee shall not place ignitable or reactive waste in the tank system
or in the secondary containment system, uniess the procedures specified in
the approved Part B permit application and Permit Condition B.7 are
followed. The Permittee shall document compliance w;th this condltlon and

“place itin the operatlng record,

(b)  The Permittee shall not place ignitable or reactlve waste in the tank system,

unless the waste is treated, rendered, or mixed before or immediately after

- placement in the tank system, so that: (a) the resulting waste, mixture, or
dissolved material no longer meets the definition of ignitable or reactive
waste in OAC Rules 3745-54-21 or 3745-54-23 and the precautions in OAC
Rule 3745-54-17(B) are complied with; (b) the waste is managed in such a
-way that it is protected from any material or conditions which may cause it to
ignite or react; or (c) the tank system is used solely for emergencies.

(¢}  The Permittee shall place ignitable or reactive waste only in tanks that:
(i)' Maintain a nitrogen' blanket over volatile organic waste sufficient to
prevent air intrusion and maintain internal tank atmosphere under the
lower explosive limit;

(iiy  Are equipped with a vent emission control system whish collects
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‘vapors and conveys them to be thermally destroyed by incineration or
- to be treated by the Regenerable Activated Carbon Adsorption
Cleaning System and

(iii) Are equipped w;th flame arresters or equwalent dewces as descrlbed
in Sectlon D of the approved Part B permit application.

(d)  The Permittee sha[l comply with the requirements for the maintenance of
protective distances between the waste management area and any public
ways, streets, alleys, or an adjoining property line that can be built upon, as
required in Tables 2-1 through 2-6 of the National Fire Protection ' i
Association's "Flammable and Combustible Liguids Code" (1991 or most '

- recent edition) incorporated by reference in OAC Rule 3745-50-11.

D.10. Special Tank Provisions for Incompatible Wastes
OAC Rule 3745—-55-99 .

(a)  The Permittee shall not place incompatible wastes, or incompatible wastes
and materials, in the same tank system or the same secondary containment
system, unless the procedures specified in Sections C and D ofthe approved
Part B permit application and Permit Condition B.7 are followed. The
Permittee shall document compliance with this condition and place that
documentation into the operating record.

(b}  The Permittee shall not place hazardous waste in a tank system that has not -
been decontaminated and that previously held an incompatible waste or
material, unless the requirements of Permit Condition D.10(a) are met.

D.11. Reserved.

-D.12. Oh-Site Decontamination Procedures

The Permittee shall employ procedures, as described in facility SOPs, ininstances
where routine and/or non-routine activities or projects result in the potential for
fransfer of hazardous waste out of a contained area. The Permittee will control the
fransfer of hazardous waste out of contained areas during decontamination
procedures.

The Permittee shall also manage contaminated personal protective equipment,
debris, and rinseate generated during decontamination procedures or routine
maintenance activities according to standard operating procedures in place at the T
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E. . CORRECTIVE ACTION REQUIREME_NTS
Corrective Action Summary

The River Services Company owned and operated a bulk storage terminal for distributing
petroleum products from 1955 to 1981 at the site of the current VRA facility, Between _
1980 and 1981 the Charter International Oil Company (Charter Oil) leased the .
petrochemical terminal from the River Services Company. During operations, the Charter
Qil facility received solvents including acetone, toluene, xylene, and “mineral spirits” which

were transferred from river transport ships 1o storage tanks and then to tanker trucks for :
distribution. The petrochemical terminal consisted of ten (10) above ground storage tanks ' -
surrounded by an earthen dike. A known spill history at the Charter Oil facmty mcluded ' :

(1) arelease of approxmately 19,000 gallons of xylene in. 1983
{2) release of apprOXImater 33,000 gal!ons of mineral spirits in. 1984

(3) an alleged release of approxmately 200,000 gallons of an unidentified L
substance investigated by Chio EPA in 1984

.On September 2, 1881, the Port Authority for Columbiana County (CCPA), Ohio acqwred
the Charter Qil faclhty through eminentdomain. Charter Oil continued to lease the property
from the Columbiana County Port Authority until May 31, 1984. '

Analytical results collected at the facility in March of 1990 indicated the presence of : _
toluene, ethylbenzene, xylene in the ground water and soil and also found benzene, o
acetone, and trimethylbenzenes in the ground water.

~ The CCPA negotiated an Administrative Consent Agreement with Ohio EPA to address -
ground water contamination at the facility. The work required by this consent agreement

- was designed to contain, abate and mitigate contamination through an ifterim measure.
This consent agreement was journalized on November 22, 1991.

VRA purchased the facility property from the CCPA in December of 1992. - With the
purchase of the property from the CCPA, VRA assumed responsibility for the clean up of
the Charter Qil Facility Release Area. .

PRC Envifonmenta[ Management,' lnc.,'under contract by U.S. EPA, performed a
preliminary assessment and visual site inspection (PA/VSI) to identify and assess the
existence and likelihood of releases from solid waste management units (SWMU) and
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other areas of concern (AOC) at the VRA facility in East Liverpoo!, Columbiana County,
Ohio. The PA was completed on August 8, 1993 and the VSI was conducted on August
25 and 26, 1993. The PA/VS! identified eighteen SWMUs and one AQC at the VRA
facility. Descriptions of the SWMUs and AOC given in the PA/VS| and updated by Ohio
EPA are provided in Attachment 4 to this permit. The AOC is the Former Charter Oil -
Facility Release Area which is under an Administrative Consent Agreement with Ohio EPA.
Except for the AOC no other releases were documented in the PA/VSI.

Transrtton of corrective action authority from U. S. EPA to Ohio EPA will occur on the date
of the state permit issuance.

E.1. Correclive Action at the Facility
OAC Rules 3745-50-10 & 3745-54-101

In accordance with OAC Rule 3745-50-10, “waste management unit” means any
discernible unit at which wastes have been placed at any time, irrespective of
whether the unit was intended for the management of waste or hazardous waste.
Such units include any area at a facility where wastes have been routinely and
systematically released. As used in this permit, the term “ waste management unit’
shall be consistent with, and equivalent fo, the term “solid waste management unit”
as defined in Section 3004(u) of RCRA. For the purpose of corrective action,
facility, is defined as all contiguous property under the control of the owner or
operator seeking a permit under Subtitle C of RCRA. The terms Interim Measure
(IM), RCRA Facility Investigation (RFI), Corrective Measures Study (CMS) and
Corrective Msasure Implementation (CM) are defined in Attachment 5, U S.EPA’s

Corrective Action Plan (CAP) and are used herein.

The Permittee must institute corrective action as necessary to protect human health
and the environment for all releases of hazardous waste(s) or hazardous
constituent(s) from any waste management units (WMUs) at the facility, regardless
of the time at which waste was placed in such units.

| E.2.' Correctlve Action Bevond the Facility Boundaw
OAC Rule 3745-54-101

The Permittee must implement corrective action(s) beyond the facility property
boundary, where necessary to protect human health and the environment, unless
the Permittee demonstrates to the satisfaction of Ohio EPA that, despite the
Permittee's best efforts, the Permittee was unable to obtain the necessary
permission to undertake such actions. The Permittee is not relieved of all
responsibility to clean up a release that has migrated beyond the facility boundary
where off-site access is denied. On-site measures to address such releases will be
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addressed under the RFI, CMS and CMI phases as determined to be necessary
. On a case-by-case basis.

E.3 Identification Of Waste Mana ement Units (WMUs B :
- OAC Rules 3745-50-44(D) & 3745-54-101 _ ' o P

The 1993 PA/VSI documented releases to soil and groundwater at one area of
concern (AOC}), the former Charter Qil Facility Release Area (COFRA). Interim.
Measures related to contamination at the former COFRA are ongoing pursuant to
a consent agreement with Ohio EPA. This AOC will be addressed through the
Corrective Action process. No corrective action is being required at the other =
WMUs at this time. -—

See_Att.achment 4 of this permit for a list and description of all WMUs and AOCs.
E4 | Reserved. -

E.5 RCRA Facility Investigation (RFI)
OAC Rule 3745-54-101 : : | —

The Permittee shall conduct an RFI fo thoroughly evaluate the nature and extent of
the release of hazardous waste(s) and hazardous constituent(s) from the COFRA
area identified in Permit Condition E.3. and any newly identified units per Permit
Condition E.10. The major tasks and required submittal dates are shown below,
The scope of work for each of the tasks is found in Attachment 5 (U.S. EPA’s CAP),

(@) RF Workp!an

The Permittee shall submit a written RFl Workplan to Ohio EPA within
90 days after the effective date of this permit or, in case of a newly

discovered waste management unit, on a time frame established by Ohio
EPA.

().  If necessary, Ohio EPA shall provide written comments on the RFI
Workplan to the Permittee, ' '

(iiy  Within forty-five deys of receipt of Ohio EPA’s comments the _
: Permittee shall submit either an amended or new RFI Workplan that
mcorporates Ohio EPA’s comments

(i)  Ohio EPA shall approve or modify and approve, in writihg, the
amended or new RFI Workplan The RF] Workplan as approved or
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~as modified and approved', shall be incoi'porafed into this permit and
become an enforceable condition of this permit. Subsequentchanges
- fo the approve RFI Work Plan must be authorized by Ohio EPA..

(b} REFI Imolementation

The Permittee shall 1mplement the RFI Workplan according to the terms and
schedule in the approved RFI Workp!an

(c) RF] Final Report

Within sixty days after the completion of the RFI, the Permittee shall submit
an RF Final Report to Ohio EPA. The RFI Ftnal Report shall describe the
procedures, methods, and results of the RFIl. The Final Report must contain
. adequate information to support further demsmns concerning cofrective
actlon at the facility. '

(i) lf necessary, Ohio EPA shall provide written comments on the RF
Report to the Permittee.

(fy  Within forty-five days of receipt of Ohio EPA's comments, the
Permittee shall submit either an amended or new RFI Report that
incorporates Oh:o EPA s comments,

(i)  Ohio EPA shall approve or modify and approve, in writing, the
amended or new RFl Report. The RF! Report, as approved or as
modified and approved, shall be incorporated into this permit and
become an enforceable condition of this permit. Subsequentchanges
fo the approved RFi Report must be authorized by Ohio EPA.

-E.6  Interim Measure (IM).

The Permittee shall continue to comply with the Director's 1991 Administrative
Consent Agreement (Order) regarding interim measures at the former Charter Qil
Facility Release Area (COFRA) until the Order has been revised or completed and
terminated. The interim measures Order will continue to be implemented with
oversight by Ohio EPA Division of Emergency and Remedial Response (DERR).

Based on the RFI Final Report or other information documenting a release of : |
hazardous waste or constituents to the environment, Ohio EPA may require the :
development and implementation of an additional interim measure (this may include
an IM Workplan) at any time during the life of the permit to mitigate or eliminate a
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threat o human health or the environment.

E.7  Determination of No Further Action

(@)  Permit Modification , - o _

Based on the results of the completed RFI and other relevant information,
the Permittee may submit an application to Ohio EPA for a Class 3 permit
modification under OAC Rule 3745-50-51 to terminate the corrective action -
tasks of the Schedule of Compliance. Other tasks identified in the Schedule i
of Compliance shall remain in effect. This permit modification application
- must conclusively demonstrate that there are no releases of hazardous -

~ waste or constituents from WMUs at the facility that pose a threat to human '

heaith and the environment. ' _ . .

If, based upon review of the Permittee's request for a permit modification, the

results of the completed RF!, and other information, including comments

received during the initial sixty-day public comment period required for Class :

3 permit modifications, Chio EPA determines that releases or suspected -
releases which were investigated either are nonexistent or do not pose a
threat o human health and the envirenment, Ohio EPA will approve the

requested modification. ' '

(b)  Periodic Monitoring

A determination of no further action shall not preclude Ohio EPA from i
requiring continued or periodic monitoring of air, soil, ground water, or '
surface water, if necessary, {o protect human health and the environment,
when site-specific circumstances indicate that potential or actual releases of
hazardous waste or constituents are likely to occur.
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(c)  Eurther Investigations

A determination of no further action shall not preclude Ohic EPA from
requiring further investigations, studies, or remediation at a later date, if new
information or subsequent analysis indicates that a release or likelihood of
a release from a WMU at the facility is likely to pose a threatto human health
or the environment. In such a case, Ohio EPA shall initiate a modification to
the terms of the permit to rescind the determination made in accordance with
Permit Condition E.7.a. Additionally, in the event Ohio EPA determines that-
there is insufficient information on which to base a determination, the

Permittee, upon nofification, ~will be required to perform additional
mvestlgatrons as needed.

E.8 Corrective Measures Study (CMS)

If Ohio EPA determines, based on the results of the RFl and any other relevant
information, that corrective measures are necessary, Ohio EPA will notify the
Permittee in writing that the Permittee shall conduct a CMS either as described
below or as described in Ohio EPA’s notification to the Permittee. The purpose of
the CMS will be to develop and evaluate the corrective action alternative(s) and to
outline one or more alternative corrective measure(s) that will satisfy the
performance objectives specified by Ohlo EPA

(a) CMS Wo_rkgla

The Permittee shall submit a written CMS Workplan fo Ohio EPA within

ninety days from the notification by Ohio EPA of the requirement to conduct ' ‘_
a CMS _ _

(i) If necessary, Ohio EPA shall provide written comments on the CMS
Workplan to the Permittee.

(i  Within forty-five days of recel.pt of Ohio EPA’s eomments the y
Permittee shall submit either an amended or new CMS Workplan that : T
incorporates tho EPA’s comments. S

(i)  Ohio EPA shall approve or modify and approve, in writing, the

amended or new CMS Workplan. The CMS Workplan, as approved

or as modified and approved, shall be incorporated into this permit

and become an enforceable condition of this permit. Subsequent
changes to the approved CMS Workplan must be authorized by Ohio —
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() CMS Workplan lmplementation'

The Permittee shall implement the CMS Workplan accordmg to the terms
and schedule ln the approved CMS Workplan ' :

(c) CMS Final Report

Within sixty days after the completion of the CMS, the Permittee shall submit-
a CMS Final Report to Ohio EPA. The CMS Final Report shall summarize
the results of the investigations for each remedy studled and mustinclude an
evaluation of each remedial alternative.

(i) If necessary, Ohio EPA shall provide written comments on the CMS
Report to the Permittee.

(i) . Within forty-five days of réceipt of Chio EPA’'s comments, the
Permittee shall submit either an amended or new CMS Report that
incorporates Ohio EPA’s comments.

(ili) Ohio EPA shall approve or modify and approve, in writing, the
amended or new CMS Report. The CMS Report, as approved or as
modified and approved, shall be incorporated into this permit and
become an enforceabie condition of this permit. Subsequentchanges
to the approve CMS Report must be authorized by Ohio EPA.

E9 Corrective Measure Implementation (CMI

Based on the results of the CMS, the Permittee shall implement one or more of the
corrective measures authorized by Ohio EPA. Ohio EPA shall authorize one or
more of the corrective measures in the CMS, and shall notify the Permittee in writing
of the decision. The corrective measure selected for implementation must: (1) be
protective of human health and the environment; (2) attain ‘media cleanup

- standards; (3) control the source(s) of releases so as to reduce or eliminate further

' releases of hazardous waste(s), including hazardous constituent(s); and (4) comply
with all applicable standards for management of wastes. _ -
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E.10

If tWo or more of the corrective measures studied meet the threshold criteria set out
above, Ohio EPA will authorize the CMI by considering remedy selection factors

~ including: (1) long-term reliability and effectiveness; (2) the degree to which the

corrective measure will reduce the toxicity, mobility. or volume of contamination (3)

the corrective measure's short-term effectiveness; (4) the corrective measure's

implementability; and (5) the relative cost assoclated with the alternative.

In autho'ri'zing the proposed corrective measﬂre(s), Ohio EPA may also consider
such other factors as may be presented by site-specific conditions.

(a) Permit Mo.diﬁcatidn
OAC Rule 3745-50-51

Ohio EPA will initiate a perrriit modification, as p_rovided by OAC Rule 3745-
50-51 to require implementation of the corrective measure(s) authorized.

The F’ermittee.shall not implement the corrective measure until the permit is
modiﬁed pursuant to OAC Rule 3745-50-51.

(b) | Financial Assurance
OAC Rule 3745-55-011

As part of the modification of this permit to incorporate the CMI, the
Permittee shall provide financial assurance in the amount necessary to
implement the corrective measure(s)as required by OAC Rules 3745-55-011"
(b) and (c). | |

Newly Idehtiﬁed Waste Manéaement Units or 'Releases :
OAC Rule 3745-54-101

(a) - General Information

The Permittee shall submit to Ohio EPA; within thirty days o% discovery, the
following information regarding any new WMU identified at the facility:

O the location of the unit on the site topo’graph'ic map;

(i)  designation of the type of unit;
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(ili)  general dimensi_ons and structural description- (supply any available
' drawings), '

() when the unit was operated; and
(v}  specifications of all waste(s) that have been managed at the unit.

(b} Release Information

The Permittee shall submit to Ohio EPA, within fhiﬁy days of discovery, all
available information pertaining to any release of hazardous waste(s) or - -t
hazardous constituent(s) from any new or emstmg WMU. ' o

E.11 Corrective Action for Newly ldentifi ed WMUS and Release
OAC Rule 3745 54~101

The Permlttee shall submit a written RCRA Facility Investigation Workplan to Ohio
EPA upon a time frame established in written notification by Ohio EPA that further
- investigations or corrective measures are necessary. _ —

Further investigations or corrective measures will be established by Ohio EPA.
Permittee shall make such submittal in accordance with time frames establlshed by
Ohio EPA.

OHIO EPA DHWM

MAR 2'3_ 2005




Von Roll America, Inc. f WTI
Hazardous Waste Permit Renewal
Page 66 of 117

F.  TREATMENT IN MISCELLANEOUS UNITS

- The Permlttee is permitted for nine mlscellaneous units, two fi iter presses, one
associated with the Flue Gas Scrubber Effluent Treatment System and one
associated with the General Wastewater Treatment System, four shredders, two
extruders, and a pusher. The shredders are associated with the Incineration
System. Of the nine units, only one of the extruders is currently installed and
-operating.

The permitted capacity for the filter presses is 600 galions per hour per unit. Both
units will be constructed in areas with secondary containment. A description ofthe -
proposed operation of the two filter presses follows. A more thorough description

- of the Flue Gas Scrubber Effluent Treatment System and the General Wastewater
Treatment System is included in Section D-10 of the approved permit application.

Wastewater from the Inorganic Waste Treatment Operation (not yet constructed)
will be conveyed to flow equalization tanks in the General Wastewater Treatment

~ System. Wastewater approved for treatment will be conveyed from the flow
equalization tanks to the clarifiers for removal of suspended solids. Sludges from
the bottom of the clarifier, along with sludge from the bottom of the inorganic waste

~ treatment reaction vessels, will be dewatered in the filter press utilizing up to two
hundred pounds per square inch of pressure. The filter cake will be accumulated
in a container and transported by an independent licensed hatuler to a permitted
disposal facility. The filirate from the filter press will be returned to the inlet of the
clarifier. _

The Flue Gas Scrubber Effluent Treatment System (not yet constructed) will include
tanks for accumulating excess scrubber liquor. Scrubber effluent from the Four
Stage Wet Scrubber will be accumulated in tanks where a solution of calcium
hydroxide will be added to elevate the pH of the mixture to the level required for
precipitation of dissolved metals. The mixture will be agitated to facilitate the
precipitation of the metals. Once analysis of the mixture verifies that the desired
level of metal precipitation has been achieved, the mixture will be conveyed to the
clarifier-thickener. The sludge drained from the bottom of the clarifier-thickener will.
be transferred to a filter press for separation of suspended solids. The filter press

-will be selected to dewater the sludge to eighty percent solids using up to two
hundred pounds per square inch of dewatering pressure. The filter cake will be
accumulated in a container and eventually transported by a licensed hauler to an

- independent, permitted facility for disposal. The filtrate will be recirculated to the.
clarifier-thickener.
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The Permittee may install shredders, or a device that is an engineering equal, in

. close proximity to each of the existing Bulk Solid Waste Storage Tanks which are
described in Section D of the approved permit application. ‘The shredders are
anticipated to operate in batch mode, shredding large pieces of waste as a
pretreatment process. There are no pumps, piping, bypass systems or pressure » —
relief devices associated with the shredders. Construction of the second
Incineration System will include two additional Bulk Sclid Waste Storage Tanks,
each may include shredders. :

- The existing extruder is located on the second level of the Container Processing S
Building and is described in detail in Section D of the approved permit application. =~
The extruder removes liquid and semi-solid material from containers at a maximum B -
rate of 18,000 pounds per hour. The unit has secondary containment, automated |
fire detection and suppression, safety cutoffs, bypass systems, and pressure
controls, A continuous nitrogen blanket maintains an inert atmosphere within the _
unit. The second extruder will be identical to the existing unit and will include
secondary containment, automated fire detection and suppressu)n safety cutoffs,
bypass systems, and pressure controls. -

The unit referred to as the Pusher will be utilized for extruding (or pushing} bulk
solid waste from 55-gallon drums at a maximum rate of 18,000 pounds per hour.
Final construction of the unit will include secondary containment, automated fire

detection and suppression, and all applicable safety cutoffs, bypass systems, and
pressure controls.

F.1. Modification of Application
OAC Rule 3745-50-51

Prior to construction of the miscellaneous treatment units, the Permittee will submit
plans to the Ohic EPA for review to determine consistency with the permit and the
approved permit application.

I

F.2. Process Capscity/Annuai Limitation
ORC Section 3734.02(F) and OAC Rule 3745-50-43

The Permittee shall not exceed a maximum process treatment capacity of 600
gallons per hour for each filter press. Each shredder is permitted to process 40,000
pounds of waste per hour. The pusher and each extruder (existing and future) are
permitted to process a maximum of 18,000 pounds per hour.
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F.3. Waste Identification
- OAC Rule 3745-50-43

The Permittee shall treat in the permitted miscellaneous units, only the hazardous |
waste codes specified in Part A of the approved permit application for which
incineration and wastewater treatment is permissible. Waste restrictions that apply

fo any of the miscellaneous units are descrlbed in Section C of the permit
application.

F.4. Assessment/Certification of Miscellaneous Unit
OAC Rule 3745-57-91, 3745-50-42(D)

The Permittee shall obtain and keep on file at the facility, a written statement by a
qualified, registered professional engineer that attests that the miscellaneous units
were properly designed and installed. The written statement must also include the
certification as required by OAC Rule 3745-50-42(D).
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F.5.  Containment Svsteni
. OAC Rule 3745-55-93

The filter presses will be an integral part of the Flue Gas Scrubber Effluent - _
Treatment and the General Wastewater Treatment Systems described in Section —
D of the approved permit application. Consequently, secondary containment for '
these miscellaneous treatment units will be part of the containment constructed for
the systems. The existing extruder was constructed with secondary containment
-as detailed in the permit application. The shredders, which are associated with the
Incineration System, the future extruder, and the pusher, may require secondary
containment depending upon where they are installed. If secondary containment S
is required, it will be constructed to meet the specifications of existing secondary =
containment at the facility and in accordance to the following: -

(a) Secondary containment must bedesigned installed and operated to prévent -
any .migration of waste or accumulated fiquid out of the system to soil,
groundwater or surface water :

(b)  Secondarycontainment must be capable of detecting and collecting releases | il
, and accumulated liquids unti! the collected materials is removed.

(¢)  Thesecondary containment must meet the requirements of OAC Rule 3?45-
- 55-93,

F.6. General Ogersting Reg.uiremen'ts
. QAC Rule 3745-55-04

(a)  Filter Press System
(1) Hazardous waste or treatment reagents shall not be placed in the
filter press system if they could cause the filter press, its ancillary
equipment, or the secondary containment system fo rupture, leak, o
corrode, or otherwise fail, as required by OAC Rule 3745-55-94. ' i

(2)  The Permittee must use appropriate Controls and practices to prevent
spills or overflows from the filter press or containment system.

(3)  The filter press must be maintained and operated in accordance with
. the procedures and practices in Section D of the approved permit.
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(b)

(c)

(d)

‘application, manufacturer’s mstructsons and accepted industry -
practice. _

(4) The Permittee must comply with the requirements of OAC Rule 3745-
55-06 if a leak or spill occurs in the filter press system.

Shredders

(1)  Hazardous waste or treatment reagents shall not be placed in the -
shredders if they could cause the shredders or the secondary
containment system to rupture, leak, corrode, or otherwise fail, as
required by OAC Rule 3745-55-94,

(2)  The shredders must be maintained and operated in accordance with
the procedures and practices in Section D of the approved permit
. application, manufacturer's instructions, and accepted industry

' practlce

(3) ' Thewaste to be shredded will be inspected to verify that it is suitable

for placement in the Bulk Solid Waste Storage Tanks and assess the
availability of adequate space in the tanks priorto the operation of the
- shredders. _

" Pusher |

Prior to installation of the pusher, the Permittee must submit a Class 2 permlt

modification in accordance with OAC Rule 3745-50-51 that details the

- specific design and operation of the unit to conform with OAC Chapter 3745-

57. Prior to operation of the pusher, the Permittee must comply with the
requirements of Permit Condition A 23.

Extruders

The general operating requirements for the extruders are descrlbed in

~ Section D of the permit appllcatlon
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F.7.. Inspections
- OAC Rule 3745- 55 95

(a) The Permittee shall inspect the miscellaneous units daily in accordance with _
OAC Rule 3745-55-95 and Section F of the approved permlt application.

(b)  The Permittee shall document compliance with Condition F.7 (a) in the
- facility's operatlng record as required by this permit and the OAC. '

F.8. Response to Leaks or Spills and Disposition of Leaklnq or Unfit for Use
- Miscellaneous System N _ | i
OAC Rule 3745-55-96 | - - -

The hazardous waste miscellaneous units, or secondary containment system from
which there has been a leak or spill, or which is unfit for use, must be removed from
service immediately and the Permitiee must satisfy the following requirements in
accordance with OAC Rule 3745-55-96.

(a) Cessafion of Use

The Permittee must immediately stop the flow of hazardous waste into the
miscellaneous units and/or the secondary containment system and conduct
an inspection to determine the cause of the release.

(b) Removal of Waste From the Miscellaneous Unit or Secondary Containment ,_
System

(i The Permittee must, within twenty-four hours after detection of the
leak, remove as much waste as necessary to prevent further release
of hazardous waste fo the environment and to allow inspection and
repalr of the system to be performed.

(ii) If the material released was to a secondary containment system, all

released materials must be removed within twenty-four hours to
- prevent harm to human health and the environment.
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. (c)  Containment of Visible Releases to the Environment

The Permittee shall immediately conduct a visual inspection of the release

and based upon that inspection, prevent further migration of the leak or spill
- to soil or surface water and remove, and properly dispose of, any visible

contamination of the soil or surface water. .

(d) NOtIﬁCElt[OI’]S

Anyrelease to the environment, except as provided in OAC Rule 3745-55-96
(D)(2), must be reported to the director of Ohio EPA within twenty-four hours E
of detection. | | ' L

(e) The Permittee shall obtain a certification by an independent, qualified
professional engineer that any major repair has been satisfactorily performed
and the unit is capable of handling hazardous waste without release for the
intended life of the system. The certification must be submitted to the
director of Ohio EPA within seven days after returning the system to use.
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F.9. Special Requirements : | o o _ ,
OAC Rules 3745-55-98 and 3745-55-99 S . _ ‘

~ {a) lgnitable or Reactive Waste

The Permittee shall not place ignitable or reactive waste in the filter press.
The Permittee shall not process reactive waste through the shredders,
pusher, orextruders. However, waste carrying the hazardous waste code for
ignitability (DO01) may be processed through the shredders, pusher, or
extruders. The shredders, pusher, or extruder will be designed, installed,
and operated in such a manner that the waste will not ignite while belng :
processed. | -

(b)  Incompatible Waste

(i) . The Permittee must not place incompatible waste in the same
miscellaneous unit or place hazardous waste in a miscellaneous unit
that previously held an incompatible waste or material unless it is
done in accordance with OAC Rule 3745-55-09. -

(i}  The Permitiee shall document compliance with Condition F.9 (b)(i.) of
this permit, as required by OAC Rule 3745-55-99, and place this
~documentation in the operating record. '

F.10 Closure and Post-CIosure'Care
- OAC Rules 3745-57-91 and 3745-57-93

At closure of the miscellaneous units, the Permittee shall foliow the procedures in
Section | of the approved permit appllcatlon in accordance Wlth OAC Rules 3745-
- 55-10 through 3745-55-40. _ _ -

OHIO EFA DHWM
~ MAR 23 2005




Von Roll America, Inc. / WTI _ .
Hazardous Waste Permit Renewal S _.
Page 74 of 117 . ' . o -

I(A). INCINERATION

(A).1. Module Highlights

(a) General Description

- Wastes are fed to the rotary kiin or primary combustion chamber (PCC) via
a variety of feed mechanisms. Solid wastes in the form of slag move slowly
from the front wall of the kiln to the discharge end. The slag flows into a slag
quench tank located at the base of the secondary combustion chamber
(SCC). The flue gas generated in the PCC flows into the SCC for further
treatment to complete the combustion process. From the SCC, the flue gas
enters the heat recovery boiler which reduces the temperature prior to entry
into the spray dryer. The spray dryer unit further cools the flue gas and
serves to evaporate neutralized process water from the facility’s Four Stage
Wet Scrubber. From the spray dryer, the flue gas enters the Electrostatic
Precipitator (ESP) which removes the majority of the fly ash entrained in the
fiue gas. The Four Stage Wet Scrubber is the final flue gas cleaning unit in
the incinerator system. It removes acid gas pollutants and fine particulate
matter. Stack gas is reheated by the plume suppression system to ensure
the stack gases, mostly water vapor and carbon dioxide, will rise to an
adequate height above the facility. The stack is the last unit in the system.
The height of the exhaust stack for the incinerator is 150 feet. Analyzers are
positioned at specific locations within the incineration system to monitor
complete combustion of the hazardous waste and ensure compliance with
permit emission limits.

A Bai[ey Distributed Control System (DCS) monitors and controls the
incineration system as well as ancillary operations such as waste movements
at the facility.  Process parameters in critical locations are .continuously
recorded by the DCS and monitored by the facility's control room operators.
The DCS is used to maintain key process parameters such as feed rates and
operating conditions such as combustion zone temperature and process flow
within permitted ranges. The DCS will automatically stop waste feeds if
certain process and operation parameters fall outside the allowable operating
range.

Waste handling, feed systems, and systems ancillary to the incineration
system are fully described in Section D of the approved permit application.
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‘This sectio'n_ also includes information about the facility’s vapor recovery
system used for controlling fugitive emissions during processing and storage
of waste on-site and to supply combustion air to the incineration system.

Permitted staging, processing, and storage locations are also described in A
Section D of the approved permit application. Section D includes
- descriptions of receiving procedures and the procedures in place for
sampling, processing, storing, and tracklng wastes on-site. Section B detalls

the times and days the fac:hty can receive waste.

(b) Operating Parameters

Key operatmg parameters for the lncmeratlon system include, but are not
limited to:

(iy . combustion temperature for the PCC (mi'nimum and maximum) and
the SCC (minimum) to ensure complete combustion;

(i) -~ negative pressure in the SCC to prevent fugitive emiseions' - -

(i) - combustlon fan operation and steam, air, or oxygen pressure at the
nozzles in the SCC to ensure turbulence:

(iv) Carbon monomde concentratron in the outlet of the ESP, asan
indicator of complete combustion;

(v}  outlet temperature of the spray dryer/rnlet temperature of ESP, as a
control for dioxin/furan formation;

(vi) oxygen concentratlon at the outlet of the ESP to ensure complete
combustion; :

T

(vii) | operation of all three fi e!ds of the ESP, to control partlculate matter
“emissions;

(vili) scrubber water flow to the third stage ( or second packed bed) of the
scrubber, to control acid gas removal from the flue gas;:

(ix) scrubber pH at the third stage, to control acid gas removal from the
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flue gas;

(x)  carbon feed rate to the enhanced carbon :njéctloh systém (ECIS)
which collect dioxins/furans that may have formed dunng the
incineration process;

() RESERVED

(xii) total hydrocarbon concentration (THC) in the stack as an 1ndicator of
' complete combustion

(xiiiy hydrogen chloride (HCI) concentration in the stack, as an indicator of
acid gas removal;

(xiv) opacity measurements at the _stack, an indicator of particulate matter;

(xv) ' heat release (97.8 MMBTU (million Btu) per hour on a three hour
rolling average) or system load of the incineration system, to ensure
complete cornbustlon

{xvi) .feed restrictions to the system, to ensure permit limits are not
exceeded;

{xvii) process flow through the system, to ensure cornp'lete combustion;

{xviii) adequate primary or combustion air to the incinerator, to ensure.
' complete cornbustion.

Operating limits for the incineration system were based on: (1) the trial burn
conducted by the facility in 1993 and 1994, (2) manufacturer's
recommendations and specifications, and (3) results of performance testing
‘conducted at the facility are described in Section D of the approved permit
application and listed in Attachment 1 and 3 to this permit.

(c) - Description of Waste Feed Cut-Off System

The facility's waste feed cut-off (WFCO) system is part of the Bailey
distributed control system (DCS). The system is utilized fo terminate waste
feed to the incineration system when a triggering event such as excess
carbon monoxide detected by the continuous emissions monitors (CEMs)
- analyzer(s) occurs. Operating parameters which have been demonstrated
through testing to be indicators of complete combustion, minimal emissions,
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and efficient operation of the incineration train are listed in Attachment 1to
this permit. When the DCS detects any of these parameters not being met, .

~itis programmed to automatically terminate all hazardous waste feeds to the
incineration system, an automatic WFCO occurs. In addition to those
operating limit parameters which result in an AWFCO, there are also i
parameters (see Attachment 1) that, when the DCS or an operator detects -
the parameters not being met, require a manual WFCO. '

In addition to the parameters listed in Attachment 1 to this permit, several |
other events trigger the suspension of waste feed to the incineration system.
Examples of these parameters are listed below:

(0 in'terruption of scrubber water circulation to any of the four stages; -

-
i

(i) malfun'ction of the primary or combustion air fan;

(i)  waterlevel in the boiler deficient as monitored by the level of water in
the steam drum;

(iv) failure of the evaporative quench or spray dryer; |
(v}  general loss of electrical power/power failure;

(vi)  anyofthe monitoring equipment not operating properly. Forexample,
the monitoring equipment and analyzers for CO, O,, HCI, THC, total
feed rate including the waste feed rate and the auxiliary fuel to the
PCC, temperatures in the PCC, SCC, and the inlet to the ESP,
process flow, heat release from the system (in MMBTU/HR), .
pressure in the SCC, pH probe in the scrubber, air, steam, oxygen
pressure at the nozzles in the SCC, natural gas burner blower in the
sSCC.

S

(d) Types of Wastes to be Burned

Wastes in a variety of chemical compositions and physical states possessing
a wide range of BTU values are scheduled for receipt Monday through
Friday at the facility. Hazardous waste codes approved for.acceptance,
storage, and treatment are listed in the Part A of the permit application.
Prohibited and restricted wastes are described in Section C of the permit
application. The wastes received at the facility range from consumer-
packaged materials, for which the composition and characteristics of the
wastes are well known, to materials derived from clean-up sites where the
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I(A).2.

wastes are described in broad compositional ranges. Wastes are received -
in a variety of container sizes and in bulk form as solids, liquids, slurries,
sludges, and solid/liquid mixtures. The wastes may be fed to the incineration
system via several feed mechanisms which are described in Section D of the
approved permit application. Waste accepted for thermal treatment will have
a thermal stability class ranking equal to or higher than Class 1 chemicals as
found on the Principal Hazardous Organic Constituent Thermal Stability
Index developed at the University of Dayton Research Institute (UDRI).

(e) Principal Organié Hazardous Constituent (POHC) Selected and Rationale

Ohio EPA has adopted the position that if a facility selects a POHC, ranked

Class 1 on the thermal stability ranking index developed at the UDRI, and

achieves the required destruction and removal efficiency (DRE), that
demonstrates the facility can burn chemicals characterized as Class 1 or
greater on the index. Because Class 1 contains the most difficult-to-
incinerate organic hazardous constituents, the Permittee would not be

restricted from feeding organic hazardous constituents to the incinerator
listed in the Appendix to OAC Rule 3745-51-11 of the Administrative Code.

VRA/WTI has used monochlorobenzene (MCB) which is a liquid, Class 1

compound as the POHC for their annual performance tests for the past

several years and successfully achieved DRE. In addition, MCB is a

compound with a low heat of combustion which means it is difficult to

incinerate as determined in the Heat of Combustion System.

ldentification Criteria for Permitted, Restricted, and Prohibited Waste
OAC Rule 3745-57-44 and 3745-57-43 '

Unless otherwise authorized, the Permittee may incinerate the following hazardous
wastes, as specified in this permit and only under the terms of this permit. The
Permittee may only feed the hazardous wastes as identified below at the facility
subject to Permit Conditions 1(A).3. through I(A).5., and 1(A).8.

(@) The following criteria must be adhered to when determihi.ng the accépfability
of wastes at the facility for storage and/or treatment: '

() The wastes must be approved by the Ohio EPA, Division of
Hazardous Waste Management, in accordance with the conditions set
forth in Section C of the approved Part B permit application.

(i) The Permittee must not feed any hazardous waste containing any.
organic hazardous constituents listed in the Appendix to Rule 3745-
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(©)

51-11 of the Administrativé Code unless the. constituent has a thermal
- stabifity class ranking equal to or higher than Class 1.

(i)  According to Section C, the total chicrine content of the materials fed
to the incinerator system shall not exceed 2700 pounds per hour
(three operating hour average). This would include the second
incineration system if and when it is constructed.

(iv)  The physical state of the waste feed shall be liquid, solid, slurry or

. sludge. Compressed gases are prohibited from being fed to the

incineration system with the exception of gases that may be used as
propellant in aerosol cans (see Section C).

(v) The Permittee shall not incinerate or treat any State-recognized

: hazardous waste whose current Ohio EPA hazardous waste code
does not appear in the approved Part A permit application or any -
waste listed in Section C of the approved Part B permit application
categorized as being prohibited from incineration or any waste for -
which the facility is not designed t¢ receive, handle, siore, or treat.
Permittee may treat federally approved codes the state has not yet
promulgated. -

(vi)  The total feed rate, including the waste feed rate and auxiliary fuel fo
the incineration system, is limited to the range between 49 million
BTU/hr and 97.8 million BTU/hr heat input (three hour operating
average). ' '

Throughout operation, the Permittee shall conduct sufficient analysis in-
accordance with Section C of the approved Part B permit application to verify
that waste received by the facility conforms with the waste scheduled.
Analysis will be conducted to ensure that the waste fed {o the incinerator is
within the physical and chemical composition limits specified in this permit

and the approved Part B permit application.

Wastes, in accordance with Section C of the approved Part B permit
application, that are prohibited from acceptance on-site include:

(iy  waste containing polyChIorinafed biphenyls (PCBs) in excess of 50
parts per million or, waste that is, or was at one time, regulated by
TSCA, 40 CFR 761;

ji waste containing asbestos; w -
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(iii}  dioxin bearing waste: waste requiring' speciﬁc'treatment'technology,
: i.e., destruction and removal efficiency (DRE) of 99.9999%; waste
a351gned federal hazardous waste codes F020 through F024, F026,
and F027
(iv)  infectious waste; _

{v)  chemical warfare agents (CWA) and other chemical wéapons or
debris generated from the manufacture and/or cleanup of CWAs;

(vi) radioactive wastes;

(vii) compressed gases with the except:on of gases used as propellant in
aerosol cans;

~ (viii) = other prohibited' wastes as described in Section C.

Additional information regarding the prohibited wastes listed above can be
found in C-12a(1) in Section C of the approved Part B permit application. .

(d) Wastes that are restricted at the facility are déscﬁbed in Section C of the -
approved Part B permit application. Examples of restricted wastes include:

(i) wastes that may réquire special handling and/or storage
- requirements; -

(i) wastes with treatment restrictions; and

(i)  wastes that carry ahy of the federal hazardous waste codes that are
required to meet LDR treatment standard for dloxms and furans, such
as F032, F039, K043, and/or K099. : '

(e) - Only waste feed systems specified in Section D of the approved Part B
‘permit application may be used to feed wastes to the incineration system.

() No waste may be fed to the SCC.
{g) The Permittee shall determine the composition and heat value of any'
auxiliary fuel used in the incineration of any hazardous waste, during start-up

and shut-down procedures, and during upset conditions.

High BTU auxiliary fuel which may be hazardous, but only because it is

OHIO A BHWM

MAR 23 2005




Von Roll America, Inc. / WTI P
Hazardous Waste Permit Renewal _ ' P
Page 81 of 117 _ : _ o N :

ignitable (EPA waste code D001 ) méy be used if waste analysis' performed t
demonstrates that the waste to be burned as auxiliary fuel contains none of
the hazardous constituents listed in the appendix to OAC Rule 3745-51-11. _ §

[
H
i
i
H
1
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I(A).3. Constructlon Instrumentatlon and Operat:onal Performance Reqmrements
OAC Rule 3745-57-45

VRA is permitted for two commercial hazardous waste incinerators. One s existing
and one has yet {o be constructed. -

(a) The Permittee shall construct, operate, and maintain the incinerator in
accordance with the design plans and specifications contained in the
approved Part B permit application. The Permittee shall not feed hazardous
wastes to the newly constructed incinerator until Permit Condition A.23.
(Certification of Construction or Modification) has been complied with.

(b) The Permittee shall design, construct, and maintain the incinerator so that
when operated, in accordance with the operating requirements specified in -
this permit, it will meet the performance standards specified in Permit
Conditions I{(A).3(d) through I(A).3(h) and OAC Rule 3745-57-43.

{c) The Permittee shall instali, test, operate, and maintain all instrumentation
and controls including all associated instrument loops, monitors, analyzers,
alarms, and the distributed control system, in accordance with the design
plans, performance specifications, and maintenance procedures contained
in the approved Part B permit application prior to, and while, handling
hazardous wastes in the incineration system.

(d) The incineréto.r shall achieve a destruction and removal efficiency (DRE) of
99.99 percent for any principal organic hazardous constituents (POHC) fed
to the incineration system.

- The designated POHCs, as used in the trial burn to demonstrate a DRE of
>99.99%, were (1) carbon tetrachioride, (2) monochlorobenzene, (3) 1,2,4-
trichlorobenzene, and (4) trichloroethylene. Annual DRE testing shall include
monochlorobenzene or any POHC as defined by Section [{A).1(e) of this
permit. The DRE value shall be determined using the method specified in
OAC Rule 3745-57-43(A)(1).

(e} The Permittee shall control hydrogen chloride (HC!) emissions such thatthe
rate of emissions is no greater than the larger of either (1) 1.8 kilograms per
hour (four Ibs/hr) on a three hour average measured in the stack or (2) 1.0%
of the HCI in the stack gas prior to entering any pollution control equipment
in accordance with OAC Rule 3745-57-43(B). HCI shall be monitored and -
recorded in accordance with Attachments1 and 3 to this permit.
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(f) - The Permittee shall comply with annual and hourly emission limits for twelve
mefals: barium, mercury, silver, thallium, nickel, selenium, antimony,
arsenic, beryllium, cadmium, chromium and Iead as listed in Attachment2
to this permit. -

(g9) The incinerator shall not emit particulate matter in excess of 180 milligrams

- per dry standard cubic meter (0.08 grains per dry standard cubic foot

(gr/dscf)) when corrected for the amount of oxygen in the stack gas, in
accordance with the formula specified in OAC Rule 3745- 57-43(0) or 0.05 -
gr/dscf at 12% CO.,. :

® Opacity, an indicator of particulate matter in the flue gas, monitored —
as specified in Permit Condition I(A).5 and Attachments 1 and 3 fo ;
- this permit, shall not exceed 20% on a six minute average.

(h) The.Pemmittee must test the performance of the incineration system to
demonstrate continued polychlorinated dibenzodioxins and polychlorinated
dibenzofurans (PCDD/PCDF) control using the test protocols  employed
during the October 2002 testing event, or the approved Hazardous Waste —
Combustion - MACT Comprehensive Performance Test Plan, or an
equivalent test plan as specifically approved by Ohio EPA. :

(i)  Frequency of testing must include one test six months, eighteen
- months, thirty months, forty-five months and sixty months after the
facility submits its Notice of Compliance (NOC) for MACT, Testing -
mustinclude atleast one condition under normal operating conditions.
The Permittee must submit certified test results of each test to the
Director or delegated representative within 80 days of the completion
of the test event.

(i)  Toevaluate the incinerator's performance, a rolling average based on
five individual test events, will be tracked. The average will be
calculated from data collected during the October 2002 Annual
Performance Test (two conditions); the CPT (two conditions); and the
test performed six months after the completion of the CPT. All data
collected form these tests will be averaged and compared to the
previously demonstrated average performance level of 0.055
ng/dscm, TEQ basis, corrected to 7% oxygen achieved during the 26
individual stack test runs in 1993 and 1994 subsequent to the
installation of the ECIS. All subsequent test data following the CPT
will be added to the data grouping and the value from the oldest test
period will drop out. If the Permitee demonstrates a performance
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consistent with the average dioxin emission of 0,055 ng/dscm, TEQ
basis, corrected to 7% oxygen, the testing frequency will be reduced

to that required by the Hazardous Waste Combustion MACT rules.
However, at any time when the new rolling average is greater than 0.1
ng/dscm, the Permittee must notify the Director immediately. The
Permittee will initiate an evaluation for the cause of the average
increase and develop a report as to the possible cause with
recommendations for corrective action if warranied. The Ohio EPA
‘may consider any such test results as new “information” under OAC -
Rule 3745-50-51(A)(2). The comparison of the five test period rolling
average with the 1993-1994 ECIS test period average is only to
monitor incinerator performance with previously demonstrated
emission levels :

The stack emissions of - dioxinffurans must not exceed O.ZO_.ng/dscm
corrected to 7% oxygen, expressed as toxic equivalents (TEQs).

Unless otherwise authorized, the Permittee shall only feed the wastes described
in Permit Condition 1(A).2. to the incinerator: (1) after the waste feed permissives
as described in Section D of the approved Part B permit application and these
permit conditions have been met and (2) under the following conditions according
to OAC Rule 3745-57-45(B). |

(i) The Permittee shall only feed waste into the PCC using the feed
mechanisms located in the incinerator feed building and described in Section
D of the approved Part B permit application. The waste feed rates are listed
below. These feed rates are monitored and recorded in accordance with
Aftachments 1 and 3 fo this permit;

(i) Maximum combined sludge and slurry lance feed rates shall not
exceed 20,099 Ib/hr (one hour average) or 18,602 Ib/hr (four hour
average). The feed rate of pumpable materials, including waste feed
and auxiliary fuel, to the incineration system shall be monitored and
recorded on a continuous basis.

(i)  Maximum combined container and bulk solids feed rates shali not
exceed 16,576 Ib/hr (one hour average) or 15,265 Ib/hr (four hour -

average). The feed rate of non-pumpable materials to the incineration

system including waste feed and auxiliary fuel must be monitored and

logged on a regular basis not to exceed once per charging cycle or

once every fifteen minutes, whichever period is greater. '
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- i) Mammum total waste feed shall not exceed 29,651 Ib/hr (one hour

| average}) or 28, 565 Ib/hr (four hour average)

(iv)  Annual and hourly feed rates for twelve metals, barium, mercury,

' silver, thallium, nickel, selenium, antimony, arsenic, beryllium,
cadmium, chromium and lead, are listed in Attachment 2 to this
Permit. The feed rates shall not be exceeded and shall be monitored
and recorded on a continuous basis.

(v)  The total feed rate, including the waste feed rate and auxiliary fuel to
~the incinerator, is limited to the range between 49 million BTU/hr to
97.8 million BTU/hr heat input (three hour rolling average).

The combustion zone, defined as midway down the PCC to midway up the
secondary combustion chamber (SCC), is the region in the incineration
system where volatilized organic compounds are thermally destroyed. The
temperature is monitored as specified in Permit Condition 1{(A).5. and
Attachments 1 and 3 to this permit, and shall be maintained as follows:

(i) maximum temperature in the PCC shall not exceed 2, 200°F
instantaneous and 2,174 on a four hour rolling average

(i)  minimum temperature in the PCC shall not drop below 1 800°F
instantaneous and 1,830°F oh a four hour rolling average;

(iif)  minimum temperature in the SCC shall not drop below 1600°F.

The Permittee shall control fugitive emissions from the combustion zone of
the incineration system by:

(i} malntam[ng a constant negative pressure/draft throughout the |
incineration system and associated heat recovery and flue gas
cleaning equipment via the induced draft (ID) fan and ID fan
discharge volume damper as monitored and recorded in accordance .
with Attachments 1 and 3 to this permit; and

(i)  the maintenance of the shroud 'system which includes shrouds at

both seal mechanisms located at the inlet to the PCC and at the
intersection between the PCC and the SCC. The shroud system is
described in Section D of the approved Part B permit application.
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()  Atomization fluid pressure (e.g., steam, air) to the front wall lances shall be
no less than 45 psig and monitored and recorded in accordance with
Aftachments 1 and 3 to this permit. The limit of 45 psig was recorded during
the Permittee’s initial trial burn and will be maintained until and unless

- additional testing demonstrates that complete combustion can be achieved
at atomization pressures other than 45 psig.

If the atomization pressure for any of the feed lances at the front wall fall
below 45 psig, the feed for that Iance will be cutoff until such tlme the
pressure can be maintained.

{m) The following cond|t|ons appiy to the Secondary Combustlon Chamber L
(SCCY: - ) : . B

(fy . The pressure in the SCC will be maintained below atmospheric

pressure {below 0 inches water column) at all times and shall be

" monitored and recorded on a continuous basis in accordance with
Attachments 1 and 3 to this permit.

(i)  The water level in the slag quench tank at the base of the SCC shall
be maintained automatically by a level probe and automatic valve. A
visible and audible alarm shall warn the operator if the water level falls
below the bottom edge of the outlet in the bottom of the SCC.

iii) Préssure at the steam, air, or oxygen 'nozzles'in the SCC shall be
“maintained at greater than or equal to 100 psig and monitored and
recorded in accordance with Attachments 1 and 3 to this permit.

~ (iv)  The natural gas buner blower in the SCC shall operate at all times
when waste is in the incineration system. The fan damper will be
-~ opened atthose fimes, greaterthan orequal to ten (10%) percent and
monitored and recorded in accordance with Attachments 1 and 3 to

this permit. :

(n) The outlet temperature of the spray dryer (inlet temperature of the ESP)
must be between 250°F and 450°F at all times waste is in the incineration
‘system and shall be monitored and recorded on a continuous basis and in
accordance with Attachments 1 and 3 to this permit.

(o) The foliowing conditions apply to the Electrostatic Precipitator (ESP):
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{p)

(@)

(r)

(i) The ESP shall be maintained at its design particulate removal -
efficiency and in automated computer control mode whenever
hazardous waste is being fed to the incineration system. The -
Permittee shall be required to utilize a "“Digicon Optipulse” controller -
or equivalent, as determined by the Director, to control the electncal

- fields of the ESP .

(i The controller will monitor, for each of the three ESP fields, at a
minimum, the following parameters

a) primary voltage - must be > 90v AC and at least 50% of the -
rated primary current;

b) ESP fields 1 and 2 must be in the range of 0 to 100_ amps;
¢) ESP field 3. must be in the range of O to 150 amps; and
d) spark rate must be < 200 sparks per mihutc.
(i) Al three fields of fhe ESP will be energize.d when bufhing Hazardcus

waste and monitored and recorded in accordance with Attachments
1 and 3 to this permit.

(iv) Whenever the ESP is out of service for more than seventy two hours,

start up procedures, as specified by the manufacturer, shall be
successfully completed and documented prior to resumption of
hazardous waste feed to the incineration system.

Oxygen concentration in the flue gas leaving the ESP shal! be greater than

- 3% percent by dry volume basis and shall be monitored and recorded on a

continuous basis in accordance with Attachments 1 and 3 to this permit.

Carbon monoxide concentration in the flue gas leaving the ESP shall not
exceed 100 ppm by volume on a dry basis over a one hour rolling average.
This operating parameter shall be monitored as specified in Permit Condition
I(A).5 and Attachments 1 and 3 to this permit.

The enhanced carbon injection system (ECIS) must be operating at all times
waste is in the incineration system and will be monitored and recorded in
accordance with Aftachments 1 and 3 to this permit. The Permittee shall
continue to feed activated carbon at the two injection points in the ECIS at,-
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or above, the rates demonstrated during the Comprehensive Performance -
Test/Trial Burn conducted in September 2003 (Condition 1) and December
2003 (Condition 2). The feed rate for carbon to the ECIS is an average of
the feed rate demonstrated by the two mentioned tests.

(i The Permittee shall utilize “NORIT PAC 20R" activated carbon, or
. equivalent, as determined by the Director. Equivalency will be
determined by comparing lodine No. (800 mg/g minimum); ash
(15% maximum by weight); moisture (4% maximum by weight as
packed); and screen size (65-80%, U.S. Sieve series through 325
mesh). o b

(i) The activated carbon feed rates, used during the performance I
testing of the incineration system to demonstrate control of
dioxins/furans , shall be maintained at all times waste is in the

-. lncmeratton system. :

(iiy  The activated carbon feed system must be calibrated monthly to
ensure feed rates to the ECIS are maintained in accordance with
the requirements of this permit at the two locations described in the
June 25, 1993 submittal from WTI in paragraph two (Process
Description)} of the attachment entitled “Enhanced Carbon Injection
System” and as illustrated in the assomated drawing, number P-06-
2-31001.

(iv)  The results of the calibration shall be recorded in the facility's
operating record.

| (s)  The following conditions apply to the Four Stage Wet Scrubber:

(i) The pH of the scrubbant at the top of the second packed bed (third:
stage of the scrubber), monitored as specified in Permit Condition
I(A).5. and Attachments 1 and 3 to this permit, shall be mamtained
at a minimum pH of 7.0.

(iiy  To ensure adequate particulate matter control, the pressure drop
across the fourth stage ring jets of the Venturi scrubber, monitored
as specified in Permit Condition I{A).5. and Attachments 1 and 3 to
this permit, shall be maintained at no less than 13.4 inches water
column {one minute average).

T
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(t)

(W)

(iiy 'RESERVED

(iv)  To ensure proper acid gas removal and the proper hqu:d to gas
- ratios, HCl shall be monitored at the stack in accordance with
Attachments 1 and 3 to this permit. :

(v}  Inthe event of a malfunction of the HCI monitor in the stack and
during daily calibration, a flow rate of 397 gpm (one minute
average) in the third stage (second packed bed) shall be

" maintained and monitored as specified in Permit Condition I(A). 5
and Attachments 1 and 3 to this permlt

The total hydrocarbon (T HC) concentration in the flue gae (measured as

propane) at the stack and monitored and recorded as specified in permit
condition [(A).5. and Attachments 1 and 3 to this permlt shall not exceed
100 -ppm (one minute average).

The maximum total volumetric ﬂow rate through the incineration system,
as monitored and recorded on a continuous basis at the induction fan (ID)
or other flow monitoring equipment, shall not exceed 65,000 scfm. The
volumetric flow rate shall be determined from the calibration chart of the

1D fan or by means of other flow monitoring equipment as approved by the

Director. This process flow will be monitored and recorded in accordance
with Attachments 1 and 3 to this permit. :

The reheat or plume suppression system must be operated continuously
while waste is in the incineration system, except during maintenance. The
unit may be shut down for up to 24 hours at a time not to exceed ten
times in one calendar year. The system will be monitored and recorded in
accordance with Attachments 1 and 3 to this permit.

(i)  Shut down of the plume suppression system for periods greater
than 24 hours or more often than ten times during the calendar
year while buming hazardous waste shall only be allowed upon
written authorization from the Ohio EPA.

Start-Up and Shut-Down

The Permittee shall .eomply with the requirements of OAC Rule 3745-57~
45(C). In addition, the incineration system will be inspected thoroughly
prior to each start-up. This inspection will ensure that the system is in
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proper workihg condition before the stert-up precedure_ is initiated.
Burners in the PCC front wall will be used to heat up the combustion zone
gradually. These burners will burn auxiliary fuel, as described in  Permit

~ Condition 1.(A).2.(g), during the start-up and shutdown procedures. Once

the combustion zone reaches the proper temperatures, as listed in
Attachment 3 to this permit, and the incineration system is fully
operational, waste may be mtroduced into the PCC '

Shutdown can be initiated automatically by the distributed control system
(DCS) or manually by the operator. The shutdown procedure will begin
with the termination of waste feed to the system. Except in the case of an
emergency shutdown, the system will remain operational in order to
complete the combustion of all waste in the incineration system. The

- burners in the front wall will be used to maintain temperatures in the

combustion zone until lncmerat[on of the remaining waste is complete

Cessatlon of Ogeratlo

The Permittee shall comply with the requ:rements of OAC Rule 3745 57-
45(F).

Requests for changes to the incineration system, associated heat
recovery or flue gas cleaning equipment, or operation procedures as
detailed in this permit or the approved Part B permit application, which
would affect the achievement of the performance standards contained in
Permit Condition 1.(A).3, OAC Rule 3745-57-43 or any other permit
conditions, shall be submitted for evaluation to the Ohio EPA. No such
changes sha[l be made at the facility unless the Permittee has received

- approval in accordance with the Ohio Hazardous Waste Rules.
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(z)  For purposes of permit enforcement, compliance with the operating
- requirements specified in this permit and in OAC Rule 3745-57-45 will be
" regarded as compliance with the required performance standards in this -

permit and OAC Rule 3745-57-43. However, evidence that compliance
with these operating conditions is insufficient to ensure compliance with : P —
the performance standards, may justify modification, revocation, or
reissuance of the permit pursuant to OAC Rule 3745-50-51, in
accordance with OAC Rule 3745-57-43(D).

I(A)4. Inspection Requirements
OAC Rule 3745-57-47

The Permittee shall conduct regular and timely inspections of the facility
and its operations in accordance with the Inspection Schedule, found in
Section F of the approved Part B permit application, applicable permit

conditions, and OAC Rule 3745-57-47, and shall complete the following
as part of these inspections. All inspection data shall be recorded and
the records must be placed in the operating log in accordance with OAC :

Rule 3745-57-47(D). _ : -

(a) The Permittee shall thoroughly, wsually inspect the incinerator and
associated equipment (including pumps, valves, conveyors, pipes,
etc.) for leaks, spills, corrosion and deterioration, fugitive
emissions, and signs of tampering in accordance with Section F of
the approved Part B permit application and OAC Rule 3745-57-
4r@. . | e

During start up procedures at the facility, the Permittee shall
comply with the requirements of OAC Rule 3745- 57-45(0) The

~ incineration system will be inspected thoroughly prior to each start-
up. This inspection will ensure that the system is in _proper worklng
condition before the start—up procedure is lnltlated

(b) The Permittee shall thoroughly, visually inspect the mtegnty of the
- secondary containment, roadways, the containment sumps in the
~storm water collection “B” and “C” areas (as described in Section B
of the approved Part B permit application), and the facility’s security
fence at a frequency outlined in Section F of the approved permit
application. : . :

- {¢) The Permittee shall continuou.isly monitor the distributed control
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HA).5.

(e)

0

system (DCS) including the analyzers, monitors, temperature
probes, pH meters, scales, micro-motion meters, alarms, etc. for -

~ proper operation and recording of data.

(@)

The Permittee shall test the emergency waste feed cut-off system

and associated alarms weekly and as specified in Permit Condition
1(A).5(a) in order to verify operability in accordance with OAC Rule
3745-57-47(C). The monitoring systems will be tested by

- simulating an upset condition of each monitoring parameter wh:ch

will engage the waste feed cutoff system.

The Permittee shall test the emergency response equipment and
communications in accordance with Section F of the approved
permit application.

. The inspection records shall be placed in the operating log in
" accordance with OAC Rule 3745- 57—47(D)

Monltorlng Regun‘ement
OAC Rule 3745-57- 47

(a)

(b)

The Permittee shall maintain, calibrate, and operate momtonng

equipment at all times while incinerating hazardous waste as
specified in the approved permit application, the terms and
conditions of this permit, and Attachment 3 to this permit.

The Permittee shall record the monitoring equipment data while

incinerating hazardous waste for all materials fed to the incineration
system. The data shall be placed in the operating log in
accordance with OAC Rule 3745-57-47(D). This will mclude

(i') pumpable materials, including by-pass or auxmary fuels,
~ monitored and recorded on a continuous basis;

(if) nonpumpable materials, monitored continuously and logged
on a regular basis not to exceed once per charging cycle or -
once every fifteen minutes, which ever is greater; :

(i)  total chlorine content of all material fed to the incineration
system, monitored and recorded on a continuous basis
(three hour average); and
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(iv) . metal feed rates for twelve metals Ilsted in Attachment 2 {o
this permit.

{cy Upon requ_est of the Ohio EPA, the Permittee shall perform - ' S

~ sampling and analysis of the waste and exhaust emissions to verify - S -

that the operating requirements established in this permit achieve ' i

the performance standards in accordance with OAC Rule 3745-57- '
4T(AX3).

(d)  Periodic Incineration System Testing: o L | 1

The Permittee shall test the incineration system on an annual basis, or - -
more frequently as directed by the Ohio EPA, to verify that the operating i
requirements established in this permit result in compliance with the
performance standards located in OAC Rule 3745-57-43, Attachment 2 to
this permit, and all applicable sections of this permit and the approved
Part B permit application. Testing may also be conducted to determine
whether amendment of the performance standards contained in this
permit, or additions thereto, is indicated as necessary. o i

(¢)  Electronic Bulletin Board System (BBS)

The Permittee shall maintain a separate computer interface with Ohio
-EPA-DHWM in order to provide timely information regarding the operating
status of the incineration system using data from the DCS. The electronic
bulletin board system (BBS) shall enable DHWM to evaluate compliance - 1
with operating limits including, but not limited to: (1) temperatures at o
specific locations within the incineration system; (2) concentrations {(ppm)
of carbon monoxide, one minute and hourly averages; (3) concentration
of poliutants such as hydrogen chloride, nitrogen oxides, and total
hydrocarbons at the stack; (4) oxygen concentrations as measured at the
outlet of the ESP; (5) pH in the 3" stage of the scrubber; (6) negative
pressure in the SCC; and (7} AWFCOs, the time of occurrence, the

cause, and time at which waste feed was permitted and resumed.

I.(A).6. Waste Feed Cut-Off Requirements S I
'OAC Rule 3745-57-45 - S .. |

~{a}  The Permittee shall construct and maintain the systems specified in

Section D of the approved Part B permit application and Permit
Condition I{A).3. The Permittee shall not feed hazardous wastes
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to the incinerator unless all monitoting systems listed in Permit | i
Condition I{A).3 and Attachments 1 and 3 to this permit are on-line,
properly operating, and monitoring according to conditions - o
specified in Attachment 3 fo this permit. o ’

(b)  The incineration system shall be operated and maintained to . B
automatically cut off the hazardous waste feed to the incinerator at -
the levels specified in Attachment 1 fo this permit. Hazardous
wastes shall be fed to the incinerator only when all instruments
required by this condition are on line, operating properly and
monitoring the specified parameters according to Attachment 1 and
3 to this permit. :

()  Incase of a malfunction of the automatic waste feed cut-off

systems, the Permittee shall perform manual shut downs in

. accordance with the procedures in the approved Part B permit

- application and the terms and conditions of this permit, such as
I(A).3(x). The Permittee shall not restart the incinerator until the
problem causing the malfunction has been located and corrected.
At that time, the Permittee shall conduct an inspection of all
systems in accordance with Permit Condition I(A).4(a)

I(A).7. . Closure
OAC Rule 3745-57-51

The Permittee shall follow the procedures in the Closure Plan in Section |
of the approved Part B permlt appllcatlon and the terms and condttlons of
this permit.

1(A).8. Record keeping

(a) The Permittee shall record and maintain, in the operating record for
the facility, all monitoring and inspection data compiled under the
requirements of this permit and in accordance with OAC Rule
3745-57-47(D) and all applicable sections of the approved Part B
permit application.

(b) The Permittee shall record in the Operating record for thé facility,
the date and time of all automatic waste feed cut-offs, including the

triggering parameters, reason(s) for the cut-off, and corrective
actions taken. The Permittee shall also record all failures of the
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automatic waste feed cut—off system to function properly and
“corrective actions taken.

1(A).9. Re-generable Activated Carbon Adsorption Cleaning System

The Permittee shall maintain the re—generab'ie activated carbon adsorption

- cleaning system to ensure a removal of, at a minimum, 95% of the total -

organic vapors from the exhaust gas prior to being discharged {from the
system to the atmosphere and in accordance with the terms and

conditions of this permlt and Section D of the approved Part B permit

- application.

I(A).10

(a') - Based on céldulations perforrhed by the manufacturer bf the

- activated carbon elements or boxes, the boxes should meet the
designed absorption removal efficiency for a minimum of sixty
co_ntinuous days based on the operating conditions at the facility

(b)  The results of the analysis performed on the carbon boxes and the
-replacement of the carbon boxes shall be recorded in the facility’s
- operating record.

Treatment Residual

Unless the Permittee can show otherwise, per OAC Rule 3745451-03(D),
residue from the incinerator is hazardous waste and the Permittee is
considered the generator. ' :

(@)  The Permittee shall sample and analyze the treatment residue
generated from the incineration system and all ancillary systems in
accordance with the procedures outlined in Section C of the
approved Part B permit application.

(b)  The Permittee shall manage the treatment residue generated from
the incineration system in accordance with procedures outlined in
Section D of the approved Part B permit application and all

‘applicable Ohio hazardous waste regulations.

End of Permit Conditions
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_ ATTACH MENT 1 - WASTE FEED CUT-OFFS '
_ AUTOMATIC WASTE FEED. CUT-OFFS -
_ PARAMETER * | | OPERATING LIMIT - TESTED WEEKLY
PCC TEMPERATURE <2174 F AND > 1830 F ' _
_ _ (FOUR HOUR ROLLING AVERAGE)
PCC TEMPERATURE > 1800 F AND < 2200 F
INSTANTANEOUS
SCC TEMPERATURE MUST BE ABOVE 1600 F
SCC PRESSURE MUST BE BELOW 0 INWC
: (TWO SECOND DELAY)

SCC STEAM PRESSURE "> OR = 100 PSIG
SCC COMBUSTION AIR FAN FAN MUST BE RUNNING
NATURAL GAS BURNER - | NATURAL GAS BURNER BLOWER SHALL OPERATE AT ALL TIMES
BLOWER - | WASTE IS BEING INCINERATED. FAN DAMPER OPEN AT THOSE

' TIMES > OR = 10%  SEE #(A).3(m)(iv)
DRY 02 AT ESP OUTLET | > 3% (60 SECOND DELAY)
SPRAY DRYER QUTLET MUST BE ABOVE 250 F AND BELOW 450 F

‘| TEMPERATURE o

pH AT SCRUBBER 3RD STAGE | pHMUSTBE > 7.0
*FLLOW INTO 2ND PACKED BED. MUST BE > 397 GPM

SCRUBBER {THIRD STAGE) (ROLLING HOURLY AVERAGE)
THC AT STACK <100 PPM (ONE MINUTE AVERAGE)
FROCESS FLOW . < 65,000 SCFM
CO AT ESP OUTLET ' < 100 PPM (ONE HCOUR AVERAGE)
.| ESP FIELDS ALL THREE POWER CONSOLES ON AND OPERATING ACCORDING

TO MANUFACTURER'S RECOMMENDATIONS AND PERMIT
CONDITION I{A).3.(0)(ii}

INCINERATION PROCESS HEAT MUST BE BELOW 97.8 MMBTU/HR (THREE HOUR ROLLING
RELEASE (SYSTEM LOAD) AVERAGE)

*HCI AT STACK : MUST BE < FOUR LBS/HR (THREE HOUR AVERAGE)
RING JET PRESSURE DROP MUST BE > 13.4 INWC (ONE MINUTE AVERAGE)

ID FAN SINGLE SPEED MOTOR MUST BE ON AS INDICATED BY THE DCS AND MAINTAIN A
- . | NEGATIVE DRAFT IN THE INCINERATION TRAIN

FRONT WALL LANCES ATOMIZATION PRESSURE AT LANCES MUST BE > 45 PSIG

* FLOW TO SCRUBBER 2ND PACKED BED BECOMES A PERMIT LiMIT DURING TIMES WHEN THE HCI
ANALYZER IS BE!NG CALIBRATED OR IS MALFUNCTIONING.
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ECIS

ACTIATED CARBON FEED RATE AND LOCATION
ACCORDING TO PERMIT

FAN

PLUME SUPPRESSION REHEAT.

MUST BE OPERATING ACCORDING TO PERMIT
APPLICATION

FEED RESTRICTION MAXIMUM
TOTAL WASTE

29,651 LBS/HR AT ANY TIME; CR 28,565 LBS/HR (FOUR
HOUR ROLLING AVERAGE)

- FEED RESTRICTION: MAXIMUM
SOLIDS FEED RATE,

16,576 LBS/HR AT ANY TIME; OR 15,265 LBS.’HR (FOCUR
HOUR ROLLING AVERAGE)

CONTAINERS AND BULK _

FEED RESTRICTION: MAXIMUM | 20,099 LBS/HR AT ANY TIME; OR 19,602 LBS/HR (FOUR
COMBINED SLUDGE AND HOUR ROLLING AVERAGE).

SLURRY LANCE FEED RATES T

FEED RESTRICTION: < 2700 LBS/HR (THREE HOUR AVERAGE)

CHLORINE FEED

FEED RESTRICTIONS: METALS
FEEDS

HOURLY AND ANNUAL FEED RATES FOR TWELVE METALS,
SEE ATTACHMENT 2 TO THIS PERMIT

OPACITY AT STACK <20% (SIX MINUTE AVERAGE)

MONITORING EQUIPMENT FOR | SELECT MONITORING EQUIPMENT LISTED IN PERMIT
SELECT OPERATING CONDITION I(A).6 OPERATING PROPERLY

PARAMETERS ' '

FACILITY POWER GENERAL POWER FAILURE

AUXILIARY FUEL MUST BE AVAILABLE AT ALL TIMES WASTE IS BEING FED

TO THE INCINERATOR

OHIC EPA DHWM
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" ATTACHMENT 2 - PERMIT CONDITIONS REGARDING THE EMISSIONS OF
METALS, INCINERATOR FEED RATE OF METALS, AND THE CONTINUOUS
| MONITORING OF METALS IN THE FLUE GAS:

A} Metals Emissions and Feed Rates

1) The Permittee shall comply with the hourly and annual metals emission
rate limitations listed below in Condition A.5. of this Attachment. Until
such time as an appropriate method is approved by the Ohio EPA for the
continuous or semi-continuous monitoring of metals emissions in the
incinerator flue gas, the Permittee shall establish compliance with these
limits by tracking the amount of metals contained in the wastes fed into
the incinerator. The appropriate metals feed rates are given in Condition
A.5. of this Attachment. Compliance shall be tracked and demonstrated

- on the basis of 60-minute rolling averages, defined as the arithmetic mean
of the 60 most recent 1-minute average values, unless an equivalent:
method is approved by the Director. For the purposes of this Condition,
the “amount of metals contained in the waste” includes measured,

. estimated, and/or default maximum values in accordance with the
Permittee’s existing waste characterization program.

2) If and when the Ohio EPA approves the use of continuous or semi-
continuous flue gas metals emission monitoring for demonstrating
compliance with the metals emission limits in Condition A.5. of this -
Attachment, the Permittee shall track and demonstrate compliance with
the hourly and annual emission limits shown in Condition A.5. of this
Attachment. At such times as the Permittee is demonstrating compliance

-with the emission limits in this manner, the metals feed limits will not
apply. - During periods of malfunction of the continuous monitoring system,
the Permittee shall use the feed limits to demonstrate compliance, as
described in Conditions A.1. and A.4. of this Attachment.

3) - When demonstrating compliance via the muitiple metals continuous
emission monitor system, compliance shall be tracked and demonstrated
on the basis of hourly rolling averages, based on samples being taken
and analyzed once every 2 minutes or less, where each rolling average is
calculated as the arithmetic mean of all sample concentration values
recorded over the previous 60 minutes, unless otherwise directed by the
Director. After sufficient operating data is collected to demonstrate that
an alternate time-averaging technique is equivalent, the Permittee may
petition the Director to use an equivalent averaglng technique.

O 254 DHWM
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4)

During periods of malfunction of the continuous monitoring system (for the
purposes of this permit, “malfunction” includes any period of time when
valid emission data cannot be collected), the Permittee shall demonstrate

- compliance as follows:

a) For data interruptions of 12 minutes or less, metals emissions will
be considered to be equivalent to the value recorded immediately
prior o the interruption; - ' '

'b). For interruptions Ibnger than 12 minutes, compliance with the

metals emission limits will revert to feed tracking, as described in
Condition A.1. of this Attachment, with the first 60-minute rolling
average being generated at the 60th minute after the monitor
became inoperative '

hourly and annual emission limits, as described in Conditions A.1. through

5} The following metals feed or emission limits shall apply, as described in

- Conditions A.1. and A.2. of this Aftachment:

Metal Hourly Emission Hourly Feed Rate | Annual Emission | Annual Feed Rate
Rate Limit Limit Limit

Ba 1.13 Io/hr 265 Ib/hr 682 thsfyr 2.96 E+5 Ibsfyr
Hg 0.65 th/hr 0.85 Ib/hr 355 |bsiyr 355 Ibsfyr
Ag 26 Ib/hr 26 Ib/hr 954 Ibs/yr 2.27 E+5 Ibs/yr
T 0.53 Ib/hr 2.65 Ib/hr 6.6 Ibs/yr 2870 tbsiyr
Ni 156 ib/hr 156 Ib/hr 4170 Ibsiyr 1.36 E+6 Ibs/yr
Se 34.9 Ib/hr 34.9 Ib/hr 102 los/yr 3.4 E+4 Ibsiyr
Sb 2.6 Ib/hr 9.4 Ib/hr 11.1 Ibsiyr 82,300 Ibs/yr
As .005 tb/hr 3.8 Ib/hr 43.8 bsfyr 33 E+4 lbshyr -
Be 0091 Ib/hr 0.30 Ib/hr 2.50 lsiyr 2630 Ibs/yr
Cd 0122 Ib/hr 11.7 Ib/hr 107 Ibsiyr 1.0 E+5 lbsiyr
Cr 0018 Ib/hr 178 Ib/hr 15.8 thsiyr 1.56 E+6 [bslyr
Pb 0.029 Ib/hr 100 Ib/hr 254 Ibstyr 8.7 E+5 ibs/yr
- B) Compliance with either the hourly and annual metals feed limits or the
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B)

A.4. of this AttaChhient, wi!ll be regarded as compliance with the metals
requirements of Permit Condition I(A).3.(i) of this permit.

7)  if the Director determines that any of the 12 metals listed in Condition A.5.
of this Attachment are significantly less toxic or carcinogenic than was
assumed in the May 1997 U.S. EPA risk assessment for Von Rolt
America, Inc., also known as Waste Technologies Industries (WT!), the
Permittee may petition the Director to relax the relevant metals emission
and feed limits. .

Test Plan for Establishing the Acceptablllty of the Multlgle Metals Contmuou

: Emissmn Momtor

1) The Permittee shall submit to Ohio EPA for approval a detailed plan
describing a proposed sampling and analysis program, including quality
assurance elements, to be used to establish the acceptability of
perfdrmance of the proposed multiple metals continuous emissions
monitor. Performance should be related to the requirements of proposed
Performance Specification 10 (FR Vol 61, No.77, pp17499- 17502, April
19, 1996) or equivalent, as approved by the Dlrector The test plan
should include a detailed description of the proposed relative accuracy.
testing, including calculated target spiking rates, expected detection limits,
target incineration system operating conditions, planned daily sampling
schedule, and a detailed quality assurance plan. The plan will, at a
minimum, include the testing of each of the 12 regulated metals listed in
Condition A.5. of this Attachment at a concentration detectable by both
the reference method and the continuous emission monitor system, and
the testing of one metal (not necessarily one of the 12) at multiple
concentrations. The plan must also address calibration of the various
components of the continucus menitering system.

2) The Permittee shall submit to Ohio EPA detailed drawings of such details
- as the sampling probe, sample location, and sample interface. :

3)  The Permittee shall submit to Ohio EPA a copy of the operating'manual

for the multiple metals continuous emissions monitoring system. Such
manual must specifically address calibration of the system.

4) At such time as Ohio EPA finds the test plan and other submittals

required under Conditions B.2. and B.3. of this Attachment acceptable,
Ohio EPA will publish a public notice of intent to approve the test plan and
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a copy will be made available in the local Ilbrary This Condltton does not
require that a publlc comment period be held.

C) Acceotabllltv Testing of the Multiple Metals Continuous Emission Monitor.

1) Upon Ohio EPA approval of the Permittee’s Test Plan, the Permittee shall
schedule dates and times for testing, notify Ohio EPA and other interested:
agencies of the test schedule, and perform the tests. The Permittee may
elect to conduct more than one set of tests.

2) The Permittee shall submit copies of the results of the acceptability tests .
- to Ohio EPA and other interested agencies, and to the local library. The 3 -
Permittee shall certify the results in accordance with Ohio Administrative ' ¥
Code Rule 3745-50-42. The Permittee shall notify the public of the
avallablilty of the test report at the I:brary _

3) OhIO EPA will analyze the results of the acceptability tests and, within 30-
60 days, either approve or disapprove the initial use of the multiple metals :
continuous emissions monitor for establishing compliance with the -
applicable metals emission fimits. .

4) If, based on the results of the tests and/or other relevant information, Chio-
EPA disapproves the use of the continuous emission monitor for
- establishing compliance, Chic EPA will provide the Permittee with the
reasons for disapproval and a list of all issues which must be resolved :
before Ohio EPA will again consider approving the monltor for _ L
establlshlng compliance.

D) Initial Use of Multiple Metals Contlnuous Ermss;ons Monltor for Establlshlng
Compliance: .

1} . If Ohio EPA approves the use of the multiple metals contintious emissions
monitor for establishing compliance with the metals emission limits, as i
described in Condition C.3., above, the Permittee may begin using the

- monitor for this purpose at any time after such approval. Such approval
will not be regarded as a requirement to use the monitor for compllance
purposes.

2) During this period, the monitor shall be re~c'allibrated at least once every
24 hours, and zero drift and calibration drift tests shall be conducted at
least every 24 hours.

OHIO EPA DHWM
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3) Within a reasonable period of time, the Permittee shall make metals
compliance data from the monitoring system available on the facility's
electronic bulletin board system. Such data shall include values
calculated in units of mass per time similar to the emission limits listed
above in Condition A 5. of this Attachment.

4) = During this period of time, whenever the continuous emission monitor
becomes inoperable, is suspected by the Permittee of producing
erroneous data, or is taken out of operation for any other reason, metals
compliance determinations shall revert to feed monitoring, as descnbed in
Condition A.4. of this Attachment

5) During this period of time, the Permittee will also coliect data regarding
monitor downtime, calibration error, zero drift, calibration drift, and other .
information useful in evaluatlng the long-term viability of the continuous
emlssmn monitor system.

6)  During this period of time, the Permittee shall also conduct at least one -
additional acceptability test, according to the plan approved under
Condition C.3 of this Attachment, and submit the results to Ohio EPA. If
the Permittee wishes to continue to use the continuous emission monitor -
for establishing compliance with the metals limits, relative accuracy tests
shall be performed at least once per calendar year unless othenmse

- directed by the Director.

7) During this period of time, if information becomes available which, in the
' judgement of the Director, indicates that tracking metals compliance via
the continuous emission monitor system is not as protective as tracking
metals compliance via the feed tracking method of Condition A.1 of this S
. Attachment, the Director reserves the right to withdraw the approval :
described in Condition D.1 of this Attachment.

.E) Flnal Approval to Use Continuous Emissions Monitor for Establishing
Compliance:

1) After a minimum of six months of operation of the continuous emission
~ monitor system, and after 2 minimum of three months following the
approval described in Condition D.1 of this Attachment, the Permittee may
petition the Director for final approval fo permanently use the device to
establish compliance with the applicable metals emission limits.
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_2)

3)

As part of the petition, the Permittee may also request consideration of

the use of a minimum data availability requirement in lieu of the specific
monitor downtime requirements of Condition A.4. of this Attachment. In
evaluating such request, the Director may consider information gathered
during the operation of the monitor system, including recorded monitor
downtime and other operational records of the monitor system, results of
acceptability tests, and data comparing actual recorded metals emission
rates to the relevant metals emission limits.

The Director will either approve or disapprove such pétit_ion._' if the Director
approves such petition, the Ohio EPA will specify any additional permit

conditions for the continuocus emission monitor system shown fo be
necessary over the trial period. :
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ATTACHMENT 3 - INCINERATION SYSTEM OPERATION PARAMETERS |

Front Wall FI-3110, 3120, 3130, - Atomizing steam, air or annually or as WFCO
Lances 3140, 3150, 3160 oxygen pressure > 45 psi needed :
Pressure switches Monitored continuously
Primary Air F1-3410A Must be operating NA WFCO
Fan . Flow meter Monitored continuously
PCC Ti - 4300, Mustbe <2174 F and > every 5 weeks WFCO
Temperature Redundant 1830 F (four hour rolling '
thermocouples average), and > 1800 F
and < 2200 F instantaneous
. Recorded continuously
8CC TI - 4310, Must be above 1600.F every 5 weeks WFCO
Temperature Redundant Recorded continuously : :
. thermocouples
SCC Pressure | Pl - 4300, Must be below 0 inwe every 5 weeks WFCO
Pressure transmitter (2 second detay) :
' Recorded continuously -
SCC Steam Pl - 4500a > or = to 100 psi annually or as WFCO
Pressure Pl - 4500b, Recorded continuously needed
Pressure transmitter
scc HS - 4001, Natural Gas Burner Blower | NA - WFCO
Combustion DCS Switch Fan on and damper open :
Air Fan > or = to 10%
(Natural Gas Monitored continuously
Burner :
Blower)
Slag Quench LI-4610, water level in tank annually or as none
Tank Level indicator monitored continuously needed
Boiler LI-5G10, Level indicator Drum level annually or as - Level switch
FI-5¢10B Feed water flow needed - for drum
Fi-5010A, Flow indicators | Steam flow
-t Monitored continuously
ESP Fields El - 6700, 6710, 6720, See Permit Condition NA WFCO
ESP Optipulse Controller | 1(A).3.(0)
' Monitored continuously
CO at ESP Al - 66528, One hour average <100 daily WFCO
Outlet CO analyzer ppm annual RATA
. i Recorded continuously :
Dry 02 at ESP | A1-6651-56, > 3 % (60 second delay) daily WFCO
Qutiet 02 analyzer Recorded continuously annual RATA
L‘u [ .hf':;}s :!HWM
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Spray Dryer Ti - 8002, Must be above 250 F; and every 5 weeks WFCO
Outlet Redurndant Must be below 450 F
Temperature/ | thermocouples Recorded continuously
ESP Inlet
Temperature -
Scrubber | FI-7001 1% stage, quench flow annually or as Pump
Liquid Flows Fl-7204 2 stage, 1% packed bed needed pressure
' FI-7304 flow transmitter -
Fi-7404, 3" stage, 2™ packed bed and WFCO
Flow meter flow* _ (see
: 4% stage, ring jet flow - Attachment
Monitored continuously 1, flow to 3¢
stage)
pH of Al - 7307, >7pH _ as needed WFCO
Scrubber at 37 | pH probe Monitored continuously '
Stage . o
Ring Jet PDI-7405, Must be > 13.4 inwc monthly WFCO
Pressure Pressure transmitter Recorded continugusly
Drop, 4" : .
Stage
Scrubber
THC at Stack | AF- 7850, < 100 ppm daily WFCO
THC analyzer {one minute average) annual RATA '
Recorded continuously
HCI at Stack Al - 7820, Must be < 4 bbs/hr daily *Flow rate to
HCl analyzer Recorded continuously annual RATA the 3" stage
' : of the
scrubber
Opacity at Al-7815, <20% {six minute average) daily None
Stack Opacity analyzer Recorded continuously annual RATA
Process Flow | FI-7805, < 65,000 scfm daily WFCO
Flow meter Recorded continuously :
incineration HI-7610 AVG2, Muét be below 97.8 yearly WFCO
Process Heat | Distributed control system | MMBTU/HR on a 3 hour :
Release {DCS) " 10lling average;
| (system load) : Recorded continuously
ID Fan HS - 7610, Distributed Must be operating NA WFCO
control system {DCS) Menitored cantinuously
ECIS HS-5740 Activated carbon feed rate monthly WFCO
: HS-7140 Recorded regularly - -
Manual check :
- OHIOEPADHMM
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Feed Micro-motion meters, Total feed rate, 29,651 Monthly and/or WFCO
Restriction positive displacement lbsthr ~ : according to '
pumps, and scaies - | (one hour average) or manufacturer's

' 28,565 lbs/hr recommendation
{four hour average)
Monitored and recorded
continuously

Feed Scales Solid waste feed rate, According to- WFCO
Restriction _ 16,576 Ibs/hr manufacturer’s '
' (one hour average}or recommendation _ :
15,265 ' : : :
thathr _ —
(four hour average}) i
Monitored and recorded
continuously

Feed Real Time Monitor Chiorine feed rate NA - WFCO
Restriction ; 2700 |bsthr (three hour
average)

Monitored and recorded
continuously -

Feed Real Time Monitor Metal feed rates as fistedin | NA WFCO

Restriction Attachment 2 '
: Monitored and recorded

continuously

Plume HS - 7710, Plume suppression mustbe | NA Manual
Suppression BCs . . operated continuously : ' reset
{Reheat Fan) : except during maintenance '

By-Pass or Front wall gas burners, Must be available at afl According to WFCO —
Auxiliary Fuel HS-3520; auxiliary fuel, times waste is being fed to manufacturer's .
: HS-3120 : the incinerator : recommendation

* FLOW TO SCRUBBER 2ND PACKED BED BECOMES A PERMIT LIMIT DURING T#ES WHEN THE HCI
ANALYZER IS BEING CALIBRATED OR IS MALFUNCTIONING. '
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ATTACHMENT 4 -_.WASTE MANAGEMENT UNITS

A} WMU 1: Incinerator System - The incinerator system treats organic hazardous
waste by thermal oxidation. This unit consists of the foliowing elements: (1}
rotary kiln incinerator, (2) secondary combustion chamber, {3) heat recovery
boiler, (4) spray dryer, (5) electrostatic precipitator, (6) four stage wet scrubber,
(7) induced-draft fan, (8) reheat system, and (9) stack. The incineration system
thermally oxidizes bulk liquid, bulk solid, and containerized wastes received from
off site generators and waste generated on-site through processing activities.
Wastes generated on site include used brick from annual relining of the
incineration system, contaminated debris and PPE, laboratory wastes, and
wastewater. Incinerator slag and ash, which constitutes treatment residual, is

- collected at generation points within the incinerator system for disposition off site.
Slag from the incineration system is conveyed to roll off or end dump trailers and
incinerator ash from the boiler, electrostatic precipitator, and spray dryer is
conveyed to pneumatic tank truck. Generated waste is either treated through the
incineration system or sent off site for disposition at permitted facilities. Wastes
to be sent off-site are covered, labeled and stored in < 90 storage areas on-site.

The incinerator system is located on concrete within the facility's “C” water
containment system as described in Sections B and C of the approved Part B
permit application. Curbs, contoured surfaces, and containment sumps for this
area are designed to contain up fo 176,000 gallons. Air emissions from the
system are continuously monitored according to permit requirements. The
induced-draft fan maintains a negative pressure within the incineration system;
therefore, if leakage occurs at any seals or openings, air leaks into the
incinerator rather than the combustion products leaking to the atmosphere. The
facility also has installed a shroud at both ends of the primary combustion
chamber to further reduce the potential for fugitive emissions. The potential for
release to ground water, surface water, on-site soils, and air is low. L

- B)  WMU2: Organic Waste Tank Farm - The Organic Tank Farm manages

. pumpable organic wastes unloaded from tank trucks and/ or portable tanks prior
to thermal treatment at WMU 1. The tanks in this unit are within a 52 foot by 162
foot building with a concrete floor and containment dikes and sumps. The '
following 18 closed-top vertical, waste management tanks are located in this
WMU: six 20,000 gallon carbon steel organic liquid storage tanks: one 7,000
gallon carbon steel organic liquid storage tank, two 20,000 gallon carbon steel
siudge tanks; one 7,000 gallon carbon steel sludge storage tank, two 20,000
galion epoxy-phenolic lined carbon steel aqueous liquid storage tanks, two
20,000 gallon epoxy-phenolic lined carbon steel blending tanks, one 10,000

OHIO EPA DHWA
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~gallon epoxy-phenelic lined carbon steel biending tank, two 2,000 gallon carbon -
~ steel overflow tanks, and one 20,000 gallon carbon steel fuel oil storage tank.

The unit is divided into two containment areas by a raised concrete aisle running
east to west lengthwise down the center of the building, separating the unit into
two tank groups, nine in each group. - _ -

The floor of this unit is constructed of reinforced concrete thet has been treated
to resist chemicals that are managed in this unit. The entire combined x
containment area is surround by an exterior concrete dike wall. Each separate

~containment area, including sumps, has a containment capacity of about 21,500

gallons. Organic vapors from this unit are vented fo a vapor recovery system
which is described in Section D of the approved Part B permit application. This
unit manages bulk liquid wastes generated off-site and liquid wastes generated

- on-site before transfer to the incinerator system for treatment. There has been

one release from this unit on December 29, 1999. The Contingency Plan was
activated and the area was remediated. Approximately 50 gallons of a mixture of
waste solvent and water was released to the gravel/soil area adjacent to, and on
the west side of, the Organic Waste Tank Farm. A total of 87,061 pounds of
gravel and clay were excavated and removed. The potential for release io

- ground water, surface water, on-site soils, and air is low.

WMU 3: Organic Tanker Unload Station - This unit is a 60 foot by 75 foot,
building used to unioad bulk liquid waste from tank frucks after the waste
shipment has been approved. It is adjacent to, and north of, the Organic Waste
Tank Farm (WMU 2). The unit is divided into three stations separated by fire -
walls. The east station is used to direct feed aqueous waste to the incineration
system. The floor of this unit is constructed of reinforced concrete that has been
treated to resist chemicals. A combination of 7.5 inch speed bumps, and 8 inch
curbs surrounds each unloading station. The paved surface in each station is
sloped toward a reinforced concrete sump. Each separate containment area,
including sumps, curbs contoured surfaces, speed bumps has a containment
capacity of about 10,000 gallons. Each station is facilitized to collect vapors that
may be emitted during off loading procedures. These fugitive emissions are
transferred to the facility’s vapor recovery system. This unit manages tank trucks
containing bulk liquid wastes generated off-site. Wastes are unloaded from tank
trucks at this WMU into the Organic Waste Tank Farm (WMU 2). There have
been no documented releases from this unit. The potential for release to ground
water, surface water, on-site soils, and air is low.

WMU 4: Truck Sample and Hold Area- This unit is a 60 foot by 96 foot open-
sided, roofed area used to hold and sample incoming trucks containing bulk

OHIO EF4
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liquid or solid waste. Trucks are held at this unit until sample analyses are
. completed and the shipment has been approved or rejected. The unit is divided : i

into six stations. The fioor of this unit is constructed of reinforced concrete that

has been treated to resist chemicals that are managed in this unit. A combination

of & inch speed bumps and 6 inch curbs surround the unit. The paved surface of —

the unit is sloped toward a reinforced concrete sump. This unit has a :

containment capacity of approximately 31,000 gallons. There have been no

documented releases from this unit. The potentlal for re!ease to ground water,

surface water, on-site soils, and air is low.

E)  WMU 5: Building B (External Truck Wash)- This unit is a 25 foot by 70 foot
building that is used for storage and processing of wastes. This enclosed unit ' -
has a reinforced concrete floor that has been treated to resist chemicals that are :
managed and stored in this unit. Four inch speed bumps are located at the
entrance and exit of the building. The paved surface inside the unit is sloped

- toward a reinforced concrete sump and trench, The contoured floor surface,
sump, and trench have a containment capacity of about 7,000 gallons. The
building is facilitized to collect vapors that may be released during processing _
activities. These fugitive emissions are transferred to the facility’s vapor 1=
recovery system. There have been no documented releases from this unit. The %
potential for release to ground water, surface water, on-site soils, and air is low.

F)y  WMU 6- Wastewater Treatment- This unit, which consists of a sand and carbon

filter and a back wash seittling tank, is used to treat liquids from clean-up

- activities and/or spills, or storm water collected from “C” and rejected “B” _ . 3
containment systems. The storm water collection systems, “A”, “B” and “C"are - -
described in Section B of the approved Part B permit application. Liquids from 1
the “C” containment areas at the facility are transferred to Tank W-5 in the Storm
Water Storage Tank Farm (WMU 7). From Tank W-5, the water is transferred to
Tank W-4 where it may be incinerated at WMU 1 or used as make-up water for,
but not limited to, the scrubber or in the DeNox System. If analytical of this water
indicates it is in need of treatment prior to reuse, it is piped through the sand filter i
followed by the carbon filier. The filter system is occasionally back washed fo a i
tank within the Process Water Tanks (WMU 8). The Wastewater Treatment

- System is located in an indoor 25 foot by 60.33 foot concrete containment area
with a 3.66 foot high berm, a concrete sump and a reinforced concrete floor that
has been treated to resist chemicals that are managed in this unit. There have
been no documented releases from this unit. The potential for release to ground
water, surface water on-site soils, and air is low.

. G) =~ WMU 7- Storm Water Storage Tank Farm— This unit is a 46.5 foot by 202 foot
| | | OHIO EPA DHWM
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concrete tank farm used to store storm water from “C” and “B” containment
areas. The storm water collection systems, “A”, “B” and “C” are described in |

- Section B of the approved Part B permit application. This water, with the
exception of “A” areas, has the potential for contamination as it is collected from
active storage and process areas and roadways where waste is transported.
The water is stored in five open top vertical tanks: three 200,000 gallon carbon
steel tanks storing “B” water, one 250,000 galion carbon steel tank storing “C”
water, Tank W-5; and one 250,000 gallon carbon steel tank for storing the S
treated “C” water, Tank W-4, The area under the tanks is paved with reinforced

- concrete treated to resist chemicals that are managed in this unit, and it is
surrounded by a 6.67 foot high reinforced concrete dike. An intermediate

- reinforced concrete wall 3 inches lower than the surrounding dike separates the
"B" and “C’ collection water tanks. There have been no documented releases
from this unit. The potential for re[ease to ground water, surface water, on-site
soils, and air is low. :

H)  WMU 8- Process Water Tanks- This unit is an approximately 50 foot by 25 foot
concrete tank farm used to store scrubber water and filter system backwash
water from the Wastewater Treatment System (WMU 6). The tank farm contains
two 30,000 gallon fiberglass-reinforced plastic tanks (W-6 and W-7) for storing

- scrubber water and one approximately 6,000 gailon carbon-steel tank (W-8) for
backwash water from WMU 6. The area under the tanks is paved with .
reinforced concrete treated o resist chemicals that are managed at this unit, and
it is surrounded by a 3.87 foot high reinforced concrete dike with a containment
capacity of 38,000 gallons. There have been no documented releases from this
unit. The potential for release to ground water, surface water, on-site soils, and
airi is Iow

) = WMU 9- Laboratory Waste Storage Tank- This unit is a 1,000 gallon fiberglass-
reinforced horizontal plastic tank located in a covered concrete containment
vault. The vault has been treated to resist chemicals that are managed in this
unit and is covered with a steel top. The facility’s laboratory wastes are piped
directly from the laboratory to this tank before being transferred to the Organic
Waste Tank Farm (WMU 2) via vacuum truck and ultimately incinerated at SMU
1. There have been no documented releases from this unit. The potential for
release to ground water, surface water, on-site soils, and air is low.

| J) WMU 10-Container Proﬁ:essing Building- This unit is a 100 foot by 237 foot area -
in a building located between the Organic Waste Tank Farm (WMU 2) and the

incineration system (WMU 1). WMU 10 is designed to receive containerized
waste from off site and prepare it for incineration at WMU 1. The unit is located .
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on the south side of an enclosed building with operations on three levels. Level .
one is the ground floor of the unit and slopes to area sumps. Level two is the
intermediate conveyor floor and slopes to area floor drains that discharge fo
sumps on level one. Level three is the conveyor gallery with a curbed floor to
contain spill. The floors are constructed of reinforced concrete treated fo resist
chemicals that are managed in this unit. This unit is surrounded by a six inch
high reinforced concrete curb with 1.5 inch speed bumps located at interior

~ doors and at the unloading platform. The floor area is sloped towards three

reinforced concrete sumps. The contained areas and sumps for this unif have a
capacity of about 50,000 gallons. Organic vapors from specific process areas in
this unit are vented to a vapor recovery system.

- Activities within WMU 10 include off-loading, weighing, sampling, labeling, and

palletizing containers; container pump-out stations, a station for splitting of
materials into smaller charges, consolidation of wastes into superpacks, filling

‘bucket hoist hoppers and heating of waste in drums. Containers may be
- transferred from this unit to: (1) the incineration system; (2) any of the four

container storage areas; (3) direct drum feed unit in the Incinerator Feed
Building; (4) Building B (External Truck Wash) for processing; {5) Building C (Lab
Pack Building) for processing; (6) the extruder; (7) directly to the bucket hoist
feed mechanism. Within WMU 10, containers of waste are moved by means of
a conveyor system or by fork lift. Containerized wastes generated on site such
as contaminated debris and PPE are also managed in this unit. There have
been no documented releases from WMU 10. The potential for release fo
ground water, surface water, on-site soils, and air IS low.

WMU 11- Building A Storage Area (Drum Warehouse of the Container
Processing Building) - This unit constitutes the north side of the Container
Processing Building (WMU 10). WMU10 and WMU 11 are separated by a

- concrete fire wall and doors. The dimensions are 100 footf by.210 foot.

Building A is designed to store containerized waste from on-site and off-site -
sources before incineration at WMU 1. Containers are placed on pallets and
stored on racks. The unit has the capacity to store approximately six thousand
55-gallon drums or the equivalent of any combination of different sized
containers. The permitted storage capacity is 510,000 gallons. The storage area
has been designed to have separate concrete containment curbs for each set of
racks and waste is segregated according to compatibilities. The entire combined
containment area is surrounded on three sides by exterior concrete walls. The
fourth side, consists of a fire wall with three doors that have 1.5 inch high speed
bumps. The floor is constructed of reinforced concrete treated to resist
chemicals that are managed in this unit. The floor in each area is sloped toward

OHIO EPA DHWM
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a reinforced concrete sump. The total containment capacity is 79,497 gallons
(see Section D of the approved Part B permit application, Attachment D.14 for

~ the calculation of the secondary containment).” Forced air ventilation prevents

the accumulation of vapors and fumes. Containers are inspected for integrity
prior to storage and on a daily basis during facility inspections. There have been

‘no documented releases from this unit. The potential for release to ground

water, surface water, on-site soils, and air is Tow.

WMU 12- PT Tank Farm- This unit is an approximately 16 foot by 55 foot
building which houses a tank farm used to store liquid wastes pumped from
containers in the Container Processing Building (WMU 10) and from the
Extruder Unit (WMU 13). It is located adjacent to, and southwest of, the

- Container Processing Building. Waste from the Organic Waste Tank Farm

(WMU 2) can also be pumped to this unit. WMU 12 contains: three 2,500 gallon
carbon steel tanks for liquid waste, PT-1, PT-2, and PT-3; one 7,000 gallon -
carbon steel tank, PT-4 which can receive waste from PT 1 through PT-3, from
the Organic Waste Tank Farm, or from the pumpout tank (PT-6) associated with
the Extruder; and one 300 gallon carbon steel overflow tank, PT-5. The area
under the tanks is paved with reinforced concrete that has been treated to resist
chemicals that are managed in this unit. The area is also surrounded by a 1.5

foot high reinforced concrete dike and enclosed by walls and roof. The paved

area within the concrete dike is sloped toward a reinforced concrete sump. This
unit has a containment capacity of 11,200 gallons. There have been no
documented releases from this unit. The potential for release to. ground water, -
surface water, on-site soils, and air is low.

WMU 13- Extruder- This unit is located adjacent to, and southwest of, the
Container Processing Building (WMU 10). It is enclosed and houses the facility’s
drum extruder, which is used to remove and blend the contents of drums that
cannot be charged directly into the incineration system (WMU 1) or processed
through the PT tank stations. The unit also includes a pump out tank, one 500
galion above-ground carbon steel tank, PT-6, which blends the waste and then
transfers it to PT-4 in the PT Tank Farm (WMU 12) or directly to the incinerator
(WMU 1). The area is paved with reinforced concrete treated to resist chemicals
that are managed in the unit and is surrounded by a six inch high curb. The
paved area within the curb is sloped toward a concrete sump. The containment .
capacity of the curbed area and concrete sump is about 9,000 gallons. Organic
vapors are vented to a vapor recovery system. There have been no documented
releases from this unit. The potential for release to ground water, surface water,
on-site soils, and air is low.

 OHOEPADHWY
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N} =~ WMU 14- Container Receiving Area (unloading docks} - This unit consists of two
. covered truck unloading docks that abut the northeast side of the Container '

Processing Building (WMU 10). The unloading docks are paved with reinforced - o
concrete freated to resist chemicals that are managed in this unit. A reinforced o
concrete containment wall and speed bump border the north and east edges of -
the unit along the two sides not bordered by the Container Processing Building 3
(WMU 10). A reinforced concrete containment trench is located along the south
side of each unloading station. The paved surface of each dock is sloped toward
these trenches. This unit manages containerized wastes generated off-site.
The wastes are subsequently unloaded to the Container Processing Building
(WMU 10). There have been no documented releases from this unit. The. ' S
potential for release to ground water, surface water, on-site soils, and air is low. :

0) WMU 15- Container Holding Building (Slag Canopy)- This unit is a 50 foot by 50
foot structure used to store containers larger than 85 gallons of nonreactive, -
compatible waste. Examples include roll-off boxes, tanker trucks, cubic yard
boxes, and totes. Processing of some waste streams, e.g., consolidation of
consumer packaged waste into skip hoist hoppers, also may occur in this :
building. WMU 15 is located just north of the incineration system (WMU 1). The
unit has a roof and is enclosed on three sides to minimize the accumulation of
storm water. The floor of this unit is constructed of reinforced concrete treated to
resist chemicals that are managed at this unit, and is bordered by a six inch high
speed bump on two sides and a six inch high curb on the other two sides. The
paved surface within the speed bumps and curbs is sloped towards a concrete
sump. The curb and speed bumps of this covered unit have a containment IR
capacity of 10,520 gallons. There have been no documented releases from this

unit. The potential for release to ground water surface water, on-site soils, and
air is low. . _

P) WMU 16- Less than 90 Day Accumulation Areas - These units are currently sited

N at the following locations: (1) east of the Building B (External Truck Wash) (WMU
5), and (2) along the utility bridge north of the Organic Waste Unloading Area
(WMU 3). The areas store wastes generated on-site, typically containers holding
slag and flyash (the treatment residuals from the incineration process), slag
guench water, used refractory brick, and spent activated carbon. They are -
uncovered and located over reinforced concrete in containment areas. Curbing,
sumps, and sloped berms control run-on and are part of the containment system.
There have been no documented releases from this unit. The potential for
release to ground water, surface water, on-site soils, and air is low.
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Q)  WMU 17- Bulk Solid Waste Storage Tanks- This unit consists of two reinforced
' concrete tanks located inside the incinerator Feed Building. The units are open
" topped tanks separated by a center wall to prevent the co-mingling of waste.
The total capacity of the two existing tanks is approximately 1,200 cubic yards.
Bulk solid waste Is unloaded from trucks or roll-offs into the tanks through doors
located on the east side of the tanks. The waste is blended and transferred via
an overhead crane from the tanks to the incineration system (SWMU 1) for
treatment. Vapors released from the waste are collected by vapor recovery
vents in the tank area and conveyed to the vapor recovery system. There have
- been no documenited releases from this unit. The potential for release to ground
water surface water, on-site soils, and air is low. -

R)  WMU 18- Building C (Lab Pack Building)- Building C is located east of the
: Container Processing Building (WMU 10). The building is fully enclosed with
exterior containment curbing. The base of the interior of the building is sloped to
a sump located in the northwest corner. The containment capacity of this '
building is 11,200 gallons. Containers of waste stored in this building are placed
-on pallets (or equivalent) and /for in heavy duty storage racks to prevent contact
with the building floor. This area has two-level racks with the ability to store an
equivalent of 240 fifty five gallon drums or 13,200 gallons. The primary use for
this unit is for auditing lab packs but other processing activities and the storage
of lab packs are also permitted. The unit is connected to the vapor recovery
system and is used during auditing lab packs or other waste processing activities
when there is a potential for the release of vapors or fugitive emissions. There
have been no documented releases from this unit. The potential for release to
ground water, surface water, on-site soils, and air is low.

Area Of Concern (AOC) - Former Charté’r Qil Facility Release Area

The property where VRA is located was formerly occupied by Charter Oil. The Charter
- Oil facility included approximately 7.2 acres of property which consisted of a building,
‘the barge off-loading pier which extended into the Ohio River and a petrochemical
terminal. The petrochemical terminal, approximately two acres, consisted of ten large
capacity above ground storage tanks surrounded by an earthen dike, a metal fransfer
pipeline ten inches in diameter and a tanker truck terminal. The transfer pipeline
connected the storage tanks to a barge terminal in the Ohio River, and also to a truck
load-out area north of the storage tank area. The petrochemical terminal and tanks
have since been removed. = Additional information regarding Charter Oll can be found
in Section E of this permit, :

R
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A spill history at the Charter Oil facility included large releases of hazardous materials.
In the Spring of 1983, approximately 19,000 gallons of xylene released into the
environment when a crack developed in the side of a storage tank located within the
storage tank farm. In April of 1985, a site investigation report was prepared by Weston-
Sper, a consuitant for U.S. EPA. The report identified a suspected release into the
environment of 33,000 gallons mineral spirits from the Charter Oil facility in early 1984.
This release allegedly occurred through a storage tank leak. An alleged third release of
an unidentified material of approximately 200,000 gallons into the environment was

~ reported to have occurred at the Charter Oil facility in June of 1984, A federal

investigation was conducted in response to an alleged theft of solvents from Charter Qil

facility. Such investigations revealed that the pipelines leading from the storage tanks
to the truck loading area were severely corroded, thus indicating the possibility of
numerous releases. This alleged release was never confirmed. '

As a result of past documented releases at the facility, ground water and soil

contamination exists at the facility. According to March 1990 analytical data, the facility

has ground water contamination of benzene, toluene, ethylbenzene, xylene, acetone,
trimethylbenzenes, trichioroethene, and total petroleum hydrocarbons. Remedial
actions related to contamination at the Former Charter Oil Facility Release Area are

- ongoing pursuant to Interim Orders with Ohio EPA.

w
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NOTICE: The policies set out in this document are not final agency action, but are
intended solely as guidance. They ave not intended, nor can they be relied upon, to
create any rights enforceable by any party in litigation with the United States. EPA.
' officials may decide to follow the guidance provided in this document, or to act at
variance with the guidance, based on an analysis of specific site circumstances. The _
agency also reserves the vight to change this guidance at any time without public notice.
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Forcword

Th;s document was issued by Bruce M. Dmnond Dlrector, Office of Waste
Programs Enforcement, and Michael Shapiro, Director, Office of Solid Waste, in
May, 1994 as the RCRA Corrective Action Plan Guidance (Final), OSWER
Directive Number 9902.3-2A replacing the RCRA Corrective Action Plan Guidance o
(Interim Fipal), OSWER Directive 9902.3, dated June, 1988. The interim final o .
guidance was updated with the help of a workgroup made up of representatives
- from several States and EPA Headquarters and Regions. The updated guidance
 reflects the experience the Regions and States have gained and changes that have

occurred in the corrective action progra.m In addition, new technical mformanon |
has been added. .

Thq _purpose.of the RCRA Correcuvqucnon .Plan (CAP) 18,10 axd Regmns ' T
.and States in deterrmmng g.nd directing the specific work that a3 “3
~ Permittee/Responident fmust perform, as part of a complete corrective acuo
. program. «IJ}:BQAP wxll,jxsmt the Regions and States in developing cgrrecuvg _
~ -action’ Tequirements:in permitsiunder §3004(u) and (v) dnd; §3005(c)(3) {omnibus) ard
'correctave action orders under 5300801) and §7003. _

‘Ihe ';CAngmmde"’s';iZf"ramework for dcvclopmg a: smc-spmficschcdule of —
compliance to be included in a permit or a corrective action order. o does so by '
vlaying.out.scopes. ofiworkiforihe fourinain components-of :a cortective’ ‘actioh
-program. These four components and their ob;ectwes are as follows:

* 'Immm/Srabzlzzarzon Measures (ISMs) - to control or abate threats to
 human health and/or the énvironment from releases and/or 1o
prevent or minimize the further spread of contamination wl'ule L —

. long-tcrm remedxes are pursucd : :

. RCRA Facxhty Investzganorz (RFI) - to evaluate thoroughly the

. nature and extent of the releases of hazardous waste and hazardous
constituents and to gather necessary data to support the Corrective.
Measures Study and/or mterxm/stabxlzzanon measures.

e Comctwe Measures Study {CMS) - to devclop and evaluate 2 _
' corrective measure alternative or alternatives and to recommcnd the
fmal corrective measure(s)

. Correctwe Measum Imp!emema:ion (CMI) - o desxgn, construct,
operate, maintain and momtor the performance of the correctwe _ i
: mea.sure(s) sclcctcd S o B o S




A chapter on interim/stabilization measures (Chapter II) has been added in
the final CAP. This optional phase is generally the first phase of corrective action
but may be conducted at any time in the process. The term "interim/ stabilizarion -
measures” is being used in this document to encourage the use of interim measures

o achieve stabilization. Interim/stabilization measures are actions to achieve the
goal of stabilization, which is stated above and in Chapter II. |

Another optional phase, the Release Assessment or Phase I RFI, could be
~performed by the Permittee/Respondent before an RFI (or as a first phase of an.
RFI) and after a RCRA Facility Assessment (RFA) to determine whether "
interim/stabilization measures are necessary and/or to focus an RFI ‘A release
‘assesstent should be used to minimize corrective action activities (t.e., by focusing
- the RFI) and not to'add another step in the process. See section IILD. ("Phasing of
- Activities”) of Chapter I and the beginning of Chapter II for further discussion and |

a model scope of work for release assessments. |
 WHEGAP Provides ifi overall wiodel forithe cottectivedoiom proesss The
scopes of work contained in the CAP should not'bé-considéréd boilerplate; rather,
they should be considered as 2 menu of possible activities t6 be required on a site-
spegific basis. ¢Thegnodel:scopes ofiwork in the CAP:4ré intended to foster timely,
~concise,"anid technically adequate submissions by the Permittee/Respondent. _
. Therefore, when modifying these scopes of work with site-specific information, - _
~onlyinformation that. is necessity-for the siibject. facility should be required, in
ordér to Mifimize the nilmbér and léfigth of Pérmittéé/Respondent submissions and

 implementing agency review time. /The implementing agency decides which

componentswill BeiAEiHEd e the permit Grorder.

Vi




haptef I Corrcctive Actidn'PfocesS 'Updatc

Smce the interim f1nal CAP was pubhshed in ]une 1988 several changes have
occurred in the RCRA corrective action program. New phxlosophxes and strategies .

- were expressed in the July 1990, RCRA Implementation Study (RIS), and new - -
technical information has become available. The revised CAP reflects these changes,
as well as the experience of the Regions and States in implementing the corrective
action program. Some of the key changes are discussed below following an

introduction to the corrective action program and an expla.natxon of how to use the
"CAP.

I. Intreduétidn

The eb;emve of a Correcttve Action Program at a hazardous waste

- management facility is to evaluate the nature and extent of the releases of hazardous

- waste or constituents; to evaluate famhty characteristics; and to identify, develop,
and implement an appropriate corrective measure or measures to protect human
health and environment. The following components are necessary to ensure a .

complete corrective action program. It should be recognized that the detail required

in each of these steps will vary dependmg on the facility and its complcxzty, only
those tasks appropriate for a speafic site should be imposed on the
Perrmttee/ Respondent. .

1. Locate the source(s) of the release(s) of contaminants (e. g regulated units,
- sohd waste management umts, and other source areas) '

2. ‘Characterize the nature and extent of contamination that is both within the.
- - facility boundary and migrating beyond the facility boundary. This would
- include defining the pathways and methods of migration of the hazardous

waste or constituents, including the media affected, the extent, direction and -

- sspeed of the contaminants, complicating factors mﬂuencmg movement,
concentration profiles, etc.

3. Idennfy areas and popuimons threatened by releases frorn the facxhty

& Detenmne actual and potentxal threats of releases from the facxhty to human
health and/or the environment in both the short and long term. .

5 'Idenn.fy and 1mplement an mtenm/srabdxzmon measure or meast._tres to
abate the further spread of contaminants, control the source of
contarmnauon, or Othermse control l:he releases themselves

6. Eva]uate the overall i mtegnty of conrainment structures and activities at the
site intended for long-term continment.




7. Identify, develop, and implement a corrective measure or measures to
prevent and remediate releases of hazardous waste Or constituents from the
facility. :

- 8. Design a program to monitor the ‘maintenance and performance of an

interim or final corrective measure(s) to ensure that human health and the -
- environment are bemg protected. - '

The.four main components of a complete correcnve action program and their
- objectives are as follows: ' :

o Intenm/Szabzlxzanon Measures (ISMs) - -to control or abate :hreats to
. human health and/or the environment from releases and/or to |
prevent or minimize the further spread of contammat:on while
~ long-term remedies are pursued

. RCRA Fac:luy Inostzgarzon (RFI) - to evaluate thoroughly the
nature and extent of the releases of hazardous waste and hazardous
~ constituents and to gather necessary data to support the Correctxve -
- Measures Study and/or mtenm/stabdxzmon measures.

. Corrective Measures Srudy (CMS) - to devclop and evalua:e a
' . corTective measure altemmve or a.ltematwes and to recornmend the
final correcnve measure(s) ' :

*  Corrective Measures Impiemenmrzon (CMI) to desxgn, constmct, _
' operate maintain and monitor the performance of the corrective
measure(s) selected

As discussed in section VI of thxs ‘chapter, a.ll of the components may be streamlmed :
or phased,-and alternatives to-the tradmonal" cofrective action procéss {i.e., RFI -
E CMS - CMI) may be appropmte . C

A RCRA Facility Assessment (R.FA) or equwalent assessment wdi have been C
conducted at the facilities that are to receive permits and for some facilities that are
issued §3008(h) Orders. The results of the RFA should be used as the basis for
focusing the RCRA Facility Investigation (RFI) for individual sites and should
provide the necessary data to complete the "background information" components
- of the CAP. In some cases, a Release Assessment (Phase ] RFI) may be needed to
further focus the RFI or to determine whether ISMs are necessary.

Exhaustive charactenzmon and studxes of 1 facility during the RF/ CMS in

the sense of completely eliminating uncertainty, are generally not required to -
achieve environmentally protective results. Therefore, it is mponznt for the




implementing agencies to clearly define scopes of work to be performed that
-require the appropriate amount of information to characterize contamination and
identify the cleanup alternative(s) without “going overboard.” Reasonable time
- frames should be set for activities such as gathering data and conducting studies.

1L How to Use the CAP

Users of the CAP should understand that it is désighcd to identify actions.

that facility Permittees/Respondents may be required to undertake as part of 2
corrective action program. It does not identify the steps that are the responsibilicy

- of the implementing agency. However, some guidance language is provided in the .

CAP for such agencies and is indicated by brackers ([ ) and italics. Additional
guidance language is found at the beginning of Chapters IT, ITI, IV, and V, and
before the model scopes of work. Specifying conditions that will be placed in
CAP incorporates certain provisions that are already required by statute or
-regulations. If the required information is already present in permits or permit
applications, the implementing agency may allow the Permittee to reference the

- appropriate sections of such documents. The remainder of the CAP is guidance, -

orders and permits is one key area of responsibility for implementing agencies. The

not a rule, and has not gone through public comment; therefore, use of provisions

in the CAP should be justifiable and tailored to fit site-specific conditions,

Regions and States should incorporate the appropriate provisions of the

- -corrective action plan in a draft permit. If public comments are received on these

provisions, the implementing agency's response to comments should include a site-

specific justification for the provisions in question, with supporting data as

appropriate. For guidance on public involvement for corrective action under

- permits and RCRA §3008 (h) orders, see the RCRA Public Involvement Manual
(EPAS530-R-93-006, September 1993). . . _

- Limitations exist on the release or discussion of information during the
enforcement process (particularly during negotiations or if a case is referred to the
Department of Justice). However, respondents that are issued RCRA §3008. (h)
‘administrative orders have the right to request a hearing concerning any material
fact in the order or the terms of the order which may include scopes of work
derived from the CAP. Respondents to §3008 (h) orders may request informal

 sertlement conferences. Agencies are encouraged to settle such enforcement actions

through informal discussio_ns’. o

- ¢ Traditional risk assessment techniques may be a significant factor in -

- designing RFI, CMS, and ISMs work plans. Risk management decisions should be
-used in selecting corrective measures and ISMs,along with current.and future land
- use scenarios, background levels, health-based and technology-based standards.




To clarify the interaction between the agency and the faciliry | P
Permittee/Respondent, a flow chart of Permittee/Respondent submittals that may :
be imposed and the agency actions for the stages of the CAP is represented in
Figure 1 below. It is important to note that this is the "traditional” model and

many variations of the process are possible (see "Alternate Corrective Action
Models” section VLF. on page pine). - -~~~ .

- Figure 1.RCRA Corrective Action Process -
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.III'. 'V!odlfxcatwns of QAP Scogcs of Work .

The CAP scopes of work should not be consxdercd boderplatc The scopes -
of work in the CAP are models that should be modified based on site-specific
situations. ‘Information generated from investigations such as RCRA Facility _
Assessments (R.FAs) should be used to tailor the scope of work to address facility.

-specific situations. The following are some examples of situations where '
modlﬂcmon to the CAP model scopcs of work would be appropmtc

" If the contamination problem at a facility is small or s:mple {e.g., a

small soil contamination problem), then the implementing agency
may decide to scale down the CAP accordingly. The agency could
require excavation and removal by ISMs or by corrective measures

| after approving a streamlined CMS (e.g., with only the one
alternative evaiuated)

'If the contamination problem at a facﬂ:ty is comphcatcd ‘the

Health and Safety Plan and Public Involvement Plans may need to
be comprehensive. However, in less complicated contarmnauon

~ situations, these plans may be very bncf

If sxte-spec;fxc conditions require more e detail than what has been
' scoped out in any particular section of the CAP; then these

reqmremem:s should be enhanced accordingly. -

o If there is mform;uon on air releases ar a site which is sufficient to
- suggest a remedy which would prevent such an air release, then it
- would not be necessary to require the Permittee/ Respondent to
perform an 2ir contamination characterization. The air -

contamination charactcnzatnon work undcr the RFI should be

'deleted

o

If mtenm/stab;hzanon measures are underway, scheduled or
- contemplated at a facility, then the interim/stabilization measures

section under the RFI should be modlfied to specnficaily refcrence

_ such measures,

If poss1ble, the CAP should focus thc Pemnttee/Rcspondent on
spec1fic solid waste management units (SWMUs) and other areas of
interest, as well as known waste management activity areas (e.g.,

- waste recycling umts)

-If only one corrective measure aiternauve is appropnate for a gwen

sxtuanon, and it would not be necessary 1o reqmre the

.5.




_P_ernﬁttee/R_espondent to further invésrigate the possibility of other - |

corrective measure alternatives, then the scopes of work contained
in this document should be modified to reflect this situation.

IV. _ Available Guidapce

-~ The Regions and States are encouraged to make available to the -
Permittee/Respondent existing model plans that are relevant 10 RCRA activities.
For example, the Occupational Safety and Health Guidance Manual for Hazardous
- Waste Site Activities Operating Safety Guidelines contains a model that can be used -
~ for the Health and Safety Plan outlined in the CAP. In addition, guidance

documents such as the RCRA Facility [nvestigation Guidance; Interim Final

(May 15, 1989, document number PB89-200-299, four volumes available from NTIS,

phone number (703) 4874650) may be referenced. 'Other corrective action guidance
- documents and sources of related information are provided in Appendix A. :

VA [ai!dring the Work tc'_a. be Per_fdrmcd for the Site |

It is necessary to stress the importance of site-specific technical detail in
~ developing corrective action orders, permits, and, particularly, scopes of work, -
‘Each facility has unique characteristics and circumstances that need to be considered
and incorporated into any requirements for corrective action. Without this up-front
detail, many Permittees/Respondents will provide deficient submittals that lack the
technical detail necessary to perform a thorough corrective measure program. In
addition to providing a detailed scope of work, the implementing agency should also
establish a site-specific time frame for completing the work. Enforcement of permir .
-conditions or an order is always easier when specific detail is included. These
documents should contain schedules for submittals such as reports-and work plans.
“Without a detailed schedule of compliance in a corrective action permit or 2~ =
corrective action order, submittals and actions may be delayed or untimely.

VI __New Developments in Corrective Action

A. Streamlining the Corrective Action Process -

‘The introductory remarks in the original CAP (June 1988) stressed the
importance of concise submissions based on site-specific detail and that the scopes of
~ work contained in the CAP should not be considered boilerplate. The revised CAP

continues to emphasize this policy as well as an overall goal of streamlining the
~ process in an effort to expedite cleanups. Of course, this goal must be balanced
- with the goal of maintaining the technical integrity of the program. Decisions =~
‘concerning how and when to streamline the process are to be made at the discretion
of the implementing agency. - o '




The revised CAP encourages using alternatives to the traditional sequential - . -

approach (e.g., the use of interim measures to achieve stabilization). It presents a -
menu of options that 4re to be tailored to individual sites, taking into account site.
specific conditions. In addition, some steps have been combined or eliminated 1o

. B Addit_ioh of Interim M_e,aéurc& to Ad_uiéve Sfabiliz_atiozi (Chapter IIII)'
‘The follov.vingﬂ chapief, Interim Measures to Achieve Stabilization has been

added to the CAP as an optional phase to be conducted at the discretion of the - -
implementing agency. The 1990 RIS suggested that the RCRA corrective action

| - program needed to adjust its longtime program emphasis. While final cleanup

remains the long-term goal of the corrective action program, the RIS recommended
more frequent use, where appropriate, of interim/stabilization measures in the early
stages of corrective action to achieve near term environmental protection at facilities
with the most serious problems. This approach, which may also be appropriate
during later phases of the process, emphasizes controlling sites by stabilizing™

. identified releases to prevent the further spread of contamination and degradation of

the environment. Note that the term “interim/stabilization measures” is being used
. in this document to encourage the use of interim measures to achieve stabilization.

C. Corrective Action Managcfn_eht Units (CAMUs) and Temporary
Units (TUs) - SR B T

- The February 16, 1993, Federal Register (58 FR 8658) finalized provisions for -
- Corrective Action Management Units (CAMUs) and Temporary Units (TUs) under
subpart § of 40 CFR Part 264. These units function solely to manage remediation
- wastes generated at a RCRA facility as a result of required corrective action _

- activiuies. EPA recognized that the existing regulatory structure of RCRA Subritle
C (e.g., permitting, land disposal restrictions), when applied to management of
hazardous wastes for remedial purposes, can often impede the ability to select and -
_implement effective remedies. CAMUs/TUs were developed to expedite hazardous

waste cleanups by reducing or eliminating certain waste management requirements
of the current RCRA Subtitle C regulations. The use of TUs at a site does not in
- any way preclude the need for a final remedy to eventually be implemented at the

site; whereas CAMUs may be included in a final remedy. ' :

\ ~ The final CAMU/TU provisions are intended to provide flexibility for
decision- makers in implementing protective, reliable, and cost-effective remedies.
The CAMU/TU regulations provide the Regional Administrator (RA) with the
authority to designate and approve such units if the RA determines ‘criteria _ '
~ specified in 40 CFR § 264.552(c) will be met. If the remediation wastes are managed
in accordance with these provisions, remediation waste (as opposed to process or
"as-generated” waste) will not be subject to the RCRA land disposal restrictions - -

.7._.




(LDRs) and ‘the minimum_tecﬁhology requifeméﬁts (MTRs). Thé CAMU/ TU
regulations apply to corrective action implemented under RCRA permits and

Section 3008(h) orders. S P o
* D. Phasing of Activities

A phased approach to corrective action may be appropriate where a variety
of releases (or threats of releases) exist, particularly if some of the releases or threats
can be stabilized. Under this approach, the initial investigation should first focus on
* the areas that pose the greatest threats to human health and the environment and
then focus on lower priority areas. Stabilization for the high priority units may be
required before focusing the investigation on the lower priority units. Phasing may
also be appropriate when determining the extent of contamination if it is believed
that substantial migration of contaminants has occurred. ‘

Release Assessments (Phase I RFIs), or other RFI phasing activities are also
intended to streamline the corrective action process, They may be required to
- determine whether interim measures/stabilization are necessary and/or to focus an
RFL A release assessment may be performed between the RFA and RFI and may
be desirable if there is some uncertainty about releases (e.g., due to subsequent
activities) at a facility after the RFA. Note that RFAs are conducted by
implementing agencies and release assessments or Phase I RFIs are conducted by
Permittees/Respondents. The release assessment should be viewed as a way of
focusing an RFI or determining whether interim/stabilization measures are
necessary prior to the RFL : S

It is important to note that.a release assessment is generally used to minimize
corrective action activities (i.e., by focusing or streamlining the RFI) and not to add
another step in the process. See the beginning of Chapter II for further discussion

~and a model scope of work for release assessments, = '

The CMS.n.my be phased as discussed in the CMS f’sec:_ibh of the document;
however, all elements of the facility that are of concern eventually should be
addressed in a CMS. Eventually, the CMS will most likely result in a _
comprehensive evaluation of corrective measures to be implemented at the entire
site, even if the study is most logically conducted in phases. '

 E. Qualxty Assurance Profec_t Plans ahd_ Data Quality Obfc:_ﬁives_
| A fundamental requirement of the RCRA corrective action program is the
collection of environmental data that can be documented and are of adequate quality
to support decision making. To meet this requirement, data quality objectives |

(DQOs) should be established through the quality assurance project planning
process. A July 7, 1993, memorandum tmlsmit_ted to the EPA Regions from Sylvia

8 .




Lowrance, OSW Director, and H. Matthew Bills, Office of Modeling, Monitoring
- Systems and Quality Assurance Director within the Office of Research and.
Development, discusses the application of the DQO process to the ground-water
monitoring and corrective action program: As a follow-up to the memorandum,
the two offices are developing examples of Quality Assurance Project Plans
(QAP;Ps). These examples are intended to demonstrate that QAP{Ps can be of
varying complexity depending upon their associated DQOs and that review and
approval of QAP;Ps designed to achieve less complex DQOs can be expedited in -

certain cases.

| As stated in the ]uiy 7, 1993, nﬁemo’r_mdurn, “The overall level of uncertaixity
‘that a decision maker is willing to accept in this decision making process is known -
- asaDQO.”  The memorandum also explains that QAPjPs are used as a2

- management control to ensure that DQOs are defined and documented. . QAP;Ps

. may vary in complexity (e.g., in certain cases, sampling and analysis plans may
substitute for-and be the equivalent of QAPjPs), but the minimum elements of 2
quality assurance program for-all data collection activities in RCRA are outlined in
Chapter One (Quality Assurance) of “Test Methods for Evaluating Solid Waste,
- Physical/Chemical Methods” (EPA SW-846 Third Edition as amended by Update =
One, July 1992). For this reason, Chapter One of SW-846 is included as an
appendix (Appendix B) to the CAP. References to this appendix also are made in.

Chapter Three (RFI) and Chapter Five (CMI).
| F. AItcfn_at_: Corrective Action Models .

The folldwing sample alternatives to the traditional corrective action model .
- e, RFI = CMS —> CM]} are provided as examples.” Note that an RFA would
precede these activities.  Except for use in the term "Interim/Stabilization )
Measures,” the slashes indicate that activities may be conducted concurrently. In
addition, more than one scenario may be taking place at a site at one time.
1) Release Assessment —> No __fﬁr_ther action
2) Release Assessment -» Streamlined RFI =» No further action -
| 3) Release Ass.éssmer_lt'.—'_ Str.camlin'ed RFI» CMS—=>CMI =
4) Interim/Stabilization Mczkures — RFI CMS -".CM_I

-5} Interim/ S:#bii__izatibn Measures = RFI — Interim/ Stabilization Méasures —
CMS—»CMI = - o

6) RFI - Interim/Stabilization Measures =» CMS = CMI

?




7) REV/CMS = CMI

8) RFL/CMS/Interim/Stabilization Measures = CMI _
9) RFI—Streamlined CMS—CML |
10) Phased RFI/CMS ~» CMI
11) Phased RFI/CMS/Interim/Stabilization Measures - CMI
" 12) Phased RF/CMS/CMI o
_ This is not intended to be an exhaustive lst but rather c:ﬁimpiés _.of some.
_ possible scenarios. The following chapter provides more guidance on phasing
interim measures to achieve stabilization. - ' ' e
G Rc'iﬁ-xburscmc_nt of Ov_erSighi: Costs
~ EPA s exam.lmng various options for recovering 'c.wersi'g.ht costs in the
RCRA program. The Agency may issue guidance on this issue in the future.
_ H..._!Dcfinitions L | D _ o R . _
To facilitate use of the_CAP, a Definitions Section has been added as an '
appendix (Appendix C). For additional guidance on technical terms used in the -
~Corrective Action Program, the U.S. EPA issued the "Corrective Action Glossary” ;-
(OSWER Directive Number 9902.3-13) in July, 1992. The Glossary is available
through NTIS, phone number (703) 4874650, -~ = S i
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Chapter IT: Interim Measures To Achieve Stab_ilizaﬁbn .:'

.. Introduction

The RIS recommended using interim actions to achieve near-term o
environmental results ar facilities with the most serious problems. The overall goal
of this process, termed "stabilization,” is to control or abate threats to human health
and/or the environment from releases and/or to prevent or minimize the further __
spread of contamination while long-term remedies are pursued. Since 1992, the U.S.
EPA and the States have been implementing a major initiative to achieve this goal, -
- Interim/stabilization measures (ISMs) are the actions used to achieve the goal of
stabilization. R B ' -

The stabilization effort builds on work that has already been initiated ar
many corrective action sites. Many of the ISMs implemented at numerous RCRA
facilities across the country were undertaken to address actiial or imminent threats
to human health or the environment. Guidance on implementing ISMs was -
provided in the original CAP, the RCRA Corrective Action Interim Measures
Guidance (OSWER Directive 9902.4, June 1988), the proposed subpart S rule (55 FR
30880, July 27, 1990), and more recently in the RCRA Stabilization Strategy
transmitted to the EPA Regions in a memorandum from Sylvia Lowrance, OSW
Director, and Bruce Diamond, OWPE Director (October 25, 1991). The subpart §
- proposal generally constitutes EPA’s most authoritative policy statement on i

~ corrective action. As discussed in these guidance documents, a release or-threat of a
- release, need only be potential (i.e., it does not have to be actual or imminent) to
require the Permittee/Respondent to implement ISMs. o

.Although intended to be implememcd more quickly than traditional
remedial measures, ISMs may be short-term or long-term. ‘Examples of ISMs
include: providing bottled water, erecting a fence around heavily contaminated soil, -

s

hydraulic containment of a contaminated ground-water plume, and excavating and
* removing heavily contaminated soil. ' L

To a large extent, the stabilization effort builds on work that has been _
ongoing in the Regions and States. These agencies historically have required facility
Permittee/Respondents to undertake interim measures to address obvious™
environmental problems, particularly where actual or imminent exposure of human
or environmental populations has been identified. However, these actions have
often beén pursued in conjunction with the final, comprehensive remedy for a
facility. S ' S

The stabilization initiative focuses limited agency resources on near-term
activities to control or abate threats and/or to prevent or minimize the further
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spread of contamination across many facilities rather than following the traditional = e
process of pursuing final, comprehensive remedies at a few facilities. By imposing L
such expeditious actions, the extent 2nd incidence of continusd envircnmental o

degradation from existing releases should be significantly reduced. In addition, the

environmental benefit gained by taking this early action should enable greater

efficiency in final remedies undertaken. : ' SR

- Timing of Stabilization Aétivitieé._ - o o . o ' ’—

Interim/stabilization measures are used to achieve the goal of stabilization -
and allow the implementing agency to redirect its resources or defer some corrective

action activities to address the worst sites (or parts of sives) first,

~-In many cases, it will be possible to identify early in the corrective action oo
process the need for interim measures. The implementing agency may identify such I
a need through the combination of the RFA, the facility’s rank {using the National -
Corrective Action Prioritization System (NCAPS)), and stabilization evaluation. -
Individual solid waste management units (SWMUs) with the worst releases and
- presenting the most imminent threats can also be identified by using these tools. A
phased approach may be taken during the initial RFI information gathering stage to
focus the investigation on collecting data to design, implement, and monitor interim '
measures at high priority SWMUs. The facility-wide RFI (and CMS) can be done | =
concurrently or be put on a slower track while interim measures are implemented at i
- the worst SWMUs first. Although the CMS will generally not be completed when :
~ deciding on interim measures, potential final remedies should be under consideration
because the interim measures taken to achieve stabilization should be consistent
with the final remedy. In cases where they will deviate due to the interim nature of
the actions, the interim measures should at a minimum not conflict with the final :
.- remedy. . - : R - .

.Cor.lditions'Applropriaté for Stabilization g

Several conditions should exist at a facility (or part of a facility) for .
stabilization to be appropriate. , Generally, interim measures are most effactive when
- Pdispidifiédipect Sfthi overil tontaminativnuvthe facility- canbesisolated. WAs o
- “discussed earlier, exposure threats-to-humans:or-ecosystems: should be present. D o
these receptors could be exposed to contaminants within five to 10 years or interim o
measures could reduce the present or near-term (e.g., less than two years) risks, then
this criterion has been met. Addressing releases expeditiously through interim o
measures may prevent further significant contamination of environmental media. If = ;
contaminatits are migrating off site, stabilization may be appropriate to.stop or slow
the migration. Also,ifspreviously«implemertéd.interim measures have beén S
unsuccessful in preventing thé Turther Spréad BFEontanination  Aew or modified =
emeasuressmaybe neededSufficient information about the contaminants and the
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facility’s environmental setting (e.g., site hydrogeology) must be known for -
stabilization to be a viable option. Finally, a decision to proceed with stabilization’
-activities should be made only if .¢ppropnate technologxes are available to deal with -
the known contaminants.

Examples of Interim Mezsurcs to Achieve Stabilization

Stabilization can be achieved. through a variety of interim measures that are
based on site-specific conditions. Stabilization can include source control, o
contaminated media clea.nup, and/or limiting exposure to contamination.- As an
ecological example of interim measures to limit exposure, migrating watcrfowl could
be prevented from using open surface impoundments, ponds, etc., with
- contaminants of ecologlcal concern by placing a temporary cap over the surface _
1mpoundments or removing the hot spot contamination frorn such umts

As another example ofa fac:lxt)r that has :mplemented interim measures to
- achieve stabilization, consider the following: The initial screening at a chemical
manufacturing plant identified dioxin contamination in superficial soils and
trichlorobenzene non-aqueous phase liquid (NAPL) in the bedding of the facility’s
sewer system. Both of the contaminated areas were located near the facility

boundary and posed a threat to 2 nearby residential area. Interim measures included

‘installing a fence to prevent access, capping the dioxin-contaminated soil and -
installing a grout wall for hydraulic isolation, and initiating a free-product removal

program to eliminate the source and . prevent continued NAPL m.ngrmon along the :
sewer system : _ :

As a third example, i mvesuganons at a wood treating facxhty ideritified past -
releases from unlined impoundments, which resulted in considerable quantities of

* creosote being present in the ground water as a dense NAPL or DNAPL. Dissolved |

hazardous waste constituents were present both on and off site in the underlying
Karst aquifer. The facility installed a downgradient ground-water extraction trench

with extraction sumps to remove free product and contaminated ground water. The

extraction system was expanded throughout the stages of corrective action. Early
action to remove product and contaminants and to limit the plume’s extent was
particularly important at this facility because of the uncertain flow patterns

- associated with many Karst aquifer systems.

The U, S EPA has developed guxdancc documents to facdxtate
implementation of the stabilization initiative. One such document, Stab;l;gnon

- Technologies for RCRA Corrective Actions (EPA/625/6-91/026, August 1991) is a

handbook which provides guidance on xdcnufymg the types of environmental

-sertings that are amenable to stabilization, various technical approaches to accelerate

~ data gathering, and phasing the RFL. This guidance document also includes 2
Corrective Action Stabilization Questionnaire (see Appendix D) that can be used
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‘immediately after an NCAPS ranking as a first step to gather stabilization-related

information. The questionnaire examines individual solid waste management units

(SWMUs). In addition, stabilization fact sheets are under final review by the U.S. N
 EPA and should be released in the near future. =~ o S

The following table provides 'exainples of interim measures that miy be
implemented for specific media. Note that these may also be used for final

remedies. - A

Example Interim Measures

Ground Warer

Inteftc‘;itor Trench/ Sump/ Subsurface Drain _
Pump and Treat System (Source Removal and Containment)
* . Physical Barriers (Covers/Slurry Walls) '

Soils

. .Ru_n-off/ Run-on Control (Diversio.n or Collection Devices)
- Cap/Cover g S : _ | i
*  Sourse Removal (Excavation) B | 5

Surface Water Release (Point and Non-Point)

Overflow/Underflow Dams

Filter Fences - R .
Run-off/Run-on Control (Diversion or Collection Devices)
Regrading/Revegetation - '

teration Cont

Barriers/Collection (e.g., vapor extraction)/T reatment/Monitoring
¢  Evacuation (Buildings) ' : T '

Particulate Emi '§.§iggs- S . o ' e

Truck Wash (Decontamination Unit)
Revegetation = o =

- Application of Dust Supprassant
Cover/Cap :
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Interim Measures for Stabilization Scope of Work Qutline .~ -

The folIowmg'. scope of work outline lmay be used as a model for the 1tems.tha£ |
could be included to address stabilization activities at a facility. An example of 2
detailed scope of work for 1mplementmg ISMs is provlded in Appendix E.-

IN'I'ERIM MEASUR.ES FOR STABILIZATION SCOPE OF WORK :

Introduction/Executive  Summary - A brief description  of | any
interim/stabilization measures that - are bemg recommended in Section 3
below to achieve stabilization. . :

Current Conditions - A brief descnpnon of the current conditions at the

- site mcludmg a review of any interim measures that are underway at the
site. : : '

Interim Measures for Stabilization (1mplement1ng agency will choose
applicable requirements) : .
A. Interim Measures Objectives *
B Description of Interim Measures and Conceptual Demgn (may
include performance-based design)
- Construction/Implementation (may be phased)
. Operation and Maintenance :
Waste Management (e.g., CMU/TU)

. Sampling and Analysis (if apphcable) : _
‘A. Purpose/Data Quality Ob]ecnves (may not be as stnngent as for >
' Summary of Sa.mleg Activities - a .
Field Methods and Sample Analysis
1. Sample Locations and Depths
2. - Sample Location Maps : '
3. Summary Tables including samplmg method.s holdmg times,
_ analytical methods, presen_ratlon method.s sample dcpths, etc.
4. Field Quality Control -~ A
. Quality Assurance/Quahty Control - o : :

Pro]ecl: Management
“Project Organization
1. - Personnel/Organizational Chart
Project Schedule

Reporting Reqmrernents (e, Report of Fmdmgs) o B —
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', VI Other Subrmttals o e
- Health & Safety Plan o
Public Involvement Plan (opnonal at xmplemennng agency 's

discretion)

- Final Report dn the Success of the ISMs in mcetmg stated goal of
stab;hzanon
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' Chéptcr 1I: RCRA Facility In?éstiga_tio_h-
~ Introduction | R

_ * As.stated in Chapter I, the objective of the RFI is to evaluate thoroughly the
nature and extent of the releases of hazardous waste and hazardous constiruents and
to gather necessary data to support the CMS and/or interim/stabilization measures
(ISMs). The RFI may be focused specifically on ISMs data needs, Alternatively,
environmental threats may be discovered or other situations may artse that warrant
the implementation of ISMs during the RFI -

~ The RFI model scopes of work (SOWSs) are intended to provide guidance for
determining the specific work to be performed by the Permittee/Respondent and to -
foster timely, concise, and technically adequate submissions by - o '
Permittees/Respondents. The model scopes of work are also intended to assist in
streamlining the corrective action process. To achieve these goals, it is important
- when using the model scopes of work to consider facility-specific conditions.

" Based on facility-specific circumstances some data collection steps may not be
necessary. The implementing agency should endeavor to minimize unnecessary and
unproductive investigations, and to focus resources on characterizing actual.
entvironmental problems at facilities. For example, for inactive units that do not . -
contain substantial volumes of volatile organic compounds, RFIs will rarely need to
address air releases, In addition, RFIs may be phased to avoid unnecessary .
investigations where a concern can be quickly eliminated. These determinations
will be made at the discretion of the implementing agencies.

The information collected during the RFI will be used to either determine
the need for the next step in the corrective action process — the CMS and/or ISMs -
or alternatively, used to support the recommendation for no further action. If, asa -
result of the RFI, 2 CMS (or ISMs) is determined to be necessary, data collected
during the RFI (and release assessment, if performed), should be used to support the
decision-making process for identifying potential technologies to be considered
during the CMS (or ISMs). Appendix F presents typical geologic data needs for
standard technologies, which may be considered during the CMS or ISMs. These
scopes of work should be modified as necessary at the discretion of the
implementing agency to require only that information necessary to complete the

The RFI stage of the corrective action process requires ongoing interaction
between the Permittee/Respondent and the implementing agency. At various times

- during the RFI, there are requirements to submit reports to the implementing

~ agency. At the end of the following sections, where appropriate, the required

report submissions are noted in detail. At the end of this chapter, a proposed
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schedule is presented, which would indicare where in the RFI process each required
report would need to be submitted to the implementing agency. : S

Rélca$¢ Assessment foptional phase]

| A release assessment may be performed as the first phase of an RFL. This

step would take place between the RFA and RFI. The release assessment (or Phase -
- I RFT) may serve as an update to the RFA if there is some uncertainty about N
releases after the RFA. Some examples of when the release assessment might be -
appropriate include when the implementing agency believes confirmatory sampling
 is needed or when new waste management activities have begun at a facility. In-
~ addition, it may help determine if there has been a release to ecological/living

resources. - ' '

The release assessment may help determine if the RFI should focus on one
area before another and/or if interim/stabilization measures are necessary.
Therefore, the release assessment should be viewed as an optional step to _
minimize corrective action activities (i.e., by focusing or streamlining the RFI)
and not as an added step in the process. : b -

The followihg scope of work may be used as a model for a release
assessment. Note that it serves as an outline, and additional detail may be obtained .

from the appropriate section of the RFI Scope of Work that follows it.
| Release Assessment Scope of Work |
1. Release Asse;smeﬁt Investigation

1.1 Objectives _ L :
Release Assessment Investigation Objectives
- -Rationale for this Release Assessment Investigation
1.2 Description of Current Conditions. ' o .
' -Facility Background (include findings from RFA-address, ata
~minimum, each SWMU and AOC identified in the RFA) o
_ -Summary of previous field conditions/investigations (if any)
13 Project Description/Workplan . - |
: : 1) Objectives of Workplan o :
- 2) Field Investigation (sample locations map, media to be
- sampled, number and location of samples to be taken, etc)
~ . 3) Field Sample Collection Procedures :
4) Field Measurements : |
5) QA/QC Procedures A _
- 6) Sample Analysis: Methods, Laboratories S
7) Data Management: Data Records, Display Format (Tabular,
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Grap hical)
: 8) Schedule

“-Dates to submst Progrcss Reports (if neocssarv)
“-Dates to submit Findings Report
9) Health and Safery Plan

10) Public Involvement Plan (cptsonal at 1mp1ernent1ng

_ 'agency s discretion)

. 2. Findings Report.

2.1

22

23
. -Rationale/Objectives

Overvxew _ '
-Confirmation of Adhcrence to Work lan

- -Identification and Logging of all Sample Locanons

-Summary of findings :
Dara Analysis and Determination of Further Action

1) Analysis of all facility assessments and results _
2} . Assessment of type and known extent of contamination
' at each SWMU or area of concern (AOC).
3} ' Recommendation for further action (:mplemcntmg
agency makes decmons) '

-Phase 2 Release Assessment (conducted under rare or
 unusual circumstances)
- <Interim Measures to achxcve stab:hzatzon
- CMS :
- .CMI :
-Combinations of thc above
«No Further Action - :
Provide a Description of the Selected Recommendanon

-Process/Technology/ Acnohs

3. Schedule for next phase (addressmg major stcp(s))
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[NOTE: With certain exceptions, the provisions set out in Sections I through VII are

intended as guidance, and these provisions should be justifiable and tailored 1o sige.

specific conditions when incorporated into permits or orders. The exceptions are certain

- provisions which are based on specific regulatory or statutory reguirements applicable to

- permitting. Regulatory and statutory requirements are binding and do not require site-
specific justification. Applicable requirements include: public notice requivements

- specified in 40 CFR subpart D, requirements in 40 CFR §264.101, and applicable
information requirements in 40 CFR § 270.14, including information vequirements for

SWMUs in § 270.14(d)) e o

. Scope of Work for a RCRA Facility Investigation (RFI)

Purpose:

__ ' The purpose of the RCRA Facility Investigation (RFI) is to determine the

- nature and extent of releases of hazardous waste or constituents from regulated
units, solid waste management units, and other source areas at a facility and to
gather all necessary data to support a Corrective Measures Study. The
Permuttee/Respondent shall furnish all personnel, materials, and services necessary
for, or incidental to, performing the RFI. . =~ -

SCOpc
- The RCRA Facility Investigation is one step in the corrective action

~program. The RFI consists of the following components, which for clarity have
been designated as sections. S R
[NOTE: The implementing agér_z'cy' may choose to combine or eliminate some of the
sections below. Some typical examples include combining sections Ill, IV, and V into
one "RFI Report” and eliminating section IV.] =~ ' a '
 Section I Description of Current Cdnditidris

A. Facility Background

B, Preliminary Assessment of Nature and Extent of
- Contanunation = . -

c Im'plcmentatiori of Interim/Stabilization Measures
Section II: RFI Workplan

' A. Purpose/ ijef:t'ivcs |
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: B Projéct Manage:men_t :
C. Data 'Colicctibﬁ/ Quali;y' Assurance
| t)._Data Ma.nagem.cnt.znd Repofriﬁg
E. Health and Safecy Plan
F. Public_ Irivolvem’ent Plan |
G "Sc;hedule for- Fac:hty _Irivesv:igati;ah i
Section III: Facility. .Inves.tigatio'n -
A Purpose/Objectives
B Envi_ronmér_ltal Setting
~ C. Soufce Charaaeriﬁtion
D. Contarmnaubn Chmctenzznon
E Potentml Receptor Identxfxcat:on |

Secnon Iv: Prclmnnary Evaluatzon of Corrective Measure Technologies by
'Laboratory or Bench»Scale Studies [oprzona!]

Section V Invesngmon Results and Analysis |
A. Data Analysis |
B Mecha Cleanup Standards {wbere app!xcable]
- C. Analysis of Risk [op:xonal]

Section VI: Progrcss Reports

Section VII: Proposed Schedule
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Section I: Description of Current Conditions

- The Permitzee/Respondent shall submit, for implementing agency approval, - -
a report (as set forth below) providing the background informaiion on the faciliry, -
- contamination, and interim measures.  The Permittee/Respondent shall indicate in =~
the applicable section if some of this information is not available. - This report shall -
~conrtain information that is consistent with the data gathered during the RFA (and
~ the release assessment, if performed). The current condition report shall be
- submitted prior to, or concurrently with, the submission of the RFI to allow the .

‘implementing agency time to review it, . - B

(NOTE: The RFA (and the release assessment, if performed) may be submitted as the
current conditions report, with updates when applicable. The implementing agency also
may allow the Permittee/Respondent to reference the appropriate sections of the RFA or
other such documents (i.e., permit application or permit). For example, if map -
information is already present in a permit application, the agency may allow the.
Permittee to reference the appropriate provisions of the application) =

- A. Facility Background

The Permittee’s /Respondent’s report shall summarize the regional location,

pertinent boundary features, general facilivy physiography, hydrogeology, and

historical use of the facility for the treatment, storage, or disposal of solid
~and hazardous waste. The Permirttee’s/Respondent’s report shall include:

1. Map(s). For permitted facilities, all maps shall be consistent with the
requirements set forth in 40 CFR §270.14 and be of sufficient detail and
~ accuracy to locate and report all current and future work performed at the
- site. (Aerial photographs should be included with SWMUs and AOCs
superimposed on them.) ‘Maps shall depict the following (to the extent not
-already included in map requirements under 40 CFR §270.14 (b)(19) for
permitted facilities): = S o e -

*  General geographic _locati_dn;'
. Property lines, with the owners of all idjaccht-proper:y clearly
indicated; ' - .

* . Topography and surface drainage (with a contour interval of
- [number] feet and a scale of 1 inch ~ 100 feer) depicting all
waterways, wetlands, flood plains, water features, drainage

patterns, and surface-water containment areas;
*  All tanks, buildings, utilities, paved areas, easements, rights-of-
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way, and o.ther features; -

. AH solid or ha.zardous waste treatment, storage, or d:sposal
 areas active after November 19, 1980

L All known past solid or hazardous waste treatment, storage or -
- disposal areas regardless of whether they were active on or
after November 19, 1986;

o All known past and present product and waste underground !
tanks or plpmg, i : : '

. Surroundmg land uses (resxdennal cornmercral ‘industrial,”
~ agriculural, rccreatxonal), ' :

o The location of all production and groundwater monitoring
wells on the facility and within a 2-mile radius of the faciliry
. boundary.  These wells shall be dearly labeled and ground and
top of casing elevations and construction details included (these
elevations and details may be included as an artachment); and

. ® Wind rose and meteorology.

2. A history and descnpnon of ownership and operanon, solid and
hazardous waste generation, trearment storage and disposal acuvmes

at the facilicy.

3. Approximate dates or penod.s of past product and waste spills, .
* identification of the materials spilled, the amount spilled, the location
where spilled, and a description of the response actions conducted
(local, state, or federal response units or private parties), including any
inspection reports or techmcal reports generated as a result of the
' response R 3

4. A summary of past permits applied for and/or rccewed any
" enforcement actions and their subsequent responses and a list of
-docurnents and studies prepared for the facility. This may include
mformanon from prevxous owner/operators, 1f av:ulable

B. 'Prelinﬁnuy Assessment of Nature and Exter;_t of Contamination

The PernﬁtteefRespondent shall prepare and subnﬁt', for im?lementing' |
agency approval, a preliminary report describing the existing information on
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the nature and extent of contamination.

The Permittee’s/Respondent’s report shail summarize all possible -
source areas of contamination. This, at 2 minimum, shall include all

RCRA-regulated units, solid waste management units, spill areas, and

. other suspected source areas of contamination. For each area, the _

e

Permittee/Respondent shall identify the following: - o

e - Location of unit/area (o be depicted on facility map 'p.rc'wided_ '

“1n Section I);

®  Quantities of solid and hazafdous wastesl '(boih nianaged aﬁd

- spilled or released);
*  Type of Hazardous waste or constituents (both causing or .
potentially causing contamination), to the extent known;
. Identification of areas where additional information is -
- necessary; and | .

. ~ The results of bbth-t.hc.RC.R.A Facility Assessment (RFA) and

2 summary of suggested further actions for all SWMUs and |
“Areas of Concern (AOCs) and the release assessment (if
performed). ' a :

The Permittee/Respondent shall prepare a preliminary assessment and
description of the existing degree and extent of contamination. This

shall incluc_ig:' -

¢ For each medium where the permit or order identifies a release

{e.g., soil, ground water, surface water, air, etc.), a description
of the existing extent of contamination. This description must
include all available monitoring data-and qualitative

information on the locations and levels of contamination at the

facility (both onsite and offsite). Include biodata (e.g., .
fishkills, distressed vegetation, abnormal individuals of 2 -
species, carcasses, tissue studies, etc). Include a general .~ _
assessment of the data quality, 2 map showing the location of
all existing sampling points and potential source areas and -
contour maps showing any existing ground water plumes at
the facility (if ground water release). Highlight potential
ongoing release areas that would warrant use of interim
corrective measures (see Paragraph C. Implementation of



. Interiny’Stiabilization.Meisures).. '

! * A list and brief description of :ll'previous investigations that
" have occurred ar the facility, who they were conducred for
(i.e., agency) and agency Cofitacts. : :

3. The Permittee/ Respondent shall pr_epare a preliminary assessment and
' . description of potential migration pathways. This shall include: -

. All potential migration pathiviys including information on

geology, pedology, hydrogeology, physmgraphy, hydrology,
'wa:er qu:duy, foodwebs, mcteorology, and alr quahty, :

. Phymc:d prope_mes of conr.ann_nants, and |
. An assessmient of whether off-site migration of contaminants
has occurred; {may mclude a conceptual model of contaxmnant
rmgratxon) S
4. _The Permittee/ Respondcnt shall describe the potenml unpact(s) on

human health and the environment, including demography, . i

identification of possible sensitive subpopulations {e.g., schools, homes S
- for the elderly, hospitals and ecosystems), ground water and surface
- water use, and land use. :

Implementatlon of Intenm/Stablllzatxon Measures ' _
[NOTE See Cbapter 1 for more gmdance and a model scope of work]

The Permittee’s/ Respondent s rcport_ s_ha}l _document past, present, or
proposed interim/stabilization medsures at the facility, This'shall include: -

) Objectives of the interim/stabilization measures: how the
measure is mitigating a potential threat to human health and -
the environment and/or is consistent with and integrated into
any long-term soluuon at thc facnhty, :

> . Desxgn, construction, operatxon, and maintenance
' requtrements, Lo e
e . Schedules for desxgn, constructxon and momtormg;

. Schedule for progress rcports, a.nd




~* Datain suppon of the potential need for future interim _
- measures or related to any assessment undertaken to determine -
the need for future interim/stabilization measures.

~ Section II: RFI Workplan

- (NOTE: The implementing agency will review the RFI Workplan to determine
its technical accuracy and completeness and to determine its effectiveness toward
conducting a sound, comprebensive investigation of all contamination at the =

A, Pﬁrpbse/OBjectives :

The Permittee/Respondent shall prepare an RFI Workplan. The purpose of
the RFI Workplan is to present to the implementing agency the
Permittee’s/Respondent’s specific plans to characterize the nature and extent
of contamination. This RFI Workplan shall include the development of
several plans, which shall be prepared concurrently. During the RCRA
Facility Investigation, it may be necessary to revise the RFI Workplan to
increase or decrease the detail of information collected to accommodate
facility-specific situations. -

[NOTE: The implementing agency generally will vequire the - : _
Permittee/Respondent to test media to determine the presence and levels of =~
hazardous constituents. The implementing agency may use Appendix IX to 40
CFR part 264 - Ground-Water Monitoring List for ground water. For purposes
of establishing a list for other media, the implementing agency may use Appendix
XI - Concentration-Based Exemption Critenia for Media from the Hazardous
Waste Identification Rule (HWIR) proposed rule (57 FR 21450, May 20, 1992).
This appendix lists constituents for which analytical methods are available. To
streamline the list of constituents requiring analysis, the implementing agency
may use other information fe.g., lists of chemicals used at a faciliry) as

. appropriate.) ' ' ' o ' I

B. Project Mmagement |

The Permittee/Respondent shall prepare a Project Management Plan, which
will include a discussion of the technical approach, schedules, (including -
submittal of the CMS Workplan, if required), budget, and personnel. The
Project Management Plan will also include a description of qualifications of
- personnel performing or directing the RFI, including contractor personnel.
This plan shall also document the overall management approach to the RFI.

2%



C. Data Collection/ Quélity' Assurance

To ensure that all mformatxon, dara and resultmg decisions are techmca;lv
sound, statistically valid, and properly documented, the o

* Permirtee/Respondent shall prepare a Quality Assurance Project Plan

- {QAP)P) to document all monitoring procedures, sampling, field
measurements and sample analyses performed during the i investigation to
characterize the environmental setting, source, and contamination. The
Permittee/Respondent shall use quality assurance, quality control, and cham-
of-custody procedures approved by the 1mplemcntmg agency.

These procedures are described in the soon to be released EPA Regmrernent |
for Quality Assurance Project Plans for Environmental Data O erations

_(EPA QA/R-5), which will replace Interim Guidelines and Specifications for
Preparing Qualzt}; Assurance Project Plans, (QAMS-005/80, December 29,

1980). The minimum elements of a quality assurance program for data

collection activities are in Chapter One of SW-846 ﬁee Appmdxx B] and are
outlmed below.

10 NTRODUCTION

28 QA PROJECT PLAN : - - N : o
2.1 Data-Quality Objectives : '
2.2 - Project Objectives
2.3 Sample Collection
2.4 Analysis and Tesring
25 Quality Control
2.6 Project Documentauon '
2.7  Organization Performing Field or Laboratory Operatzons
-+ 2.7.1 Performance Evaluation _ _
'27.2 Internal Assessment by QA Function
2.7.3 External Assessment _
2.7.4 On-Site Evaluation
S 2744 - Field Activities : ;
2742 * Laboratory Activities . L
2.7.5 QA chorts o o : i

3.0 FIEI.D OPERATIONS
3.1 Field Logistics
3.2 . Equipment/Instrumentation
33  Operating Procedures
331 Sample Management . . o
- 3.3.2 Reagent/ Standard Preparatxon . o | i
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4.0

34
-~ 3.4.1 Control Samples
3.42 . Acceptance Cnterxa

3.5

36

3.3.3 Decontamination

~ 3.3.4 Sample Collection

3.3.5 Field Measurements
3.3.6 Equipment Calibration and antenmce '
3.3.7 Corrective Action

"~ 3.3.8 Data Reduction and Vahdauon

3.3.9 Reporting _

3.3.10 Records Management. |

3.3.11 Waste Disposal
FIELD QA AND QC REQUIREMENTS

3.4.3 Deviations

-3.44 Corrective Acrion

3.4.5 Data Handling '
QUALITY ASSURANCE REV'IEW
FIELD RECORDS :

LABORATORY OPERATIONS _

4.1
4.2

4.3

4.4

4.5
4.6

FACILITIES - = '
EQUIPMENT/ INSTRUMENTATION
OPERATING PROCEDURES.

4.3.1 Sample Management

4.3.2 Reagent/Standard Preparatxon -
433 General Laboratory Techmques

434 Test Methods o :
435 Eqmpment Cahbranon znd Maintenance

436 QC -

437 Corrective Action
4.3.8 Darta Reduction and Validation

'4.3.9 Reporting

4.3.10 Records M:nagemcnt
4.3.11 Waste Disposal . - ' '
LABORATORY QA AND QC PROCEDURES
4.4.1  Method Proficiency

442 Control Limits

44.3 Laboratory Control Procedures
4.44 Deviations o

44.5 Corrective Action

4.4.6  Data Handling

QUALITY ASSURANCE RF.V_IEW
'LABORATORY RECORDS
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D. Data \Iaﬁag’ernent and Rep.ortin.g |

The Per-mttee/‘{espondem shad de-clop and iniciate 2 Data Management

Plan to document and track investigation data and results. This plan shall

identify and establish data documentation materials and procedures, project -

file requirements, and project-related progress reporting procedures and

- documents.§The plan:shall also,provide she formar to: be used to present the
% riw.dati and conclusions of l:he mvesugatxon _

1. . Data Record

' The data record shall znclude the followmg

Unique sample or field measurement code, B

' Sampling or field measurement locauon and samp!e or
- measurement type;

Samplmg or field _meaeﬁfemeht raw data;

| 'Labprato;y analysis D nﬁ_fnber;_

Property or component me:sured° and

Result of ana.lysxs (e g concentranon)

2. Tabular stplays

The followmg data sh:dl be presented in tabular dlsplays '

Unsorted (raw) data,

Results for each medium or for each constituent monitored;

Data reduction for statistical analysis;

' Somng of data by potenua! sermficanon factors (e g locanon,

soil layer, topography); and

_ Summa:y data.

3 Graplucal Dtsplays

The followxng data shall be presented in graphlcal formats (e g., bar graphs,
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Ime graphs area or plan maps, 1sopleth plots, cross~secuonal piots or
transects, thrce dimensional graphs, ec.): ' .

Samphng locanon and samphng grid- -

_. Boundaries of sampling area, and areas where addmoml data

are requlrcd

Levels of contamination at each sampling location; -

Geographical extent of contamination;

Contamination lcvels, averages, and maxima';

Changes in concentration in relauon to dxstance from the

- source, mne, deprh or other parameters;

Features affecting 1_mra_med1a transport; and

Potential receptors,

E. Health and Safcty Plan

" The Perrmttee/ Respondent shall submit 2 Health and Safety Plan for aII f1eld
activity, although it does not require review and approval by the -
implementing agency. The Health and Safety Plan shall be developed as a
srand alone document but may be subzmtted with the RFI Workplan.

1 Ma]or eIemcnts of the Health and Safery Plan shall 1nclude

Fac111ry description including avaxlabzhty of resources such as
roads, water supply, clecmcny, and telephone servxce,

Descnpuon of the known hazards and evaluatxon of the risks .

- associated d wuh each activity conducted; -

_A list of key personnel and alternates responsxble for site

safety, response operanons, and prow:tlon of pubhc health;

Dclmcmon of work area,

Descnptxon of protecnvc clo:hmg or other protecnve items. to .
be worn by pcrsonnel in work area;
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' Procedures o control site acCess; R

Deccnptxon of deconrammatlon procedures for personnel and

_equlpment

Site emergency procedures;

Emergency medxcal care needed for m]urles and tomcologlcal
problems; _

Description of requzrements for an env1ronmental survedlance

program,

Routine and specml tmmng requxred for. respcmse personnel
and _
Procedures for protecnng workers from weather-related

* problems.

2. The Facility Hea.lth and Safety Plan shali be consistent wnh

NIOSH Occupauonal Safety and Health Quldance Manual for

Hazardous Waste Sxte Acuvmes (1985)
EPA Order 1440, 1 Resplratory Protecnon,

“EPA Order 1440.3 - Health and Safety Reqmrements for
" Employees engaged in Field Acuvxt:es, N -

| 'Faczhty Connngency Plan, ' |
" EPA Standard Opermng Safe:y Guxde (1984)

| OSHA regulanons parncularly in 29 CFR 1910 and 1926;

Stztc and local rcgulanons, and

‘ Orher apphcable Era guzdance as provnded

~Public Involvemeut Plan :

(NOTE: It is strongly recommmded that the :mplemen:mg 4gemy ‘oversee

Permittee’s /Responident’s public involvement activities.. Public involvement is
an important part of RCRA corrective action. The publxc must_be notified of
sxgng‘icam changes to pemzts and orders regam’mg correcrwe action. In some
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cases, they also must be provided .mb the. oppommz:v to review and comment
on the cbanges Notice requirements for permits are set out at 40 CFR Part 270

subvart D. Further guidance on this process is in the CMS, and in the documenr _

entitled RCRA Public Invo[vemom Manual (EPA/S ’O-R 92-008, S.gvrernber _
1993} | |

All Pubhc Invohement Plans prepared by the Permittee/ Respondent shall be
submitted to the implementing agency for comment and approval prior to

‘use. Permittees/Respondents must never appear to represent or speak for the

implementing agency before the pubhc, other govemmcnt officials, or the -
media.

Public Involvement activities tha may bc required of the
Permitree/ Respondcnt include the foIlowmg

1. Conducting an open house or mforma.l meeung (le,
~availability session) in 2 public location where people can ralk
to agency offxcxals and Pernuttee/ Respondent on 2 one-to-one
~ basis;

2 'Preparing fact sheets sunﬁinarizing current or proposed |
corrective action activities (all fact sheets should be reviewed
by the implementing agency prior to pubhc dxsmbut:on)

e

3. .Com:nunlcatmg effectxvely with people who have vested -
interest in the corrective action activities, (e.g., providing
~written or verbal information in the foreign language of a
B predormnantly non-Enghsh-speakmg commumty) and

4 Maintaining an easdy accessnble repository (such as a , town hall

or public library or the facility itself, inf some limited -
circumstances) of information on the famhty-spec:fic corrective
action program, including the order or permit, approved
workplans, and/ or other reports.

A schedulc for commumry relal:xons activities shall be mcluded in the Publxc
Involvement Plan. :

Schedule for Fac:hty Invcsnganon

[NO?E' Schedules should be as detailed as posszb!e, but can be represenred asa

series of contingent activities (e.g., sampling beginning within 30 days of RFI
- Workplan approval). This schedule may be required or revised dung rbe next’
- section entitled 'Faa!zty Invarzgauon"]
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1. Sampling

) Analysis
3 Repoxfts -
4, Publi_c Invb_lvemcnt Activities

5 _LaBoratory'or Bench-Scale Studies
 Section I: Facility Investigation -
A, Pufposé/Objcctivcs_'.

The Facility Investigation phase of an RFI is the first step of the
_implementation process. Prior to this implementation phase, all -
documentation and reports for the Description of Current Conditions and
RFI Workplan are drafted and submitted to the implementing agency for

- review and approval. The Permittee/Respondent must have approval prior
to implementing the procedures outlined in the RFI Workplan. Throughout

- the RFI implementation phase, it is critical that the Permittee/Respondent

- comply with report submission requirements. The Permittee/Respondent
shall submit both progress reports and a draft RFI Report, which must be-
‘submitted to the implementing agency for review. " At the direction of the
implementing agency, the Permittee/Respondent shall develop in final format
“the RFI Repont, which will incorporate any comments recsived on the draft
report. o - : -

The Permittee/Respondent shall conduct those investigations {including
- sampling) as approved in the RFI Workplan with all modifications to:
characterize the facility (Environmental Setting); define the source (Source
- Characterization); define the degree and three dimensional extent of
~ contamination (Contamination Characterization); and identify actual or
- potential receptors. . - .

The imfest_igﬁtions should result in data of adequit.é technical quality to
support the development and evaluation of the corrective measure
alternative(s) during the Corrective Measures Study (CMS) and/or ISMs.

[NOTE: As discussed in the 40 CFR part 264 subpart S proposed rule (55 FR
30875-30876, July 27, 1990), the implementing agency may require the
Permittee/Respondent to conduct a CMS whenever concentrations of hazardous
constituents in an aquifer, surface water, soils, or air exceed action levels for any
environmental medium. Action levels are bealth- and environmental-based
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levels determined by the agency to be indicators for protection of buman heaish
and the environment. EPA’s recommended aciion levels are set out in the
" suppart S proposed rule. "EPA currently is working on revisions to the
recommended levels and will provide notice of any changes to the subpart §
recommendations.) . - T _

~ The site inveStigation activities (i_ndudiri"g sampling) shall foilow the -plms_'se't
for_th in the RFI Workplan. . . _

[NOTE: ne'implmmring.agency may. reqz_u'}e the iﬁvestigation 10 be phased |
(e.g., by media or SWMU/Area of Contamination), the amount of information
colleced to be limited, and/or the level of detail 1o be reduced] .

Environmental Setting

The Permittee/Respondent shall collect information to supplement and S
verify existing information on the environmental setting at the facility (when .
 information already submitted to the implementing agency is not sufficient). -
The implementing agency may request additional information not included
‘on the following lists. The Permirtee/Respondent shall characterize the
following areas (the implementing agency should require characterization of -
some or all of the following areas depending on the specifics of the site):

1. Hydroge'ollog.y
_The Pen_nittee/ Respondent shall conduct 2 program to evaluate
hydrogeologic conditions at the facility. This program shall provide |
the following information: S
| ' A description of fhc_ regiOnﬂ_-md facility-specific geologic and
~ hydrogeologic characteristics affecting ground-warer flow
- beneath the facility, including:
. Regional and facility-specific stratigraphy including:
description of strata including strike and dip, and
~ identification’ of stratigraphic contacts; - '

- Structural geology ..ir;cludir.xg: description of local and
regional structural features (e.g., folding, faulting, tilting,
jointing, etc); I ' '

- Dcpositio:ial history;

. Aress and amounts of recharge and discharge; N
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. Influence of ridal actions on groundwater ﬂow regunes
near coastal areas or large rivers;

R Reglonal and famhty-spemfxc ground-water ﬂow
patterns; an L
- | Seasonal variations in the ground-warer flow regime.

" An anzlysxs of any topograpl:uc features that might influence
the ground-water flow system. (Note: Stereographic ana.lysns of
aerial photographs may aid in this amlysu)

A representative and accurate classxf' ication md dcscnptlon of

* the hydrogeologic units based on field data, tests, and cores
that may be part of the migration pathways at the facility (ie.,
- the aquifers and any intervening saturated and unsaturared
zones), including, but not limired to:

- . Hydraulic conductivity, intrinsic perme:fbility
(particularly when non-aqueous phase liquids (NAPLs}
 are present), and porosity (total and effective);

- Lithology, grain size, sorting, degree of cementation;

- An interpretation of hydraulic interconnections
‘between saturated zones; and :

. The attenuation capacity and mechanisms of the natuz_'al
earth materials {e.g., ion exchange capacity, orgamc
carbon content, mineral content, etc)

Based on field studies and cores, structural gcology and
hydrogeologic cross sections showing the extent (depth,
thickness, lateral extent) of hydrogeologic units that may. be
part of the migration pathways 1dent1.fymg

- . Sandand gravel in unconsohdated depbsits; :
- Zoncs of fractunng or channehng in consohdated and
unconsohdzted deposits;

. Zones of higher pcrmcabzhry or low permeabxhty that
might direct and restrict the flow of contaminants;
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Soils -

The uppermost aquifer: geologic formation, grdup of
formations, or part of a formation capable of yielding 2
significant amount of ground water to wells or springs; -

-Warer-bearing zones above the first confining layer thar

may serve as 2 pathway for contaminint migration,

including perched zones of saturation; and -

a significant amount of ground water. -

.. All other geologic formations, or parts. thereof, 'j?_ielding

Based on data obtained from ground-water monitoring wells

and piezometers installed upgradient and downgradient of the. .

potential contaminant source, a representative description of -
- water level or fluid pressure monitoring including:

. Water level contour and/or potentiometric maps;

Hydrologic cross sections showing vertical flow

- gradients;

The flow system, including the vértiéal_ and horizontal

components of flow; and

* Any temporal changes in hydraulic gradients, (due to .
-tidal or seasonal influences, etc.)

A description of man-made influences that may affect the

hydrogeclogy of the site, identifying:

Active and inacrive local watef-suppiy and production
wells with an approximate schedule of pumping; and

Man-made hydrauiic structures (pipelines, french drains,
ditches, unlined ponds, septic tanks, NPDES outfalls,

retention areas, etc.).

[NOTE: Soil characterization includes the chemical, physical, and |
mineralogical analysis of soils. ' The implementing agency may vary the -
required level of characterization based on data needs for the CMS/ISMs.
Where removal of contaminated soil is the logical remedial action,
limited physical information may be required, Where in-situ soil
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treatment may be rbe remedzal action, a fuZZ cbaracrenza:zon -may be
appropriate. Where an estimation of contaminant transport is necessary,
some type of mtemzedmte level characerization may be required]

The Perzmttee/ Respondent shall conduct a program to characterize
the soil and rock units potentially affected by contaminant release(s).
- Such characterization shall include, but not be hmm:cl to, the - '
_followmg mformmon . :

. Where remedxatxon by removal of soils is the only' corrective
measure option, provide map(s) and perpendxmlar cross
sections showxng _

'~ The extcnt of cq:_itaminatidn; _'
L 'Dcpth of groundwatcr; and

- The consistency and distribution of soils (using the o
Unified Soil Clasnfxcanon System (USCS) (ASTM D
287

[NOTE: The above mfomarzdn' is xrﬁpor:am for smbzlzry 'of cuts. {f such facron
are not considered when excavating, piling, or sloping material, the stability of
surrounding walls and pzles of material may be compromzsed.]

.  Where remedlatxon by removal is the llkely optlon. and it is
necessary to determine the extent of migration (e.g., to assess
the mobility of wastes from an unlined surface 1mpoundment
or landfill) provide the following in addition to the :

~ requirements immediately above:

. Depth to bedrock and the characteristics of the bedrock”
including discontinuities such as fau!ts, ﬁssures, joints,
: fmcmres, smkholcs, etc.;

. A detailed soil survey conducted accordm to USDA
- Soil Conservatzon Service (SCS) proccdures xncludmg

- ‘USDA Textural Sml Classification and soxl
~profiles showing stratifications or zones which
may affect or direct the subsurface flow;
_-. : Hydrsulic ééndué:ivity and the SCS h'}fdrologic |
_ group classification of A, B, Cor D; |
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- Relanve permeabxhrv (only if the waste may
have changed the soil’s hydraulic conduc:mtv
such as concemrated orga.mcs),

- Storage capacuy‘ (1f excavated soil will. be srored)- '

- Shrinkeswell potential (whcre extreme dry
- weather could lead to the formatlon of cracks)

~ . Potential for contaminant transport via erosion,
~ using the Umvcrsal Sod Loss Equanon,

- Soil sorptive Capacxty,

- Canon exchange capac:tf,
=~ Soil organic content; a_nd |
o s'oa"p_H.

- The following contarmnant charactensncs must be
mcluded ' o

—

- | Physical state;

. _ 'Vnscosxty,
- __ 'pI_'_I;
= pKg
- _Densityg
-~ Water sélﬁbiﬁty;- L
- : Henty’g Law Constanr; _

- | Biodegr:dzbility; and )
- thes of hydrolysxs, photolysxs and oxxdauon

Where in-situ sonl trcatment will hkely bc the remedxanon, the
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above information and the foliowmg additional mformancn ;:
must be provided: | - B T T

- Bulk density;.
. PéfositY_; o o S |

. Grain size distribution;
- M_igerﬁ.l content; -.

- Soail moisture profile;

- _ Unsaturated hydraulic conductwuy,
- Ef‘fect of stramﬂcmon on unsaturated ﬂow and - T
. Infiltration and evapotr;nsplranon.

3 Surface Water and Sediment

The Perminee/Réspondcnt shall conduct a program to characterize the |
surface water bodies likely to be affected by releases from the facility.  Such
: characterxzatxon shall include thc following a activities and information:

‘o Description of the l:ernporal and permanent surface water bod1es
: mcludmg

- For lakes and estuaries: location, elevation, surface area, inflow,
ocutflow, depth, tempcraturc stratification, and volurne,

- For impoundments: location, eIevauon, surface area, depth
volume, freeboard and purpose of 1mpoundment,

- For streams, dltches, drains, swamps and channels: location,
elevarion, flow, velocity, depth, width, seasonal ﬂuctuauons,
and ﬂoodmg tendencms (i.e., 10C-year event); .

- For wetlands obtain any available delincztion; '

- Contamment measures in plm (e.g., levees, concrete lining,
- etc)
. B _Dfainagc patterns; and | B . ' | —
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- Evapotranspiration rates.

*  Description of the chemistry of the natural surface water and
- sediments. This includes determining: a

- pH; _
L ol c;'lissolired solids;

. | ' total suspended s_olfds; o

. | _biolo.gicll oxygen demand; .- -
. alkaliniy; |

- ;onducri\_rity; '

- dissolved o::cy.ger_l profiles;

- nutrients (NH;, NO, _../NOI,' -P_O4‘1); )
5o .ch_emjc_all oxygen dcn;and; |

.tot.ﬂ organ.i.c_cafbdn; and -. _
. specific contaminant con?c_n;rafions:.
. .D.escription_ of 'sed:ir.ncnt char#ctériStics inch.x.d'ing:_
- 'Dep_ositvibn are.a;._. |
- Thickness profile; and -

- - Physical and chemical i:arame;ers (e.g., grain size, density;
organic carbon content, ion exchange capacity, pH, etc).

4, CAtr

" ‘The Permittee/ Respdndc’nt shall provi&e information chafacfexizing the
climate in the vicinity of the facility. Such information shall include:

*’ A description of the following parameters:

. Annual and monthly rainfall averages;
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_.-. ' Monthl} temperature av erages .and e‘ctrernes,
o - | \‘Umd speed and dxrecuom |
- Relative humidiry/ dew p.omt;."
L. AtmOSphcric pre_séure; ..
. | Evaporation dat_a;.
. Dcv'e'lopm'c?m of iﬁversibns;-and _.

- Climate extremes that have been known to occur in the
- vicinity of the fac111ty, mcludmg frequency of occurrcncc

. ‘A description of topographxc and man-made features that affect air
flow and emission patterns, mcludmg :

. RJdgcs, hills, or mountain are_as;
. Canyons or valleys; -
. Sux'faﬁ'e water bodies (e.g., rivers, lakes,'Ba"ys, erc.);

S Wlnd brcaks and forests, and
- Buﬂdmgs .

[NOTE: The above desmptwm sbould be up&'zred to mdude any air mode[mg
that is pery‘bmzaf ]

. Source Charactenzanon '

[NOTE: The xmplemerztmg agency may focus source cbamcrmzatzorz on the
specific units, disposal areas, or other areas (e.g., exposure parbways) that ba-ve
been zdentzﬁed by the agency to be of concern ]

The Permmce/Rcspondent shall collect analynca.! data to characterize the
wastes and the areas where wastes have been placed, collected or removed

including: type; quantity; physical form; disposition (containment or nature -

of disposal); and any facility characteristics that may affect or have affected a
-~ release (e.g., facility security, engineered barriers). This shall include
quantification of the followmg specific characteristics, at each source area:
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| Unit/DisposiI Area/Area of Concern Charéctcri_#iic.é: -
_Lot_aticn- of unit/disposél areg;. e - . . B
Ty’pe: of unit/ di.spo:sal area;

Design features;

Operatmg practxces (past and prescnt) mcludmg the l'ustory of releascs,

Penod of operanon,

Age of unit/ d__lspo_sal area;... -

.‘Gérlie_ral phySiCﬂ_ céxll,di;.ioné'; and

_ Met’hqd used ._t_o. close the unit/ di;posal area,
| Waste Characteristi_c_é: | |
Type of ivaste placed in. the unit;

- I-Iazardous clnnﬁcatlon (e g ﬂammable, reacnve, corrosive,
oxxchzmg or reducmg agent); : :

- Quanuty; and '
- Chermcal compos:tlon
Physmal and cherrucal charac:tensncs

' _Physxcal form (solid, liquid, g'as); .

: Physxcal description (e. g powder, ody sludge)
- Temperaturc,

R |

- __ _Gcnerai chemical class (c.g., md, b#se, soli'eﬁt); "
. :Mol?mlu we_ight; o |

- Densxty,
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- ~ Boiling poing;
- 'Yiscosity;_

- Solubility in w;_te_,; o

- Cohesiveness of the waste;

. Vapor pressure; and

L _' _Flash.po.int..-: :

- Migration and dispersal characteristics of the waste;

P ..Sorpt.ion;

. '. Blodegrad;bzhry. bxoconccntranon, b:otransformaﬁon,
._' .' Photodegradanon rates; | |
S Hydrolysm rates; .fmd

- " Chemical transformations.

The Permittee/ Respondcnt shall document the procedurcs used in makmg
the above determmmons ' :

Contammmon Characrenzation

The Pemuttee/Respondcnt shall collect analytical data on ground water, - |

soils, surface water, sediment, air, and subsurface gas likely to be affected by

releases from the facility. This data shall be sufficient to define the extent, -
origin, direction, and rate of movement of contaminant plumcs Data shall

include:

time and locauon of sa.mphng, a

media saxnpled; '
conceﬁl:mions found;
conditions durmg samplmg, and

the 1dennt}' of the mdmduals perforrmng the samphng and analysxs
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The Perrrnttee/Re5pondent shall address the followmg tvpes of o _
contamination at the facility: o - L | o

1. Groundwater -COntam'ination‘ :

- The Permittee/Respondent shall conduct 2 groundwater | mvestxgatnon to

- characterize any plumes of contamination at the facxhty Th1s mvesnganon

shalI provxde the followmg mforrnatlon

'« A description of the honzontal and vemcal extent of any unrmscxble
- or dxssolved plume(s) originating from the fac:lxty,

.. The honzontal and .vemcal dnrect_an of contaminant movement;
. The velocity of comaminam movement;
« The horizontal and vertical concentration profiles of Appenduc IX

constituents in the plume(s)
. An evaluation of factors 1nﬂuencing the -pluinc movement; and

. An extrapolatnon of future contaminant movement over the time . = i
“period specified by the implementing agency.

~ The 'Permittee/ Respondent shall document the procedures used in making
the above determinations (e.g., well desxgn, well construction, geophysics, -
modelmg, etc) ' :

[NOTE: It may be belpful for tbe Pemxrree/Respondenr 10 rq"er to appizcable _ R
guidance documents such as *RCRA Ground-water Monitoring Technical '
Enforcement Guidance Document (TEGD), OSWER Dzrectwe 9950 1,
Se;o:ember 1986.)

2 | _Soxl Conta_ﬁﬁnation S
The Permittee/ResPohdent shall conduct an investigation to characterize the

- contamination of the soil and rock units above the water table in the vicinity

~ of the contaminant release. The tnvestigation shall mclude the following -
mformatmn

. A.description of the ven:iczl and horizont'al extent of t:ontamin’ation;

. A descnpnon of contaminant and soil chemical properties wuhm the
- _contaminant source area and plume. This includes contaminant
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solublhtv, specmnon, adsorption, Ieachablhtv exchange capac1tv,
biodegradability, hvdrolysxs photolysxs oxidation and other factors
that might affect contaminant migration and transformation; '

. Specific contaminant concentrations;
. Velocity and dircction of contarninmt movement; -and_
e  An extrapolatxon of future contaminant movement over the time

pcnod specified by the 1mplcmcnr.mg agency.

The Permittee/ Respondent shall document the procedures used in makmg .
the above determmanons

[NOTE: Amzlyncal data callecwd under Section I11.C."Source Cbaractmza:zon )
Number 2. "Waste Characteristics” may be velevant to this section. This data

- may be used to supplement this section or elements of the two sections regardmg
waste characteristics may be combined.]

3. Surface Water and Sedimen’t Contamination

The Permittee/ Respondcnt shall conduer a surfacc water mvestxgatlon to

characterize contamination in surface water bodies resulting from

contaminant releases at the facility. The Permuittee/Respondent may also be

required to characterize contamination from storm water runoff.

‘The investigation shall include the following information:

* A description of the horizontal and vertical extent of any immiscible
~ or dissolved plume(s) originating from the facxhty, and the extent of

contamination in underlymg sediments;
. The 'horizontal- and vemcal direction of contaminant movement;

¢ The contarmnant velocity;

. An evaluatlon of the physical, b1ologxcal and chermcal factors
influencing contaminant movement; -

. An'extrapolation of future contaminant movement over the time
- period specified by the implementing agency; and

. A description of the chemical and physical properties of the
contaminated surface waters and sediments. This includes
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deterrmmng the pH, total dxssolved sohds spemﬁc contarmnant S
concentranons, etc. e e _ P

The Perrmttee/ Responde"lt shall documem the procodures used in makmg
~ the above detemunanons -

4. - Air Contamination
The Perrmrtee/Respondent shall conduct an mvesngauon to characterize the. ¢

 particulate and gaseous contaminants released into the atmosPhere. This
mvesngmon shall provnde the followmg mformanon- B

e A descnpuon of the honz,onta.l and vemc:l chrecnon and velocmy of _

~contaminant movement; :
. The rate and amount of the release, and o | o o _
¢ The chemical and physm.l composition of the’ contam.mants(s)

~ released, including horizontal and vertical concentration profiles

The Perrmttee/ Respondem shall document the procedures used in making
the above determinations.

5. ’""Subsurfzce Gas Contzmination-

The Permittee/ Respondent shall conduct an investigation to chzractenze
subsurface gases emitted from buried hazardous waste and hazardous -
coristituents in the ground water. This i mvestxganon shall mclude the
following information::

. A descrxpnon of the honzon:al and vertical extent of subsurface gas
~ migration; _ .
*  The chermal composition of the gases. b'eiﬁg emitted- :
*  The me, amount, and density of the gases bemg ermtted and
. -Honzontal and vemcal concentration profiles of the subsurface gases
e::mrted -

- ‘The Permittee/ Respondent shall document the procedures used in makmg
the above determinations.
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‘E. . Potential Receptor Identification = =

The Permittee/Respondent shall collect data des-ribing the human
populations and environmental systems that currently or potentially are at
risk of contaminant exposure from the facility. Chemical amlysxs of
biological samples may be needed. Data on observable effects in ecosystems
may also be required by the implementing agcncy The followmg

 characteristics shall be identified:

1. - Local uses and possible future u#es of gfound water:

_Type of use {e.g., drinking water source: mumcxpal or: .
. residential, agncul:ural domcsnc/ non-potable, and 1ndustmD
.and o

Location of ground water users including wells and discharge
areas. - ' 3 S R

‘2. Local uses and possxble future uses of surface waters characterized ir in
- ‘the "Environmental Settmg or ”Contammanon Charac:ertzanon
~ Sections above: :

: Domesnc and mumcxpal (e g potable and l:wn/ gardemng
- wa:ermg)

Recr'egnonal (e.g.,"swi'm.rrﬁr;_g, fis_hing); |

Agricultural'

o 'Industnal and

Envzronmental {e.. ﬁsh and wddhfc propagatxon)

3. Authonzcd or unauthonzcd human use of or access to thc facxhty and
- adjacent lands, mcludmg but not limited to:

Recrcmon_;
Hunting;
Residential;

Commercial; .'

- 47




¢ Zoning and

. Relatiohship between population locations and pfevai'iing wind
- direction. S S . :
4, A demographié profile of the people who use or have access

(authorized or unauthorized) to the facility and adjacent land,
including, but not limited to: age; sex; sensitive subgroups; and

environmental justice concerns.

- 5, A description of the ecdiogy of the facility and adjacent areas, _
including habitat and species present and expected to be present. |

6. A description of the biota in surface water bodies on, adjacent to, or ..
- affected by the facility. R Shmns ‘10, or.

7. A descriptioﬁ of any state and federal end'angere'd or threatened
' species (both proposed and listed) near the facility. '

- Section IV: Preliminary Evaluation of Corrective Measure Technologies by
Laboratory or Bench-Scale Studies foptional] ' :

- The Permittee/Respondent may conduct laboratory and/or bench scale _
studies to determine the applicability of a corrective measure technology or
technologies to facility conditions. These studies may be conducted ac any
time during the RFL; the intent is to collect information that will be useful
in evaluating potential technologies and to conduct additional studies when -
sufficient data is available and useful. The Permittee/Respondent shall
analyze the technologies, based on literature review, vendor contracts, and

- past experience to determine the testing requirements. - -

- [NOTE: Appendix F presents standard geologic data requivements for
consideration in the technology decision process, and Appendix A provides
references for technical assistance (e.g., “Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA* - Chapter 5))

The Permittee/Respondent shall develop a tesfing plan identifyiﬁg the type(s)
and goal(s).of the study or studies, the level of effort needed, and the -
procedures to be used for data management and interpretation, -

- Upon completion of the testing, the Permittee/Respondent shall evaluate the -
 testing results to assess the technology or technologies with respect to the
site-specific questions identified in the test plan. : L
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The Permittee/ Rcspondem sha.ll preparé a report sumrnarxzmg the tcstmg L _
program a,nd 1ts results (1f St‘IJdICS are performed), both positive and negame._

: Secnon V Invesnganon Results and '\nalvsis :

" The Permutee/Respondent shall preparc an analvm and summary of ail
faclity investigations and their results. The investigation data should be
sufficient in quality (e.g., quality assurance procedures have been followed)
and quantity to describe the nature and extent of contamination, potential
threat to human health and/or the environment, and to support thc
. Corrective Mea.sures Study and/ or ISMs.

A Data Analys1s3

The Perrmttee/ Respondcnt shall analyz.e all facxhty mvcsugatxon data

'outhned in Section III and prepare a report on the type and extent of

contamination at the facility including sources and migration pathways. The
~ report shall describe the extent of contamination (qualltanve/ quantitative) in

relatlon to background levels md1cat1ve for thc area.

B. Medxa Clcanup Sta.ndards

The Pernuttee/Respondcnt shall provide information as required by the

- implementing agency to support the agency’s selection/development for
media cleanup standards of any releases that may have adverse effects on -
human health and the environment due to migration of waste constituents.
Media cleanup standards are to contain such terms and provisions as

- necessary to protect human health and the env1ronrnent, including, the
provisions stated below.

[NOTE: Implemenzmg agencies sbould determine which of the fol!owmg items
under | tbrougb 4 below are necessary on a site-specific basz:.]

L Ground-water Cleanup Standards

The Perrnmee/Respondcnt shall provide information to support the
implementing agency’s selection/ devcloPment of ground-water cleanup
standards for zll of the Appendix IX constituents found in the ground water

during the Facility Investigation (Section III). The mplemcntmg agency
may rcqmre the followmg mformatlon

*  For any constituents for which an MCI. has been prornulgated o
undcr the Safe Drmkmg Water Act, the MCL value;. - - _ o
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Background concentration of the consmuent in the ground

'water, or

An alternate standard (e.g., an alternate corcentration limir .-
(ACL) for a regulated unit) to be approvcd by the

imp lemennng agency

2 -Soil'Cleanup Standzr&s

~ The Perrmttee/ Rcspondent shall provide information to support the
- implementing agency's selection/development of soil cleanup standards.
- The implementing agency may require the follownng information:

 The volumc and physzcal and chemical charactensncs of thc

wastes in the umt,

"The effecnveness and rehab:lxty of conmnmg, confmmg, and

collecnng systems and structures in preventmg contaminant
rmgranon, :

"The hydrolog:c characreristics of the unit and thc surroundmg
area, including the topography of the land around the unit;

The patterns of precxpxtmon in the reglon;

~ The exxstmg quahty of surface soils, mcludmg othcr sources of

contamination and their cumulatxve impacts on surface sods,

Thg potential for contaminant rmgratlon and unpact to the
underlying groundwater; . . .

The patterns of land use in t.hc region;

' The potential for health risks caused by human exposure to

waste constituents; and

The potentxal for damagc to domestic 'anlmols, wildlife, food
chains, crops, vegetation, and physm.l structures aused by
exposure to waste constituents.

3. Surface Water and Sediment C]eanup Standafds

The Permittee/Respondent shall provide information to support the _' |
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implementing agency's selection/development of surface water and sediment
cleanup standard.s The 1mplemeqt1ng agency may require the followmg

mformmon

The volume and thSiCGli and chermcal characrenst:cs of the
wastes in the unit;

The effectiveness and rehab:lxtv of contammg, contmzng, and

: coIIectmg systems and structures in prevenzmg contaminant

rmgranon,

The hvdrologlc characteristics of the unit and the surroundmg
area, mcludmg the topography of the land around the unit;

The pa:tems of precipitation in the region;
The quantity, quality, and direction of ground-warer flow;

The proximity of the unit to surface warers;

‘The current and pogential uses of nearby surface waters and -
- any water quahty standards establishied for those surface
waters; :

-

~ The existing quzlity of surface waters, including other sources

of contamination and their curnulanve tmpacts on surface
waters; :

The potcnnal for damage to domestic ammals, wxldhfe, food

chains, crops, vegetation and physical structures caused by

eXposure 1o waste consntuents'

‘The parterns of land use in thc region;' and

The por.cntlal for hcalth risks caused by human exposure to
waste constituents,

4 Air Clemup Standa.rds

The Pemuttee/Rcspondent shall provide information to support thc
implementing agency’s selection/development of air cleanup standards. ‘The
- implementing- agency may require the fol!owmg information:

The volumc and physical and cheuncal chara.ctensncs of the
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- wastes in the unit, including its potential for the emission and

dispersal of gases, aerosols and particulates;

* . The effectiveness and reliability of systerns and structures to
- reduce or prevent emissions of hazardous constituents to the 5
ain _ _ R .
. ®  The operating characteristics of the unit:
*  The atmospheric, meteorological, and topographic

- characteristics of the unit and the surrounding area;

*  The existing quality of the air, including other sources of .
. contamination and their cumulative impact on the air;

®  The potential for health risks caused by human exposure to
waste constituents; and S : S

. The potential for damage to domestic animals, wildlife, crops,
vegetation, and physical structures caused by exposure to waste.
constituents. : - o

5. Other Relevant Cl'eanup Standards -

The Permittee/ Respondent shall idenrify all relevant an.d_ applicaEle standards
for the protection of human health and the environment (e.g., National
Ambient Air Quality Standards, Federally approved state water quality

standards, etc.).
Analysis of Risk [optib_r.m_lf -

The implementing agency may require the Permittee/Respondent 1o prepare
an analysis of risk at the facility. This analysis may include ecological as well
as human health risk, Generally a baseline risk assessment wouldbe
conducted during the RFI stage with further analysis occurring during the
CMS stage. . _ SRR 3

[NOTE: While some implementing agencies may require the . _
Permittee/Respondent to conduct a risk assessment, the policy on conducting risk
assessments in the corvective action program is evolving. Currently, their use is
optional at the discretion of the implementing agency and should be based on
site-specific conditions, Appendix G presents a list of available guidance for

conducting risk assessments.)
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secnion VI

The Permittee/ Respondent will, at 2 mlmmum, provide the 1mplemantmg
igency with signed [monthly, bimonthly, or quarterly] progress reports.
These reports may be required to contain the toIl_omng mtormauon, but
agency requirements are not limited to this list:

L. Ad escnpnon and estimate of the percentage of the RFI completed; o ,_

| = B

‘Summaries of all tmdmgs in the repomng perzod mch.dmg results of.
'.zm :amplmg and analy s1s; : :

3. Summaries of 4/ changes made in the RFI dunng the repomng
penod :
4 Summmes of all contacts with represematlve of the local commumty, |
public i interest groups or State governmem during the repomng
period;
5. Sumrriaries' o_f all contacts made regarding access to off-site property;
6. Summaries of all problems encountered during the reporting period; S —
7. Actions being taken to fecrifv problems;
8. Changes in relevant persormel durmg thc repomng penod :
9. Pro;ected work for the next repor‘tmg per;od and

12.  Coples of daﬂy reports, mspemon reports, laboratory/ momtormg
data, ete. - - L | P

Section VIIL: Proposed Schedule

The Permittee/ Respondent will provi'de_thc i.mplement'irig. _ _
agency with RFI reports according to the following schedule: =~ - i

(Section I)

Facility Submission o _'_Q__q_g Dare
Descr.iption of Current - [ DATE]
Conditions o _ 1




" RFI Workplan .
| {Section m -

- Draft RFI Report.
' a’SeEtions_ Hland V). -

Final RFI Report :
(Sections III and V}

' comments on Draft RFI o

- of approval.

. submital of the C\fIS
o requlred)

[DATE]

'[NU}/:IBER-} daf/s ..af_;er_' -

Laboratory and Bench-

- Scale Studies
{Section 1IV)

Progress Réports on
- Sections [ through V

RFI Workplan Approval :

'{\ImIBER]davsa&er L

the implementing agency
Report, {date .

may be tied to this :
| Workplan,'if N

_ Concurrent wn:h Fmal R.FI :
B Report ' :

[ MONTHLY, BL
- MONTHLY, other .

| _,{see Section VI above for guzdrmce on prog'ress reporrs ]




. Chapt;:r Iv: Cbrr_.cctivc' Mcasﬁrcs'émd}_

Introduction
The purpose of the Corrective Measures Study (CMS) portion of the RCRA
corrective action process is to identify and evaluate potential remedial alternatives
for the releases that have been identified at 2 facility. The scope and requirements
of the CMS, however, need to be balanced with the expeditious initiation of -
remedies and rapid restoration of contaminated media, both major goals of the
" RCRA corrective action program. In keeping with these goals, the implementing
. agency may allow a streamlined approach to remedy selection, enabling a facility to
move from facility investigation to corrective measures implementation more
- rapidly. Information gathered during the implementation of ISMs should be used to
- augment the CMS and avoid duplicative efforts. Aspects of the implemented ISMs
* may be viewed a5 an early and focused CMS. In some cases, the ISMs may =~
substitute for the final CMS/CMI after review and approval by the implementing =
agency. The Permittee/Respondent shall furnish all personnel, materials, and -
services necessary for, or incidental to, performing the CMS. - :

It is anticipated that Permittees/Respondents of larger sites with complex-
environmental problems may need to evaluate several alternative remedial _
approaches in determining the most appropriate remedy for the facility. For other.
RCRA facilities, however, it may be appropriate for the implementing agency to
allow the Permittee/Respondent to evaluate only one alternative. o

Studies needed for developing sound, environmentally protective remedies may
be relatively straightforward at some RCRA facilities, and may not require extensive -
‘evaluation of a number of remedial alternatives. Such “streamlined” CMS's can be
tailored to fit the complexity and scope of the remedial situation presented by the
facility.  For example, if the environmental problems at a facility were limited to 4
- small area of soils with low-level contamination, the CMS might be limited to a
single treatment approach that is known to be effective for such types of
contamination. In a different situation, such as with a large municipal-type landfill,
it may be obvious that the source control element of the CMS should be focused on’
- containment options, while contaminated media remediation may require more '

extensive study. It is anticipated that a streamlined or highly focused CMS may be
appropriate in the following types of situations: S

1. - "Low r_isk;‘ facilities. Facilities where eavironmeatal problems are -
- relatively small, and where releases present minimal exposure concerns. -
 Such facilities might have limited on-site soil contamination.
2. High _ciualiry remedies proposed by the Permittee/Respondent. The
Permittee/Respondent may propose a remedy which is highly protective
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(such as an action which wou‘d remedxate to non-detectable levels} a.nd
which is consistent with all other remedial objecmes

' Famhtzes with stmghtforward remedxal solutions. For some
‘contamination problems, standard engmeermg solutions can be applxed

that have proven effective in similar situations. An example might be
cleanup of soils contaminated with PCBs by excavanon, removal and -
treatment, then dxsposal

Phased remeches At some facﬂmes the nature of the environmental

problem will dictate development of the remedy in phases, which would

focus on one aspect (such as groundwater remediation) of the remedy, or

one area of the facility that requires immediate measures to control
further environmental and human exposure problems. In these
situations, the CMS could be focused on that specxﬁc element of the

‘overall remedy, with follow-up studies as appropriate to deal with the

remaining remedial needs at the facility.- Such studies should be .
documented in later CMS phases. For partzcularly large facxlmes, several
phases should be desxgnared '

It is also recogmz.ed that, in contrast to the above situations, some facilities with
very extensive or highly complex environmental problems will likely require an
assessment of a number of alternative remedial technologies or approaches. The
following are examples of situations which would likely need relanvely extensive
studxes to be done to support sound remedy selecuon decisions: '

L

3

"ngh risk” facilities with complex rcmedml solutions. Such facilities

- might have large volumes of both concentrated wastes and contaminared

soils, for which several treatment technologies could be apphed to achieve
varying degrees of effectiveness (such as reduction of toxicity or volume),

- in conjunction with dxfferent types of containment systems for residuals.

Contaminant problerns for which several dszercnt approaches are
practicable. There may be several, quite distinct technical approaches for
remediating a problem at a facdzry, each of which offers varying degrees
of long-term reliability, and could be implemented over different time

frames, In such cases, remedy selection decisions will necessarily involve

a difficult balancing of competing goals and interests. Such decisions

_must be supported Wlth adequate mformatxon

Facilities for wh:ch umovmve treatment tech.uologxes may be viable.

In addition to the above examples of situations ealling; for either a limi_ted; or
 relatively complex CMS, other studies will fall in the middle of that range. Given
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the wide range of possibilities for structuring the CMS, this guidance encourages the -
implementing agency to focus the evaluation on appropriate remedies, tailoring the
scope and substance of the study to fit the complexity of the situation, It will also -
be the responsibility of the implementing agency to determine what level of _
evaluation and documentation is necessary in order to support the ultimate remedy
-selection for the facility: ' S o

The implementing agency has the discretion to not require sections of the plan
and/or report that are specified in this guidance, in those site-specific situations
where all the requirements may not be appropriate. The implementing agency also
may require the Permittee/Respondent to conduct additional studies beyond what is
discussed in the scope of work in order to support the CMS., The -
Permittee/Respondent will furnish all personnel, materials and services necessary to
conduct the additional tasks. - o ' =
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(NOTE: With certain exceptions, the provisions set out in, sections I through IV are
intended as guidance, and these provisions should be justifiable and taslored to site- .
specific conditions when incorporated into permits or orders. The exceptions are certain
provisions which are based on specific vegulatory or statutory requirements applicable to
permitting. Regulatory and statutory requirements ave binding and do not require site-
specific justification. Applicable requirements include: public notice requivements
- specified in 40 CFR subpart D and requirements in 40 CFR §264.101. The following
Scope of Work (SOW) for the Corrective Measures Study is intended to be 2 flexible .

 document capable of addressing both simple and complex site Situations.) A

Scope of Work for a"Correctiv_c Mmum Study (CMS)
Purpose | | | | o _ |
The purpose of the Corrective Measures Study (CMS) portion of the RCRA
corrective action process is to identify and evaluate potential remedial alternatives
for the releases that have been identified at a facilicy, : S

Scope .

A Corrective Measures Stﬁdy Workplan and Corrective Measures Smdy“ choi‘t _
are, unless otherwise specified by the implementing agency, required elements of the
- CMS. The CMS consists of the following components: )

Section I: Correcti\}e'.Measgrés S:udy .Workplan :
Section II: Corrective .Measur'es_ Stﬁ&y Repoft
._Int_roduction-/Purpose o
Deécripticm of Current Conditions _

- Cotrective Action Objectives

v o0 o

Identification, Screening and Development of Corrective Measure
Alternatives : o

Moo

Evaluation of A Final Corrective Measure Alternative

Recommendation by a Permittee/Respondent for a Final -
Corrective Measure Alternative I '

G. Public Involvement Plan - |
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Section III:

Section IV:

| _-Prégress Reports

_ 'Pro.po.seci Sch_e&ui_e_
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Secnon I Correcw«e \f{easures Stuav Workplan )

The Corrective Measures Study { CMS) Workplan may be reqmred by the
implementing agency. If requ1red it shall include the followmg elemems

1.

_A site-specific description of the overall purpose of the Correcnve
- Measure Study, '

A descnpnon of the corrective measure objectlves, mcludmg proposed

target media cleanup standards (e.g., promulgated federal and state -

- standards, risk derived standard.s) and points of compliance or a

description of how 2 nsk assessment wlII be performed (e.g., guxdanoe

: 'doc:umenrs)

A descrlpnon of the specnfxc corrective measure technologxes and/ or
corrective measure alternatwes whlch wnll be studied;

A desu‘:pnon of the general approach to mvestxgatmg and evaluatmg

potential correctwe measures;

A detailed descnpuon of any proposed pnlot laboratory and/or bench
_scale studies; _

[NOTE: Appendix A provides rq"erences for tecbmcal assistance (e g
“Guidance for Conducting Remedial Investigations and Feaszbzlzry Stadies
Under CERCLA® - Chapter 5, /.

 A proposed outhne for the CMS Report mcludmg a descnpuon of how

mformanon will be presented and

A descr:ptzon of overall pro;ecz rnanagement mcludmg overall approach _
levels of authority (include organization chart), lines of communication,
project schedules, budget and personnel. Include a description of

qualrflcmons for personnel directing or performing the work,

Secuon 1I: Correcuve Measurcs Study Report

The Corrective Measures Study (CMS) Report shall mclude the followmg elements:_ |

A.

Introducnon/ Purpose

* The Perrmt:ce/ Responden: shall descr:be the purpose of the document

and provrde a summary descnpmon of the project.
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~ B.  Description of Current Conditions

The Permittee/Respondent shall includs a brief summary/discussion of
any new information that has been discovered since the RFI current
- conditions report was finalized. This discussion should concentrate on
‘those issues which could significantly affect the evaluation and selection
‘of the corrective measures alternative(s), ' o

[NOTE: The imp[ménting agency may allow the Pem'itrée/Re..spo'ndénr o
- reference the RFI curvent conditions report in lieu of additional discussion in
| this secion.] : S '

C.  Media C_le:uiup Standards . -

The Permittee/Respondent may propose media cleanup standards. The

- standards must be based on promulgated federal and state standards, risk derived

standards, all data and information gathered during the corrective action process

{e.g., from interim measures, RCRA Facility Investigation, etc.), and/or other

 applicable guidance documents.” If no other guidance exists for a given

- contaminant and media, the Permittee/Respondent shall propose and justify a
media cleanup standard. S

The information to support the agency’s decision may be submirted by the
Permittee/Respondent as part of the investigation analysis (see Section V of the RFI
scope of work). The Permittee/Respondent may propose to modify the media cleanup
standards during the CMS. As a result of this or other new information, the |
implementing agency may modify the cleanup standards. . Final media cleanup
standards are determined by the implementing agency when the remedy is selected -
and are documented in the Statement of Basis/Response to Comments (SB/RTC) or
permit modification.] - e o :

[NOTE: The .impl_ementz'ng-agency may set d&m.up standards Eefore..tbe CMS stage.

D.  Identification, Screening, and Development of Corrective Measure
~Alternatives : - L
1. Identification: List and briefly describe potentially applicable
" technologies for each affected media that may be used to achieve
the corrective action objectives. The Permittee/Respondent
should consider including a table that summarizes the available -
~ technologies. Depending on the site-specific situation, the -
implementing. agency may require the Permittee/Respondent to
- consider additional technologies. ' o

The Permittee/Respondent should consider innovative treatment
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technologies, especially in situations where there are a limired e
number of applicable corrective measure technologies. Innovarive 1
technologies are defined as those technologies utilized for
remediation other than incineration, solidification/stabilization, i
- and pumping with conventional treatment for contaminared s
groundwater fsee Appendix C]. Innovative treatment ~echnologies
may require extra effort to gather information, to analyze
options, and to adapt the technology to the site-specific situation. o
Treatability studies and on-site pilot scale studies may be
‘necessary for evaluating innovative treatment technologies.

to, or chooses to, evaluate 2 number of corrective measures

technologies, the Permittee/Respondent will evaluare the _ x
“technology limitations to show why certain corrective measures - ST
technologies may prove unfeasible to implement given existing b
waste and site-specific conditions. ' ' '

2  Screening [optional]: When the Permittee/Respondent is required -

Likewise, if only one corrective measure alternative is being

analyzed, the Permittee/Respondent must indicate any

technological limitations given waste and site-specific conditions at’ o
the facility for which it is being considered. The Permirtee/ I
Respondent should consider including a table that summarizes
these findings. - E

3.~ Corrective Measure Development foptionall: As required by the
implementing agency, the Permittee/Respondent shall assemble
the technologies that pass the screening step into specific : :
alternatives that have potential to meet the corrective action T
objectives for each media. Options for addressing less complex -
sites could be relatively straight-forward and may only require
evaluation of a single or limited number of alternatives. |
Each alternative may consist of an individual technology or a
‘combination of technologies used in sequence {i.e., treatment ;
train). Depending on the site specific situation, different T
alternatives may be considered for separate areas of the facility.
List and briefly describe each corrective measure alternative.

Evaluati_ori of a Final Corre_ctive,-Mcasure Alternative
For each remedy which warrants a more detailed evaluation, including

those situations when only one remedy is being proposed, the - N
Permittee/Respondent shall provide detailed documentation of how the o
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potential remedy will comply with each of the standards listed below.
These standards reflect the major technical components of remedies -
including cleanup of releases, source control and management of wastes
that are generated by remedial activities. The specific standards are

" provided below. | R

1 Protect human health and the environment,

2. Attain media cleanup standards set by the implementing agency.

3. . Control the source of releases so as to reduce or eliminate, to the
extent practicable, further releases that may pose a threat to

_ human health and the environment. _ N _ _

4. Comply with any applicable standards for management of wastes.

5. - Other Factors. .~ o L

In evaluaring the selected alternative or alternatives the
Permittee/Respondent shall prepare and submit information that _
documents that the specific remedy will meet the standards listed above.
The following guidance should be used in completing this évaluation.
This guidance provides examples of the types of information that would
be supportive; the implementing agency may require additional
information. .. - e B ”

Protect Hurnan Health and the Environment

Corrective action remedies must be protective of human health and the
environment. Remedies may include those measures that are needed to
be protective, but are not directly related to media cleanup, source .
control, or management of wastes, ‘An example would be a requirement
to provide alternative drinking water supplies in order to prevent
exposures to releases from an aquifer used for drinking water purposes.
Another example would be a requirement for the construction of barriers
or for other controls to prevent harm arising froin direct contact with

. waste management units. Therefore, the Permittee/Respondent shall
include a discussion on what types of short term remedies are appropriate
- for the particular facility in order to meet this standard. This
information should be provided in addition to a discussion of how the
other corrective measure alternatives meer this standard. '

Attain Media Cl_canup Standards Set by the Implementing Agency |
Remedies will be réquired to attain media cleanup standards set by the
- implementing agency which may be derived from existing state or federal

regulations (e.g. groundwater standards) or other standards. The media
cleanup standards for a remedy will often play a large role in determining
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the extent of and technical approaches to the remedy. In some cases, -
certain technical aspects of the remedy, such as the practical capabilities
of remedial technologies, may influence t6 some degree the media cleanup
standards that are established. . ' 2 R

~ As part of the necessary information for satisfying this requirement, the

Permittee/Respondent shall address whether the potential remedy will -

achieve the preliminary remediation objective as identified by the

implementing agency as well as other, alternative remediation objectives

that may be proposed by the Permirtee/Respondent. The o

- Permirtee/Respondent shall also include an estimate of the time frame
necessary for each alternative to meet these standards, ' '

Control the Sources of Relea_sc's

A critical objective of any remedy must be to stop further environmental
- degradation by controlling or eliminating further releases that may pose a-
threat to human health and the environment. Unless source control
measures are taken, efforts to clean up releases may be ineffective or, at
best, will essentially involve a perpetual cleanup. Therefore, an effective
source control program is essential to ensure the long-term effectiveness
and protectiveness of the corrective action program.. - '
The source control standard is not intended to mandate a specific remedy
or class of remedies. Instead, the Permirtee/Respondent is encouraged to -
examine a wide range of options. This standard should not be .
interpreted to preclude the equal consideration of using other protective
remedies to control the source, such as partial waste removal, capping,
slurry walls, in-situ tregtment/stabilization and consclidation. :

- [NOTE: When evaluating potential alternatives, further releases from sources .
. of contamination are to be controlled 10 the extent practicable. This qualifier
is intended to account for the technical limitations that may in some cases be
encountered in achieving effective source control. - For some very large
landfills, or large areas of widespread soil contamination, engineering
solutions such as treatment or capping to prevent further leaching may not be
technically practicable, to eliminate further releases above health-based
contamination levels. In such cases, source controls may need to be combined

_with other measures, such as plume management or ecposure controls, to’
ensure an effective and protective remedy.]

~ As part of the CMS Report, the Permittee/Respondent shall address the

issue of whether source control measures are necessary, and if so, the
type of actions that would be appropriate. Any source control measure
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“proposed should mclude a chscussmn on how weil the method s
anticipated to work given the particular situation at the facility and the
known- track record of the spemhr' technmogy’

4 Compiy W:th Any Apphcable Standards for' Manﬁgémérit of Wastes,

The Perrruttee/Rcspondent shall mcludc a discussion of how the specific' - |
~ waste management activities will be conducted in compliance with all
- applicable state or federal regulatxons (c g closure rcqu:rements, land

disposal restrictions).
T A

5. Other Fa&ofs"

There are five gencral factors that will be considered as appropnate by -
 the implementing agency in selecting/approving a remedy that meets the
four standards listed above. These factors represent a combination of
 technical measures and management controls for addressing the

environmental problems at the facdxty Thc five general dccxs:on factors

include: : .

_ -Long-tcrm rel;ablhty and effectiveness; :
Reduction in the toxicity, mobility or volurne of wastes;
Short-term effectiveness; -
Implementability; and

Cost. '

fhn_ﬁ!a‘?‘

The implementing agency may request the Permirtee/ Respondent to

provide additional information to support the use of these factors in the o
“evaluation of viable remedial alternatives. Examples of the types of | :

mforrnmon that may be requested are provided beIow '

. Long-term Rehablhty and Effecnvcness

' Demonstrated and expected rehabtllty is a way of assessing the
risk and effect of failure. The Permirtee/Respondent may

 consider whether the technology or a combination of technologies

- have been used effecnvely under analogous site conditions,

- whether failure of any one technology in the alternative would
have an immediate impact on recsptors, and whether the .
alternative would have the ﬂcxszhty to deal with uncontrollable
changes at the site (e. g heavy rain storms, earthquakes, etc.).

Most corrective measure technologles, thh the exception of
destmcnon, deteriorate with time. Often, detenoranon can be
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potential long-term benefits.

slowed through proper system operation and maintenance, but .
the technology eventually may require replacement. Each
corrective measure alternative should be evaluated in terms of the
projected useful life of the overall alternative and of its -

time the level of effectiveness can be mainrained.

component technologies. Useful life is defined as the lengtﬁ.of -

Reduction in the Toxicity, Mobility or Volume of Wastes:

As.z gcnerﬂ goal, remedies will be preferred that employ
techniques, such as treatment technologies, that are capable of

eliminating or substantially reducing the inherent potential for the

wastes in SWMUs (and/or contaminated media at the facility) to
cause future environmental releases or other risks to human -
health and the environment. There may be some situations
where achieving substantial reductions in toxicity, mobility or
volume may not be practical or even desirable. Examples might

 include large, municipal-type landfills, or wastes such as
~ unexploded munitions that would be extremely dangerous to

handle; and for which the short-term risks of treatment outweigh

Estimates of how much the corrective measures alternatives will

- reduce the waste toxicity, volume, and/or mobility may be

helpful in applying this factor. This may be done through a

“comparison of initial site conditions to expected post-corrective

measure conditions.

- Short-term Effectiveness

Short-term effectiveness may be particularly relevant when
remedial activities will be conducted in densely populated. areas,
or where waste characteristics are such that risks to workers or to
the environment are high and special protéctive measures are

- needed.  Possible factors to consider include fire, explosion,

exposure to hazardous substances and potential threats associated

-with treatment, excavation, transportation, and redisposal or
containment of waste material. | - |

Implementability - |
" Implementability will often be 'a.dcterr.:iining'variable in shaping

_remedies. Some technologies will require state or local approvals
prior to construction, which may increase the time necessary to
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‘implement the remedy In some cases, state or local restrictions
or concerns may necessitate eliminating or deferring certain
technologies or remedial approaches from consideration in remedy
selection. Information to consider when assessmg '

- xmplementabdny may include:

1. The administrative _’acuvmes needed to implement the
corrective measure alternative (e.g., permits, rights of way,
off-site approvals, etc.) and the iength of time :hcse
activities wdl take;

2. The constructlbxhty, time for 1mplemcntatxon, and nme for
' beneficial results, -

3. The aveilability of adequare off-site treatment, storage
'~ capacity, disposal services, needed technu:a.l services and
'matenals, and :

4. The avaxlabxlxty of prospectxve technologles for each
corrective measure s.lternmve ' :

e Cost

The relative cost of a remedy may be an appropriate
considerartion, especially in those situations where several
different technical alternatives to remediation will offer
equivalent protection of human health and the .
environment, but may vary widely in cost. However, in

- those situations where only one remedy is being proposed,
the issue of cost would not need to be considered. Cost

~estimates could include costs for: engineering, site
preparation, construction, materials, labor, :
sampling/analysis, waste management/ disposa.l permitting,
health and safety measures, tmmng, opermon and.
mamtenance, erc.

F. ..Recommendmon by Perrmttee/ Respondent for a Final Corrccuve
Measure Altematxve _

In the CMS Report, the Permittee/Respondent may recommend 2 -
preferred remedial alternative for consideration by the implementing
agency. Such a recommendation should include a description and
supporting rationale for the proposed remedy, consistent with the
- remedial standards and the decision factors discussed above. Such a
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recommendmon is not requlrcd and the 1mpiement1ng agencv sull retains.
the role of remedy selection.

. Publxc Involvement Plan '

Aftcr thc CMS has been pcrformed by the Pcrrmttcc/ Respondent anc! the
implementing agency has selected a prcfcrred alternative for proposal mn

the Statement of Basis, it is the agency’s policy to request public

- - comment on the Administrative Record and the proposed corrective .
-measure(s). Changes to the proposed corrective measure(s) may be made

after consideration of public comment.- The implementing agency may

also require that the Pcrrmttee/Respondent perform additional corrective

measures studies. If the public is interested, a public meeting may be
held.. After consideration of the public’s comments on the proposed.

corrective measure, the agency develops the Final Decision and Response

to Comments (RTC) to document the selected corrective measure, the
agency’s justification for such selection, and the response to the public’s
comment. Additional public involvement activities may be necessary,
based on facdxty spccafxc circumstances. -

[NOTE. Notice yeguirements for permzrs are set out at 40 CFR Part 270
subpart D. See RCRA Public Involvement Manual [EPA/SJO R:53.006,

September 1993 for further guidance.]

Section II: Progress chorts

The Permittee/Respondent will, at a minimum, prov1de the implementing -
agency with signed [monthly, bxmonthly, or quarterly] progress reports. These
reports may be required to contain the following information, but agency
requirements are not limited to this list:

1.

2.

A descnptmn and estimate of the pcfccntagc .of the CMS co'mplet'c'd.'

Summaries of &l/ findmgs in the reportxng pcnod mcludmg rcsults of any
pilot studies;

Summaries of a// changes made in the CMS dunng the repomng penod

Summmes of all contacts with represcntanve of the local community,
public interest groups or State government: dunng the repor:mg penod

Summanes of aﬁ contacts made regarding access to off-sn:e propcrcy,

Summanes of all problcms encountered dunng the reporting pcnod
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7 Aaions'being'takeo t.o rectify proble.ms; : _
8. . Changesin r“levmz persoqnel dL.rmg the repomng penod
9. ) Pro;ected work for the next repomng perlod and -
© 18, .. Copies. of dnly reports, inspection reports, laboratory/momtonng data, _
etc. . .
' Section IV Proposed Schedulc

The Perrmttec/Respondent will provndc the unplcmcntzng agency with CMS reports
accordmg to the followmg schedule: _ '

aczl-ity_ Submission " Due Date

CMS Workplan = [DATE]
- (Section [ o .

Draft CMS Repor: [ NUMBER ] days after
(Section II) . CMS Workplan Approva.l

Final CMSReport [ NUMBER ] days after
(Sections II) - the implementing agency
' S comments on Draft CMS Report

Progress Reports on [ MONTHLY, BI-

" Sectionsland I ©  MONTHLY, other ]
' [see Section III above ﬁ)r guzdance on pmgress reports.].
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.- Chapter V:' Corrective Measures Implementation
Introduction

The purpose of the Corrective Measures Implementation (CMI) portion of the
- RCRA corrective action process is to design, construct, operate, maintain and '
monitor the performance of the corrective measure(s) selected by the implementing
agency. Thus far in the corrective action program, the CMI process generally
entailed 2 conceptual design phase for the selected remedy, a detailed review of
intermediate plans and specifications by the implementing agency, and the =
development, of final plans and specifications. : o '

The new CAP encourages implementing agencies to make the process more
flexible and streamlined. Intermediate design plans may or may not be required at
specific design points (30, 50, 60, 90, and/or 95% are given as examples). Other
sections may be combined or eliminated. ..~ - . 7 :

For example, a CMI Workplan may be submitted to the implementing agency
rather than the Conceptual Design (Secrion I}, Intermediate Plans and Specifications
(Section III}, and Construction Workplan (Section V). The implementing agency -

. may approve (or conditionally approve with comments) the CMI Workplan and not
 require submittal of Final Plans and Specifications (Section IV) and Construction

Workplan (Section V). A Health and Safety Plan (Section VIII) and Public

- Involvement Plan (Section IX) also may be included in a CMI Workplan, -

Implementing agencies may consider other approaches to expedite the process and

~ initiate implementation of corrective measure(s) more quickly, = - '

As discussed in Chapter II, one such approach involves initiating ISMs prior to
- the CML Plans submitted for ISMs (e.g., health and safery plans, public ‘
involvement plans) may be used or updated during the CMI, particularly since ISMs -
should be compatible with final corrective measures. In most cases this will be true;
with the only changes being an expansion/adjustment of the ISMs to constitute 2
final remedy. . N ‘ - '

Another approach to expedite the CMI process involves setting final remedial
(or stabilization) media cleanup standards but not specifying the process by which

~ the standards would be attained. This performancs-based approach should lower-

oversight by the implementing agency and promote faster cleanup., The -

implementing agency should give special consideration to the types of progress

reports (see Section X) it will require from the Permirtee/Respondent so that it can

monitor progress toward achieving the media cleanup standards if this approach is

taken. '
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[NOTE: With certain exceptions, the provisions set out in sections I through XI are
intended as guidance, and these provisions should be justifiable and tailored 1o site-
specific conditions when incorporated into permits or orders. The exceptions are cerzain

provisions which ave based on specific regulatory or statutory requirements applicable to -

permitting. Regulatory and statutory requirements are binding and do not require site-
- specific justification. Applicable requirements include: financial responsibility '
- requirements in RCRA sections 3004(u) and 3004(v) and 40 CFR § 264, 101.]

- .Scope of Work for Corrective Measures Implementation

Purpose
The purpose of the Corrective Measures Implementation (CMI) program is to

esign, construct, operate, maintain and monitor the performance of the corrective

‘measure or measures selected by the implementing agency. Corrective measures are
intended to protect human- health and/or the environment from releases from the

facility. The Permittee/Respondent will furnish all personnel, materials and services

necessary to implement the corrective measures program.

Scope -

" The documents required for Corrective Measures Implementation are, unless the =

implementing agency specifies otherwise, a Conceptual Design, Operation and

- Maintenance Plan, Intermediate Plans and Specifications, Final Plans and
Specifications, Construction Workplan, Construction Completion Repor,
‘Corrective Measure Completion Report, Health and Safety Plan, Public
Involvement Plan, and Progress Reports. . The scope of work (SOW) for each

“document is specified below. The SOW’s are intended to be flexible documents
capable of addressing both simple and complex site situations. If the
Permittee/Respondent can justify, to the satisfaction ‘of the implementing agency,
that 2 plan-and/or report or portions thereof are not needed in the given site-
specfic situation, then the implementing agency may waive that requirement.

The implementihg_ agency miy require the Permittee/ Rcspdndent to conduct
additional studies beyond what is discussed in the SOW’s in order to support the
CMI program. The Permittee/ Respondent will furnish all personnel, materials and

services necessary to conduct the additional tasks.

[NOTE: See introduction Jfor discussion on stm.mlz'nir'zg sec:i'ons.of the CMI Scope 6f g
Work] E B o o : : '

The CMI consists of the following cqmponents, which for diﬁty_ are designated
- as sections in this Scope of Work. o -
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- Section I: : Conceptua.l Design (13% Desxgn Poxﬁt) . |
| A. Introducnon/Purpose |
B. Correttive Measures Objedives
ol Conceptuzl Model of Contarmnant Mzgranon“
| D Descrxpnon of Corrective Measures .
E. Pr0]ect Mmagcﬁcnt |
-F. Projcct Scl{c.dt.ale
G. Design .Criteria
- H De'sig.n'B'asis
L. Wa.;;g_ -Managefnén; Pra;:fices'
J. Required Permits
K Long-icad Procurement C0n51derat1ons

L. Appendxces

- Section II: | Operatxon and Mamtenance Pla.n

e

A. Introduction/ Purpyos_e
B. Projecz'_Mana'gement'
C. Sys#ém Description
D. .P_er.s_on.ncl Training :
E. Star’f-up Prooedﬁfes
F. Operztxon and Mamtenmce Procedures
G. Replacemcnt Schedule for Eqmpment and Insulled Componems '

H. Waste Mamgement Practices
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I Corrective Measure Compl_.erior.i_._ ri.teria'. _ L
E ) K.I Operatiori and Maintena'nc.e Contingency Pfocedurés-' |
L. Data Managemcm and Documemmon Reqmrements

Section IIl;  Intermediate Plans and Specxﬁcat:ons (30, 5¢, 60, 90 and/ or 95%
S “Design Pomt) '

Section IV: Fmai Plans and Specxfxcanons (100% Desxgn Pomt)
Seaidh. V'-. . Construction Workplan '
| A In:roduc:1on/Purpo§é |
B. _Pro;ect Ma.nagcrnent B
C. Project Sﬁhedulc N

D. Construction Quahty Assurance/Qualnty Control :
Programs . . :

E. Wa.ste Management Procedures

F. Sampling and An_alysis '

'G._ C.o_nstruCtior; Cﬁntingchcy_-f.r_ocedﬁrés. "

H. C'ox_'xstructic.;n.'Sa.fe't'y Pro?:’edures. -

L Docuni:ntatidx; R.equiremcht.s.

1 C;:)st: Estinia;b/‘f’inan_;:ial- Assurance

Section VI: _Cdnstr;iaion Completio_n chorf

Secti'on VII: .Corx"e_ct:ilve Measure Cdm?letion'Report |
Section VIII Health and Safety Plan -

Section IX:  Public Involvement Plan

73




I S_ectiori X Progress Reports

~ Section XI Proposed Schedule .
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Sectzon L Conceptu:d Deszgn (15% Design Pomt) |

The Pcrnuttee/Rcspondent shall prepare a ConcepLud Des:gn (CO) that clearly

~ describes the size, shape, form, and content of the proposed corrective measure;
the key components or clements that are needed; the designer’s vision of the
corrective measure in the form of conceptual drawings and schematics; and the
procedures and schedules for implementing the corrective measure(s). It should
be noted that more that one conceptual design may be needed in situations

- where there is a complex site with multiple technologxes being employed at
different locations. The implementing agency may require approval of the CD

prior to implementation. The CD must, at a rmmmum, include the followmg
elements: - ' - : :

A.

- Introducuon/ Purpose: Descnbe the purpose of the documcnt and
" provide 2 summary description of the pro;ect

'Correctxvc Measures Objectives: stcuss the corrective mez.sure
' _'obyecuves including apphcable media cleanup standards.

Conceptual Model of Contam.mant Migration: Present a conceptual
model of the site and contamunant migration. The conceptual model
consists of a working hypothesis of how the contaminants may move

from the release source to the receptor population. The conceptual
" model is developed by looking at the applicable physical parameters (e. g

water solubdxty, densxty, Henry’s Law Constant, etc.) for each
contaminant and assessing how the contaminant may migrate given the
existing site conditions {geologic features, depth to groundwater, etc.).
Describe the phase (water, soil, gas, non-aqueous) and location where
contaminants are likely to be found. This analysis may have already
Been done as part of earlier work (e.g., Current Conditions Report). If
this is the case, then provide 2 summary of the conceptual model with a.
reference to the earlier document.

Description of Corrective Measures: Considering the éonccptual model

of contaminant migration, qualitatively describe what the corrective
measure is supposed to do and how it will function at the facility.

“Discuss the feasibility of the corrective measure and its ability to meet
the correc:we measure ob;ecnvcs .

1. Data Sufficxency Review emstxng data needed to support the
-~ design effort and establish whether or not there i is sufficient.
. - accurate data available for this purpose. ‘The -
~ Permittee/Respondent must summarize the assessment fmdmgs
and specify any additional data needcd to complete the corrective
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. measure design. The implementing’ agency may require or the
Permittee/Respondent may propose that sampling and analysis
plans and/or treatability study workplans be developed to obtain
the additional data. Submittal times for any new sampling and
analysis plans and/or treatability-study workplans will be
determined by the implementing agency and will be included in
the project schedule. ' ' 3

- Proje& Ma_nagefn’ent: Describe the management ap?x'-oach inélu&ihg I_ev'clé |

of authority and responsibility (include organization chart), lines of
communication and the qualifications of key personnel who will direct
 the corrective measure design and the implementarion effort (including
- contractor personnel). ‘ Y o

Project Schedule: The project schedule must specify all significant steps -
~ in the process and when all CMI deliverables (e.g., Operation and
Maintenance Plan, Corrective Measure Construction Workplan, etc.) are
* to be submitted to the implementing agency. ' o

Design Criteria: Specify performance requirements for the overall
corrective measure and for each major component. The S
‘Permittee/Respondent must select equipment that meets the performance -
requirements. - | U -

Design Basis: Discuss the process and methods for designing all major
~components of the corrective measure. Discuss the significant -
assumptions made and possible sources of error. Provide justification for
the assumptions. ' : K '

1. Con_é:cpm’al’ Process/Schematic D‘_iég_r_ams.
2. Site _p_lan. showing preliminary plant layout and/or treatment area.
3 Tables listing number and type of _tnajdr components with

approximate dimensions. -
| 4 Tables giving preliminary mass balasices.
5. | Site safety and s&curitjr provisiOns'_(e.g'.:,_ fer'xc.es., ﬁre .co:i'trc.cl, _‘l_étc.). _
 Waste M.magcment Practxces Describe the wastes generatéd bs' the

construction of the corrective measure and how they will be managed.
Also discuss drainage and indicate how rainwater runoff will be managed.
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o Requxred Permlts List and descnbe the permits needed to construct and
* operate the corrective measure. Indicate on the project schedule when
 the permit applications will be submitted to the appucable agencu:s and

an estimate of the perxmt issuanice date.

Long] Lead Procurement Considerations: The Perrmttee/ Respondent shall
prepare a list of any elements or components of the corrective measure

_ that will require custom fabrication or for some other reason must be -
- considered as long-lezd procurement items. The list must include the.

reason why the items are considered long-lead items, the length of time
necessary for procurement, a.nd the rec:ogmzed sources of such

' procurement

. Appendlces mcludmg

1. Deszgn Data - Tabulanons of sxgmfxcan: dara used in the desxgn |
' efforr. :
2 _Equanons List and describe the source of rna}or equanons ‘used

' m the design process,

3 Sample Caleulations - Preseat and explain one exampie caleulation

- for significant or unique design calculanons, and

4. _-Laboratory or Field Test Results

Section II: Operat:on and antenance Plan

The Permittec/ Respondem shall prepare an Operanon and Mamtenance (O&M)
Plan that outlines procedures for performing operations, long term maintenance,
and monitoring of the corrective measure, ‘A draft Operation and Maintenance
- Plan shall be submitted to the implementing agency simultaneously with. the
draft Plans and Specifications (see Section III). A final Operation and _
- Maintenance Plan shall be submitted to the implementing agency simultaneously
with the final Plans and Specxﬁcanons ‘The O&M plan shall, ar a tmmmum,
include the followmg elements: .

A.

_ Introductzon/Purpose Describe the | purpose of the document and

provide a summary description of the project.

Project Management: Describe the tmmgement approach including leveis
of authority and responsibility (include organization chart), lines of
communication and the qualifications of key personnel who will operate
and maintain the corrective measures (includmg contractor personnel)
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-System Description: Describe the corrective measure and identify
significant equipment,. | |

Personnel Trairﬁ_ing:' Describe the trﬁning prdce_ss_fdr_ O&:M p’ersc’:-nné_l.
- The Permittee/Respondent shall prepare, and include in the technical

- specifications governing treatment systems, the contractor requirements

for providing: appropriate service visits by experienced personnel to
* supervise the installation, adjustment, start up and operation of the
treatment systems, and training covering appropriate operational
procedures once the start-up has been successfully accomplished.

"Start-Up Procedures: Describe 'sysfem start-up proc?dure&_-including any
operational testing. R, o o

Operation and Maintenance Procedures: Describe normal operation and
maintenance pracedures including: : S

1. Description of tasks for operation;

2. Description of tasks for maintenance; - _ o
3. Description of prescribed treatment or operation conditions; and
4. Schedule showing frequency of each O&M task.. '

R;p_lacemeh: Schedule_for Ec_ju_ipfnent and Installed Components. -

Waste Management Practices: Describe the wastes generated by operation
- of the corrective measure and how they will be managed. Also discuss
drainage and indicate how rainwater runoff will be managed. -

Sampling and Analysis: Sampling and monitoring activities may be -
needed for effective operation and maintenance of the corrective measure.
To ensure that all information, data and resulting decisions are

~ technically sound, statistically valid, and properly documented, the
- Permittee/Respondent shall prepare a Quality Assurance Project Plan
(QAPP) to document all monitoring procedures, sampling, field
* measurements and sample analyses performed during these activities. The
Permirtee/Respondent shall use quality assurance, quality control, and
chain-of-custody procedures approved by the implementing agency.
These procedures are described in the soon to be released EPA
Requirements for Quali surance Project Plans for Environmental -
Data Operations (EPA QA/R-5), which will replace Interim Guidelines
and Specifications for Preparing Quality Assurance Project Plans, QAMS-

. 005/80, December 29, 1580.
.Co.rrect_ivc Mcasur_e Completion Criteria: Describe the process and
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criteria {e.g., groundwater cleanup goal met at all compha.nce points for 1
year) for determining when corrective measures have achieved media
cleanup goals. Also describe the process and criteria for determining

+ when maintenance and monitoring may cease. Criteria for corrective
measures such as a landfill cap must reflect the need for long-terrn
monitoring and maintenance. - Satisfaction of the completion criteria will

. trigger preparation and submittal of the Correcnve Measures Complemon
_ Report - g '

K. O&M Contmgency Procedures

1. Procedures to address system breakdowns and operational
- problems including a list of redundant and emergency back-up -
eqmpment and procedures- |

2. Alternate procedures to be implemented if the corrective measure
 suffers complete failure. The alternate procedures must be able to
prevent release or threatened releases of hazardous wastes or
constituents which may endanger human health and/or the
environment or exceed media cleanup'standardS' '

3. The O&’.M Plan must specxf‘y that, in the event of a major .

- breakdown and/or complete failure of the corrective measure -

(includes emergency situations), the Permittee/Respondent will
orally notify the implementing agency within 24 hours of the.
event and will notify the implementing agency in writing within
72 hours of the-event. Written notification must, at 2 minimum,
specify what happened, what response action is being taken
and/or is planned, and any potential impacts on human health
and/ or the environment; and ' :

4. Procedures to be implemented in the event that the corrective
measure is experiencing major operational problems, is not -
performing to design speczficatxons and/or will not achieve the
cleanup goals in the expected time frame. For example, in certain
circumstances both a primary and secondary corrective measure
may be selected for the Facility. If the primary corrective

- measure were to fail, then the secondary would be lmplemented
* This section would thus specify that if the primary corrective
measure failed, then design plans would be developed for the

secondary méasure, - : .

L. Data Management and Documentatie:n Requirefnents: The O%M Plan

shall specify that the Permittee/Respondent collect and maintain the




foilowing informarion:

1 Progress Report Information -
‘2. Monitoring and laboratory darg;

3. Records of operating costs; and * o
4 ‘Personnel, maintenance and inspection records.

.. This data and infqrmation'_should be used to preparc' P’rogrcss .Re.por;.:s_'agd the
- Corrective Measure Completion Reporr.- o _ R

 [NOTE: See Section X for gmlfarz}_:e on .wb_ar kind of z'.rzfonm':im‘z. may be réigﬁired.
~ in progress réports.] : S o '

Section IT: Intermediate Plans and Specifications f30, 50, 60, 50 znd/ br. 95% Design’
Point) A TR T _. |

[NOTE: The Pmi:tee/Rapoﬁdmt may propose or the implementing agency may
require the submittal of several intermediate plans and specifications (e.g., ar the 60%
Design Point) or none at all.] A ' S

The Permittee/Respondent shall prepare draft Plans and Specifications that are
- based on_the Conceptual Design but include additional design detail. A drafe

- Operation and Maintenance Plan and Construction Workplan shall be submitted
to the implementing agency simultaneously with the draft Plans and '

- Specifications. The draft design package must include drawings and
specifications needed to construct the corrective measure. Depending on the
nature of the corrective measure, many different types of drawings and _
specifications may be needed. Some of the elements that may be required are:

- General Site Plans
. Process Flow Diagrams -
Mechanical Drawings
Electrical Drawings -
Structural Drawings -_
Piping and Instrumentation Diagrams
Excavation and Earthwork Drawings
Equipment Lists . o
~ Site Preparation and Field Work Standards
Preliminary Specifications for Equipment and Material

. % 8 8 0 5 0 2 9 9 @

- General correlation between drawings and technical specifications is a basic
requirement of any set of working construction plans and specifications. Before -
submitting the project specifications to the implementing agency, the .~
Permittee/Respondent shall: o . S -
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# - Proofread the specifications for accuracy and consistency with the
~conceptual design and ' '

.« Cdo.rdinate and i:_ross‘-chéc':_k'thc speéific;tions and drawings. |
- Section IV: Final PIané_ahd.Spcciﬁ_c#ion_s (100% Design Point) -

The Permirtee/Respondent shall prepare Final Plans and Specifications that are

- sufficiens to be included in 2 contract document and be advertised for bid. A
final Operation and Maintenance Plan and Construction Workplan shall be
submitted to the implementing agency simultaneously with the final Plans and
Specifications. The final design package must-consist of the detailed drawings -
and specifications needed to construct the corrective measure. Depending on the
nature of the corrective measure, many different types of drawings and _

- specifications may be needed. Some of the elements that may be required are:

~ General Site Plans
* Process Flow Diagrams
Mechanical Drawings
Electrical Drawings _
Piping and Instrumentation Diagrams
- ‘Structural Drawings . _
‘Excavation and Earthwork Drawings - |
- Site Preparation and Field Work Standards ™ =
- Construction Drawings = - o
Installation Drawings - o
Equipment Lists. o -
Derailed Specifications for Equipment and Material

General correlation between drawings and technical specifications is a basic
requirement of any set of working construction plans and specifications. Before
submitting the final project specifications to the implementing agency, the
Permittee/Respondent shall proofread the specifications for accuracy and -
consistency with the preliminary design; and coordinate and cross<heck the -
specifications and drawings. ' B '

Section V: Construction Workplan

The Permittee/Respondent shall prepare a Construction Workplan which
documents the overall management strategy, construction quality assurance
procedures and schedule for constructing the corrective measure. A draft
Construction Workplan shall be submitted to the implementing agency
simultaneously with the draft Plans and Specifications and draft Operation and
Maintenance Plan. A final Construction Workplan shall be submitted to the
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implementing agency simultaneously with the final Plans and Specifications and
final Operation and Maintenance Plan. Upon receipt of written approval from
the implementing agency, the Permittee/Respondant shall commence the - =
construction process and implement the Construction Workplan in accordance
with the schedule and provisions contained therein. The Construction | R
Workplan must be approved by the implementing agency prior to the start of
corrective measure construction. The Construction Workplan must, ar 2
minimum, include the following elements: S '

A Introduction/ Purp'o_se:. De#bribé._thc purpose of the docﬁme_ht and -
5 provide a summary description of the project.. o =

. B. " Project Management: Describe the construction management approach
g including levels of authority and responsibility (include organization _
chart), lines of communication and the qualifications of key personnel -
who will direct the corrective measure construction effort and provide
construction quality assurance/quality control (including contractor
personnel). . = S o

€. Project Schedule: The project schedule must include timing for key

~ elements of the bidding process, timing for initiation and completion of
all major corrective measure construction tasks as specified in the Final
Plans and Specifications, and specify when the Construction Completion -
Report is to be submitted to the implementing agency. '

D.  Construction Quality Assurance/Quality Control Programs: The -
: purpose of construction quality assurance is to ensure, with a reasonable
- degree of certainty, that a completed corrective measure will meet or
exceed all design criteria, plans, and specifications. - The Construction
Workplan must include a complete Construction Quality Assurance
Program to be implemented by the Permirtee/Respondent. -

E.  Waste Management Procedures: Describe the wastes generated by
construction of the corrective measure and how they will be managed. .

F. Sampling and Analysis: Sampling and monitoring activities may be .
needed for construction quality assurance/quality control and/or other
construction related purposes. To ensure that all information, data and
resulting decisions are technically sound, statistically valid, and properly
documented, the Permittee/Respondent shall prepare a Quality Assurance
Project Plan (QAP}P) to document all monitoring procedures, sampling,
field measurements and sample analysis performed during these activities.
The Permittee/Respondent shall use quality assurance, quality contral,
and chain-of-custody procedures approved by the implementing agency.
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* These procedures are described in the s00n to be released EP.&
Requirements for Quality Assurance Project Plans for Environmental
Data Operations (EPA QA/R-5), which replaces Interim Guidelines and

- Specifications for Preparing anhtx Assurance Prolect I’la.n s, QAMS-
205780, Dccembcr 29, 1980 Co , o

- Constmcnon Contmgenc.jr Procedures

1. - Changes to the design and/or spcmf cations may be needed during

_construction to address unforeseen problems encountered in the
field. Procedures to address such circumstances, including

‘notification of the implementing agency, must be mcluded in the '

Construction Workplzn, '

-~ The Constructlon Workplan must spemfy that, in the event of 2
construction emergency {e.g. fire, earthwork failure, etc.), the

- Permittee/Respondent will orally notify the implemenung agency
within 24 hours of the event and will notify the implementing
agency in writing within 72 hours of the event. The written |
notification must, at a minimum, specify what happened, what

~ response action is being taken and/or is planned, and any o
potential impacts on human health and/or the environment; and

e

3. Procedures to be implemented if unforeseen evcnts'prcvent
- corrective measure construction. For example, in certain

_circumstances both a primary and secondary corrective rneasure
may be selected for the Facility. If the primary corrective =
measure could not be constructed, then the secondary would be
implemented. This section would thus specify that if the primary
“corrective measure could not be constructed, then design plans
would be developed for the secondary measure.

Construction Safety Procedures: Construct:on safety procedures should
‘be spemfxed in a separate Health and Safety Plan. [See Scctxon VIII]

' Documentanon Requzremcms

' The Permittee/ Respondent shall descnbe how ana.lyncal data and results
will be evaluated, documented, and managed.:

" [See Appendxx B}
Cost Esnmate/Fmancxal Assurance '

INOTE: See 40 CFR § 264.101)
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. Financial assurance for corrective measure construction and operation

may be required by an enforcement order, facility permit, or permit
modification. The Construction Workplan must include a cost estimare

and specify which financial mechanism will be used and when the
- mechanism will be established. The cost estimate shall include both
construction and operation and maintenance costs. An initial cost =
 estimate shall be included in the draft Construction Workplan and a final

cost estimate shall be included in the final Construction Workplan. The
financial assurance mechanism may include a performance or surety

bond, a trust fund, a letter of credit, financial test and corporate
‘guarantee equivalent to that in 40 CFR. § 265.143 or any other
“mechanism acceptable to the implementing agency. o

Financial assurance mechanisms are used to assure the implementing
agency that the Permittee/Respondent has adequate financial resources to

construct and operate the corrective measure. -

- Section VI: Construction Completion Report -

The Permittee/Respondent shall prepare 2 Construction Completion (CC) Report
which documents how the completed project is consistent with the Final Plans and
- Specifications. A CC Report shall be submitted to the implementing agency when .
the construction and any operational tests have been completed. The CC Report
shall, at 2 minimum, include the following elements: L

1.

2.

Purpose;

' Synopsis of the corrective measure, design criteria, and certification that
_the corrective measure was constructed in accordance with the Final

Plans and Specifications;

)

_Explanation and description of any modifications to the Final Plans and
‘Specifications and why these were necessary for the project; '

Results of any operational testing and/or monitoring, indicating how
initial operation of the corrective measure compares to the design criteria;

- Summary of significant activities that occurred during construction.

Include a discussion of problems encountered and how they were

-'addrgssed; -

documents in appendices);

‘Summary of any inspection findings. (include copies of key inspection
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7. As built drawings.or photographs; and' |

. Schedule indicating when any treatment systerns will begm f‘uII séale
' opermons - :

Section VII Correcnve Mea.sure Complcuon chon: _'

The Permittee/ Respondent shall prepare a Corrcctwe Mcasure Complenon (C'VIC)
Report when the Permitiee/Respondent believes that the corrective measure.
completion criteria have been satisfied. The purpose of the CMC Report is to fully
document how the corrective measure completion criteria have been satisfied and to
justify why the corrective measure and/or monitoring may cease. ' The CMC
Report shall, at a rmmmum, mclude the following elcments

1L _Purpose;
2. Synopsis of the corrective measure;
3. Corrective Measure Completion Criteria: Describe the process and

criterta for determining when corrective measures, maintenance and
monitoring may cease. Corrective measure completion criteria were
given in the final Operation and Maintenance (O&M) Plan;

4, Demonstration that the completion criteria have been met. Include -
results of testing and/or monitoring, indicating how operation of the
corrective measure compares to the completlon criteria;

5 Summary of work accomphshmcms (e oy performancc levels achieved,
' total hours of treatment operation, total treated and/or excavated '
- volumes, nature and volume of wastes generated, etc.);

6.  Summary of significant activities that occurred during operations.

- Include a discussion of problems encountered and how they were
addressed; = :

7. Summary of inspection fmdmgs (mclude coplcs of key i mspecnon

documents in appcnd;ces), and o
: 8.  Summary of total operanon and mmtena.ncc costs.
Secuon VIII Health and Safety Plan :

The Permmee/ Respondent shall subrmt a Hca.lth and Sa.fety Plan for all field
acr.zvxty, although it does not reqmrc review and approval by the zmpiementmg
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agency. The Health and Sa.fei:y Plan shall be developed a.s"a.st.and.. alone
- documen: bit may be submitted with the CMI Workplan. The Health and

Safety Plan must, at a minimum, include the following elements:.

L.

Objectives: DéscriBé the'goals and objectives of the health and

~ safety program (must apply to on-site personnel and visitors).

The health and safety plan must be consistent with the Facility

- Contingency Plan, OSHA Regulations, NIOSH Occupational
Safety and Health Guidance Manual for Hazardous Waste Site

Activities (1985), all state and local regulations and other
implementing agency guidance as provided.

Hazard Assessment: List and describe the potentially hazardous
substances that could be encountered by field personnel during
construction and/or operation and maintenance activities. Discuss

the following: -~ -

Inhalation Hazards
Dermal Exposure
Ingestion Hazards
Physical Hazards -
Overall Hazard Rating

Include a table that, at 2 minimum, lists: known contaminants,
highest observed concentration, media, symptoms/effects of acute

~ exposure, o

Personal Protection/ Meonitoring Equipment

‘s Describe personal protection levels and identify all .

~ monitoring equipment for each operational task.

K Describe any action levels and corresponding response

actions {i.e., when will levels of safety bé_upgr:_lded).

. Describe decontamination procedures and areas.

‘Site Organization and Emergency Contacts

 List and identify all contacts (iridude phone numbérs).' Identify

the nearest hospiral and provide a regional map showing the
shortest route from the facility to the hospital. Describe site
emergency procedures and any site safety organizations. Include

- evacuation procedures for neighbors (where applicable).
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Include 2 facility map showing emergency station locations (first
- aid, eye wash aress, etc.). :

Sgct'iqn IX: Publié_lnvolve:hent Plan -

[NOTE: I: is strongly recommended that the implementing agency oversee the
Permittee’s/Respondent’s public involvement activities. Public involvement is an
- important part of RCRA' corrective action. The public must be notified of
_significant changes to permits and orders regarding corrective action. In some cases,
they also must be provided with the opportunity to review and comment on the
changes. Further guidance on this process is in the document entitled RCRA _Public
- Involvement Manual (EPA/530-R-93-006, September 1993)] - '

- All Public Involvement Plans prepared by the Permirtee/Respondent shall be
~submitted to the implementing agency for comment and approval prior to use.
Permittees/Respondents must never appear to represent or speak for the _

- implemerniting agency before the public, other government officials, or the media.

~ Public Involvement activities that may be required of the Permittee/Respondent
- include, the following: _ S o _

1 Coridﬁcting an open house or infb'rﬁla.l meeting (i.e., .'availability
' session) in a public location where people can'talk to agency
officials and Permittee/Respondent on a oneto-one basis; .

2. Preparing fact sheets summarizing current or proposed corrective
action activities (all fact sheets should be reviewed by the -
implementing agency prior to public distribution);

3. . - Communicating effectively with people who havs vested interest

' in the corrective action activities, (e.g., providing written or
verbal information in the foreign language of a predominantly
non-English-speaking community); and ' :

4. Maintaining an easily accessible repository (such as a town hall or
public library or the facility itself, in some limited circumstances)
of information on the facility-specific corrective action program,
including the order or permit, approved workplans, and/or other -

- reports. D - _ " :

_ A schédulé for communirj relations .acfivitiﬁ_ shall be _inclﬁdcd in the
Public Involvement Plan. - o . o
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‘Section X: Progress Reports

_ The Permittee/Respondent will, at a2 minimum, provide the implementing

-agency with signed [monthly, bimonthly, or quarterly] progress reports during
-corrective measure design, construction, operation and maintenance. The _

implementing agency may ‘adjust the frequency of progress reporting to address site-

specific needs. For example, more frequent progress reports may be needed to track.

critical activities such as corrective measure construction and start-up. Progress

reports must, at 2 minimum, include the following elements:

1.

(vl

A deécfiption of .signiﬁca'nt' activities {e.g., sampling events, inspections,
etc.) and work complered/work accomplishments (e.g,, performance

levels achieved, hours of treatment operation, treated and/or excavated

volumes, concentration of contaminants in treated and/or excavated

- volumes, nature and volume of wastes generated, etc.) during the

reporting period;

Summary of system effectiveness. Provide a comparison of system

‘operation to predicted performance levels (applicable only during

operation of the corrective measure);
Summaries of all findings (including any inspection results); .

Summaries of al] contacts with representatives of the local community,
public interest groups or State government during the reporting period;

S_umrnﬁries of all problems or potential problems encountered during the
reporting period; e : '

Actions being taken and/ or planned to rectify prob_lexhs;

Changes in pér#onhel durii_xg the reportmg period;

‘Projected work for the next 'repqrting. period; and _

If reqﬁcsted'by the implemen’tihg agency, the results of anjr sampling tests
and/or other data generated during the reporting period.

Section XI: Proposed Schedule

The Pennittée'/Respo.ndcnt will provide the hﬁpleméming agency with CM1
reports according to the following schedule: : -
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B Intermedme Plans and
- Specifications

Facility Submission

Conceprual Design
- {Section ) -

Operation and Maintenance

: Plan (Section 1

(Section II1)

Final Plans and
Specifications
(Sections [V)

| Construction Workplan
(Sccuon V)

Conszrucnon Completion
Report (Section vh

Corrective Measure
Completion Report.

{Section VII) -

Health and Safety Plan
(Section Vi

Public Involvement Pla.n |

' (Section IX)

Progress Repon:s. on .
“Sections I through IX

L ,

-

ue Date

DATE]

(DATE]

 [NUMBER ] days after
-Conceptual Design Approval

[ NUMBER ] days after
the implementing agency _
comments on Intermediate Plans and Specifications

(date of approval may be tied to submm:al of the
CMI Workplan, if requxred)

B Concurrent with Final Plans and Spec1f1cmons |

(or approval thereof)

[DATE]

[DATE]

" (based on when completion criteria are beheved to

have been satisfied)

[DATE]

[DATE]

[ MONTHLY, BL.
- MONTHLY, other ]

[see Section X above Jor guidance on progress reports] |
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- Corrective Action Reference List




REFEREVCE LIST

The followmg list comprises guxdance documems and or.her mformatxon sources Wthh may be uscful in
unplerncmmg corrective action. Comacts for additional mformanon are mcluded at the end of tlns list,

"Handbook .S‘:ab:lzzanon Technofogtes for RCRA Correcnve Amom. EPAJ625!6-91f026 August 1991 '

"Interim Final RCRA Facziuy Invemganon (RFI} Gmdance Voiumes I-IV EPA!SBO!SW-89-031 Mav._'

1989.

"Guidance for Conducnng Remedmf Invesnganom and Feaszbzfxry Smdxes w:der CERCZ.A Intenm Fmai
: EPA!S40!G 89!004 OSWER Directive 9355.3.01, October 1988. : _

"RCRA Ground-wa:er Momronng Techmcai Enforcemem Gu:dance Documem (I‘EGD), OSWER

Directive 9950.1, September 1986.

1991
"Ground-Warer Modelmg ' An Overview and S:arus Report,” EPA!60012-89!028 Deccmber 1988

“Statistical Analysis of Ground- Wa:er Momronng Dasa ar RCRA Facilities,” Imenm Fmal EPN53OI SW-
89/026, April 1989.

"Data Quality Objectives for Remed:a;‘ Response Amwnes EPN540!Ci’-87f_003 & 004 OSWER .

_ Dlrecuve 9335.0-7B, March 1987.

"Human Heaith Evafuarwn Manual, Suppfemema! Guzdance S:andard Defauft Egoosdre Factors.”
. OSWER Directive 9285 6-03, March 25 1991. ' L T

"stk Assessment Gmdance for Supeoﬁmd Volume I: Human Heaz‘rh Evafua:zon Manual (Parr A}
Interim Final, EPA/540/1-89/002, Decembcr 1989 :

"stkAssessmen: Gwdauce for Supelﬁmd Volwne I Enwranmenra! Eva!mon Manual Intcnm Fmal
EPN54OJ’ 1-89/001, March 1989

“Final Guidance for Data Useablluy in Risk A.mssment {Parts A& B), OSWER Duectlve 9285 7-09A,
- Apnl 1992,

"Eco!og:ca! Assessment of Hazardous Waste Sites: A Field and labora.tory Reference Documem' EPA

600/3-89/013, March 1989.

“A Compendium of Superfund Field Operanons Methods," Two Volumes, EPN540!P—87!001a&b -

OSWER Directive 9353.0-14, August 1987.

"Techmca! Guzdance Documens: Cammczzon Qua!:ry Assurance for Hazardous Wcme Land Disposal

Facilities,” EPA 530!5W-86f_031 OSWER Directive 5472.003, October 1986.
o1

"Handbook: Ground Water,” Volurnes i and II EPN625!6-90/016 (a&b) September 1990 and July




Correcme Mea.sures for Reieases to G‘round Water from SW Ls. Draﬁ Fmal EPAJS aO SW. 88-0"0
\riarch 1985 : _ .

Baszcs of Pump-and -Treat Groundwa:er Remedzanon Tecfmofogv EPA}6OOJ'8 90!003 March 1990

 *Technical Gu:dance for Corremve Measures—Derenmmng Appropnaxe Technologv cmd Response for
- Alr Re!eases. Draft Final, EPA!SBO-SW-SS-OH Ma:ch 198s.

A:r/Supezﬁxnd National Technical Guidance .S'mdy Senes Volumes' v, EPA _45();1.3,9'~
001002003004(198931161990) o : o S

“Corrective Measures for Releases to Sod from SW Us Draft F EPA!SBO-SW-SS-OZZ March 1985
"Technical Guidance for Correcnve Measures - Subsun“ace Ga: EPA}SBO-SW-SS-O”B March 1985
Gma’e for Conducting Treatability Studies under CERCLA ) Intcnm Fmal EPA!S40!2 89!058

Gmde for Conducting Treatabi lity Studi es w:der CERCIA Aerobzc B:oa'egradanon Remedy Screening”,
EPM540£2 91/013B, July 1991. R

"Guide for Conducting Trea:abmzy Smdzes una'er CERCLA: Chenuca! Dehafogenanan EPA!S40.’R-
92/013B. _ o

"Guide for Canducxzng Trea:abduy Smdxes under C’ERCL4 Soil VaporExrracﬁon EPN54OI2 91.’0198
September 1991. : : :

"Guide for Conducting Trearabtizzy Srud:ex under CERCIA Sa:! Wa.shmg, EPA!S40!2 91:020!3
September 1991, : _ :

"Selected Alternative and Innovative Trearmenr Technologz es for CorreczzveAcaon and Site Remea’mnon
EPA/540/8-91/092, 1991, o

"Synopses of F ea’eral Demons:mnom of Innovanve Site Remedmnan T edmolagzes, EPA} 540!8 91/009
May 1991. _

"Bibliography of Federal Reports and Publications Describing Alrernative and Innovative T reatment
Technologies for Corrective Action and Site Remediarfon " EPA!S40!8-91!007 May 1991

"Technical Guidance Document:  Final Covers on Ha.zardom Wa.r:e Lanaﬁi.{s and Swface -
Impoundmenzs,” EPA/530/SW-89/047, July 1989.

"Ha.ndbook on In-Situ Treatment of Hazardaus Waste-Comanuna:ed Soils,” EPA!S40:‘2 90!002 1990
"S:a.bdzzanon/Soizdg’fcanon for CERCIA and RCRA Wa:tes, EPN625!6-89!022 May 1989

"Technology Screening Gmde for Treatment af c:'ERcu Soils and .S'Iua’ges, EPAf540f2-88foo4 '
September 1988 '
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| Hea[rh and Safezy Reqmremems of Emp!mees Empioxed in erid Acrxvmes. EPA Order 1440.2, July
12,1981 _

" Handbook of RCRA - Ground-Warer Mo_m:onng C’on.mruenrs Cher_nic_ai and Phy.fz‘caf Properr_ie:."

- EPA/530/R- 9"!022 Septembcr 1992, _
' "‘RCRA Ground Warer Momronng Draﬁ Techmcaf Gmdance, EPA!S30!R-93;'001 Novernber 1992.
| ”Sransaca! Trammg Caurse for Ground Warer Moru:onng Da.ra Ana.!yszs, EPNS30!R-93/003 1992,

| "L:reramre Swwy af Innovarive Tec!pwfogxes far Hazardous Waste Site Remedzanon !987 1991 "
: EPA!5421B 92/004, July 1992, : '

C}mraaenzmg}'feremgeneous Wa.sres Methods a:rdReconunendauons. EPNGOO:’R-92:’033 Feb. 1992.

”Handbook of Suggested Practices for the Desxgn and Insra!!anon of Ground Wa:er Momronng Weﬂs,
EPA/600/4-89/034, April 1989. o _ . _

ali Assurancc

December 29, 1980.

“Interim Guidelines and Specxﬁ car:ons for Prepanng Qualu'y A.rsurance Pro;ecr Picms QAMS*OOS}’BO

GENERALINFORMA’!‘ION T B

o “OSWER Direcrives - System Catalog,” OSWER Directive 9013 15-3D, March 1992. (Provzdes a lxst
of OSWER D1rccnves pubhshed through March 1991, ) .

"Technical Support Services for Superﬁmd Site Remedmnan and RCRA C’orrecnve Acrzon (thzrd edmon).
EPA/540/8-91/091, March 1992. -

"Accessmg F ederaf Daza Bases for Conzanunared Site Cfean- Up Technolog:es, EPA!S40!8~91/008 May
1991.

"Memorandum on the Use of Supp!emental Enwronmentai Pro;ec:s. Amendment to GM 22," James M.

Strock, February 12, 1991

"Cazalog of Oﬁce of Wa.m Programs Enforcemen: Pubixcanom, _ EPM540!8-901016 November 1990

| Ca:a!ague of Hdzardous and Sol:a‘ Wa.sre Pubf:canon.r EPA 530-SW-91-013, May 1991.
USEFUL TELEPHONE NUMBERS

RCRA/CERCLA/UST Hotline: (800) 424-9346
ORD Publications Office, Center for Environmental Research Infonnanon (CERI) (S 13) 569-7562

" . National Techmcal Informanon Service (NTIS) (703) 487—4650
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- AppendixB

Chapter One of SW-846, =

 "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods"

{Third Edition as amended by Update I (July 1992)]
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S  CHAPTER ONE
™. QUALITY CONTROL
1.0 INTRODUCTION o | |
It is the goal of the U.S. Environmental Protection Agenty’s'(EPA?sJ
- quality assurance {QA) program to ensure that all data be scientifically valid,
defensible, and of known precision and accuracy. The data should be of
sufficient known quality to withstand scientific and legal challenge relative to

the use for which the data are obtained, The QA program is management’s tool for
achieving this goal,. - .. - - - - : S o

For RCRA analyses, the recommended minimum requirements for a QA'hrogfam

and the associated quality control (QC) procedures ara provided in this chapter. =

The data acquired from QC procedures are used to estimate the quality of
analytical data, to determine the need for corrective action in response to
identified deficiencies, and to interpret results after corrective action
procedures are implemented. Method-specific QC procedures are incorporated in
the individual methods since they are not applied universally. D

A total program to generate data of acceptable quality should include both
. a QA component, which encompasses the management procedures and controls, as well
as an operational day-to-day QC component. This chapter defines fundamental
~elements of such'a data collection program. Data collection efforts involve:

1. design of a hroject piéh to achieve ‘the data'qﬁa1ity_objectives
Coopeosys T e o

_2. jmpiémentation'of the'prbjett planiiandf
3. assessment of the data to determine if the DQOs are met. ;_

The project plan may be a sampling and analysis plan or a waste analysis plan if
it covers the QA/QC goals of the Chapter, or it may be a Quality Assurance
Project Plan as described Tater in this chapter. . . o . '

This chapter identifies the minimal QC components that should be used in

= .the performance of sampling and analyses, including the QC information which
~ should be documented. Guidance is provided to construct QA programs for field
and laboratory work conducted in support of the RCRA program. B o

2.0 QA PROJECT PLAN

. It is recommended that ail projects which generate environment-related data
in support of RCRA have a QA Project Plan (QAPJP) or equivalent. In some
- -instances, a. sampling. and analysis plan_or a waste analysis plan may be
equivalent if it covers all of the QA/QC geals outlined in this chapter. - In.
addition, a separate QAPJP need not be prepared for routine analyses or
- activities where the procedures to be foliowed are described in a Standard -
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Operating Procedures manual or similar document and include the elements of g
QAPJP. These documents should be available and referenced in thé documentation
and/or records for the analysis activities. The term "QAPjP" in this chapter
refers to any of these QA/QC documents. - S ' -

"The QAPJP should détail'the QA/QC goals and protocols for'é specific'data

collection activity. The QAPJP sets forth a plan for sampling and analysis

-activities that will generate data of a quality commensurate with their intended

use. . QAPJP elements should include a description of the project and its

objectives; a statement of the DQOs of the project; identification of those in-
volved in the data collection and their responsibilities and authorities;
reference to {or inclusion of) the specific sample collection and analysis

procedures that will be followed for all aspects of the project; enumeration of |

QC procedures to be followed; and descriptions of all project documentation.

Additional elements should be included in the QAPJP if needed to.address all -

quality related aspects of the data collection project. Elements should be
omitted only when they are inappropriate for the project or when absence of those
elements will not affect the quality of data obtained for the project (see
reference 1). = - L o SN S L '

The role and ihportahte.of DQOs and project documentation are.discusséd

below in Sections 2.1 through 2.6. Management and organization play a critical’

role in determining the effectiveness of a QA/QC program and ensuring that all

required procedures are followed. Section 2.7 discusses the elements of an

organization’s QA program that have been found to ensure an effective program.

Field operations and laboratery operations (along with applicable QC procedures) -

are discussed_in Sectjons 3 and_4;_respective1y.
. 2.1 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) for the data collection activity describe
the overall level of uncertainty that a decision-maker is willing to accept in
results derived from environmenta) data. This uncertainty is used to specify the
quality of the measurement data required, usually in terms of objectives for
precision, bias, representativeness, comparability and compieteness. The DQOs
‘should be defined prior to the initiation of the field and laboratory work. The
field and laboratory organizations performing the work should be aware. of the
0QOs so that their personne) may make informed decisions during the course of the
project to attain those DQOs. More detailed information on DQOs is available
from the U.S. EPA Quality Assurance Management Staff (QAMS) (see references 2 and

2.2 PROJECT OBJECTIVES

" A statement of the project objectives and how the objectives are to be
attained should be concisely stated and sufficiently detatled to permit clear
.- understanding by all parties involved in the data collection effort. This
- includes a statement of what problem is to be solved and the information required

o July 1992

CONE. 2 . Revision 1

-



in the process. It also inciudes appropriate statements of the qus'(i,g,,'tné
- acceptable Tevel of uncertainty in the information). _

2.3 SAMPLE COLLECTION

: Sampling procedures, locations, equipment, and sample preservation and
.handling: requirements should be specified in the QAPjP. Further details on
quality assurance procedures for field operations are described in Section 3 of
this chapter. The OSW is developing policies and procedures for sampling in a
‘planned revision:of Chapter Nine of this manual., Specific procedures for
- groundwater sampling are provided in Chapter Eleven of this manual. .

2.4 ANALYSIS AND TESTING

o Analytes and properties of concern, analytical and testing procedures to

be employed, required detection Timits, and requirements for precision and bias
- should be specified. A1l applicable regulatory requirements and the project DQOs
shotld be considered when developing the specifications. Further details on the
procedures for analytical cperations are described in Section 4 of this chapter.

2.5 QUALITY CONTROL -

The quality assurance program should address both field and laboratory
activities. (Quality control procedures should be specified for estimating the
precision and bias of the data. Recommended minimum requirements for QC samples
have been established by EPA and should be met in order to satisfy recommended
minimum criteria for acceptable data quality. Further details on procedures for
field and laboratory operations are described in Sections 3 and 4, respectively,
of this chapter. S _ '

2.6 PROJECT DOCUMENTATION

Documents should be prepared and maintained in conjunction with the data
collection effort. Project documentation should be sufficient to allow review
of all aspects of the work being performed. The QAPjP discussed in Sections 3
and 4 is one important document that should be maintained. R o

. The length of storage time for project records should comply with
regulatory requirements, organizational policy, or project requirements,
whichever §s more stringent. It is recommended that documentation be stored for -
three years from submission of the project final report. . L '

;;Ddcumentation..shoﬁld be secured in a facility that adequately
addresses/minimizes its detarioration for the length of time that it is to be .
.retained. A system allowing for the expedient retrieval of information should
exist, - ST S
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 Access to archived 'ihformgtibn .shcu1d"-be' controlled to maintain .tﬁe |
integrity of the data. Procedures should be developed ‘to identify those .
individuals with access to the data. . T .

2.7 ORGANIZATION PERFORMING FIELD OR LABORATQRY OPERATIONS

Proper design and structure of the argénizatiéh fécilitateé'éffective-dnd.
efficient transfer of information and helps to prevent important procedures from
" being overlooked. - : L S SR

The organizational structure, functional responsibilities, levels of
authority, Jjob descriptions, and 1lines of communication for ail project
activities should be established and documented. One person may cover more than
- one organizational function. Each project participant should have a clear
~understanding of his or her duties and responsibilities and the relationship of -

those responsibilities to the overall data collection effort. '
- The management of each organization-participating in a project involving
. data collection activities should establish that organization’s operational and
QA policies. This information should be documented in the QAPJP. The management -
- - should ensure that (1) the appropriate methodologies are followed as documented.
~in the QAPjPs; (2) ' personnel c¢learly understand - their duties and
responsibilities; (3) each staff member has access -to appropriate project
- documents; (4) any deviations from the QAPjP are communicated to the project
management .and documented; and (5) communication occurs between the field,
Taboratory, and'project management, as specified in the QAPJP. In addition, each-
organization should ensure that their activities do not increase the risk to.
humans or the environment at or about the project location. Certain projects may
require specific policies or a Health and Safety Plan to provide this assurance.

_ The management of the participating field or laboratory organization should
- establish personnel qualifications and training requirements for the project.
tach person participating in the project should have the education, training,
technical knowledge, and experience, or a combination thereof, to enable that
individual to perform assigned functions. Training should be provided for each
staff member as necessary to perform their functions properly. Personnel
qualifications should be documented in terms of education, experience, and
training, and periodically reviewed to ensure adequacy to current
responsibilities. - . o : _—

Each participating field organization or laboratory organization should
‘have a designated QA function (f.e., a team or individual trained in QA) to
monitor operations to ensure that the equipment, personnel, activities,
_procedures, and documentation conform with the QAPjP. To the extent possible, -
‘the QA monitoring function should be entirely separate from, and independent of,
personne]l engaged in the work being monitored. The QA function should be
responsible for the QA review. ' : - R t _ :
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2.7.1 Performance Evalyation

Performance evaluation studies are used to measure the performance of the
laboratory on unknown samples. Performance evaluation samples are typically -
submitted to the laboratory as blind samples by an independent outside source.
The results are compared to predetermined acceptance limits. - Performance
- evaluation samples can also be submitted to the laboratory as part of the QA
function during internal assessment of laboratory performance. Records of all
performance evaluation studies should be maintained by the laboratory. Problems
identified through participation in performance evaluation studies should be
- immediately investigated and corrected. - T o

2.7.2 Interna) Assessment by QA Function

_ Personnel performing field and laboratory activities are responsible for
continually monitoring individual compliance with the QAPJP. The QA functicn -
--should review procedures, results and calculations to determine compliance with
the QAPjP.  The results of this internal assessment should be reported to .-
management with requirements for a plan to correct observed deficiencies. . _

2.7.3 Externa) Assassment

: The field and laboratory activities may be reviewed by personnel external
‘to the organization. Such an assessment is an extremely valuable method for
identifying overlooked problems. The results of the external assessment should
be submitted to management with regquirements for a plam to correct cbserved
deficiencies. ' ' o : o :

| 2.7.4 On-Site Evaluation

- On-site evaluations may be conducted as part of both internal and external
assessments. The focus of an on-site evaluation is to evaluate the degree of
conformance of project activities with the applicable QAPIP. On-site evaluations
may include, but are not limited to, a complete review of facilities, staff,
~ training, instrumentation, procedures, methods, sample collection, analyses, QA
‘policies and procedures related to the generation of environmental data. Records
of each evaluation should include the date of the evaluation, location, the areas
- reviewed, the person performing the evaluation, findings and problems, and

actions recommended and taken to resolve problems. Any problems identified that

are likely to affect data integrity should be brought immediately to the
attention of management. o o o _ '

2.7.4.1 Field Activities

_ The review of field activities should be conducted by one or more persons
knowledgeable in the activities being reviewed and include evaluating, at a
minimum, the following subjects: T -

' CompYeteness of Field Re gorts = This review determines whether all
requirements for field activities in the QAPjP have been fulfilled, that
compiete records exist for each:fie1d-act1v1ty, and that the procedures
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specified in the QAPjP have been implemented.  Emphasis on'ffiefd_- -

documentation will help assure sample integrity and sufficient technical -
-information to recreate each field event,  The wresults of this
completeness check should be documented, and environmental data affected.
by incomplete records should be identified. S

Identification of Valid Samples -~ This review involves interpretation and
evaiuation of the field recerds to detect problems affecting the repre-

sentativeness of environmental samples. Examples of jtems that might

- indicate potentially invalid samples include improper well development,

- improperiy screened wells, instability of pH or conductivity, and collez-

tion of volatiles near internal combustion engines. The field records

- should be evaluated against the QAPJP and SOPs. The revieweér should docu-

ment the sample validity and identify the environmental data associated
with any poor or incorrect field work. _ SRR R

Correlation of Field Test Data -- This review involves comparing any
‘available results of field measurements obtained by more than one method. -
For example, surface geophysical methods should correlate with direct
-methods of site geologic characterization such as 1ithologic' logs
- constructed during drilling operations. e -

Identification of Anomalous Field Test Data -- This review identifies any
anomalous field test data. For example, a water temperature for one well
that is 5 degrees higher than any other well temperature in the same
aquifer should be noted. The reviewer should evaluate the impact of-
‘anomalous field measurement results on the associated environmental data.

~ Validation of Field Analyses -- This review validates and documents all
data from field analysis that are generated in situ or from a mobile

- laboratory as specified in Section 2.7.4.2. The reviewer should document

- whether the QC checks meet the acceptance criteria, and whether corrective
actions were taken for any analysis performed when acceptance criteria.
were exceeded. L B '

2.7.4.2 L#boratofz Activities

. Thé re#iew of.labdratory data 5hou1d be Eonducted by-énQIOr-more éer§ohs'
knowledgeable in laboratory activities and include evaluating, at a minimum, the
following subjects: o o S :

Completeness of Laboratory Records -- This review determines whether: (1)
all samples and analyses required by the QAPJP have been processed, (2)
complete records exist for each analysis and the associated QC samples,
and that (3) the procedures specified in the QAPjP have been implemented.

The results of the completeness check should be documented, and -

environmental data affected by incomplete records should be identified.

‘Evaluation of Data with Respect to Detection and uantitation Limits --
This review compares analytical results to required quantitation limits.
Reviewers should document instances where detection or quantitation limits
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~exceed regulatory limits, action 'Ievels; 'or_'target 'cencentretiéns .
spec1f1ed in the QAPJP ' . o o e

Evaltuation of Data with Resgect to ControT leits - Th1s review compares
the results of Qc and calibration check samples to control criteria.

Corrective action should be -implemented for data not within control
1imits. The reviewer should check that corrective action reports, and the

- results of reanalysis, are available. The review should determine .. ;
whether samples associated with out-of-contrel QC data are identified in -
a written record of the data review, and whether an assessment of the ' 5
utility of such ana?yt1ca] results is recorded. ' .

Review of Ho]dino Time Data -- This review compares samp]e ho]dwng t1mes'.
to those requ1red by the QAPJP and notes all devxations -

Review of Performance Evaluation (PE] ResuTts -« PE study resu]ts can be_.

~ helpful in evaluating the impact of out-of-control conditions. This review -
documents any recurring trends or problems ev1dent 1n PE studtes and
evaluates their effect on env1ronmenta1 data. _

Correlation of Laboratory Data -- This rev1ew determ1nes whether the
results of data obtained frem related laboratory tests, e.g., Purgeable
Organic Halides {POX) and Volatile Organics, are documented, and whether.
the s1gn1ficance of any dlfferences is discussed in the reports

2.7.5 0A Report

There should be perzodxc reporting of pertinent QA/QC informat1on to the
project management to allow assessment of the overall effectiveness of the QA -
program. There are three major types of QA reports to project management:

Persod1c Report on Key QA Activities .- Provides summary of key QA actxvz--'

ties dur1ng the period, stressing measures that are being.taken to improve
data quality; describes significant -quality problems observed and.
corrective actions taken; reports information regarding any changes in
-certification/accreditation status; describes involvement in resolution of
quality issues with clients or agencies; reports any QA organizational -
changes; and provides notice of the distribution of revised documents
control1ed by the QA organization (1.e., procedures).

Report _on Mgasurement guatitz Indigatorg -« Includes the assessment of Qc'

‘data gathered over the period, the frequency of analyses repeated due to
unacceptable QC performance, and, {f possible, the reason for the unac-
ceptable performance and correct1ve action taken. .

. Reports on QA Assggsment; - Inc]udes the results of the assessments and

- the plan for correcting identified deficiencies; submitted immediately
following any internal or external on-site evaluation or upon rece1pt of
the results of any performance evaluation studies

-
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3.0 FIELD OPERATIONS

~ The field operations should be conducted in such a way as to provide
reliable information that mests the D0Os. . To achieve this, certain minimal
policies and procedures should be implemented. The OSW is considering revisiuns
of Chapter Nine and Eleven of this manual. SuppTementa]'1nformatjon-and-guidance
- is available in the RCRA Ground-Water Monitoring Technical Enforcement Guidance
Oocument. (TEGD) (Reference 3).  The project documentation should contain the

- information specified below. - S o '

3.1 FIELD LOGISTICS o . o
The QAP3jP should describe'the'typé(s) df'field operatidhs to be pérfofmed

~and the appropriate area(s) in which to perform the werk. The QAPjP should

address ventilation, protection from extreme weather and temperatures, access.to
stable power, and provision for water and gases of required purity. -

: Hhenever'pfactica1, the §ampling s1te facilitfﬁs should be examined prior |

to the start of work to ensure that all required {tems are available. The actual
area of sampling should be examined to ensure that trucks, drilling equipment,
and personnel have adequate access to the site. : - .

The determination as to whether sample shipping is necessary should be made
during planning for the project, This need is established by evaluating the
-analyses to be performed, sample holding times, and location of the site and the
. laboratory. Shipping or transporting of samples to a laboratory should be done

within a timeframe such that recommended holding times are met. '

Samples should be packaged, labelled, breserfed (e.9., presefvative added,

iced, etc.}, and documented in an area which is free of contamination and

provides for secure storage. The level of custody and whether sample storage is

needed should be addressed-in-the.QAPjP.

| Storage areas for solvents, feagents;]standards; and.féferénce materials

should be adequate to preserve their identity, concentration, purity, and,.

stability prior to use.

" Decontamination of'sampliﬁg=equipment“may'be performed at the .Jocation
where sampling occurs, prior to going to the sampling site, or in designated

areas near the sampling site. Project documentation should specify where and how

this work is accomplished. If decontamination is to be done at the site, water
~and solvents of appropriate purity should be available. The method of
~ accomplishing decontamination, including the required materials, solvents, and
water purity should be specified. o _ :

During the sampling proces§ ahd:during on-site or 15 gity analyses, waste
materials are sometimes generated. The method for storage and disposal of these

waste materials that complies with applicable local, state and Federal

regulations should be specified, Adequate facilities should be provided for the

coilection and storage of all wastes, and thesg facilitie;'shouId be operated so -
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as to. minimize environmental contamination.  Waste storage and disposal .
" faciiities should comply with applicable federal, state, and Vocal regulatisns,

" The location of lang-term and short-term storage for field records, and the

- - measures to ensure the integrity of the data should be specified.

3.2 EQUIPMENT/INSTRUMENTATION

. ~The equipment, instrumentation, and supplies at the sampling site should
be specified and should be appropriate to accomplish the activities planned. The

equipment and instrumentation should meet the requirements of specifications,

methods, and procedures as specified in the QAPjP. - : -

3.3 OPERATING PROCEDURES

The QAPJP should describe or make reference to all field activities that
may affect data quality. For routinely performed activities, standard operating.
procedures (SOPs) are often prepared to ensure consistency and to save time and
- effort in preparing QAPjPs. Any deviation from an established procedure during
a data collection activity should be documented. The procedures should be
available for the indicated activities, and should include, at a minimum, the
information described below. ' ' '

-

3.3.1 Sémp1e Management

_ The numbering and 1abeling system, chain-of-custody procedures, and how the
samplies are to be tracked from collection to shipment or receipt by the

- Taboratory should be specified. Sample management procedures should also specify
the  holding times, volumes of sample required by the laboratory, required

preservatives, and shipping requirements. o o o

3.3.2 'ReagentzStandard Preparation

The procedures describing how to prepare standards and reagents should be
specified. Information concerning specific grades of materials used in reagent
and standard preparation, appropriate glassware and containers for preparation
andistogage, and labeiing and record keeping for stocks and dilutions should be -
included. : ' . L : _ : '

3.3.3 Qgcghtémiﬁation |

The pracedures-describing'detdntémination of field equipment before and
during the sample collection process should be specified. These procedures
should include cleaning materials used, the order of washing and rinsing with the

cleaning materials, requirements for protecting or covering cleaned equipment,
~and procedures for disposing of c1eaning materials. R '
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3.3.4 Sample Collection

The procedures describing how . the sampling operations are attua11y

pérfgrmed'in.the field should be specified. A simple reference to standard = -
- methods is not sufficient, unless 2 procedure is performed exactly as described

in the published method. Methods from source documents published by the EPA,
American Society for Testing and Materials, U.S. Department of the Interior,
National Water Well Association, American Petroleum Institute, or other

- recognized organizations with appropriate expertise should be used, if possible.
The procedures for sample collection should include at least the following: -

- Applicability of the procedure,

-+ Equipment required,

- Detailed description of hrocedﬁres to be .foi?pﬁed ’in"cqlléct{ng the :

samples, _ _
Common problems encountered and corrective actions to be followed, and
Precautions to be_takén., ' | I

3.3.5 field Measurements

The procedures describing all methods used in the field to determine a.
chemical or physical- parameter should be described in’ detail. The procedures

should address criteria from Section 4, as appropriate.

3.3.6 Eguigﬁent Calibration And Maintenance -

The procedures describing how to ensure that field equipment and

instrumentation are in working order should be specified. These describe

calibration procedures and schedules, maintemance procedures and schedules,

maintenance logs, and service arrangements for equipment. Calibration and
- maintenance of field equipment and instrumentation should be in accordance with

manufacturers’ specifications or applicable test specifications and should be
documented. ' I A

3.3.7 'Corrective Actioh

The procedures describing how to identify and correct deficiencies in the

sample collection process should be specified. These should include specific

steps to take in correcting deficiencies such as performing additicnal

decontamination of equipment, resampling, or additional training of field
personnel. The procedures should specify that each corrective action should be
documented with a description of the deficiency and the corrective action taken,
and "should include the person{s) responsible for implementing the corrective
action, S S :
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program will be implemented., B

3.3.8 Data Reduction and Validation

" The procedures describing how to compute results from field measurements
and to review and validate these data should be specified. They should include

all formulas used to calculate results and procedures used toVindependently'f

verify that field measurement resuits are correct.

. 3.3.9 Reporting

The prdcedurés descfibing'the_procéSS'er fepbrting_the resuTt;~of field

" activities should be specified. -

©3.3.10 Records Management

The procedures describing the means for generating, contrdITing,' and

archiving project-specific records and field operations records should be

specified. These procedures should detail record generation and control and the
requirements for record retention, including type, time, security, and retrieval
and disposal authorities. S : . o _

o Project-specific records re1a£e'to field ﬁork.pefformed for a projéct:55
These records may include correspondence, chain-of-custody records, field
notes, all reports issued as a result of the york, and procedures usad.

Field cperations'recorgg;60cument overall fie]d'oherations and may iht]udei
equipment performance and maintenance logs, personnel files, general field
procedures, and corrective action reports. ' o R

" 3.3.11 Waste Disposal

_' The procedures déscribing the methods forﬁdi;posal of waste materials
resulting from field operations should be specified. . _

3.4 FIELD QA AND QC REQUIREMENTS R | |
" The QAPjP should describe how the following elements of:the_f{e1d'QC_

3.4 Qoﬂtrol Samples

Control samples are QC samples that are introduced into a process to
monitor the performance of the system. Control samples, which may include blanks
(e.g., trip, equipment, and laboratory), duplicates, spikes, analytical
standards, and reference materials, can be used in different phases of the data
¢ollection process beginning with sampling and continuing through transportation,
storage, and analysis. : S o S

Each day'cf-sampling; :i Teast one field'duplicate aﬁd oﬁe,equipment
rinsate should be collected for each matrix sampled. If this frequency is not
appropriate for the sampling equipment and method, then the appropriate changes
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shoulid be clearly identified in the QAPjP. When samples are -collected for
volatile organic analysis, a trip blank is also recommended for each day that
samples are collected. In addition, for each sampling batch {20 sampies of one
- matrix type), enough volume should be collected for at least one sample s¢ as to
~ allow the laboratory to prepare one matrix spike and either one matrix duplicate

or one matrix spike duplicate for each analytical method empioyed. This means
~ that the following control sampleg are recommended: . - o

-Field duplicate (one per day per matrix type)

-Equipment rinsate (one per day per matrix type) _

‘Trip blank (one per day, volatile organies only) = - =
+Matrix spike (one per batch [20 samples of each matrix type]) -
Matrix duplicate or matrix spike duplicite (one per batch) ‘

AdditionaT:controi saﬁples may bélnecessary in order to assure data quality to
meet the project-specific DQOs. .. - . R . _

3.4.2 Acceptance Criteria

Procedures should be in place for establishing acceptance criteria for .
~ field activities described in the QAPJP. Acceptance criteria may be qualitative
or quantitative. Field events or data that fall outside of established
- acceptance criteria may indicate a problem with the sampling process that should
be investigated. : o ' : ) ' :

©3.4.3 Deviations . .

All deviations from plan should be documented as to the extent of, and
reason for, the deviation. = Any activity not performed in accordance with
procedures or QAPjPs is considered a deviation from plan. Deviations from plan
may or may not affect data quality. - . : : : o

3.4.4 Corrective Action

Errors, deficiencies, deviations, certain field events, or data that fall
outside established acceptance criteria should be investigated. In some in-
. stances, corrective action may be needed to resolve the problem and restore
proper functioning to the system. The investigation of the probliem -and any
subsequent corrective action taken should be documented. o o

3.4.5 Data Handling

A1l field measurement data should be reduced according to protocols
described or referenced in the QAPjP. Computer programs used for data reduction
should be validated before use and verified on a regular basis. All information

- used in the calculations should be recorded to enable recenstruction of the final
~result at a later date. o ' SN

Data should be reported in accordance with the requirements of the end-user
as described in the QAP§P. = o L
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3.5 QUALITY ASSURANCE REVIEW

. The QA Review consists of internal and external assessments to ensure that
QA/QC procedures are in use and to ensure that field staff conform to these
procedures. QA review should be conducted as deemed appropriate and necessary.

. 3.6 FIELD RECORDS

Records provide the direct evidence and support for the necessary technical
interpretations, judgments, and discussions concerning project activities. These
records, particularly those that are anticipated to be used as evidentiary data, -
should directly support current or ongoing technical studies and activities and
- should provide the historical evidence needed for later reviews and analyses.

Records should be legible, identifiable, and retrievable and protected against -

damage, deterioration, or lToss. The discussion in this section (3.56) outlines -
recommended procedures for record keeping. Organizations which conduct field

sampling should develop appropriate record keeping procedures which satisfy

relevant technical and Tegal requirements..

Field records generally consist of bound field notebooks with prenumbered -
pages, sample collection forms, personnel qualification and training forms, -
-sample location maps, equipment maintenance and calibration forms, chain-of-
custody forms, sample analysis request forms, and field change request forms.

All recerds should be written in indelible ink. .

Prdcédures'for'réviewing; approving, and revising field fecords shoﬁld be
clearly defined, with the lines of authority included. It is recommended that
all documentation errors should be corrected by drawing a single Tine through the

error so it remains legible and should be initialed by the responsible o

individual, along with the date of change. The correction should be written -
adjacent to the error. R . L L

- Records should include (but are not Vimited to) thé_foTlouing:

Calibration Records & Traceability of Standards/Reagents -- Calibration is
a reproducible reference point to which all sample measurements can be
correlated. A sound calibration program should include provisions for.
documentation of frequency, conditions, standards, and records reflecting
the calibration history of a measurement system. The accuracy of the
- calibration standards is important because all data will be in reference
to the standards used. A program for verifying and documenting the
~accuracy of all working standards against primary grade standards should
be routinely followed. =~ . . . '

- Sample Collection -- To ensure maximum utility of the sampling effort and
resulting data, documentation of the sampling protocel, as performed in
the field, is essential. It {s recommended that sample collection records
contain, at a minimum, the names of persons conducting the activity,
sample number, sample Yocation, equipment used, climatic conditions,
documentation of adherence to protocol, and unusual observations. The
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- actual sample collection record is usually one of'the'fdllowiﬁg:-'a bgund

field notebook with prenumbered pages, a pre-printed form, or digitized

~ information on a computer tape or disc..

5,

' Chain-of-Custody Records -- The chain-of-custody involving the possession

of samples from the time they are obtained until they are disposed or

shipped off-site should be documented as specified in the QAPjP and should
include the following information: (1) the project name; (2) signatures
of samplers; (3) the sample number, date and time of collection, and grab

or composite sample designation; (4) signatures of individuals involved in

'sample transfer; and (5) if applicable, the air bill or other shipping
number. . - . _ o S T

Mags and Drawings .- beject.planning doéﬁments and'reports-often-contain .

maps. -The maps are used to document the location of sample collection
points. and monitoring wells and as a means of presenting environmental

data. Information used to prepare maps and drawings is normally obtained -

-through field surveys, property surveys, surveys of monitoring wells,

aerial photography or photogrammetric mapping. The final, approved maps-

- and/or drawings. should have a revision number and date and should be sub-
- Ject to the same controls as other project records. ,

Q€ Samples -- Documentation for generation of QC samples, such as trip and

 equipment rinsate blanks, duplicate samples, and any field spikes should
- be maintained. E A - -

Deviations "-- A1l deviations from procedural dotﬁhents and the QAPjP

should be recorded in the site logbook. u
" Reports -- A copy of any report issued and any supporting documentation
© should be retained. - ' - L - :
4.0 LABORATORY OPERATIONS

The laboratory should éonduct.its_operations in such a way as to provide
. reliable information. To achieve this, certain minimal policies and procedures
should be implemented. ‘ o — -

4.1 FACILITIES

The QAPJP should address all facility-related issues that may impact -

project data quality.  Each laboratery should be of suitable size and
construction to facilitate the proper conduct of the analyses. Adequate bench
space or working area per analyst should be provided. The space requirement per
anaTyst depends on the equipment or apparatus that is being utilized, the number
of sampies that the analyst is expected to handle at any one time, and the number
of operations that are to be performed concurrently by a single analyst.  Other
- issues to be considered include, but are not Timited to, ventilation, lighting,
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control of dust and drafts, protection from extreme temperatures, and access to
& source of stable power., -~ : T . . -

‘Laboratories should be designed'ﬁo'that there is'adequate'separation df
functions to ensure that no laboratory activity has an adverse effect on the

‘analyses. The laboratory may require specialized facilities such as a perchloric
~acid hood or glovebox. o . L - _ o '

~ Separate space for laboratory operations and'apprOpriate'anci]lary5support

- should be provided, as needed, for the performance of réutine and specialized

procedures.

“As necessary to ensure .secure storage and prevent contaminatiod or -

misidentification, there should be adequate facilities for receipt and storage

of samples. -The level of custody required and any special requirements for
storage such as refrigeration should be described in planning documents.

Storage areas for reagents, solvents, standards, and reference materials
should be adequate to preserve their identity, concentration, purity, and -
stability. _ o T o R

Adequate facilities should be pfovided for the collection and storage of .

~all wastes, and these facilities should be operated so as to minimize environ-

mental contamination. Waste storage and disposal facilities should comply with
applicable federal, state, and local regulations. . ~_ R :

The Tocation of Tbng-term'and short-term'storage of 1abdratbry records and
the measures to ensure the integrity of the data should be specified. g

4.2 EQUIPHENT/INSTRUMENTATION

Equipment and instrumentation should meet the requirements and specifica-
tions of the specific test methods and other procedures as specified in the
QAPJP. The laboratory should maintain an equipment/instrument description list
that includes the manufacturer, model number, year of purchase, accessories, and
any modifications, updates, or upgrades that have been made. -

4.3 OPERATING PROCEDURES ~

" The QAPJP should describe or make reference to all laboratory activities

 that may affect data quality. For routinely performed activities, SOPs are often .

prepared to ensure consistency and to save time and effort in preparing QAPjPs.
Any deviation from an established procedure during a dati collection activity
should be documented. It is recommended that procedures be available for the
indicated activities, and include, at a minimum, the informatfon described

. below, .
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4.3.1 SamgIe Management

~ The procedures describing the receipt, handling, scheduling, ‘and storage
of sampies sh0u1¢ be specified. S : '

Sample Receipt and Handling -- These procedures describe the precautions
to be used in opening sample shipment containers and how to verify that
chain-of-custody has been maintained, examine samples for damage, check
for proper preservatives and temperature, and log samples into the

iaboratory_samp1e streams.

Sam91e'5chedu1inq .- ;ThEse procedures deécribé'the.sémp!e scheduling in
the -l1aboratory and includes procedures used to ensure that holding time -
requirements are met. o S S

Sample Storage -- These procedures describe the storage conditions for all

samples, verification and documentation of daily storage temperature, and

how to ensure that custody of the samples is maintained while in the

- laboratory. ' T o L -

4.3.2 Reagentgsfandafd Preparation

The procedures describing how to prepare standards and reagenté should be
~ specified. Information concerning specific grades of materials used in reagent -

and standard preparation, appropriate glassware and containers for preparation -

Ny and1storage, and labeling and recordkeeping for stocks and dilutions should be
~included. - ' ' S - - .

4.3.3 General Laboratory Techniques

The procedures describing all essentials of laboratory operations that are
not addressed elsewhere should be specified. These techniques should include,
but are not 1imited to, glassware cleaning procedures, operation of analytical
balances, pipetting techniques, and use of volumetric glassware., -

4.3.4 Test Methods
Procedures for test methods describing how the analyses are actually
performed in the laboratory should be specified. A simple reference to standard
methods is not sufficient, unless the analysis is performed exactly as described
in the published method. Whenever methods from SW-846 are not appropriate,
recognized methods from source documents published by the EPA, American Public
- Health Association (APHA), American Society for Testing and Materials {ASTM), the
National Institute for Occupational Safety and Health (NIOSH), or other

- recognized organizations with appropriate expertise should be used, if possible.

- The documentation of the actual laboratory procedures for analytical methods
should include the following: - o S

Sample Pregaration and Analysis Procedures -- These 1nc1ude_app11cab1e
holding time, extraction, digestion, or preparation steps as appropriate
to the method; procedures for determining the appropriate dilution to
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analyze; and any other information required to perform the énaiysis
accurately and consistently. : : _ R : ' -

Instrument Standardization -- This”inciudes'Concentfation(s) and freddéncy
of analysis of calibration standards, linear range of the method, and
calibration acceptance criteria.” : B B

Sample Data ?4-This'{nc1udés reébrding reqUiféments and documentation in-
cluding sample identification number, analyst, data verification, date of
analysis and verification, and computational method(s). S :

Precision and Bias -- This includes all analytes for which the_method.is

applicabie and the conditions for use of this information.

Detection and Reporting Limits -- This includes all analytes in the

method.

Test-SggQific. oc -- This dgscribes QC activities appTicabIe"to the
specific test and references any applicable QC procedures. o

4.3.5 Equipment Calibration and Maintenance

The procedures describing how to ensure that laboratory equipmeht énd

instrumentation are in working order should. be specified. These procedures

include calibration procedures and schedules, maintenance procedures and
schedules, maintenance logs, service arrangements for all equipment, and spare
parts available in-house. Calibration and maintenance of laboratory equipment
and instrumentation should be in accordance with manufacturers’ specifications

or applicable test specifications and should be documented. R
o438 6 |

The type, purpose, and frequency of QC samples to be analyzed in the
Taboratory and the acceptance criteria should be specified. Information should
include the applicability of the QC sample to the analytical process, the
statistical treatment of the data, and the responsibility of laboratory staff and
management in generating and using the data. Further details on development of

project-specific QC protocols are described in Section 4.4. -

4.3.7 Cgrrective'Action

The procedures describing how to 1dentify and correct deficiencies in the
anzlytical process should be specified. These should include specific steps to
take in correcting the deficiencies such as preparation of new standards and
reagents, recalibration and restandardization of equipment, reanalysis of
samples, or additional training of laboratory perscnnel in methods and
procedures. The procedures should specify that each corrective action should be
documented with a description of the deficiency and the corrective action taken,

and should include the person(s) responsibie for implementing the corrective
action. ) o ' - T o c

ONE - 17 | Revision 1
Tus |

July 1992 -



: .4.3.8' Data Reductioh'and'Va1idatidn"

The procedures describing how to review and validate the data should be
specified. They should include procedures for computing and interpreting the
~results from QC samples, and independent procedures to verify that the analytical
results are reported correctly. In addition, routine procedures used to monitor

. precision and bias, including evaluations of reagent, equipment rinsate, and trip

. blanks, calibration standards, control samples, duplicate and matrix spike
- samples, and surrcgate recovery, should be detailed in the procedures.  More
- detailed validation procedures should be performed when required in the contract .
-or QAPjP. L. . S P R : )

4.3.9 _Regorting'

The procedures describing the protess_for reporting the analytical results -
should be specified. S R o

4.3.10 Records Management

The'procedurés describ1ng'thé means for generating, controlling, and
archiving Taboratory records should be specified. The procedures should detai)
reccrd generation and control, and the requirements for record retention, includ-.

ing type, time, security, and retrieval and disposal authorities,

Project-specific_records may include correspondence, chain-of-custody
- records, request for analysis, calibration data records, raw and finished
- analytical and QC data, data“reports. and procedures used. '

Laboratory operations records may include Yaboratory notebooks, instrument
performance logs and maintenance logs in bound notebooks with prenumbered
pages; :laboratory benchsheets; software documentation; control charts;
reference material certification; personnel files; Yaboratory procedures;
and corrective action reports. _ T S

4.3.11 Haste‘DisgoSa!

- The procedures describing_the methods for dispo$a1-of chemica]s-iné]hding
standard and reagent solutions, process waste, and samples should be specified.

4.4 LABORATORY QA AND QC PROCEDURES

. The QAPSP should describe how the:foliowing-réquired,eTements of the
1aboratory QC program are to be implemented. _ o L
4.4.1 Method Proficiency |

Procedures should be in place for demohstf:tiﬁg'prﬁficiencylwith each
analytical method routinely used in the laboratory. These should include
procedures for demonstrating the precision and bias of the method as performed

by the laboratory and procedures for detgrmiﬁing“thefmethod_dete;tion Yimit
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(MOL). A1l terminology, procedures and frequency of determinations associated
- with the Taboratory’s establishment of the MDL and the reporting 1imit should be
well-defined and well.documented. Documented - precision, bias, and MDL
information should be maintained for all methods performed in the laboratory.

; 4.4.2 ControT Limits

: Procedures should be in place for establishing and updating contro) limits
for analysis. Control Timits should be established to evaluate laboratory
precision and bias based on the analysis of control samples. Typically, control -
limits for bias are based on the historical mean recovery plus or minus threes
standard deviation units, and control limits for precision range from zero {no.
difference between dupiicate control samples) to the historical mean relative
percent difference plus three standard deviation units. Procedures should be in
place for monitoring historical performance and should-include graphical (control
charts) and/or tabular presentations of the data, L

4.4.3 Laboratory ControluPrOCedures

- Procedures should be in place for demonstrating that the laboratory is in -
control during each data collection activity. Analytical data generated with.
taboratory control samples that fall within prescribed limits are judged to be
generated while the laboratory was in control. OData generated with Taboratory -
control samples that fall outside the established control limits are judged to
be generated during an "out-of-control™ situation. These data are considered
suspect and should be repeated or reported with qualifiers. . S

taboratory Control Samples --  Laboratory control samples should. be
analyzed for each analytical method when appropriate for the method. A .
laboratory control sample consists of either a control matrix spiked with
ana]yte? representative of the target analytes or a certified reference
material. ' SR _ e '

Laboratory control sample(s) should be analyzed with each batch of samples
processed to verify that the precision and bias of the analytical process
are within control limits. The results of the 'laboratory control

~ sample(s) are compared to control limits established for both precision
and bias to determine usability of the data. .

Method Blank -- When appropriate for the method, a method blank should be

analyzed with each batch of samples processed to assess contamination
- levels in the laboratory. Guidelines should be in place for accepting or
~rejecting data based on the level of contamination in the blank.

Procedures should be in place for documenting the effect of the matrix on~
method performance, When appropriate for the method, there should be at least.
one matrix spike and either one matrix duplicate or one matrix spike duplicate
per analytical batch. Additional control samples may be necessary to assure data
quality to meet the project-specific DQOs. - S o '
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__Hatrix-Sbegific Bias -- Procedures should be in place for détefmfning tﬁe
bias of the method due to the matrix. These procedures should include

preparation and analysis of matrix spikes, setection and use of surrogates
for organic methods, and the method of standird additions for metal snd

~ inorganic methods. When the concentration of the analyte in the sampie is
- . greater than 0.1%, no spike is necessary. ~ . - '

- the precision of the method for a specific matrix. These procedures

should include analysis of matrix duplicates and/or matrix spike 
duplicates.. The frequency of use of these techniques should be based on

‘the DQO for the data collection activity.

 Matrix-Specific Detection Limit -- Procedures should be in place for
determining the MDL for a specific matrix type {e.g., wastewater treatment B

sludge, contaminated soil, etc). -

4.4.4 Deviations

Any activity not performed in accordance with laboratory procedures or

QAPjPs is considered a deviation from plan. All deviations from plan should be
-documented as to the extent of, and reason for, the deviation. '

" 4.4.5 Corrective Action

| _Errors, deficientﬁes. deviations, or laboratory events or data that fal1-

- Matrix-Specific Precision -- Procedures should be in place for determiniﬁg

P
LN

outside of established acceptance criteria should be investigated. In some

instances, corrective action may be needed to resolve the problem and restore

proper functioning to the analytical system. The investigation of the problem

. and any subsequent corrective action taken should be documented.

~4.4.6 Data Handling

- Data resulting from the analyses of samples should be reduced according to
protocols described in the laboratory procedures. Computer programs used for
data reduction should be validated before use and verified on a regular.basis.
A1l information used in the calculations (e.q., raw data, calibration files,
tuning records, results of standard additions, interference check results, and
blank- or background-correction protocols) should be recorded in order to enable

reconstruction of the final result at a Ttater date. [Information on the

preparation of the sample (e.g., weight or volume of sample uysed, percent dry
weight for solids, extract volume, dilution factor used) should also be
maintained tn order to enable reconstruction of the final result at a later date.

AT data should be reviewed by 2 second analyst or supervisor according to

Taboratory procedures to ensure that calculations are correct and to detect
transcription errors. Spot checks should be performed on computer calculations
to verify program validity. Errors detected in the review process should be
referred to the anmalyst(s) for corrective action. Data should be reported in
accordance with the requirements of the end-user. It is recommended that the
supporting documentation inciude at a minimum: o o
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Laboratory name and address.

Sample information (incTﬁding unique sample identifidation;"samp]e
‘collection date and time, date of sample receipt, and date(s) of sample.
preparation and. analysis). ' . : - o

. Analytical results reported with an appropriate number of significant
figures., L o A -

Detection‘Iimits'that:reflect_dilutiohs; interferences, or correction for
‘equivalent dry weight. ‘ . S 3

- Method reference.

Apbropriate QC results (correiatioh-with 3ample batch should be traceab1e.
‘and documented), : - o AU :

Data qualifiers with appfopriate references and narrative on the quélit}
of the results. ; S I :

4.5 QUALITY ASSURANCE REVIEW -

- The QA review consists of internal and external assessments to ensure that
QA/QC procedures are in use and to ensure that laboratory staff conform to these
procedures. QA review should be conducted as deemed appropriate and necessary.

4.6 LABORATORY'RECORDSI_'.

Records provide the direct evidence and support for the necessary technical
interpretations, Jjudgements, and discussions concerning project activities.
These records, particularly those that are anticipated to be used as evidentiary
data, should directly support technical studies and activities, and provide the
historical evidence needed for later reviews and analyses. ' Records should be
legible, identifiable, and retrievable, and ' protected against damage,
deterioration, or TJoss. The discussion "in this section (4.6) outlines

-recommended procedures for record keeping. Organizatfons which conduct field.
sampling should develop appropriate record keeping procedures which satisfy
relevant technical and legal requirements. S | o

_ Laboratory records generally consist of bound notebooks with prenumbered
_pages, personnel qualification and training forms, equipment maintenance and
calibration forms, chain-of-custedy forms, sample amalysis request forms, and
~analytical change request forms. Al) records should be written in indelible ink.

Procedures for reviewing, approving, and revising laboratory records should
be clearly defined, with the lines of authority fncluded. Any documentation
errors should be corrected by drawing a single 1ine through the error so that it
remains legible and should be initialed by the responsible individual, along with
the date of change. The correction is written adjacent to the error. i
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Strip-chart recorder printouts should be signed by thé'person'who performed

the instrumental analysis. If corrections need to be made in computerized data,

- a system parallel to the corrections for handwritten data should be in place.

'-_Records of sampié managemeht should be available to permit the féfcfeatiOn
of an analytical event for review in the case of -an-audit or investigation of a
dubious result. L ' - : S

Laborafory records.should include, at:1east, the'foilow%ng: " 
Operating Procedures -- Procedures should be available to those performing

‘the task outlined.. Any revisions to laboratory procedures should be
written, dated, and distributed to all affected individuals to ensure

implementation of changes. Areas covered by operating procedures. are-

given in Sections 3.3 and 4.3.

o Quality Assurance Plans -- The QAPjP-shou1d be. on filé.-*

Equipment Maintenance Documentation -- A history of the maintenance record |

of each system serves as an indication of the adequacy of maintenance
schedules and parts inventory. As appropriate, the maintenance guidelines

of the equipment manufacturer should be followed. When maintenance is

necessary, it should be documented in either standard forms or in
Togbooks. Maintenance procedures should be clearly defined and written
for each measurement system and requiredxsupport equipment. - ’

Proficiency -~ Proficiency information on a1l compounds reported should be -
maintained and should incliude (1) precision; {2) bias; (3) method detec-

tion limits; (4) spike recovery, where applicable; (5) surrogate recovery,
where applicable; (6) checks on reagent purity, where applicable; and

(7) checks on glassware cleanliness._where applicable.

CaliQration'Rgtorgé_é Traceability of Standards/Reaqents -- Calibration is

3 reproducible reference point to which all sample measurements can be
correlated. A sound calibration program should include provisions for
documenting frequency, conditions, standards, and records reflecting the

calibration history of a measurement system. The accuracy of the

calibration standards is impartant because all data will be in reference
to the standards used. A program for verifying and documenting the
accuracy and traceability of all working standards against appropriate
primary grade standards or the highest quality standards available should
be routinely followed. R . P _ _

Sample ﬂanagemenf -= A1l required records pertaining to sample management

should be maintained and updated regularly. These include chain-of-

custody forms, sample receipt forms, and sample disposition records. .

Original Data "-- The raw data and caleulated results for all samples

should be maintained in laboratory notebooks, logs, benchsheets, files or
other sample tracking or data entry forms. Instrumental output should pe-

stored in a computer file or a hardcopy report. N
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Qc Data .- The raw: data and calculated results for an QC and f1eld

samples and standards should be maintained in the manner described i the '

~ preceding .paragraph. Documentetton should allow correlation of sample

results with associated QC data. Documentation should also include the
source and 1ot numbers of standards for traceability. QC samples include,
but are not limited to, control samples method b]anks matr1x spikes, and

‘matrix spike dup]icates

Correspondence -- Project correspondence can provide evidence supportxng
technical 1nterpretat1ons Correspondence pertlnent to the prosect shouid -

- be kept and placed in the proJect files.

" Deviationg -- AII dev1ations from procedural and p]anning documents should’>'

be recorded in laboratory notebooks. Deviations from QAPjPs should be
reviewed and approved by the authorized personne] who performed. the
original technical review or by their des1gnees _

Final Report -- A copy of any report issued and any support1ng documenta-'_
t1on shou]d be retained. -

5.0 DEFINITIONS

The fo]]owing_terms_are-defined for use in this document:

ACCURACY ~ The closeness of agreement between an observed value end

BATCH:

. BIAS:

an accepted reference value. When applied to a se’ of
observed valuyes, accuracy will be: a combination of a
random component and of a common systematic error (or
blas) component. _ :

A group of samples which behave 51milar1y with respect to
the sampling or the testing procedures being employed and
which are processed as a unit (see Section 3.4.1 for field
~ samples and Section 4.4.3 for laboratory samp1es) For QC
purposes, if the number of samples in a group is greater
than 20, then each group of 20 samples or 1ess will all be
_ hand1ed as a separate batch. . .- - .

The deviation due to matrix effects of the measured value
{x, - x,) from a known spiked amount.  Bias can be assessed
by comparing a measured value to an accepted reference
value in 2 sample of known concentration or by determining.
the recovery of a known amount of contaminant spiked into
a sample (matrix spike). Thus, the bias (B) due to matrix
effects based on a matrix spike is ca]culated as: -

o .B = (x; - x ) - K
where: P
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BLANK: -
CONTROL SAMPLE:

DATA QUALITY

OBJECTIVES (DQ0s):

'DATA VALIDATION:

DUPLICATE:

EQUIPMENT BLANK:
EQUIPMENT RINSATE:

_ ESTIMATED
QUANTITATION
LIMIT (EQL):

- X, = measured value for spiked sample,
x, = measured value for unspiked sample, and

| MR =100 (- x)/ K
see Equipment_RinSaté;,aethdd Blank, Trip Blank.

A QC sample introduced jntb_a'process7to;monitof the
~performance of the system. S

A statement of the overall level of uncertainty that a
 decision-maker is willing to accept in results derived
from environmenta) data (see reference 2, EPA/QAMS, July
This is qualitatively distinct from quality
measurements such as precision, bias, and detection limit,

16, 1886).

The brocess of evajuéting the avéi1ab1e'data’against the
~ project DQOs to make sure that the cbjectives are met.
- Data validation may be very rigorous,

f or cursory,
depending on project DQOs. _
will ‘include analytical results, field QC data and Tab QC

data, and may also 1nc1ude,fie}d records.

"‘see Matrix Duplicate, Field Duplicate, Matrix Spike .
~ Duplicate. S _— o S

see Equipmeht'RinSate.' 

A sample of analyte-free media which has been used to
-rinse the sampling equipment.
completion of decontamination and prior to sampling. This
- blank is useful in documenting adequate decontamination of
sampling equipment. o S o 3

- It is collected after

'The lowest concentration that can be reliably achieved

within specified limits of precision and accuracy during
routine laboratory operating conditions. The EQL is
generally 5 to 10 times the MODL.
nominaliy chosen within these guidelines to simplify data
reporting. .=  For many - analytes the EQL

and may not always be a;hievable.

- Rewision 1
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The available data reviewed

However, it may be .

analyte
- concentration is selected as the lowest non-zero standard
- in the calibration curve. Sample EQLs are highly matrix-
. dependent. The EQLs in SW-846 are provided for guidance

{
K~ = known value of the spike in the sample.

gsing'the_fo]lcwfng.equatioh yields the percent recovery



FIELD DUPLICATES:

fLAaoRATonv CONTROL

.-; SAMPLE:
'nAtnrx:"
'*Mntnxx'ooptrcntsi
MATRIX sexgs:

'MATRIX SPIKE
DUPLICATES:

METHOD BLANK:

'METHOD DETECTION
LIMIT (MOL):

f Indeoendent samples whtch are collected as ¢1b§e es o
possible to the same point in space and time. They 2re

two separate samples taken from the same source, stored .in
separate containers, and analyzed independent?y These -
duplicates are useful in documenting the prectsaon of the

rsamp11ng process.

A known matrix spiked with compound(s} representattve of .
the target analytes. This is used to document laboratory__
performance. ' . .

The component or substrate {e. g R surface water, drxnk1ng
uater) which contains the analyte of interest.. '

An 1ntra1aboratory sp]it sample which is used to document -
the precision of a method in ‘2 given samp?e matrix.

An aliquot of samp1e sp1ked with a known concentratxon of.l
target analyte{s). The spiking occurs pr1or to sample

preparation and analysis., A matrix spike is used to,_f:

document the bias of a method 1n a given sample matrix.

Intralaboratory' split samp?es spiked with zdentica}

~ “concentrations of target analyte(s). The spiking occurs

prior to sample preparation and analysis.. They are used
to document the precision and blas of a method in a g1ven

‘sample matrix.

An analyte- free matr1x to which all reagents are added 1n'

- the same volumes or proportions as used in sample

processing. The method blank should be carried through
the complete sample-preparation and analytical procedure.

- The method blank is wused to document contaminatton '
resu1t1ng from the ana?yticaI process '

For a method blank to be acceptable for use with the'

~accompanying samples, the concentration in the blank of

any analyte of concern should not be higher than the.
highest of etther _ L

(I)The method detection limit or

(2)Five percent of the regu1atory limit for that enalyte,

OT‘

(3)Five percent of the measured concentration in the_

: sample

The minimum con‘c-entr‘a'tion'of a_substance that can._be :
measured and reported with 99% confidence that the analyte

' concentration is greater than zero and 1s determined from
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'analy51s of a samp1e in a gaven matr1x type containiné"

- the analyte.

For 'operational purposes, when it is’ necessary to
determine ‘the MDL in the matrix, the MDL should be.
- ‘determined by multiplying the appropriate one-sided 99% t-

- statistic by the standard deviation obtaired from a
_ minimum of three analyses of a matrix spike containing the
analyte of interest at a concentration three to five times

the estimated MDL, where the t-statistic is obtained from

'standard references or. the tab]e be]ow

No. of sampies S & statistic E

: ' .96

54

75

.36

Jd4

.00

.90

.82

AD OO~ ON LN e L
mmwwwunm

10

B Est1mate the MDL as fol]ows
_ 0bta1n the concentration vajue that correSpcnds to:

a) an instrument 31gnal/noise ratio w1th1n the range of
2.5 to 5. 0 or

b} the region of the standard curve where there is a

significant change in semsitivity (i.e., a break in the
slope of the standard curve) _ -

Determtne the variance (S ) for each ana1yte as follnws

3 ]

where x; = the 1th measurement of the variab]e X
and X = the average va]ue of X3 '
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ORGANIC-FREE

- REAGENT WATER:

PRECISION:

it
an

'Determ1ne the standard deviation (s) for each anaiyte as

fo1lows.__ .

’ 5 - (52)”2'

. Determine the HDL for each analyte as fol]ows

MDL " tiny, au ”,(s}

 where t is the one-sided t- statistic appropr1ate :

for the nuhﬂer o% samp?es used to determine (s), at the 99

- percent level.

For volatiles, all- references to water in the methods
refer to water in which an interferant is not observed at
the method detection 1imit of the compounds of interest.
Organic-free reagent water can be generated by passing tap
water through a carbon filter bed containing about 1 pound
of activated carbon. A water purification system may be
used to generate organic-free deionized water.
Organic-free reagent water may also be prepared by boiling

water for 15 minutes and, subsequently, while maintaining

the temperature at 90°C, bubbling a contaminant-free inert

- gas through the water for 1 hour.

For sem1vo1at11es ‘and nonvolatiies. all references to
water 'in the methods refer to water in which an

‘interferant is not observed at the method detectien limit

of the compounds of interest. Organic-free reagent water
can be generated by passing tap water through a carbon
filter bed containing about 1 pound of activated carbon.

A water purification system may be used to generate

-~ organic-free deionized water,

The agreement among a set of rep11cate measurements
without assumption of knowledge of the true value.
Precision is estimated by means of duplicate/replicate

-~ analyses. These samples should contain concentrations of
analyte above the MOL, and may finvolve the use of matrix

spikes. The most commonly used estimates of precision are
the relative standard dev1ation (RSD) or the coefficient

- of variation (CV),

- RSD = CV = 100 §/X,
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where: . - : : o o

X = the arithmetic mean of the x, measurements, and § = ‘oo
variance; and the relative percent difference (RPD) when
only two samples are available, ' : L

| | o RPD » 100. {{x, = x3)/{(xy + x,)/2)].
PROJECT: . Sing1eiof multiple data collection activities that are
- _ ' _related_thrqugh_thelsame planning sequence. _

 QUALITY ASSURANCE An orderly assemblage of detailed procedures designed to

" PROJECT PLAN. . produce data of sufficient quality to meet the data
(QAP§P): - quality objectives for a specific data collection.
o . activity. - : S o ; C
© RCRA: © The Resource Conservation and-Recovery Act. . -
| REAGENT BLANK:  See Method Blank. _ B
 REAGENT GRADE: ~  Analytical reagent (AR) grade, ACS reagent grade, and

reagent grade are synonymous terms for reagents which
conform to the current specifications of the Committee on
Analytical Reagents of the American Chemical Society.

REAGENT WATER: Water that has been generated by any method which would.
o - achieve the performance specifications for ASTM Type II
water. for organic analyses, see the definition of

organic-free reagent water, o -

REFERENCE MATERIAL: A material containing known quantities of target analytes
_ _ in solution or in a homogeneous matrix. It is used to
document the bias of the analytical process. I

"SPLIT SAMPLES: Aliquots of sample taken from the same container and.

: ' - analyzed "independently. In cases where .aliguots of
samples are impossible to obtain, field duplicate samples
should be taken for the matrix duplicate analysis. These
are usually taken after mixing or compositing and are used

to document intra- or interlaboratory precision.

STANGARD ADDITION:  The practice of adding'a known amount of an' analyte tb'a 
' sample immediately prior to amalysis. It is typically
used to evaluate interferences. - ' -

STANDARD CURVE: A plot of concentrations of known analyte standards versus
) : the instrument response to the analyte.  Calibration
standards are prepared by successively diluting a standard
" solution to produce working standards which cover the
working range of the instrument. Standards should be
prepared at the frequency specified in the appropriate
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section. The calibration standards shouid be prepared
using the same type of acid or solvent and at the same
concentration as will result in the samples following

~ sample’ preparat1on This is applacab]e to organ1c and -

1norgan1c chemical ana]yses

SURROGATE:.'_' . An organtc compound - wh1ch is simr]ar to the target

analyte{s) in chemical composition and behavior in the
analytical process, but which is not normal]y found in
env1ronmenta1 samp]es._ o . '

TRIP BLANK:f_1 ' - A sample of ana!yte free media taken from the Taboratory”

to the sampling site and returned to. the laboratory
- unopened. A trip blank is used to document contamination
_attr1butab}e to shipping and field handling procedures.
“This type of blank is useful in documenting contamination
of volat11e organics samp?es. _
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;Accuracy 1. 13 22 23 s 24
Batch 19’ 21 o '
Bias 2 3 17-20, 22 23" 25 28 . .
‘Blank 11, 12, 14, 18.20, 237, 24, 25, 28 29
Equipment R1nsate 11, 12, 14, 18, 24"
- Method Blank 19, 24, 25°, ,y 28 :
Reagent Blank 28 o
Trip Blank™ 12, 18, 24, 29._ T
 Chain-of-Custody 9, 11, 13, 14, 18, 21, 22
Control Chart 18, 19
Control Sample 11 12, 18, 19 23 24
Data Quality Ohjectives (DQO) 1-3, 8 12. 19, 20 24 y 28
Decision-maker 2, 24
Duplicate 11, 12, 14, 18-20, 23 24 , 25, 27 28
Field Dup]icate 11 12, 24 25 28 .
Matrix Duplicate 12 19, 20, 24 25, 28 )
- Matrix Spike_Duplicate ,12,:19,-20; 23, 24, 25
Equipment Blank 11, 24
-Equipment Rinsate 1}, 12, 14, 18, 24"
Estimated Quant1tat1on L1m1t (EQL) 24"
Field Duplicate 12, 24, 25°, 28 .
Labaratory Control SampIe 19, 25"
Matrix 11, 12, 18-20, 23-25°, 26-28
Matrix Dup]icate 12, 19, 20, 24, 25, 28
Matrix Spike 12, 18-20, 23, 25°, 26, 27
Matrix Spike Dupllcate 12, 19, 20, 23 24 25
“Method Blank 19, 24, 25°, 28
“Method Detection Limit (MDL). 18- 20 22 24 25" 2?
Organic-Free Reagent Water 27°, .
- Precision -1-3, 17-20, 22, 24, 25 2?
- Project 1-5, 7 8, 11 14, 17-19, 21, 23 24 28" '
Quality Assurance Project Plan (QAPjP) i-9, il 12, 14 15 18 20 22 23 28
RCRA 1, 8, 28°
Reagent Biank 28
Reagent Grade 28" _
Reagent Water 27, 28 -
Reference Hateria1 8, 11, 15, 18, 19, 28
Split Samples 25, ZB .
Standard Addition 20, 28"
‘Standard Curve 26, 28°

- - Surrogate 18, 20, 22, 29°

- Trip Blank 12 18, 24 29"

" Definition of term.
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'  DEFINITIONS
Alternare Concentration: Limitz: A concentration limit-~in tieu of an MCL--es.ainsﬁed by the |
implementing agency for a hazardous constiruent based on a finding that the constituent does not pose

- a substantial present or potential hazard to human health or the cnv1ronmem as long as the altemate
concentration llmn is not. excwded : :

Corrective Amon Managemen: Unit (CAMU): 'An area within a facﬂlty that is de51gnatod by thc -
- Regional Administrator under part 264 subpart S, for the purpose of implementing corrective action
- requirements under §264.101 and RCRA section 3008(h). A CAMU shall only be used for

management of remodlauon wastes pursuam to unplcmentmg such corrective acnon requlrements at
the facility,

Facz‘_!z’zy: (1) All contiguous land, and structures, other appurtenances, and improvements on the land,
used for treating, storing, or disposing of hazardous waste. A facility may consist of several

treatment, storage, or disposal operational units (e.g., one or mote landfills, surface impoundments.
- or combinations of them). (2) For the purpose of implementing corrective action under §264.101, all
contiguous property under the control of the owner or operator seeking a permit under RCRA subxitle
C. This definition also applies to facilities unplernemmg corrective action under RCRA § 3008(h)..

Innovative Treatment Technolog:es Those technologlcs for treatment of SOII sediment sludge and '
debris other than incineration or solidification/stabilization and those technologies for treatment of
groundwater contamination that are alternatives to pump and treat. Pump and treat in this xns:ance
_refers to pumping with conventional treatments like air stripping, UV oxidation.

_ Maximum Contaminans Level {MCL): Under Section 141 of the Safe Drinkmg Water Act, as
amended, the maximum permissible level of a contaminant in water delivered to any user of a public
water system. MCLs reflect health factors and the tcchmcal and economic feasibility of recovering
contaminants from the water suppl)ar

Pem:rtee/Respondenr Any pcrson owning or operating a facility or conducnng activity subject to
regulation under RCRA. and subject to a pcrmn or order requlrmg corrective actlon

So!zd Waste Mamgemenr Umr (SWU) Any d:scermble unit at wtuoh sohd wastes have been placed
at any time, irrespective of whether the unit was intended for the management of solid or hazardous
waste. Such units include any area at a fac:hty at Whlch solid wastes have becn routmely and

- systematically released. :

Stabilization: ‘I'he goal or phiiosophy of controlling or abating threats to human health and/or the
- environment from releases and/or prcvcmmg or minimizing the further spread of contaminants while
long-term remedies are pursued. : -

Tenporary Uniz (TU): A unit used for the storage or trcatment of haza:dous wastes that ongmatc
during corrective action activities at a facﬂxry : _

[NOTE: For addmonai gnzdance on rechmcaf ter_ms used in the corrective action program, see the
"Corrective Action Glossary” (OSWER Directive Number 9902.3-1a, July, 1992)]
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INTRODUCTION TO THE CORRECTIVE ACTION STABILIZATION QUESTIONNAIRE .
Decision Strategj

- The question of whether to implement stabiizaticn measures at a RCRA facility undergomg

scme phase of corrective action should be answered based UpoN a series of policy ana techrical
. wcgments. Many of these individual judgments are difficult to quantfy and, theretore. must be based
* upon the professional judgment of Federal and State environmental regulators responsibie for

impiementing the RCRA corrective action program. These judgrents, as a group, should form a basis

upon which the relative benefits 10 be gained through stabilization at @ panticular facility are weighea.
The types of benefits envisioned through tacility stabifization include fimited contaminant migration.
- reduced volume of contaminated media, and lowered risk to human heatth and the environment, -

The attached questionnaire attémpts to prompr the decision making process by asking both
policy and technical questions regarding stabilizaton of a facitity. For each question, a shont
discussion of the imponance and relevance of the answer is provided below. 1t may be useful 1o refar - -

to these shon chscussions as the questionnaire is completed. -

Background Fa'cili'ty lnf'qrma'tion

Question 1. Is this checklist being completed for one solid waste management unit

(SWMU), several SWMUs, or the erttire facility? Explain,

A strategy for stabilization may be considered or implemented for either an entire facility, a
specific SWMU, or a group of SWMUs. ‘Stabilization activities, while addressing releases from one or -
mare SWMUs, are likely to concentrate on a specitic environmental medium, such as ground water.
surface water, air, or soil. The SWMU(s) and media being considered for stabilization should be
recorded in the spaces provided., . o ' :

Status of Corrective Action Activities at the Faciiity .
- Queston 2 ~ Wnat is the current status of HSWA corrective action activities at the tacility?

The current status of HSWA corrective action activities is a major factor for consideration when -
deciding whether and when 10 implement a stabifization strategy at a particular faciiity. . Stabilization
should be considered an option at a facility up until the point where & becomes more expedient and-
cost-effective to impiement the final corrective measures. Generally, the imimediate impiementation of
final corective measures, rather than stabilization measures, becomes more efficient after the
Corrective Measures Study (CMS) is compieted, because the effort and resources that might be used.
to ptan, gesign, and construct stabilization structures may be more effectively spent on Corrective ;
Measures implementation (CMJ). Co : ' R : C

intefim measures may be implemented at any'-_'pOim in the corrective action process, and -
they have been implemented, they should be noted on the questicnnaire in addition 10 the other
activities listed. , o - U - o
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Gues:;on 3 ; It corrective action acuvities "aw: oeer‘ ated, are tney besng carnec GL“
Jnger a permit or an enfOrceﬁerz orogr? '

.. Cor-acuve acton acuvmes are L..Su.-.:!iy car: lec sur unc:er wie authority of enher a RCRA

- operatng or posi-closura permit. or under a RCRA §3008(h) acministrative order. The autnority used
for an ongoing corrective action project at a panicular facility wil affect the ease with- which a -
stabilization strategy can be incorporated into an existing comphance schedule. The extra time
needed for publc comment, State concurrence, and other administrative requirements associated wrh

-miodifying Of revising either a permit or an order {to incorporate stabilization) should be taken into
account when considenng whether stabilization is appropnate for 2 given facilty because as the time -
required to adaress procedura! requirements increases, the benefits potent:aily denved from

- Stabilization decrease : : .-

Question 4 o Have interim measures, if required or comp!ezed [See Question 2} been
- successful in preventmg the furtner spread of contam:nauon at me facri:ry"

i intenm mgasures have been lmplemented ata fatcuhtyr and they have been successful noo
: prevennng the furtner spread of cortamination from ail significant releases. stabiiization has, in.effect,
been accompisted. in this case. additionat stabilization measures should not be required. - _
Conversely. if ntenm measures have not been carried out, or f they have not been successful in -
limiting the spread of contamination, stabmzauon measures shOuld eventually be cons:derecl for this
faciny. :

EPA is currentfy eva!uatmg facilities for stab:hzat:on based upon the
priority ranking a facility receives under the ACRA National’
Corrective Action. Prioritization System. At this time, the Agency is
only evaluating those facilities that have been ranked as *high*
priorities. Therefore, the attached questionnaire need only be
compieted when evaluating those facilities ranked as high priorities
and where interim actions are not yet under way or have been

-unsuccessful in preventfng the fuﬂher spread of contammanon at
the facmty :

Facnhty Reieases and Exposure Concems

' Ouesnon 5 - To what media have contammam releases trorn the fac:irty occurred or been-
' ' suspected of occumng9 :

Releases of hazardous matetials to ary enwronmemal medaa are a serious concern,
Stapilization measures are generally technically feasible for any of the four environmental medra
{(ground water, surface water, air, or soils), and stabifization should be cons:dered wherever this type
of action could hmn the funher spread of contammant mugrauon
Question 6 Are contammant releases rnagratmg oﬁ-sne?

_ Off-sne migratian of comammams generalty mchca:es the need for some stabilization measure
to limit contarninant movernent until final corrective measures can be implemented.
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Cuestions 72 and 7b Are hurr'ans currem’y bct"‘c exccse o] contammants (23522 from
' : - the ‘acﬂrry"

s there a potental for hur man’ €xposure 1o the comarnunanfs re!-aSE“'
from the facility over the next five t0 10 years"

The actual occurrence, or the near- to mrd-term (i.e. wﬂhin five to 10 years) potental. of -
human exposure {0 refeased contaminants is a factor supporting the implermentation of stabilization
measures. The type of exposure that has occurred is an impontart consideration in determining the
type of stabilization measure employed for a facility or SWMU. The stabilization measure consiered -
snould eliminate or significantly reduce the human exposure Ievels at and near the facility.

_ The make—up of the exposed populauon {e.q. facmry employees nearby home owners,

school children, nursing home residents) and the duration of exposure are factors that should be
considered when determining the type of stabilization or corrective measure 10 be implemented. -
Exposure of high-nisk populations, such as children, may require the implementation of ‘real- ume‘
stabilization measures, perhaps even emergency measures, to immediately recuce the comammant
levels near that poputation sooner than may be possibie with final correc:we measures.

The potenuat short term and long- term effects of hurnan exposure to released conzammams
should be considered when determining the need for stabilization measures. Any sgmﬂcant exposure
concern is a factor in-faver of :rnpiementmg stabll:zanon measures.

Quesnons Ba and 8b - Are enwronmemal receptors currentfy being exposed to contaminants
: oo .o re!eased from the fac:lrry'f’ :

) !s there a potential that environmemai receptors could be exposed to
‘the contaminants released from the fac:lny over the next five to 10
' years’ ; _

The existence of potential thr'eats ta the environment from the release of hazardous
constiuents is to be considered a factor in favor of implementing stabilization measures.
Environmental receptors include terrestrial and aquatic organisms, food chain plants and animals, vital
ecology or potertial natural resources, and Class | or other aquifers. The time frame over which these
threats may materialize (.e.. will the threat materialize before final corrective measures can be
impiemented) shouid be usad 10 determine the immediacy of the need for stabilization measuras.

Anticipated Finai Correctlve Me:sures

Question 9 - f already identified or planned would final corrective measures be able 1o be
impiemented in time 10 adequately agdress any existing or shon-term threat to
human heaith and the env:ronrnent'? :

Fmal corrective measures, wmch sometimes can be ldemrr ed earty in the RF1, should atways
be designed (o reduce or eliminate, to the degree practicable, both short-term ang iong-term risks
pesed by the release of hazardous constituents, If final corrective measures are currently being
planned or constructed, it is unlikely that any relatively new stabilization measures couid be _
implemented fast enough to be more effective in reducing short-term threats to human héaith and the
environment. Therefore, if final corrective measures have reached the planning stages, it should be
~ considered a factor against the mplememat;on of stabilization rmeasures.
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Zuesuons 10anc 15 Could a s:abmzanon nmatve at tis .‘ac Ty recuce the present of rearermm
: ‘ie.g., @3S than two years) risks 10 human health anc the envrenment?.

If a stabilization activity were nct tegun. woulc the threat t¢ human heain anc
the environment srgnsﬁcamly ncrease beltore final corrective measures cob ol
be :mpiemented’? :

If t can be determined that a “fast-track,* or quickly implementable, stabilization measure could
signiticantly reduce the present or near-future risks 10 human heahln and the environment, stabilization
measuras shouid be favorably considered. Simitarly, # it can be getermined that the absence of
stabilization measures would result in a significantly greater risk to human heaim and the enwronn-ert, '
stablilzauon measures should be favorabty considerad.

Technical Ability to Implement Stabliization Activities
Question 12 - in what phase does the contarminant exist under _émbiem site conditions?

The physical phase of 2 contaminant will atfect the tectirical practicabilty of stabilization. Sse
Anachment A for a preliminary anatysis of types of wasie consttuents that may be stabibzed by
varncus remedzatlon technologles : :

Question 13 . Are one or more of the foltowmg ma;or chemacal groupings of concern at the .
' - facility?

‘Some contaminants are more amenable to stabilization techniques than others.” See
Attachment A tor 2 preliminary analysis of types of waste consmuents that may be stabilized by .
various remediation :echnolog:es . : . :

Ouestion 14 Are approprigte stabilization technologies available 1o prevent the further
o spread of contarnination, based on contaminant characteristics and the
facility's environmerttal setting?  [See Anachment Afora hsnng of potentias
stabilization technelogtes |

The implermentation of stabmzanon measures is, of course. dependent upon the availabifity of
appropriate technologies and techniques. Aftachment A lists a series of hazardous waste site
remediation technologies and techniques that have potential applicability for stabilization of certain
wastes under cenain conditions. If there are no identified technologies appropriate for stabilizing -
contamination at this facrlrty. this evaluation is complete and me rest of this quesuonnasre need not be
completed. : '

" Question 15 . Has the RF, or anather environmental investigation, provided the site

: characterization and waste release data needed to design and implement a
stabilization activity? if No, can these data be obtained faster than the data
needed 10 implement the final comective measures" _

~ Stabilization measures shouk:l not be maqered for zmplemematron untit adequate site
characterization anc waste release daia are available, Gathering data specifically for sxanilization is
not a worhwhile endeavorf r! the data for a final corective measure are more readﬂy available or
quacker to obtain, : :
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'Timin'g and Other Procedural Issues Assaciated with Stabilizarion '

Cuestcn 16 . . Can stabiization ac:.v.ues e mEementes r'-ore quu,k:y than the far‘.at
: : correcnve measuras?

Generally, stabmzazlon measures should not be rmplememed un!ess they can be put in p!ace

more quickly and’or more eﬂrc:ently or wilf be effective srgnmcant!y sooner than final correcnve
measures, :

" Question 17 Can stabilization acxrvmes be rncorporazed into the frnai cprrecuve measures at '
some pomt in the turure‘? _

Stabrhzanon measures should generally be amenable to mcorporatron into lhe final correctwe
action project. Measures that cannot be successfully integrated into the overall site remediation
should be able to significantly and predictably reduce threats to human heaith or the environment, Or
produce some other beneficral eﬁects deemed importam by the Administrator.

Conciusion
Question 18 _ s this tacility an appropriate candidate for stabilization activities? |

The decision of whether or net to 1mplemem stabilization measures at a facility is a
professional ;udgmem that should be based upon a careful weighing of factors such as those
described above.  There may also be other site-specific factors that enter imo the decision, and these
factors and mear consequences shOuld be documented in an appropnare manner

) 1n most cases, stabilization should onily be rmplemented if it offers some ciear advantages (i
terms of protecting hurnan health and the environment) over walting for the implementation of final

- corrective measures. The stabilization measure used at a facility should be at least 3 pan of the fina

corrective measure, with changes in timing and shon-term goals (limiting contarminart movement

versus contaminant cleanup) being the major points setting it apan from the final measures.
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CCRRECTIVE ACTION STABILIZATION GUESTIONNAIRE

Compieted by:

- Cate;

Background Facility Information

Facmty Name

E54 Igentficatcn NoO.
cacation (Ciy. State)
Facitty Prority Rank:

-1 isthis cneckiist being compteted for one
 solid waste management unit (SWMU),
several SWMUs, or the enure fac:my‘?
Explan,

. Status of Correctwe Actton Actmtres at the
Facility

2 \What is the current status of HSWA
corrective action activies at Ihe-fac-.[ity?

{) No correcnve acuon actwmes
intiated
() RCRA Facility Assessment {RFA)_
" Or equivalent completed
{ ) RCRA Faciiity Investigation (RF 1}
' compieted

{1 Correcuve Meaéures Smdy (CMS} .

compieted

() Corrective Measures -
implememation (CMI) begun or
completed

() Interim Measures begun or
compfeted

3. corrective action activities have been

nitiated. are they being carried out under

a permit or an enforcement order?

()  Operating permit
{) Post-closure permit
()  Enforcement order -
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Have intenm measures, f required or
completed [see Queston 2}, been
successiut in preventing the tunther

- spread of contamination at the facihty”

L} Yes
{1 No -
) Uncenam; stll underway

' CONTINUE TO QUESTION 5 ONLY IF THE
FOLLOWING CONDITIONS ARE MET:

= The faciity ranks “High* on the Nationa:
Correctve Action Prioritizaton Sysrem
- AND : :

'@ Intenim Measures have not been mimatec

or if initiated, have not been successivi .o
- prevenung the funther spread of
contaminanon at the faciiity.

~ Facility Releases and Exposure Concerns

5. - To what media have contaminant releases

from the facility occurred or been
suspected of occurring?

. Ground water,
Surface water
Air
Soils

A e,
T




ol

=
1}

8a

8t

-

)
{) No
{)

} N&
17 Uncemam

Arg numans currently beng exposeq to

contaminants released from the facility?

) Yes

) No

} Uncertain

's there a potenua!l for hurman exposure 10

ine contaminants reieasac trem the facilny
ar the next five 10 10 years?

() Yes

() No

{) Uncerntamn

Are environmental receotors currently '

Leing exposed to contam:nanls released
from the facility?

() Yes

v No

() Uncenain

is there a potenual that environmental
receptors could be exposed to the

conaminants released from the tacility
aver the next five 1o 10 years?

Yes

" Uncertain

13

Antictpated Final Corrective Measurés

™ r

-

weannhie
SIeClive messuf
imDefneniag
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.
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ST 21lc e .
I Lime §10 BGG’JUa Ty

{1
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41}
e

| &CCrESS Ay exiSLng r $hort-term thres

- NUMaEn Bzatth ang e envirenment”
(' Yes

(v Noo

t i Uncertanm

Agdwonal explanatory notes:

10 Couid a stabiization initiatve at thig fa._.i, ty
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' . EXAMPLE '
SCOPE OF WORK FOR INTERIM MEASURES IMPLEMENTATION

p'tmposa

Interlm measures are actlons to control and/or eliminate = R —
releases of hazardous waste and/or hazardous constituents from a :
facility prior to the implementation of a final corrective

measure. Interim measures must be used whenever possible to

achieve the goal of stabilization which is to control or abate :
threats to human health and/or the environment, and to prevent or . .
minimize the spread of contaminants while long term correctlve :
'actlon alternatlves are belng evaluated

SCOPE

The documents required for Interim Measures (IM) are, unless
t“e Implementing Agency specifies otherwise, an IM Workplan, an -
Operation and Maintenance Plan and IM Plans and Specifications.
‘The scope of work (SOW) for each document is specified below. .
The SOW’'s are intended to be flexible documents capable of
addressing both simple and complex site situations. If the
Permittee/Respondent can justify, to the satisfaetion of th
Implementing Agency, that a plan or portions thereof are not.
needed in the given site specrfrc situation, then the
._Imnlemenc1ng Agency may waive that requlrement

The scope and substance of interim measures should be focused
to Iit the site spec1f1c situation and be balanced against the
need to take qULCk action,

The Implementing Agency may require the Permittee/Respondent-
to conduct additional studies beyond what is discussed in the
SOW’s in order to support the IM program. The Permittee/

: Respondent will furnish all perscnnel, materials and serv;ces
necessary to conduct the additional tasks.

A, Intarim Maasurea Workplan e o o - .' o %_

The Permzttee/Respondent shall prepare an M Workplan that .
evaluates interim measure options and clearly describes the
proposed interim measure, the key components or elements
that are needed, describes the designers vision of the
interim measure in the form of conceptual drawings and
schematics, and includes procedures and schedules for o
implementing the interim measure(s). The IM Workplan must =
be approved by the Implementing Agency prior to implemen- = -

1%




tation. -The IM Workplan must, at a minimum, include the -
foilowing elements:; '

1.  Introduction/Purpose

Describe the purpose of the document and provide a
summary of the projectc.. o

2. Conceptdal-Model_of Contaminant Migration

It is important to know where the contaminants are and
to understand how they are moving before an adequate
interim measure can be developed. To address this
critical question, the Permittee/Respondent must
present a conceptual model of the site and contaminant
migration. The conceptual model consists of a working
hypothesis of ‘how the contaminants may move from the
release source to the receptor population. The
conceptual model is developed by looking at the L
applicable physical parameters (e.g., water solubility,
density, Henry'’s Law Constant, etc.) for each - '
contaminant and assessing how the contaminant may
migrate given the existing site conditions {(geologic
features, depth to groundwater, etg.). Describe the : S
phase (water, soil, gas, non-agueous) and location = - ST
where contaminants are likely to be found. This ' P
analysis may have already been done as part of earlier
work {e.g., Current Conditions Report). If this is the
case, then provide a summary of the conceptuzl model.
with a reference to the earlier document.

3. 'Evaluation of Interim Measure Alternatives

- List, describe and evaluate interim measure . _
alternatives that have the potential to stabilize the
facility. Propose interim measures for implementation
and provide rationale for the selection. Document the
reasons for excluding any interim measure alternatives. .

4. Description of Interim Measures
Qualitatively describe what'the proposed interim
measure is supposed to deo and how it will function at
the facility. - ' ' : - '
5. Data Sufficiency
Review existing data needed to support the design
effort and establish whether or not there is sufficient

accurate data available for this purpose. The
Permittee/Respondent must summarize the assessment
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findings and specify any additional data needed to

complete the interim measure design. The Implementing

“Agency may regquire or the Permlttee/Responcent may

propose that sampling and analysis plans and/or _
treatablllty study workplans be developed to obtain the
additional data. Submittal times for any new sampling
and analysis plans and/or treatability study workplans

must be included in the progect schedule

Project Management

Describe the levels of authorlty and- responsxblllty
{include organization chart), lines of communication
and a description of the qualifications of key .
personnel who will direct the interim measure design
and implementation effort (1nc1ud1ng contractor

personnel)

Project Schedule

The prOJect schedule must specmfy all s;gnlflcant steps"

in the process, when any key documents {(e.g., plans and

specifications, operation and maintenance plan) are to -

be submitted to the Implementing Agency and when the
interim measure is to be ‘implemented.
Design Basis

Discuss the prccess and methods used to. desmgn all
major components of the interim measure. Discuss the
significant assumptions made and possible sources of

'error Provide justification fer the assumptlons._

Conceptual Process/Schematlc Dlagrams

Site plan showing prellmlnary plant layout and/or
treatment area. <

" Tables listing number and type of major components with

approximate dlmen31ons.
Tables'gzvzng'prellmlnary mass balances.,

Site safety and security provzszons (e.g., fences, fire
control etc.}. _

fWaste Management Practices

Describe the wastes generated by the construction cf
the interim measure and how they will be managed. Also
discuss drainage and indicate how rainwater runoff will
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be managed.

Reguired Permits

List and describe the oe*m;ts needed £o constrac* the
interim measure. . Indicate on the project: schedule when

‘the permit appllcatlons will be submitted to the

appllcable agencies and an estimate of the permlt
lssuanoe date

Samplldg and monltorldg actxvztles may be needed for '
design and during construction of the interim measure.
If sampling activities are nécessary, the IM Worxplan
must include a complete sampling and analysis secteon_
which speclfles the” followlng lnformatlon.

Descrlotlon and puroose of monltorlng tasks,
Data auallty objectlves, _
Analytical test methods and detectlon llmlts,
Name of analytlcal laboratory, _
Laboratory quality control (lnc1ude laboratory
QA/QC procedures in appendices)
Sample collection procedures and equlpment
. Fleld quality control procedures:
- * duplicates (10% of all field samples)
blanks (field, equipment, etec.).
equipment calibration and malntenance
‘equipment decontamination
.sample containers '
‘sample preservatlon :
sample holding times (must be Speleled}
sample packaging and shipment
sample documentatlon (field notebooks, sawp;e
- labeling, etc);
h Criteria for data acceptancn and. rejectlon, and
i. Schedule of monltorlng frequency.

* % % % * * % %

The Permlttee/Respondent shall follow all EPA guﬂdance _
for sampling and analysis. The Implementing Agency may
request that the sampllng and analysms sectlon be a
separate document. _

Appendioes including*

Design Data-- Tabulatlons of 51gn1f1cant data used in
the de51gn effore; -

Equatlons - List and descrlbe the source of major
equations used in the deslgn process,

Sample Calculatlons - Present and explaln one example
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calcu‘ahlon for s;g ;fican:'caLCHLa:ions; ang

Laboratory or Field Test Resulte.

Interim Heasures Operat;on and Maintenance Plan

The Permlttee/Respcndent sﬁall prepare an Interzm Measures

Operation and Maintenance (Q&M) Plan that includes a

strategy and procedures for performing operations,
maintenance, and monitoring of the interim measure(s). An

‘Interim Measures Operation and Maintenance Plan shall be

submitted to the Implementing Agency simultaneously with the
Plans and Specifications. The O&M plan shall at a-minimum,
1nclude the followlng elements. -

1. Purpose/Approach

| Descrlbe the purpose. of the document and provwde a
- summary of the proJect . :

2. _ Pro;ect Management

Describe the levels of authorlty and responsibility
{include organization chart), lines of communication
and a description of the qualifications of key '
‘personnel who will operate and maintain the interim
-measure(s)_(lncludlng contractor personnel) :

3. .nSystem DeSCriptionf

~Describe the 1nter1m measure and 1dent1fy s;gnlflcant
equipment..

4, Persqnnel Training

- Describe the training process for O&M personnel. . The
Permittee/Respondent shall prepare, and include in the
technical specifications governing treatment systems, .
contractor requirements for providing: appropriate
service visits by experienced personnel to supervise
the installation, adjustment, start up and operation of
the treatment systems, and training covering
appropriate operational procedures once the start-up
‘has been successfully acccmpllshed.

5. -Start-Up Procedures .

.Describe system start- up procedures 1nclud1ng any
operational testing. : _

6. Operation ananaintenance Procedures
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Sescribe normal ooe*a::o and maintenance procedures
including:

a._peSFrzption.of tasks for operaticn;

b. Description of tasks for maintenance; .

c. Description of prescribed treatment or operation
conditions; and

d.;Scheaule showlng ffequency of each O&M task

Replacement schedule for equlpment and 1nstalled
components. :

Waste Management'Practices

Descrlbe the wastes generated by operation of the
interim measure and how they will be managed. Also

discuss drainage and indicare how rainwater runoff Wl_*
~be managed. : :

Sampltng and monltorﬂng activities may be needed. for
effective coperation and maintenance of the interim
measure. If sampling activities are necessary, the 0&M
- plan must include & complete sampling and analysis
section which spetlfles the followmng 1nformatlon

Descr1pt1on and purpose of monmtorzng tasks,
Data quality objectives; .
Znalytical test methods and detection lzmlts,
Name of analytical laboratory;
Laporatory quality control (include laboratory QA/
procedures in appendices)

.. Sample collection procedures and equxpment,
. Field quality control precedures:

* duplicates (10% of all field samples)
- * blanks  (field, equipment, etc.}
equipment callbratlon and maintenance
‘equipment decontamlnatlon
sample containers
sample preservation
-sample holding times (must be spec1f1ed)
sample packaging and shipment
sample documentation (field notebooks, sample
labeling, etc); _ :
h. Criteria for data acceptance and rejectmon, and
i. Schedule of menitering frequency..

ut rh monbn

oA A A A

The Permlttee/Respondent shall follow all EPA guldance.-
for sampling and analysis. The Implementing Agency may
request that the sampling and analy51s section be a’
separate document
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oM Co ntlngency oncedu*es

a. Procedures to address system breakdowns and
' operational problems including a list of redundant
and emergency back-up equipment and procedures;

b. . Should the interim measure sufferaCOmplete'

failure, specify alternate procedures to prevent
release or threatened releases of hazardous
substances, polliutants or contaminants which may

' ‘endanger public health and/or the enV1ronment or

exceed cleanup standards; and

c. The O&M Plan must'spec1fy that; in the event of a
: major breakdown and/or complete failure of the
interim measure (includes emergency situations),
the Permittee/Respondent will orally notify the

Implementing Agency within 24 hours of the event
and will notify the Implementing Agency in writing

within 72 hours of the event. The written _
notification must, at a minimum, specify what
happened, what response action is being taken
and/or is planned, and any potential 1mpacts on
human health and the envircnment.

' Data Management and Documentatlon Requ;rements

Descrlbe how analytlcal data and results will be
evaluated, documented and managed, including
development of an analytical database. State the

.eriteria that will be used by the project team to.

review and determine the quality of data.

The O&M Plan shall specify that the Permittee/

Respondent collect and malntaln the followlng

information:
a. *Progreas Report Informatlon

* Wcrk Accom:llshments {e. g., performance levels _
achieved, hours of treatment operation, treated

- and/or excavated volumes, concentration of
contaminants in treated and/or excavated volumes,
nature and volume of wastes generated, etc.). '

% Reccrd'of_significant activities (e.g., sampling

events, inspections, problems encountered, action
taken to rectify problems, etc.).
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b. Moritoring and laboratcry daza;
¢. Records cf ¢perati 5; &
d ntenance and inspection records,

1u] H
$)
a0
n
t

The Implementing Agency may raquire that the Permi--e=,.
Respondent submit additicnal reports that evaluats the

~effectiveness of the interim measure in meeting the
stabilization goal. -

IH'Pians and Specifications

[Note - The decision to reaquire the submittal of plans and
specifications should be based on the site specific |
situation. The requirement for plans and specifications
should be balanced against the need to quickly implement
interim measures at a facility.] -

' The Permittee/Respondent shall prepare Plans and

Specifications for the interim measure that are based on ths

s

conceptual design but include additional detail. The Plans
and Specifications shall be submitted to the Implementing
Agency simultaneously with the Operation and Maintenance
Plan. The design package must include drawings and
specifications needed to construct the interim measure.
Depending on the nature of the interim measure, many
different types of drawings and specifications may be
needed. Some of the elements that may be required are:

General Site Plans

Process Flow Diagrams

Mechanical Drawings

Electrical Drawings

Structural Drawings o _ _

Piping and Instrumentaticn Diagrams

Excavation and Earthwork Drawings

Equipment Lists _ -

Site Preparation and Field Work Standards -
Preliminary Specifications for Equipment and Material-

General correlation between drawings and technical _
specifications is a basic requirement of any set of working

construction plans and specifications. Before submitting

the project specifications to the Implementing Agency, the
Permittee/Respondent_shall:” .

a. Proofread the specifications for accuracy and
- consistency with the conceptual design; and

_b;_Coordinate and cross-check the specifications and

drawings. - - '
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Summary of Imporant Geslogic laformauon : ' ' o f\
~ Appropnaie Collection Methods '

[n.’armmuf: Heneded ’ - Purpose ér_ Riuongle o ~ Primasy” . St -~
Structiral Features - - . : ) _ . dan . _
+ . Fois. fau[l.i - Detzrmune nacural ﬂow amn or  Exuung geoiogic maps. field Remote sensing, o

. . sonkols . . surveys pﬂowmy ‘”Phyﬂ:l!
+ Jow. fractures, Predict major boundanes. ayenues Emun; $9ologic profiles, pump Bauhoh logging sod maptng.
inwerconnecled voids - of p'omdwluf flow 1250 $o0pRySICal Wehniques (lunuied)
‘Swraugrapnig Charctensycs. . -
«  Thckness. seriai extent, Deteroune geomeny of aéu.ifers Exi.t:in; geologic maps. . Borehole logging and ﬁllpptng.'
cotrelaucs of gmis; extent  and confimog layers. aquifer | pbssrvaugon weils © geopbysical wehniques 1Liguted) .

{honzontal and verucal) of  recharge and discharge
.- aqufers and confinung wiutis . ' -
{* - Muerna composiuon. Determune groundwater quality. Laboratory analyses. sxusting
permeadudyty and porosity.  movement occurrences. geclogic Literatire
grun-size. distnbuuon, in . producuvity
Sl density. mousture
contznt

Groundwater Occurrence |

. Aqm'fer boundanes and Define ﬂow Lumits and de;m of Exisung literature. water resource Exu:mg literature
- locanons : aquifer confinement : S :
« - aquifer ablity © ransmat .Deumune potenual quantues and  Pumping and wjeclon testa of Borebole iogping. n;wm.i waier
- watsr rates for treatment opucns monitor welly level measuremenss oo
) . - . . Tras l

Groundwater Movement : : | .

. Direcuon of flow ldenuly most likely patbways of  Existing hydrologic literature Water leve| measurements i

contamunant qugration . ' _ mooitor weils

. Rue of flow - Detzrmune maxunum potenual Em:.ing' hydrologic literatire Hydraalic gradient permeability,

' gugrsuon rala and dup-n;cn of and sffecuve porosity from water
CONLANINALLS . - level contours. pump test results,
- _ : : : and laborstory analyses
| Groundwacer ' o - : _ R . :
Recaanﬂ}ucharge : S ' .
< Locawonof Dsurmine inwrcepion pownts for  Existing site data, bydrologic Comparison of watet leveis in

- rechargesdischarge areas wihdrswal opuons. areas or hiterature $its uspection obsarvaton weils. preometers,

: capping : S _ lakes. and sreams

*  Rae . ' _ a :

Ciroundwazer @mr\r - , 3 :

. pi-l.. oud dissolved solids, . Dewrmioe varisbility of losding 1o Exasting hmm o . Water balsace calculauons sded
salinity, specific reanent opuons _ by geciogy and soii daa
CONLATUARNL FONCRNTALIONS : _ : . .

B - Detarmine sxposure via . Exisung site data Analysis of groundwaier samples

proundwaisr, dafine conwminant _ ' from obssrvauon wells, )
“ plume for svaiuatson of . _ ' geophyncs :
wtercepuon methods )
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SOLRCES OF IN’FORMATIO\I ON HUMAN HEALTH AND ECOLOGICAL RISK ot
| - ASSESSMENTS o

HUMAN HEALTH

*.  Integrated Risk Ithnnation System (IRIS)

~® - " Resource, Conservanon and Recovery Act (RCRA) - Starute - Amended by Haza.rdous
. and Sohd Waste Amendments (HSWA) of i984
L Correcuve Action for Solid Waste Managernem Units at Hazardous Waste :
- Management Facilities (Subpm S) [NOTE: mgo_s_gg Regulatlon 55 FR 30?98 Julv
24, 1990]

s ' RCRA Facxlxly Investigation Guxdance [Interim Final], (OSWER Dlrecnve 9502.00-
_ 6D (4 vols.))

. Risk 'Asse'ssmcm Guidance for Superfund, Volume 1, Human Health Evalvation
- Manual (Part A) {Intcnm Final] (EPAJ54011 89/002 OSWER Publicanon 9285, 7- :
- 01A)

* . Risk Assessment Guidance for Superfurd, Volume 1, Human Health Evaluation

Manual (Part B) {Interim Final] (OSWER Publication 9285.7-01B)

* . Risk Assessment Guidance for Superfund, VOIumc L. Hu.man Health Evaluauon
~ Manual (Part C) [Interim Final] (OSWER Publication 9285. 7~01C)

*  Human Health Evaluation Manual Supplemental Guidance: Standard Default
' Exposure Factors {Interim Final] (OSWER Publication 9285.6-03)

. Superfund Exposuxe Assessment Manual (EPA/540/1-88/001)
v Exposure Factors Handbook (EPN60038-891043)

s Health Effects Assessment Su.mmary Tables Annual FY 1992 (HEAS'T) (OSWER

Pubhcauon 9200.6-303)
. ECOLOGICAL
. Resource, Conservation and Recovery Act (RCRA) - Statute - Amended by Hazardous
and Solid Waste Amendments (HSWA) of 1984
. Corrective Action for Sohd Waste Management Un.its at Hazardous Waste
Management Facilities (Subpart S) [NOTE: Proposed Reguianon -55 FR 30798 July
23, 1990] -

©  RCRA Facnhty Investigation Guidance {Intenm Final], (OSWER D:ractwc 9502.00-
6D (4 vols.))
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Risk Assessmcm Guidance for Superfund ‘Volume 2 . Environmental Evaluanon
- Manual [Interim Final] (EPA/540/ 1-89/001) :

Role of Acute Toxxcny Bioassays Report in the Remedial Actlon Proccss at Hazardous
Waste Sites - Report.

Summary of Ecologtca] Risks, Assessment Methods, a.nd Rlsk Managemem Decisions
in Superfund and RCRA - Report _

‘Quantifying Effect in Ecologlcal Site Assessments: BloIog:cal and Statistical
- Considerations (EPA/600/D-90/152)

Ecological Assessment of Hazardous Waste Sites: A F:eld and Laboratory
Refcrence Gmdmce (EPN600!3-89!013)

Summary Report on Issues in Ecologlcal Risk Assessmems chorz (EPNGZSIB- |
91/018) _ _

ECO Update Ecological Assessmcnt of Superfund Sites: An Ovemcw Volume 1,
Number 2 (OSWER Publication 9345 0-057) '

ECO Update; The Role of BTAGS in Ecologlcal Assessmem Volume 1, Number 1
(OSWER Pubhcanon 9345.0-05D) :
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SECTION 1
INTRODUCTION

Waste Technologies Industries (WTI) is constructing and will operate a hazardous
waste incinerator in East Liverpool, Ohio (Figure 1.1). A RCRA Part B and an Ohio
Environmental Protection Agency (OEPA) hazardous waste treatment permits were issued
to WTI in 1983. These permits require a groundwater monitoring program be
implemented. The groundwater monitoring program that WTI is implementing is in
accordance with the OEPA hazardous waste treatment permit and will also be
implemented in general accordance with RCRA requirements (40 CFR 264 and OAC).

The groundwater monitoring plan for the WTI Facility will be strongly influenced by
the groundwater corrective measures (pump-and-treat system) taken by the Port Authority
for Columbiana County (Port Authority) in response to previous site activities. Previous
site background and current activities are discussed in Section 1.2.3. This work plan will
has been prepared by Engineering-Science, Inc. (ES) under authorization from WTIL.

1.1 PURPOSE

The purpose of this document is to present a groundwater monitoring plan for the WTT
hazardous waste incinerator site (herein referred to as the site) that generally complies

with conditions stated in federal regulation 40 CFR 264, Subpart F, and the EPA RCRA
Groundwater Monitoring Technical Enforcement Guidance Document. The plan is based
on the hydroigeologic understanding of the site and the location of facility waste units. The
hydrogeologic site model is based on data collected in previous subsurface investigations.
The summary of conclusions from these reports and associated references are summarized
in the hydrogeologic section of this report (Section 1.2.5). '

This plan presents the following:

* a brief description of the site, site background and history, previous subsurface
studies, and facility operations; ' ; :

* a description of site hydrogeology;

* a description of the proposed groundwater monitoring program,;
* location and procedures for installing monitoring wells; '
* analytical and groundwater sampling procedures;

« data management procedures including laboratory Quality Assurance/Quality
Control (QA/QC);

&T@fnl'?m -1 | - OHIO EPA DHIWM
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* description of data evaluation including statistical procedures used in sample
analysis; and - o

« health and safety plan.

1.2 SITE DESCRIPTION

This section is a brief summary of the site h_jStory including site location, background,
previous investigation activities, nature of identified contamination, nature of proposed
facility wastes, and site hydrogeology. ' : '

1.2.1 Site Location : _

The WTI facility is located along the Ohio River in East Liverpool, Columbiana
County, Ohio (Figure 1.1). The site covers an area of 17 acres with a surface area of
approximately 900 feet x 1,200 feet. '

The layout of the site is shown on Figure 1.2. Current waste processing buildings
consist of a hazardous waste rotary kiln incinerator, an organic waste tank farm, a drum
processing area, an wastewater treatment and tank farm building and a truck wash area.

122 Site Background

The WTI plant site has been used in the past for a variety of activities. In a period
from the early 1920s to late 1930s, the site was used for foundry operations. The site was
relatively inactive to 1955, although illegal dumping of construction debris and rubble fill
was reported during this period. From 1955 to 1984, the site was used by Charter Oil
Company as a bulk storage terminal for distributing a wide range of petroleum products.
The bulk storage terminal consisted of 10 large capacity, above-ground storage tanks and a
metal transfer pipeline 10 inches in diameter. The transfer pipeline connected the storage
tanks to a barge terminal in the Ohio River and also a truck load-out terminal north of the
tank area (Figure 1.3). _ ' -

Tn 1983, 19,000 gallons of xylene were reportedly spilled at the site. The spill is thought
to have originated from a xylene storage tank. In 1984, the FBI investigated a 200,000
gallon chemical loss at the site, which had been reported by the Charter Oil Company, the
tenant, as a theft. During the investigation, pipelines leading from the storage tanks to the
- truck load-out area were found to be badly corroded. During an interview, a Charter Oil
employee indicated an additional spill may have occurred in 1984. The alleged spill was
believed to have consisted of 30,000 gallons of acetone.

' Subsequent site investigations have identified an area of soil and groundwater
contamination that roughly corresponds to the immediate area formerly occupied by the
storage tanks and transfer pipelines.

123  Previous and Current Activities

Numerous investigations have been conducted as a result of the alleged spills at the
Charter Qil Facility. These investigations are presented and summarized in the
Description of Current Conditions Report (ES, 1991). In November 1991 a consent order
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was signed between the Port Authority and the OEPA (OEPA, 1991). The consent order
requires the Port Authority to develop an interim groundwater gradient control system to
contain groundwater contamination resulting from the Charter Oil releases. The
Investigation Work Plan for the Charter Oil Site is currently being finalized. . JHE e

1.24 Nature of Proposed Facility Wastes

It is not possible to describe in detail the chemical and physma.l propemes of the actual
waste that will be treated at the WTI Facility because of the following:

* The WTI Facility will serve as a regional commercial waste management facility
that will serve the waste treatment needs of a broad range of wastc-generatmg
industries in the Ohio River Valley. The identity of the generators will remain
unknown until the Facility begins normal operations. Once the Facility begins
normal operations, the list of waste generators who choose to use the Facility and
the chemical and physical composition of the specific waste these generators choose
to send the Facility is expected to change occasmnally

» New regulations that govern the transportation and treatment of waste are causing - -
significant changes in the chemical and physical composition of waste. New
processes and products also contribute to the dynamic nature of the composition of
waste to be treated at the Facility, thereby making it difficult to predict what wastes
will be ha.ndled at the WTI Facility.

During the operation of the Facility, WTI is required to identify all waste streams and
analyze waste before the waste is to be treated at the Facility. All waste acceptable for
treatment will be sampled and analyzed in accordance with 40 CFR Section 264.13 (a) (3)
and (4). Comprehensive records of waste analyses will be compiled for reference as
required by the facility operating procedures and in accordance with 40 CFR Section
264.13 (a) (2).

1.2.5  Site Geology and Hydrogeology

Current geologic and hydrogeologic condmons at the WTI Facility are developed from
existing data including the analyses of 58 test borings, water level measurements from 23
monitoring wells, sieve analysis of selected soil cores, and two slug tests. The location of the
monitoring wells and test borings are shown in Figure 1.4. The monitoring wells presented
in Figure 1.4 were plugged during the construction of the WTI Facility and are no longer
present on the site.

The site is underlain by river alluvium consisting of clay, silt, sand, and gravel These
sedimnents are nop-uniform in grain size with average grain size coarsening downward and
may be divided on the basis of lithology into two relatively lithologic distinct units. Near
the ground, surface a dense silt and sand to clayey-silt unit occurs and ranges in thickness
~ from 1 to 35 feet. This unit thickens abruptly towards the river as shown on the geologlc
cross sections presented in Figures 1.4 through 1.8. Underlying the silt and sand unit is an
alluvial Sand-and-Gravel Aquifer with a thickness ranging from 25 to 80 feet which overlies
the sandstone bedrock. Near the Ohio River, the base of the silt and sand formation has
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cut into the ﬁnderlying Saﬁd—eind-Gravél Aquifer forming an angular unconformity. This
erosional feature is shown in Cross-Section B-B’ (Figure 1.6) and is believed to influence
the direction and rate of groundwater movement in the sand-and-gravel aquifer.

The bedrock underlying the site comsists of a coarse-grained sandstone which is
probably part of the uppermost Allegheny formation (Pennsylvanian). The depth of
* bedrock is approximately 80 feet. ' S

Groundwater at the WTI, East Liverpool site occurs primarily in the sand-and-gravel
formation. In some areas, the overlying silt and sand unit was found to be water-bearing.
Groundwater was measured in 1990 at depths of 6 to 40 feet below the ground surface.
Water level elevations ranged from 665 to 675 feet NGVD-29. Groundwater levels in the
silt and sand unit are generally higher than in the Sand-and-Gravel aquifer indicating that .
groundwater movement is primarily downward. Vertical gradients between the two umits at
paired wells MW-7/MW-10, DW-2/MW-11, and DW-2/MW-9 were calculated to be
0.29,0.16, and 0.15 foot/foot respectively. The horizontal gradient in the silt and sand is.
about 0.02. This difference in the vertical versus horizontal gradient suggests that water in
the silt and sand is predominantly downward into the Sand-and-Gravel Aquifer. The water
found in the silt and sand unit is believed to be the result of perched conditions resulting
from surface recharge from precipitation. | |

Water level data collected in 1990 from monitoring wells completed in the Sand-and-
Gravel Aquifer indicate groundwater movement towards the Ohio River (Figure 1.9). As.
shown in Figure 1.9, there is a groundwater mound in the vicinity of MW-8 and BH-1. A
relationship between the groundwater mound and a low permeable silt-clay lens in the silt

and sand formation is also presented in Figure 1.9. In 1990, when these water levels were =

recorded, the area where the storage tanks used to be located were surrounded on the
south, east, and west by a soil berm. During periods of precipitation, runoff from the site
would collect within this berm area. This water would percolate into the Sand-and-Gravel

~ Aquifer where the silt-clay lens is missing, causing the formation of the observed
groundwater mound.

The site preparation for the WTI plant included raising all operational areas to a
minimum elevation of 695 feet NGVD-29 and controlling storm runoff. Fill soil used for
elevating the site was specified to have a hydraulic conductivity of less than 1.76 x 10+
cm/sec. Storm runoff will be controlled by grading, installing curbs, and paving operational
areas with reinforced concrete. These site activities are expected to reduce or eliminate
the amount of recharge into the silt and sand formation thereby, lowering water levels in .
the silt and sand unit. o

No aquifer pumping tests have been performed at the site, thus, the hydraulic
properties of the Sand-and-Gravel Aquifer are only estimated. The hydraulic conductivity
has been estimated from laboratory and slug testing and from sieve analysis on soil samples
taken during well installation. These methods estimate hydraulic conductivities ranging
from 1.5 x 10 cm/sec to 2.0 x 102 cm/sec. As required by the consent order, an aquifer
pumping test will be completed to determine the hydraulic properties of the aquifer.

OHIO EPADHWM
MAR 2 3 2005

AT654/9211225 . _ 1-12



FONIIDS—ONIMIAINIONT S ’ £1-1
#ipog SyouireIddy - . ) : . N w .
pooy pesedun T~ ] _Ill_. _ ’ . ’ dow sy jerupsuee 5
i 14 DSl e . : - . o} pasn .,:u_._ S]@% 53 U] PRNBOZIL nvw___u_ FLLITY %
Sfut] - . . ’ . . BHUN 1R0g ‘es0uaD i
sbouers ony e - . T : : . POUSAIOE F-MN PUD {0 ‘$-UO ‘G-l b—ILY SIaM r
. : . : - © M Aedpio u| paunz.os LI—mA OL-MN ‘BN Stk u
U j@ng . . -
PUNGIS BAGGY JBLLIGY  w— —e . . W
. . [}
uanaad] Mojq " i .W .
ADIOMPUNGI Dassaju) . \ m
. - 2
EINGOY SlIPWeZEId ...lmmu 7
. T e
{06/51/€)
[9AS7 JRJBH pud g’ & o
uonose] e oWRDIddy AN /lw.
2
Y3AIM OIHO o . N
502 £ 7 yvw P
L
. ' 5

b

Esxn-&moﬁo i
Il.I . . - - I-HO ..“__ BT LT
1 Te DNe RPN §
o
1 Lot “ghe
i —
I . . <
1 . . orEsdg o —_—
. cl-Min - bm.ﬂ .
. o . SNTV LUS/AVID 40
nnm\wm.%\ 1IN ALVYAXKOYAdY
!
.
g E e
9% P ABVONTOS AZEIcONd
“ HE ALESHLIOY L8O
B \
_— R _ - _I.|.r.||II - - ..1..1 p— I.l
: avouTivy

OIHO “100dY3AN 1SV3

mm_u.z_)_o,q ,m_><m® m_z,q INVYS — SHNOLNOD o_m._.m_aONm_n“
LIS MO d3LyvHD




12.6  Migration Pathways _ : _

Contaminants released from the regulated facility would most likely be contained and
collected by the stormwater runoff collection system. If contaminants were released to the
subsurface, contaminants may migrate through the low permeable fill material and

vertically through the silt and sand unit into the underlying Sand-and-Gravel Aquifer.
" Potential contaminants that reach the Sand-and-Gravel Aquifer may migrate laterally
towards the Ohio River from the facility. The downgradient movement of groundwater in -
the Sand-and-Gravel Aquifer is restricted by the silt-clay lens discussed in the previous
section. :

Orce groundwater recovery operations are initiated as specified in the consent order,
the direction of groundwater flow will be strongly influenced by the rates of pui:hﬁiﬁéénd _
well locations. As specified in the consent order, monitoring wells will be installed as part
of the groundwater recovery system. There is a planned overlap of wells between the two

programs.
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- SECTION 2 |
~ PROPOSED MONITORING SYSTEM

2.1 TECHNICAL APPROACH

The recommended program includes the installation of three background and two
downgradient monitoring wells, One monitoring well will also be located in the vicinity of
the contamination resulting from the Charter Oil activities. The OEPA hazardous waste
treatment permit requires a minimum of two wells be installed at the site. The purpose of
the monitoring program will be to locate wells in areas near the regulated facility to detect
potential releases to groundwater resulting from operations and to identify backgroungd
conditions. : _ . -

22 BACKGROUND MONITORING WELLS

Three background wells will be located upgradient of the facility operations. The
purpose of these wells will be to monitor groundwater quality as it enters the site and
provide general groundwater quality. The three background wells will consist of two
shallow wells installed with well screens located at the top of the water table. At one of
these locations, a deep well will be installed with a 5-foot screen zone. The deep, well
screen will be located at the sandstone bedrock-altuvial contact. The purpose of the deep
monitoring well will be to monitor groundwater quality in the deeper portion of the water
table aquifer. In addition, one shallow monitoring well will be located in an area identified
by past investigations as being representative of the contamination resulting from the
Charter Oil operations. :

23 DOWNGRADIENT MONITORING WELLS

- Two downgradient monitoring wells shown on Figure 2.1 will be used in the detection
monitoring program. One of the two wells will be located between the Ohio River and the
incinerator facility. The second downgradient well will be located between the drum
processing facility and the Ohio River. These monitoring wells will contain a 5- to 10-foot
screen zone located at the contact between the silt and sand unit and Sand-and-Gravel
Aquifer. : : - -

OHIC EPA DHWM
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 SECTION 3 |
MONITORING PROGRAM

31 GENERAL

_ The parameters to be monitored in the Detection Monitoring Program will be selected
it stages starting with a comprehensive list and gradually focusing to include only those
parameters that are found in the baseline groundwater sampling period. The lList of
parameters that will be monitored in the Detection Monitoring Program are presented in
Section 3.2. This list of parameters will be modified as the program progresses. Methods
‘and rationale for modifying the list of parameters are presented in the following sections.

32 DETECTION MONITORING PROGRAM

The major phases in the Detection Monitoring Program: are presented in the flow
diagram in Figure 3.1. These phases inchude baseline monitoring, background monitoring,
and detection monitoring. Bach phase is discussed in detail below. -

32.1 Baseline Monitoring

Baseline monitoring will commence once monitoring wells are installed and developed.
Both the upgradient and downgradient monitoring wells will be sampled. Due to the past
history of the site and the presence of contaminated groundwater, a l-year baseline
monitoring program will be developed. The purpose of the baseline monitoring will be to
establish existing levels of contamination. Monitoring wells will be sampled on a quarterly
basis for the following parameters: '

» Indicator parameters: pH, temperature, conductivity and selected ions.

40 CFR 264 Appendix IX compounds plus up to the first 40 peaks identified by

GC/MS methods. The parameters and analytical methods are listed in AppendixA:-

. Once the results from the l-year baseline monitoring are complete, the detection
- monitoring parameters will be defined. This list of parameters will include the indicator
parameters and a combination of volatile (SW8240) and/or semivolatile orgamic
compounds (SW8270) and/or pesticide/PCBs (SW8080) depending on the results of the
baseline results. Statistically significant detection limits (SSDLs) will be developed using
the methods described in Section 4.8. The determined SSDLs will be used in the detection
monitoring program to determine whether differences in detection monitoring parameters
" are statistically different than the baseline concentrations.
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322  Detection Monitoring

Detection monitoring will begin following the completion of the baseline monitoring
program. Detection monitoring will be conducted through the life of the facility. The
general flow diagram for the Detection Monitoring Program is illustrated in Figure 3.1.
Detection monitoring will consist of the following steps: ' : ' '

1. Submit proposed SSDLs, from baseline monitoring program, to regional
administrator (RA). _
2. Sample the upgradient and downgradient wells for the detection monitoring list

developed in the baseline monitoring program. Wells will be sampled on a semi-
anmaal basis. ' : '

3. Evaluate SSDLs based on upgradient well concentrations. Submit revised SSDLs
if appropriate. : : '

4. Evaluate the analytical results from the sampling of downgradient wells.

5. If the evaluation of_thé analytical data indicates that no statistically significant
change in the detection parameters is found then continne detection monitoring
program. '

6. If the results indicate a statistically significant increase over the established
background concentration for any of the detection monitoring parameters, a
confirmation sampling round will be initiated. If the results are confirmed the
appropriate regulatory agency will be notified.

7. ¥f the results are confirmed a source identification plan will be prepared to
evaluate potential sources of the parameters exceeding SSDLs.

8. If the source is identified to be other than the regulatéd fability, then the Detection
Moritoring Program will be modified to account for the source. .

9. If the source is mot identified to be other than the regulated unit, then the
Compliance Monitoring Program will be implemented.
3.3 COMPLIANCE MONITORING PROGRAM

The Compliance Monitoring Program will commence once the Detection Monitoring
Program has determined that compounds have been detected above the SSDLs and dre
determined to be related to the regulated facility, A flow diagram'of the Compliance
Monitoring Program is presented in Figure 3.2. The Compliance Monitoring Program will
consist of the following steps: . ' '

1. Sample all wells in the groundwater monitoring system for 40 CFR 264 Appendix
IX compounds immediately. ' '

2. Determine Compliance Monitoring Parameters based on analytical results of
groundwater samples. ‘
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3. Based on the statistical procedures devéloped in Section 4.8, SSDLs levels will be .
established for each parameter and submitted to the RA.

4, Sample the upgradient and downgradient wells for the Compliance Momnitoring
Parameters. Wells will be sampled on a semi-annual basis.

5. Evaluate SSDLs based on background well concentrations. Submit revised SSDLs
to RA. ' :

6. Evaluate the analytical results from the Samp]ing of dengradient wells.

7. If the evaluation of the analytical data indicates no statistically significant change
in the Compliance Monitoring Parameters is found, then continue Compliance
Monitoring Program. ' - '

8. If the results indicate a statistically significant increase over the established SSDLs
for any of the Compliance Monitoring Parameters, a confirmation sampling round
will be initiated. If the results are confirmed the appropriate regulatory agency
will be notified. ' _

9. If the results are confirmed, a source identification plan will be prepared io
evaluate potential sources of the parameters exceeding SSDLs. ' '

10. If the, source is identified to be other than the regulated facility, then the
Compliance Momnitoring Program will be modified to account for the source.

11. If the source is not identified to be other than the regulated unit, then a Corrective
Action Plan will be submitted to the RA.
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AT64/9211225 35 | MAR 2 3 2005



|  SECTION 4 S
WELL INSTALLATION AND SAMPLING PROCEDURES

This section includes details on monitoring well construction, completion,
development, purging, and sampling techniques. Procedures for weil abandonment are
also discussed. In general, the groundwater sampling process, from construction through
actual sampling, will be done in order from potentially the least contaminated. site to the
most contaminated. ' '

41 MONITORING WELL INSTALLATION

- Three upgradient and two downgradient 2-inch stainless-steel monitoring wells will be
installed. Boreholes for installation of monitoring wells will be drilled using hollow-stem
auger or rotary methods and will be of sufficient diameter to permit a minimum of 2 inches-
of annular space when the well is installed. The depth of the monitoring wells will be
determined by the on-site geologist and will be completed at various depths in the Sand-
and-Gravel Aquifer depending on the sampling objective of the well.

Continuous split-spoon samples will be collected starting at the ground surface. The
_physical characteristics of the samples obtained will be described in detail on lithologic logs
using the United Soil Classification System (USCS). .

The shallow monitoring wells will be constructed using 5 to 10 feet of mew 2-inch

diameter stainless-steel factory slotted or continuously wrap stainless-steel well screen.

The well screen will be flush threaded and will be connected to stainless-steel casing
extending to approximately 2 feet above ground.

The annular space between the borehole and screen will be filled with uniformly
graded silica sand from the bottom of thie hole to approximately 2 feet above the top of the
well screen. A minimum 2 feet thick bentonite seal will be placed above the filter pack in
each well to prevent downward migration of cement grout. The remaining annular space
above the bentonite will be sealed by pressure grouting with cement grout to land surface.
The cement grout will consist of a mixture of Portland Type I cement and water in the
proportion not to exceed 7 gallons of clean water per bag of cement (94 pounds).
Additionally, 3 to 5 percent by weight of bentonite powder shall be added to the grout to

prevent shrinking. | .

The well casing will extend 2 to 3 feet above grade and will be surrounded by a larger
diameter, protective steel casing set into a concrete pad. The steel casing will have a
lockable cap. Three steel guard posts will be equally spaced around each well and
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cemented into the ground toa depth of approximately 3 feet. A typic'al shallow monitoring
well is presented in Figure 4.1. . : ' _

Upon completion of monitoring wells, detailed well construction logs will be prepared
~ for each well. Sample lithologic logs are presented in Figure 4.2. :

_ One borehole for deep monitoring wells will be drilled using hollow-stem augers.

Initially, a 12-inch diameter borehole will be completed to a depth specified by the on-site
geologist. A 8- to 10-inch surface ‘conductor steel or PVC casing will be installed and
grouted in-place. The grout used in cementing the conductor casing will meet the same
requirements as described for shallow wells. After allowing the grout to set for at least 24
hours, a 6-inch boring will be drilled to the required depth. The well construction will be
similar to the shallow well construction. A typical deep monitoring well is presenied in
Figure 4.3. | . |

The wells will be surveyed for location and elevation and a perm'anent identification
(ID) plate will be attached to each well. Information that will be marked on each well
installed during this field effort will include: -

* Project name;

* WellID;

¢ Date installed;

* Depth of the well;

¢ Screen interval; -

» Measuring point elevation; and
« Ground surface elevation.

42 WELL DEVELOPMENT

After the completion of each monitoring well, well development will be completed.
The wells will be developed by mechanically surging and pumping and bailing. Purging will
be accomplished by bailing or by using a low-volume pump (such as a KECK™ pump).
Development will continue until the groundwater discharge is relatively free of sediment,
or until it is determined that further development well not provide and significant
improvement of the turbidity. The water in the well will then be allowed to recover to near
its original water level before samples are collected. Water samples will be obtained within
24 hours of purging. The water quality criteria parameters temperature, conductivity, and
pH will be recorded during the well development procedure and recorded on a well
development log. ]

43 GROUNDWATER SAMPLING

Groundwater sampling will consist of well purging, water sampling, sample ID and
sample handling. During the purging process three to five well volumes will be purged
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PROPOSED DEEP MONITORING WELL DESIGN .
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from the well. Temperature, conductiv’iiy, and pH will be monitored dliring the purge
process. The well will be considered purged when groundwater parameters have stabilized,
the water is relatively free of sediment, or five well volumes have been purged.

Groundwater samples will be taken within 24 hours after the monitoring well has been
~ purged. The groundwater samples will be collected using a Teflon @ or stainless steel
bailer. Samples collected for volatile analysis will collected immediately. The remaining
bottles will be filled by placing an aliquot from each bailer into the sample bottles until
they are full. : - '

A sample numbering system will be used to develop the ID for each groundwater
~ sample taken during the field investigation. The numbering system will provide a tracking
procedure to allow retrieval of information on a particular well. ‘Each sample ID number
will consist of a project ID code, a weil source ID code and a sampling event ID code. WTI
will be the project ID for Waste Technologies Industries and will be followed immediately
by the well ID code. A sample event code will be used to identify one of a potential
multiple of samples collected from the same Jocation. The following is an example of the
code to be used: '

Sample Number | Description

wIl-1-01 Waste Technologies Industries, monitoring well 1,
round 1 _

Quality assurance samples will be identified as follows:

Type - Code
Trip Blank _ WTI-TB#-#
Equipment Rinseate Equipment Rinseates will receive coded ID that is
' recorded only in the sample logbook.
Dupiicates Duplicates will receive coded ID that is recorded only in
' the sample logbook. :

Groundwater samples will be placed in the appropriate precleaned sample bottles
containing the required preservatives (see Table 5.1). After the samples are collected they
will be stored on ice in a insulated shipping cooler. A sealed chain-of-custody will be
enclosed with the shipping container. The shipping container will be securely sealed and

* shipped overnight to the analytical laboratory. o e

4.4 SITE SURVEY

All monitoring wells will be surveyed and located on maps. The horizontal locations of
monitoring wells will be surveyed in reference to a U.S. Geological Survey or U.S.
Geodetic survey benchmark to an accuracy of +1 foot. Elevations of all new and existing
monitoring wells will be surveyed to £0.01 foot. The monitoring wells will have a brass
survey pin installed in the concrete pad plus a permanent measuring point marked on the
well casing. | . a '
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45 SITE CLEANUP

" Following completion of all work at a site, the site will be restored as close as possible
to its pre-investigation condition. All drilling and sampling equipment will be removed
from the drilling site upon completion of the drilling work. Cuttings from boreholes will be
placed on plastic sheeting, then covered with plastic sheeting, and weighted by available
material. If the cuttings are suspected of being contaminated, they will be drummed.
Visual observation and screening of the cuttings with an organic vapor detector during
drilling operations will be used by ES personnel to judge the necessity for drumming the
cuttings. TCLP testing will be used to determine if the drummed cuttings are hazardous.
Hazardous cuttings will be disposed of by WTI in accordance with environmental
regulations. If the cuttings are determined to be non-hazardous at the time of drilling, or
later by testing, they will be spread around the site or moved to a location designated by .
WTL '

During development of the groundwater monitoring wells, the development water will
be screened using an organic vapor detection meter. If the presence of organic vapors in
the headspace of water samples obtained during development exceeds 5 parts per million

(ppm), then this groundwater will be contained in drums until results from sampling and
' analysis are received. If the water is determined to contain contaminants at levels of
concern, methods of disposal will be evaluated by ES and the water will be disposed of
properly. Otherwise the water will be disposed of onsite.

WTTI will be responsible for all hazardous materials generated during this investigation.
WTT's contractor will arrange for the transportation and disposal of all hazardous materials
if requested. WTI will be responsible for signing all manifests concerning the
transportation and disposal of all hazardous materials. :

4.6 SAMPLE CUSTODY

The sample custody and documentation procedures described in herein will be
followed during sample collection. Each person involved with sample handling will be
trained in chain-of-custody procedures prior to the implementation of the field program.
To reduce the chance for error, the number of personnel handling the samples will be
limited. A standard chain-of-custody form is presented in Figure 4.4.

All samples will be accompanied by a completed chain-of-custody record. A chain-of-
custody record will accompany the sample during shipment to the laboratory and through
the laboratory. If samples are split and sent to different laboratories, 'a copy of the chain-
of-custody record will accompany each split sample. When transferring samples, the
individuals relinquishing and receiving the samples will sign, date and note the time on the
record. ' '

The original of this record will accompany the samples to the laboratory. The
laboratory maintains one file copy, and the completed original will be returned to the
project manager as a part of the final analytical report. This record will be used to
document sample custody transfer from the sampler to the laboratory.
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Shipments will be sent by air express courier and a bill of lading will be used. Bills of
lading will be retained as part of the permanent documentation. '

A sample is under custody if:
» It is in your actual possession; or
« It is in your view, after being in your physical possession; or | i
* Tt was in your physical posSession and then j(ou locked it up to prevent tampering; or
s Ttisin a designated and identified secure area. '
4.6.1 Sample Custody in The Field

The following procedures will be used to document, establish and maintain custody of
fieid samples: '

* Sample labels will be completed for each sample, using waterproof ink, making sure
that the labels are legible and affixed firmly to the sample container.

. 'All_ sample related information will be recorded in the project log books.

e The field sample custbdian will retain the custody of the samples until they are
transferred or properly dispatched.

‘* During the course and at the end of the field work, the field supervisor will
determine whether these procedures have been followed, and if additional samples
are required. L

4.62  Transfer of Custody and Shipment _
The following procedures will be used in transferring and shipping samples:

* Samples will be accompanied by a chain-of-custody record at all times. When

_transferring the possession of samples, the individuals relinquishing and receiving

will sign, date, and note the time on the record. This record documents transfer of
custody of samples from the sampler to another person, or to the laboratory.

* Samples will be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis with a separate signed chain-of-custody record enclosed in
each sample box or cooler. Shipping containers will be custody-sealed for
shipment to the laboratory by overnight express. : _

» Whenever samples are split with a facility or government agency, a separate chain-
of-custody record will be prepared for those samples and marked to indicate with
- whom the samples are being spht. _ '

» All packages will be accompanied by the chain-of-custody record showing
identification of the contents. The original record will accompany the shipment, and
a copy will be retained by the field supervisor. " _

» If sent by common carrier, a bill of lading will be used. Receipts of bill of lading will
be retained as part of the permanent documentation.
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4. DECON’I_‘AMINATION PROCEDURES

Al reusable equipment will be decontaminated prior to reuse. If possible, there will
be enough of each type of sampling equipment available so each piece is only used once
per day. At the end of each day, all reusable equipment will be decontaminated and
allowed to dry overnight. All sampling equipment will be decontaminated using the
following procedure: - -

s Steam clean to remove gross contamination (if required).

* Wash in potable water with laboratory-grade non-phosphate detergent and scrub
with a stiff brush. :

* Rinse with potable water.
* Rinse with deionized organic-free water.
* Allow to air dry. |

It may be necessary to incorporate the use of pesticide-grade methanol into the
decontamination procedure if contamination is encountered. The use of methanol will be
used to prevent cross-contamination. '

- The decontamination area will be located in an area unaffected by site activities that
may cause contamination of equipment. Clean plastic sheeting will be placed on the
ground or on a table where decontamination is performed. Portable water will be collected
from a supply system located on the facility.

4.8 DATA EVALUATION AND STATISTICAL PROCEDURES

Groundwater sampling is performed to evaluate whether a release of hazardous
constituents has occurred from a regulated unit that may pose a threat to human health and
the environment. Regulations in 40 CFR 264 require the use of statistical procedures to

- determine whether background values or concentration limits have been exceeded in any of
the monitoring wells during a sampling event. The US EPA has developed guidelines for
using statistical methods for analysis of groundwater monitoring data at RCRA Facilities
(EPA, 1989). These guidelines will be used to evaluate groundwater data collected during
the monitoring program.

The major considerations in developing a statistical procedure for the WTI Facility
are:

1. A large number of factors may contribute to the apparent variability of the results
for a particular sample during detection monitoring. These include a) natural
variability, b) sampling procedures, c) laboratory error, and d) human error.

" These factors are likely present in both the upgradient and downgradient samples,
although their relative contribution to each type of sample may differ.

2. The data from each downgradient well represent only a single measurement of a |
single sampling event carried out at a single point of time. Thus, the only valid
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statistical evaluation that can be made is to determine, with a significant
confidence level, that this sample does not belong to the background population.

3. A number of previous releases are suspected at the site and may contribute a

number of compounds to the downgradient well concentrations and may be absent

 in the upgradient weils. These detections although significant may not be
indicative of potential release from the regulated facility.

4. According to the Comnsent Order between the Port Authority and the OEPA, a
groundwater pump-and-treat system is to be installed during the monitoring
period. The pump-and-treat system will have significant effect on groundwater
movement and of existing site contaminants. '

Based on these considerations, the statistical procedure will employ multiple criteria to
provide reasonable confidence of the detection of a leakage from operations at the facility.
The criteria are: -

1. Concentration-based. The concentration of a detected compound will be
compared against a SSDL. The SSDL is both parameter and laboratory specific
‘and takes into various factors contributing to the background variation. The SSDL
is the concentration limit at the upper bound of the prediction interval within
which a sample belonging to the baseline population may be expected to fall.

2. Multiple Occurrence. Each detection will be compared with its recent past .
sampling events to determine whether there is a persistent occurrence of the same
parameter or constituents. The concentration level will be compared to its past
levels to determine if there is a statistically significant increase from baseline
conditions. : '

The procedure for establishing SSDL and baseline Concentrations are described in the |
next section. '

4.8.1  Statistically Signjﬁcanf Detection Limit and Baseline Concentrations

The baseline monitoring will be used to establish contamination levels resuiting from
the Charter Oil releases. The SSDL is both parameter and laboratory specific. It is the
concentration that corresponds to the upper bound of the prediction interval of the
baseline populationt at 95 percent confidence level. '

Baseline concentrations will be established in the first year of monitoring and
continually assessed over time using data from the three upgradient monitoring wells and
the downgradient wells themselves. The statistical evaluation of upgradient monitoring
~ wells will be designed to detect possible increases in upgradient monitoring well as a result
of off-site contamination sources. |

Downgradient to upgradient monitoring well comparisons will be dgsigned to detect
whether compliance samples exhibit statistically significant differences from baseline
concentration levels, and if so, where these differences occur. '
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The statistical test procedures will include Parametric Analysis of Variance (ANOVA),
nonparametric ANOVA, or the Test of Proportions. As explained below, the method to be
used will be selected depending on data attributes.

If less than 50 percent data samples are non-detects, than the statistical tests will be
conducted using ANOVA procedures. Parametric ANOVA will be applied if the data from
each well are normal and exhibit equal variances. Data normality will be tested by the Chi-
Square or the Kolmogorov-Smirnov test; variance homogeneity will be assessed using
Bartlett’s Tests. Parametric ANOVA will be applied even when the data are not normal
but can be normalized via a suitable transformation (e.g., by taking the logarithms of the
actual data values). Jf the data cannot be normalized and/or exhibit significant variance
differences, the tests will be conducted using the non-parametric ANOVA procedure (also
known as the Kruskal-Wallis Test). If the data samples include more than 50 percent non-
detects, the statistical analysis will be conducted using the Test of Proportions.

A detailed"discussion of the above-mentioned statistical procedures with examples and
references is included in Appendix A. The statistical analysis proposed are consistent with -
recommended EPA methods at RCRA facilities (EPA, 1989). '

482  Procedure for Statistical Evaluation

The statistical evaluation procedure for detection or compliance monitoring is based
on the methods described above. The major steps are described below:

1. Concentration Test. The concentration of each parameter detected will be
compared against its SSDL. If all the parameters detected satisfy the ;
concentration criteria and are normally present in background or baseline samples, _ S
then the sample has passed the concentration test and proceed to step 2. Ifits :
concentration exceeds the SSDI, then the sample has failed to meet ‘the
concentration criteria and proceed to step 3.

2. Multiple Occurrence Test. If any of the non-background parameters detected has
not been detected in the same monitoring well for the past two monitoring wells :
then the sample has passed the multiple occurrence test and the statistical - —
evaluation of this sample is complete. Otherwise proceed to step 3. B

3. The QA/QC procedures applied to this sample will be examined along with trip,
field and laboratory blanks. If the analytical results can invalidate the sample then

there is no significant increase in this sample and the results of the QA/QC
investigation will be documented in the annual report. .

4. If the QA/QC investigation confirms the validity of the results, then the T
monitoring well will be resampled immediately and the sample will follow the
same statistical evaluation procedure. If the result of subsequent sampling fails
either of these tests then a statistically significant increase is confirmed.
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| SECTION 5 -
QUALITY ASSURANCE/QUALITY CONTROL

51 QUALITY ASSURANCE OBJECTIVES

The quality assurance objectives for all measurement data include considerations of
precision, accuracy, completeness, representativeness, and comparability. Parts of this
section incorporate by reference US EPA publication, Test Methods for Evaluating Solid
Waste, 3rd Edition (SW-846). _ ' : '

52 PRECISION

Precision, as defined in SW-846, is the agreement between a set of replicate
measurements without assumption or knowledge of the true value. Precision is assessed by
duplicate /replicate sample analysis and is expressed in terms of relative percent difference
(RFD). The RFD is as follows: : o

- V1-V2
(Vl + Vz)/z

RFD x 100

where: _

FD = relative percent difference

Vi = first sample value

V2 = second sample value (i'eplicate)

The selected laboratory will meet or exceed the precision for the applicable analytical
methods, as recommended in SW-846.. Acceptable levels of precision may vary according
to the sample matrix, the specific analytical method, and the analyte concentration.

53 ACCURACY

The objective for accuracy of field measurements is to achieve and maintain
equipment specifications for the field equipment. The field instruments will be assessed
for accuracy based on a comparison of the measured response of the equipment to a known |
sample, such as a calibration standard. The pH meter and conductivity meters are
calibrated with solutions traceablé to the National Bureau of Standards (NBS). The HNU®
meter will be calibrated daily with the calibration gas. .
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The laboratory will meet or exceed the accuracy reported for analysis of samplés with
similar matrix and concentration of contaminants. Accuracy is determined by analyzing a
sample and its corresponding matrix spike (MS) sample. Accuracy is expressed as percent
recovery (PR) ' _

The PR is calculated as shown below:

' | | Ss'So

Sa

PR = x 100

where:

PR = percent recovery | :
S, = Background value, value obtained by analyzing the sample
S, = Concentration of the spike added to sample

S, = Value obtained by analyzing the sample with the spike added
The expected PR will confirm to the values specified in SW-846 for the recommended
analytical methods. PR is dependent upon the sample matrix, method of analysis, and
compound analyzed. | : R

54 REPRESENTATIVENESS

Samples taken must be representative of the population. Where appropriate, the
population will be statistically characterized to express the degree to which the data
accurately and precisely represents a characteristic of a population, parameter variations at
a sampling point, a process, or an environmental condition, Sampling devices will be
cleaned between sampling points to ensure contamination does not enter the sample. To
ensure the sampling equipment has been successfully decontaminated, a rinsate of
decontaminated equipment will be collected using deionized, distilled water during each
sampling episode. - - _

Trip blanks will be collected. A trip blank will consist of a volatile organic analysis
(VOA) vial filled with deionized, distilled water at the laboratory. A trip blank will

accompany all VOA samples shipped to the laboratory.

Trip and rinsate will be clearly marked and will not be used for MS/matrix spike
duplicate (MSD) or sample duplicate analyses. ' 3

The laboratory will make every reasonable effort to assure the samples are adequately
homogenized prior to taking aliquots for analysis so the reported results are representative
of the sample received. It must be recognized that many means of homogenization expose
the sample to significant risk of contamination or loss through volatilization and should be

~ avoided if possible. : :

OHIO EPADHWM

MAR 2 3 2005

ATES4/92UI2S ' 5-2



‘5.5  COMPARABILITY

All data will be calculated and reported in units consistent with other organizations
reporting similar data. The results of analyses will be abie to be compared with analyses by
other laboratories because of the following: :

» Standard EPA approved methods will be incorporated; -
« Results from similar matrices will be reported in similar units;

* Laboratory quality control will be followed within the Laboratory Quality Assurance |
(QA) Program. ' S - _

The Laboratory QA Program documents internal performance evaluations iﬂcluding
EPA Performance Evaluation Studies. ' ' : '

5.6 COMPLETENESS

The completeness of the data is the amount of valid data obtained from the
measurement system (field and laboratory) versus the amount of data expected from the
system. At the end of each sampling event, an assessment of the completeness of data will
be performed and, if any data omissions are apparent, an aitempt will be made to re-
sample the parameter in question, if feasible. The specific objective for completeness of
this project shall be greater than or equal to 90 percent.

57 CALIBRATION PROCEDURES AND FREQUENCY

Instruments and equipment used to gather, generate, or measure environmental data
will be calibrated with sufficient frequency and in such a manner that accuracy and
reproducibility of results are consistent with the manufacturer’s specifications. Calibration
of laboratory equipment shall be based on approved written procedures.

5.7.1 Laboratory Equipment

Calibration of instruments and equipment will be performed at approved intervals as
specified by the manufacturer or more frequently as conditions dictate. Calibrations may
also be performed at the start and completion of each test run. Calibration standards used
as reference standards will be traceable to the National Bureau of Standards, when
existent. ' ' '

Analysis of duplicate samples, spiked blanks, and matrix blanks will be performed
where possible to document the effectiveness of calibration procediires. The mumber,
frequency, and type of these samples will be sufficient to verify the success of the
calibration program (at least 10 percent of all samples). -

Records of calibration, repair, or replacement will be filed and maintained by the
designated laboratory personnel performing quality control activities. Calibration records
of assigned laboratories will be filed and maintained at the Jaboratory location where the
work is performed and subject to QA audit. | -

OHID EPA DHWH
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572  Field Equipment

Calibration of field instruments will be perfofmed at the intervals specified by the
manufacturer or more frequently as conditions dictate. Field instruments will include a pH
meter, mercury thermometer, specific conductivity meter, and OVA or HNUS®. ' '

The pH meter will be calibrated with standard buffer solutions prior to a field trip. In~
the field, the meter will be calibrated daily with two buffers before use. Thereafter, the
meter will be checked against two buffers as deemed necessary by the field team leader.
Fresh NBS traceable buffer solutions will be used for each field trip. Calibration
procedures and frequency will be recorded in a field logbook, along with the lot numbers of
the buffers. The mercury thermometer is calibrated by the mamufacturer. The specific
~ conductivity meter will have its conductivity cells cleaned and checked against known
conductivity standards prior to a field trip. In the field, the instrument will be checked
daily with NBS traceable standards. The OVA will be checked daily by use of the internal
calibration mechanism. The HNU®. will be calibrated daily with a gas of known
concentration. -

58 ANALYTICAL PROCEDURES

Analytical procedures will conform to the EPA publication, Test Methods for
Evaluating Solid Waste (SW-846), 3rd edition. ‘ _

5.8.1 Laboratory Analytical Parameters

Analyses of groundwater samples will be conducted for volatile organics, semivolatile
organics, pesticides, and metals. Table 5.1 presents a list of analytical methods that will be
used during the RCRA groundwater monitoring program.

The organic compounds contained in the list of parameters are Hazardous Substance
List constituents that are also Appendix TX constituents. They will be determined using
proven instruments and techniques to identify and quantify organic compounds. The
estimated quantitation limits (EQLs) for volatile organics (SW8240), semivolatile organics
(SW8270), pesticides (SWB080), organophosphorus pesticides (SW8140), chlorinated
herbicides (SW8150), cyanides (SW9012), sulfides (SW9030) and dioxins and furans
(SW8280) will be based on US EPA SW-846 (3rd Edition, Final Update, November 1990).
As stated in SW-846 the EQLs are highly matrix dependent and are provided as gnidelines
and may not always be achievable. ' '

 The laboratory shall achieve the achieve the instrument detection limits or the method
detection Lmits as described in SW-846 for methods of analyses of metals. The SW-846
‘methods selected for analysis of metals are SW6010, SW7060, SW7421, SW7420, SW7740,
- and SW7841. ' .

G A DHWM

AT654/9231225 _ 54

* MAR 23 2005



LTEIET6/ FRULY

=
- e}
_ 6< Hd 5 0
SPIXOIPAY WINIPOS iEooe
. des pouj-euopa L, suyd 2yero0e oupz P nn/ﬂ.,.
skep /, uam&ﬁu&om Tu-0ge pPe Dok 1000 OE06MS aPpYMms mw m
ded pouy-sUoTa L  bggzi< HAO} _
skep 1 suoffyrediod “-1 HOEN ‘Osb 1090 TIO6MS - apek)
sAep (Ot ozA[ery _ _ S9PRIGIOH
shep L PRIXy 5598 “1aqme. -] Do 1900 0STBMS swean ] ¢ SuXoIq
skep g ozdjeuy SOPIIqIaH
skep £ 1001X5 ssejd ‘Taque -1 Do ‘1000 0ST8MS paeHLIoND
skep OF omraé. sOpIoNISad
shep £ J0eIxg ssejd ‘roqure -1 Dab 1000 OVI8MS snxoydsordouediy
TLVLIOLYLMAS
OFLLMS
TTYLMS
(4mo ) skep g7 deo poutj-quopya g, (1w ¢) EONH 090LMS - -
(8¢ 1dooxs) sqyuonr 9  ‘omojyahfod 1T DoF 1000 0T09MS TE103 STER I A
HOTIRIIXD IJE
skep Op ozdreny : _
. skep £ weIxg sse[8 ‘toqme “1-1 b 100D 0808MS SEDd/sopPnsed
TWOIPEIXI 12
skep Op Széfeny _ _ .
shep £ poruxg sse[d ‘raqure -1 Do¥ “Eoo OLZRMS somEeSIQ) SMIR[0ATIS
Do 100D
. des wmydos paug (sdowp t) : : .
- skep ¥1 -gUOY3L, ‘SSef3 “Tur-gp 9OH PPV - ObZ8MS sonreS1() AE0A
aurr}, Smpioy aueyue Anuend) PO PO stappurnaey jeapiEay
apdmres Jo ad{y, HOTIBAIISIT [enfeuy

AVEIDONd ONTHOLINOIW YALVAMANAOAD 1A
SASATVNY ALVM 04 SGOHLYIN NOLLVAYISTAd

ﬁﬂh%mQ%mﬁﬁzﬂﬂgooﬁdhzﬁmhokwggm
. TS H19V.L :



582  Holding Times

Table 5.1 presents the recommended holding times for each parameter analyzed. The
holding times presented were obtained from SW-846 (3rd Edition, Final Update,
November 1990). ' '

59 LABORATORY DATA REDUCTION, VALIDATION, AND
REPORTING '

The procedures used for calculations and data reduction are specified in each analysis
method referenced previously. The laboratory will enter raw data are in bound laboratory ‘|
notebooks. A separate book will be maintained for each analytical procedure. The data S
will be entered such that sufficient space remains to enter ail subsequent calculations.
required to arrive at the final (reported) value for each sample. Calculations will include
factors such as sample dilution ratios, corrections for blank readings and titrant normality,
and conversion to dry-weight basis for solid samples. Instrument chart recordings and
calculator print-outs are labeled and attached to their respective pages except for
voluminous gas chromatograph recordings that are cross-referenced and stored in a
separate filing cabinet. | | B i

Data will be reported as micrograms of analyte per liter for aqueous samples.
Concentration units will be listed on reports and any special conditions, such as dry weight
conversions, will be noted. The data reporting form will include the unique sample number
- given to each sample, details of sample receipt and report preparation.

59,1 Reporting

Reports of analytical results for this project will contain data sheets and the results of
analysis of QC samples. The reports will contain the following items.

* Project identification.
* Field sample number.
* Sample matrix description.
¢ Date and time of sample collection.
e Analytical method description and reference citation.
 Individual parameter results.
* Date of analysis (extraction, first run, and subsequent runs).
* Detection limits achieved.
» Dilution or concéntration factors.
* Corresponding QC report.

The QC report will contain level IV reporting requirements consiéting of, but not
limited to, results of surrogate spikes, MS/MSD samples, method blanks and initial and
continuing instrument calibrations. :
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Quality control results will be reviewed by the laboratory supervisor to determine the
accuracy and precision of the analytical results. The laboratory supervisor or the
laboratory - director will review all final reports and associated quality control data.
Approval will be shown by a signature. Results will be recorded on the QC report forms
for the appropriate tests and correlated to the analysis results by the QC report number.

The OC results will be used to prepare control charts for each test. -

- Raw GC/MS data will be archived on magnetic tape. Chromatograms and feports
- from all analyses will be saved in appropriate files.

The flagging of results will consist of the following: _ :
Value - If the result is a value greater than or equal to the instrument detection limit
but less than the quantitation limit, the value is reported in brackets (i.e.,
[10]). The analytical method used is indicated with P (for ICP), A (for flame
AA) or F (for furnace AA). |

U - Indicates element was analyzed for but not detected. Reported with the
instrument detection limit valae (e.g., 10 U).
- - Indicates an estimated value.

B . This flag is used when the analyte is found in the blank as well as a sé.mple.
It indicates possible/probable blank contamination and warns the data user
to take appropriate action.

Other specifying flags:

N - Indicates spike sample recovery is not within control limits.
| * - Indicates duplicate analysis is not within control limits.

M - Indicate duplicate injectidn results exceeded control limits.

NA -  Notanalyzed.

S - Spiked compound.

5.10 INTERNAL Q_UALITY_ CONTROL :

The purpose of internal quality control is to ensure the date generated is of known
quality. '
5.10.1 Field Activities

During each sampling episode, several quality control (QC) samples will be collected
‘and submitted to the laboratory for analyses. The types of QC samples that will be
collected are described in briefly in Sections 5.10.1.1 through 5.10.1.4. :

(Y SO T
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Table 5.2 presents a summary of the data colléction'plan for the baseline grbundwater
sampling. Also presented are data types (e.g., volatile organics), analytical method, and
number and types of quality control samples. '

5.10.1.1 Trip Blank

Trip blanks will be analyzed for volatile organics. The analytical results serve as a
baseline measurement of volatile organic contamination that samples may be exposed to
during transport and laboratory storage prior to analysis. o

Trip blanks originate in the laboratory. They are a sample bottle filled by the
laboratory with distilled, deionized water, transported to the site, handled like a sample,
but not opened, and returned to the laboratory for analysis. One trip blank will be sent
- with every container of VOC samples sent to the laboratory. -

 5,10.L2 Equipment Rinseate Samples

Equipment rinseate samples are defined as distilled, deionized grade water poured
into or pumped through the sampling device, transferred to the sample bottle, then
transported to the laboratory for analysis. '

One equipment rinseate sample will be collected and analyzed duriﬁg a each quarterly
groundwater sampling episode. The equipment rinseate samples are to be analyzed for all
laboratory measured parameters. -

5.10.1.3 Field Duplicates

A field duplicate is defined as two or more samples collected independently at a
sampling location during a single sampling event. The total number of field duplicates
varies by sample analysis, but is always equal to 10 percent of the groundwater samples

collected, to the next whole number. For example, for 10 samples, one duplicate; but for
11 samples, two duplicates would be required. o

Field duplicates shall be indistinguishable by the laboratory from other samples.

5.10.2 Laboratory Quality Control

QC data are necessary to determine precision and accuracy and to demonstrate the
absence of interference and/or contamination of glassware and reagents. Laboratory-
based QC will constitute at least 10 percent of each data set generated and will consist of
blanks, replicates, standards, MSs, surrogate spikes and blanks. Depending upon the
particular method used, QC may be more rigorous, but at a minimum, one MS and MSD
will be provided at a frequency of one in every 20 samples. EPA recommended matrix
spiking solutions will be used for GC/MS parameters. Precision and accuracy data will be
based on only these spiking compounds. Surrogates will be added to all samples requiring
GC/MS analysis. One method blank will be run for every 20 samples analyzed. Blank
samples will be analyzed in order to assess possible contamination and determine what
corrective measures need to be taken. 2 \

OHIO EPA DHWH
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TABLE 5.2 |
DATA COLLECTION PLAN SUMMARY
WTI GROUNDWATER MONITORING PROGRAM

o : MS/MSD
Field Field Trip Equipment Duplicate
Samples  Duplicates Blanks Rinsates (Water}

Voltile Organics (SW8240) 6 1 1 1 1

Semivolatile Organics (SW8270) 6 1 - i 1

Pesticides/PCBs (SW8080) 6 1 ; 1 1

Metals (1) 6 1 . 1 1

Cyanide (SW9012) 6 1 . 1 :

‘Indicators/pH, Temperature, 6 1 - - -
Conductivity _

Organophosphorus Pesticides . -6 1 - 1 1
(SW 8140) . |

Chlorinated Herbicides (SW8150) 6 1 . 1 1

Dioxins and Furans (SW8280) | 6 1 i 1 1

Sulfide (SW9030) 6 1 - 1 1

(1) Metals Methods Include: SWﬁle, swm, 7421, SW7420, SWT740, SWT841
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5.10.2.1 Analytical Replicate Analyses

‘Replicate samples are aliquots of a single sample that are split on arrival at the
" laboratory or upon analysis. Since it is anticipated that the levels of most parameters will
be below the laboratory detection limits, precision data on replicate analyses will largely be
derived from matrix spike and MSD data for GC and GC/MS analyses. Significant
differences between two replicates that are split in a controlled laboratory environment,
will result in flagging the affected analytical results.

5.102.3 Calibration Standards

A calibration standard is prepared in the laboratory by dissolving a known amount of a
pure compound in an appropriate matrix. The final concentration calculated from the
known. quantities is the true value of the standard. The results obtained from these
standards will be used to generate a standard curve and thereby quantify the level of
compound in the environmental sample.

5.102.4 Surrogate Spike Analyses

A surrogate spike analysis is used to find the efficiency of recovery of analytes in the
sample preparation and analysis. Calculated percentage recovery of the spike is used as a
measure of the accuracy of the total analytical method. A surrogate spike is prepared by
adding to a sample (before extraction), 2 known amount of pure compound of similar type
to that to be assayed in the sample. Surrogate compounds will be added to all samples,
method blanks, duplicate samples, and matrix spikes as recommended in the methods. If
the PR does not fall within the limits prescribed by the methods, the corrective actions
described in the method will be implemented. '

" 5114 = Matrix Spike/Duplicate Spike Analyses

This technique will be used to find the effect of matrix interferences on analysis results.
Aliquots of the same sample will be prepared in the laboratory and each aliquot will be
treated exactly the same throughout the analytical method. Spikes will be added at
concentrations specified in the method. The percent difference between the values of the
spiked duplicates will be noted as a measure of the precision of the analytical method.

Selected samples will be spiked to find accuracy as a percentage of the analyte from
the sample matrix. These matrix spikes will be prepared using reagent grade salts, pure
compounds, or certified stock solutions. Concentrated solutions will be used to minimize
differences in the sample matrix resulting from dilution. Samples will be randomly selected
* and split into identical duplicates, one of which will then be spiked with a known
concentration of the analyte to be determined. The final concentration after spiking should
be within the same range as the samples being analyzed to avoid the need for dilution,
attenuation of instrument outputs, or other required alterations in the procedure that might
affect the instrument response and determination of accuracy.
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The results of the analyses will be reviewed by the IabOré.tory supervisor. Deviations
from the established QC criteria will be noted and reanalyzed or other corrective action
will be implemented as necessary.

5.11 PERFORMANCE AND SYSTEM AUDITS

Quality assurance audits will be performed by the laboratory quality assurance officer :
(QAOQ) or designated alternate. The QAO will plan, schedule, and approve system and
performance -audits based upon company procedure customized to the project: 5'
requirements. These audits will be implemented to evaluate the capability and
performance of project and subcontractor personnel, items, activities, and documentation
of the measurement systems. At times, the QAQO may request additional personnel with
specific expertise from company and/or project groups to assist in conducting performance
audits, However, these personnel will not have participated in nor have responsibility for
' the direct work associated with the performance audit. | .

5.12 PREVENTIVE MAINTENANCE OF LABORATORY INSTRUMENTS

All analytical instruments will be serviced at intervals recommended by the
manufacturer. Service contracts for regular maintenance and emergency service will be
maintained for major instruments. An instrument repair maintenance logbook will be kept
* for each instrument. Entries will include the date of service, type of problem encountered,
corrective action taken, and initials and affiliation of the person providing the service.

Any degradation of instrument performance such as changes in the response factors or :
sensitivity will be used as indication of potential problems. These will be brought to the —
attention of the laboratory supervisor and preventative maintenance or service will be
scheduled to mimimize downtime. Back-up instrumentation and an inventory of critical
spare parts will be maintained to minimize delays in completion of analyses.

5.13 DATA ASSESSMENT PROCEDURES

The precision, accuracy, and completeness of measurement data generated during the .
monitoring will be assessed. The assessment procedures are described in Sections 5.3, 5.4
5.5. The analytical procedures identified in Section 5.8 require quality control checks such
as calibration verifications, method blanks internal standards, and interference blanks.
These checks are made possible by the inclusion of QC samples into the sample data
collection process. Section 5.10 specifies the type and number of QC samples that will be
analyzed. The data generated will be used during the data validation process.

5.14 CORRECTIVE ACTION

The following procedures have been established to assure that conditions adverse to
quality, such as malfunctions, deficiencies, deviations, and errors, are promptly
investigated, evaluated, and corrected.
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"When a significant cond1t10n adverse to quality is noted at a site, laboratory, or
subcontractor locations, the cause of the condition will be determined and corrective action
taken to preclude repetition. Condition identification, cause, reference documents, and
corrective action planned to be taken will be documented and reported to the site
investigation team leader, project manager, project QA officer, and involved subcontractor
management, as a minimum. Implementation of correction action is verified by follow-up
action. All project personnel have the responsibility, as part of the normal work duties, to
promptly identify, correct, and report conditions adverse to quality.

Corrective actions may be initiated as a minimum:

* When predetermined acceptance standards are not attained (objectives for
- precision, accuracy and completeness)

* When procedures or data compiled are determined to be faulty

* When equipment or instruméntat_ioﬁ is found faulty

* When samples and test results are questionably traceable

* When designated approvals have been circumvented

* As aresult of system and performance audits

* Asaresult of a management assessment

* As a.result of laboratory/inter-laboratory comparison studies

The field investigation team, quality assurance auditors, document and sample control
personnel, and laboratory groups, will monitor on-going work performance in the normal
course of daily responsibilities. Work at the site will be monitored by the field team leader.
5.15 QUALITY ASSURANCE REPORTS

" A QA report will be prepared that includes the following:
* QA/QC activities over the reporting period;
 Any problems/comments associated with the analytlcal and sampling effort and

* Any corrective actions taken in the field, results of any audits, and any modifications
to laboratory protocols will be discussed.

A summary of QA/QC activities and any problems/resolunons associated with the
sampling and analytlcal effort will be included in the annual monitoring report.
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~ SECTION 6
HEALTH AND SAFETY PLAN

6.1 GENERAL HEALTH AND SAFETY REQUIREMENTS

The purpose of this plan is to identify the health and safety policies, practices, and
procedures to be followed during well installation and groundwater sampling at the Waste
Technologies Industries (WTI) Plant site in East Liverpool, Ohio. In addition, this plan
assigns responsibilities, specifies appropriate personal protective equipment and clothing,
outlines site ‘monitoring, and provides for contingencies that may arise during the
installation and sampling of monitoring wells at the site. The provisions of this plan are
equally applicable to Engineering-Science, Inc. (ES) personnel and personnel working for '
subcontractors of ES. In addition to the Health and Safety Plan presented here, ES and
their subcontractors will follow WTI's contractor safety rules. A Plan Acceptance Form
(Figure 6.1) will be signed by all personnel working on the site. Details concerning site
" location, history and background can be found in Section 1 and 2 of the Work Plan.

6.2 SCOPE OF WORK

Field activities thai are to be performed during the groundwater monitoring program
include: . ' '

* installation of groundwater monitoring wells; and

- groundwater sampling,

6.3 PROJECT TEAM ORGANIZATION
| The names of on-site ES project personnel are as follows:
Project Manager: Ed Staes _
Field Team Leader: To be announced?* . H
Project Health and Safety Officer: To be announced*
631  Responsibilities of Project Personnel
The project manager is responsible for the following:

* preparing and organizing the background review of the sites.

* The same individual fulfills both functions due to smalj level of effort for this piqjcét.

AT654/97L25 _ 6-1
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- FIGURE 6.1
PLAN ACCEPTANCE FORM

PROJECT HEALTH AND SAFETY PLAN

I have read and agree to abide by the contents of the Health and Safety Plan for the
followmg project:

WTI Groundwater Monitoring Program
East Liverpool, Ohio :

Name (print})

Signature

Date

Return to Project Health and Safety Officer before entering site.

AT654/9217225 : 6-2 _
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coordinating the preparation and execution of the Work Plzm and Health and Safety
Plan.

preparing and organizing the field team.

The field team leader has the authority to direct operations and site activities and his
responsibilities include the following: .

managing field operations;
executing the work plan and schedule; |

coordinating with the project health and safety officer in determining the
appropriate protection level; -

enforcing site control;
documenting field activities and sample collection; and

serving as a liaison.

The responsibilities of the project H&S officer include the following:

periodically inspecting protective clothing and equipment;
ensuring that protective clothing and equipment are properly stored and
maintained; :

controlling entry and exit at the access control points;

_confirming each team member s suitability for work based on a physician’s

recommendation;

monitoring the work parties for signs of stress, such as cold exposure, heat stress and
fatigue; :

implementing the Project Health and Safety Plan;

conductmg periodic msp_ectlons to determine if the Project Health and Safety Plan is
being followed; ' '

enforcing the "budd: y' system,

knowing emergency procedures evacuation routes, and the telephone numbers of
the ambulance, local hosprtal pmson control center, fire department and police
department,

notifying, when necessary, local public emergency officmls,
coordinating emergency medical care;

setting up decontamination lines and the decontamination solutlons appropriate for
the type of chemical contamination on site;

controlling the decontammatmn of equipment, personnel], and samples from the
contaminated areas;
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'« assuring proper disposal of contaminated clothing and materials;
* ensuring that required equipment is available;
* advising medical personnel of potential exposures and consequences; and

* notifying emergency response personnel by telephone or radio in the event of an
emergency; - o '

_Projcét team members involved in this field investigation are responsible for the
following:

» taking precautions necessary to prevent injury to themselves and other employees;

* complying with the Project Health and Safety Plan and reporting any deviations
from this plan to the field team leader; '

* maintaining visual contact between partners (buddy system) :
. peffonning only those tasks they believe they can do safely; and
» immediately reporting any accidents and/or unsafe conditions to the field team
leader. _
64 MEDICAL SURVEILLANCE AND TRAINING REQUIREMENTS

On-site ES personnel and personnel working for ES subcontractors are required to
receive 40 hours of initial training in hazardous waste operation prior to participating in
this project (29 CFR Part 1910.120[¢] and ES Health and Safety Manual, Section 4, 1987

- with revisions). Personnel engaged in hazardous waste operations are also required to be
enrolled in a medical surveillance program (29 CFR Part 1910.120[f] and ES Health and
- Safety Manual, Section 4, 1987 with revisions).

6.4.1 Work Site Training

Prior to beginning work on, the project H&S officer will provide a briefing which
covers the following topics: ' : ' :

* name of personnel responsible for site safety and health;
e site history; |
o safety, health and other hazards at the site; N
» work practices by which the employee can minimize risk from hazards;
* acute effects of compounds at the sité; _ ‘.
* evacuation procedures and routes to emergency medial freatment facilities; and
~* decontamination procedures.
6.42  Daily Training Sessions

Each morning before work begins, a short 5- to 10-minute training session will be held
covering one of the previous work-site training topics and plans for the days activities. The
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project H&S officer is responsible for this training and will record in his logbook the date,
time, topics covered, attendees and location of all training. '

643 Medical Surveillance

ES utilizes the services of licensed, local physicians to provide medical surveillance of
ES employees. Personnel working for ES subcontractors must also be provided with’
medical surveillance examinations prior to commencing on-site activities. The content of
the examination must be sufficiently detailed to determine an individual’s fitness for work,
including his ability to work while wearing protective equipment. A letter attesting to each
individual’s fitness for work must be provided to the ES project manager prior to that
individual working in the field. ' ' o

6.4.4 Site Visitor Policies

All visitors entering the ES work zones must report to the on-site ES representative
and state their purpose for entering the area. The ES representative will record the
persons name, date and purpose for entering the area in the field logbook.

6.44.1 Review of Health and Safety Plan

All persons, including visitors, entering the ES exclusion zone must read the Health
and Safety Plan and sign the plan acceptance form (Figure 6.1). '

' 64.42 Training Requirements -

Visitors entering an ES exclusion zone are required to have the same training as ES
personnel and ES subcontractors as stated above, In addition, each visitor who goes
beyond the site support zone will first receive site-specific training from the field team
leader/project H&S officer. This training should include a briefing on site contaminant
and physical hazards, required personal protective equipment/clothing, emergency
procedures, and site work zone locations. Visitors are required to provide their own
protective equipment. If a visitor does not have the required protective equipment or does
~ not comply with site health and safety requirements, the health and safety officer may
request they leave the site. | -

65 CHEMICAL HAZARDS
6.5.1 Potential Chemical Hazards for Specific Sites

 This section contains site specific information for the site. Included in the site specific

section are protective measures, a hazard analysis, site contaminants,-and site monitoring
requirements. Site history and description are presented in Section 1 of the Work Plan. As
a result of the previous investigations at the Site, a mumber of contaminants have been
detected in the environment at this site. These contaminants and their detected
concentrations are displayed in Table 6.1. ' |
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. . TABLE 6.1 | |
SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER SAMPLES
- WTI GROUNDWATER MONITORING PROGRAM |

Contaminant Concentrations’ : . Apparent
Weil ID BEN TOL EBZ XYL ACT T™MB TCE TPH Product
g/l g/l e/l (g/Ly e/l Gg/L) Ge/l) (mwg/L) Thi((:lrgless
BEL - 10 st - - 70 NA 542 0.13
BH-2 - - -- 31 -  NA -
MW-1 - - - - - - NA - -
MW-2 . - - - - NA - -
MW3 - - - - NA NA 06 - -
MW-4 » - 400 600 - 90 NA 647 -
MW-6 - 9200 5800 15000 - 9000 NA 123 0.54
MW7 . - - - - NA - -
MW-8 No groundwater samples collected. NA NA 161 -
MW-9 13 712 s0 4% - 30 NA 295 Trace
MW-10 - - 73 86 20 36 . NA 409  Trace
MW-11 ‘44 - 10 200 14 115 NA 175 ~  Tracee
MW-12 - - - - - -  NA - -
DW-1 - - - - - NA NA - -
DW-2 - - - - - - NA - -
GTI-1 200 - 11000 33000 4300 - Na 94 Trace
GTI-2 Not sampled - well abandoned. . NA NA -
GTI3 - - - - - - NA - -
GTI-4 - - - - - - NA - -
GTL-5 - - - - - - NA - -
GTL-6 - - - - - NA " -
GIL7 - - - - - - NA - -
GTI-8 23 | - 570 800 280000 23500 NA 81 Trace |
= Results of analyses of groundwater samples collected March 1990 (ES, 1990)
- BEN = Benzene .~ TOL = Toluene ) -
EBZ = Ethylbenzene -~ XYL = Xylenes
ACT = Acetone TMB = Trimethylbenzenes
TCE = Trichloroethene o TPH = Total Petroleum Hydrocarbons
NA = Not analyzed
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6.5.2 _' 'Pfotective Measures :

The following field activities are planned for the WTI Site:

* installation of groundwater monitoring wells; and

* collection of grouﬁdwater samples from monitoring wells.
6.5.3 Hazard Analysis

~ The chemical contaminants that have been detected at this site are presented in Table
6.2 (along with health hazard information for each chemical compound).

It is not expected that the airborne concentrations of these contaminants will approach
concentrations of health significance during field activities due to the relatively low
environmental concentrations of these compounds. However, in addition, a number of the
contaminants included in Table 6.2 are skin and eye irritants. To protect field personnel
from these irritants, impermeable gloves and boots, and eye protection will be worn
whenever the potential exists for liquid splashes (e.g., during groundwater sampling or well
development). Skin or eye disorders (rashes, conjunctivities, etc.) should be reported
immediately to the project H&S officer by all site workers and good personal hygiene
(hand washing and showers) and procedures for use of protective clothing must be followed
by all site workers.

Based on the foregoing d1scuss1on, the following protectlon levels shall be used at the
start of each activity at the WTI site:

' Initial Level

Activity _ of Protection
Groundwater monitoring well installation - D
Collect groundwater samples D

6.5.4  Air Monitoring

Initial site monitoring w111 be conducted utilizing level D protectwn. Site work zones
‘will be established based upon these ambient monitoring results and the type of activities
that are to be performed. Monitoring is repeated:

. » whenever a different type of operatmn is initiated, for exa.mple, ground-water
sampling as opposed to drilling;

~ * when weather conditions change; _
 when work begins on a different portion of the site; and "
e at 5-foot intervals during boring activities.

A photoionization detector, combustible gas indicator, and colorimetric indicator tubes
.will be the primary site monitoring devices used during this investigation.
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Since potential exposure via inhalation to the volatile compounds in Table 6.3 is a
possibility, site air monitoring must be conducted. Work zones and required personal
protection for each site will be established based upon air monitoring results. Air
monitoring will be conducted using a photoionization detector (PID) with a 10.2 electron
volt (eV) lamp and a combustible gas meter. Colorimetric indicator tubes for detection of
benzene will also be used on this site and the manufacturer’s literature will be consulted for
- use of these tubes.

6.54% Air Monitoring Criteria | |
During the field activities at this sites, the air monitoring criteria identified below will .
be used to determine the appropriate level of personnel protection.

PID Reading at Respiratory

Breathing Zone Height Protection Level
0to 5 ppm o | LevelD
-5 to 50 ppm Level C

Note: due to the possible presence of benzene, the air monitoring criteria for this site will
involve the use of colorimetric indicator tubes to monitor for benzene. If organic vapor
monitoring (with the PID) indicates the presence of any vapors above background levels, a
benzene colorimetric indicator tube.will be used to determine its airborne concentration.
The manufacturer’s operating instructions will be consulted to ascertain the appropriate
operating procedures for the indicator tube used. During the investigation at this site, the
air monitoring criteria identified below will be used to determine the appropriate level of
personnel protection. If benzene is detected in the air at 1 ppm or greater (based on
colorimetric tube readings), the level of protection will be modified as follows:

Draeger Tube Reading at Respiratory
Breathing Zone Height : Protection Level
0to <1ppm Level D
>1to 50 ppm _ Level C

The following criteria will be used to evaluate and take action concerning flammable
or explosive vapors: '

Lower Explosive Limit = Action

10 to 20 percent Use non-sparking tools
Greater than 20 percent Evacuate site and take

remedial action
Air monitoring will be performed when:
« 3 different type of field activity begins;

* weather conditions change;
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| TABLE 6.3 B
SIGNS AND SYMPTOMS OF HEAT STRESS®
WTI GROUNDWATER MONITORING PROGRAM

- HEAT RASH may result from continuous exposure to heat or humid air.
. ' HEAT CRAMPS are caused by heavy sweating with inadequate
electrolyte replacement. Signs and symptoms include: '

muscle spasms; and

pain in the hands, feet, and abdomen.

~«  HEAT EXHAUSTION occurs from increased stress om various body
organs including inadequate blood circulation due to cardio-vascular
insufficiency or dehydration. Signs and symptoms include:

pale, cool, moist skin;
heavy sweating; |
dizziness;

- nausea; and
fainting.

. HEAT STROKE is the most serious form of heat stress. Temperature
regulation fails and the body temperature rises to critical levels.
Immediate action must be taken to cool the body before serious injury
and death occur. Competent medical help must be obtained. Signs and
symptoms are:

red, hot usually dry skin;
lack of or reduced perspiration;
nausea; |
diziness and confusion;
strong, rapid pulse; and

coma.

(1) NIOSH/OSHA/USCG/EPA, 1985.

AT654/9200225 '6-11

OHIO EPADHWM

MAR 23 2005



* work begins on a different portion of the site; and
. dnlhng after each 5-foot interval. |

The project H&S officer will be contacted if modification of the level of protection is
deemed necessary.

6.6 . PHYSICAL HAZARDS

~ The scope of work for this project involves working outdoors around vehicles and
heavy equipment. Any project involving heavy equipment, unimproved work sites, and
outside work can present numerous physical hazards to the work force. Training,
adherence to work rules and careful housekeeping can prevent many problems or accidents —
arising from physical hazards. The general rules and preventative measures for this project
are as follows. The prevention of accidents on this site is addressed below.

6.6.1  Explosion Hazard

No flammable materials will be brought on site. Concentration of exploswc vapor
“associated with drilling operations will be carefully monitored during drilling operations.

6.6.2 Hoisting Accidents

Employees can have suspended loads dropped on them, be caught behind a load and a
stationary object, or be struck by counterweights. - Accidents of this type are most likely
during drilling operations and can be prevented by safe operation of drilling equipment,
wearing of protective equipment including a hard hat and safety boots, and attentiveness to -
detail by all personnel. Cables, ropes, bolts and clamps used in drilling operations will be - :
inspected and comply with the strength requirements spcmﬁed by OSHA in 29 CFR o
1926.251.

6.63 Heavy Equipment

Heavy equipment will be inspected periodically to ensure all safety equipment and
devices, including backup alarms, brakes, control levers and fire extinguishers, are
operational and ready for immediate use.

6.64 Flammable Liquids

Small quantities of flammable liquids will be stored in "safety" cans and labeled
according to contents. Open flames will be prohibited within 50 feet of flammable storage
areas. ' '

6.6.5  Slip, Trip, and Fall Hazards

Personnel should be constantly aware of the possibility of shps trips, and falls due to
poor and posmbly slippery footing in the work areas.

6.6.6 Subsurface Hazards

Prior to any drilling activity, efforts must be made to determine whether underground
mstallatlons including sewers, telephone, water, fuel, and electric lines, will be encountered
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s If the heart rate still exceeds 110 beats per minute at the next rest period, shorten
the following work cycle by one third. '

2. Oral temperature. Use a clinical thermometer (3 minutes under the tongue) or
similar device to measure the oral temperature at the end of the work period
(before drinking). o '

e If oral temperature exceeds 99.6°F (37.6°C), shorten the next work cycle by
one-third without changing the rest period. '

* If oral temperature still exceeds 99.6°F (37.6°C) at the beginning of the next rest '
period, shorten the following cycle by one-third. '

* Do not permit a worker to wear a semi-permeable or impermeable gé.rment
when the oral temperature exceeds 100.6°F (38.1°C). ' '

6.6.9.2 - Cold-Related Iliness

If work on this projéct is accompﬁshed'during the winter months, thermal injury due to
cold exposure becomes a problem for field personnel. Hypothermia and frostbite are the
~ two injuries which can result due to exposure to the cold. :

Frostbite is both a general and medical term given to areas of local cold injury. Unlike
systemic hypothermia, frostbite rarely occurs unless the ambient temperatures are less than
freezing and usually less than 20°F.

Hypothermia is defined as a decrease in the body core temperature below 96°F. The
body temperature is normally maintained by a combination of central (brain and spinal
cord) and peripheral (skin and muscle) activity. Interferences with any of these
mechanisms can result in hypothermia, even in the absence of what normally is considered
a "cold" ambient temperature.

The following symptoms appear (i'n order as .listed) as the body loses heat faster than it
can be produced. :

* Voluntary exercise in order to stay warm

« Involuntary exercise in order to stay warm (shivering)

Feeling of apathy, listlessness and indifference

* Loses control of the hands _

The following steps should be taken to prevent hypothermia:

* educating workers to recognize the symptoms of frostbite and hyﬁothermia;
* ensﬁring the availability of dry clothes; _

¢ developing a capability for temperature recording at the site; and

* assuring the availability of warm drinks. |
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Monitoring the oral temperature recording at the job site can be used to monitor for
cold related injuries. This should be done at the. Pm]ect Health and Safety Officers
| dlscretlon based on the following;

. changes in worker’s performance or mental status;

* atthe Worker’ s request;

e as a screening measure, two times per shift, when hazardous condmons windchill

less than 20°F or a windchill less than 30°F with premp1tat10n exist; and

* as'a screening measure whenever any one worker on the site develops hypothermla

Any person developing moderate hypothema defined as a core temperature of 92°F
cannot return to work for 48 hours. :

6.7 PERSONAL PROTECTIVE EQUIPMENT

Based on a review of site history, description, and data, it is anticipated that routme
investigation activities at this site will require level d protection. However, level ¢ is also
delineated below in case air monitoring or site conditions require additional protection.

6.7.1

Level C Protection .

Specific protective equipment for level ¢ personal protection includes:

6.7.2

full-face air purifying respirator with combination orgamc vapor and hlgh efficiency
particulate filter (HEPA) cartridges; .

chemical resistant clothing (e.g., Saranex™) with hood;
inner PVC gloves;
outer butyl rubber gloves;

chemically resistant safety boots or safety boots with disposable chemically resistant |
boot covers (chemical resistant layer is to be of butyl rubber); and

hard hat whenever in the vicinity of heevy equipment.
Level D Protection

Specific level d protective equipment includes:

safety boots;

¢ butyl rubber gioves; -
- * chemical splash goggles for ground-water samplmg activities 1f splash hazard is

present; and

* hard hat whenever in the vicinity of heavy equipment.
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673  Protective Equipment Requirements

All personal protective equipnient used during the course of this field investigation will
meet the following applicable Occupational Safety and Health Administration (OSHA,
1988} requirements:

Type of _ o
Protection Regulation Source
Eye and face 29 CFR 1910.133 ' ANSI 787.1
Respiratory - 29CFR 1910.134 ANSI Z88.1
Head 29 CFR 1910.135 ANSI 789.1
Foot : 29 CFR 1910.136 ' - ANSIZ41.1

ANST = American National Standards Institute

If level ¢ respiratory protection is used personnel m_ust wear a respirator that has been -

“ successfully fitted to the face.

Air purifying respirators canmot be used under. the following cbnditions
(NIOSH/OSHA /USCG/EPA, 1985):

' e oxygen deficiency; _
* immediately dangerous to life or health (IDLH) concentration exists; or

s contaminant levels exceed designated maxinmum use concentrations.

The action levels used to determine the required levels of protection for work activities

* and specific measuring instruments are presented in Section 6.5.

6.8 SITE WORK ZONES

To reduce the spread of hazardous materials by workers from the contaminated areas
to the clean areas, work zones will be delineated. The establishment of the work zones will
help ensure personnel are properly protected against the chemical and physical hazards

 present in a given area, work activities and contamination are confined to the appropriate
areas, and personnel can be located and evacuated in an emergency.

6.8.1 Exclusion Zone

The exclusion zone is an area where contamination does or could occur. An exclusion
zone will be established for all drilling and groundwater sampling activities. Access into
the exclusion zome will be controlled to ensure that personnel entering the areas are
wearing the proper protection. Unprotected onlookers should be located 50 feet upwind of
this zone. :

682 Contamination Reduction Zone (For Level C Operations Only)

This will be established by the project H&S officer as a buffer zone between the
" exclusion zone and the support zone (for level C operations). This zone will not be
established for drilling or groundwater sampling which is conducted in level d protection.
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The contamination reduction zone will contain the personnel and equipment
decontamination stations. The contamination reduction zone should always be located -
upwind of the exclusion zone in an area devoid of air contaminants.

6.3.3  Support Zone

The support zone will include the remaining areas of the job site. Break areas and
operational direction and support facilities will be located in this area. No equipment or
personnel will be permitted to enter the support zone from the contamination reduction
zone without passing through the persomnel or equipment decontannnatmn stations.
Eating, smolang, and drinking will be allowed only in this area.

6.9 PERSONNEL DECON’I‘AMINATION

To prevent harmful materials from being transferred into clean areas or from exposing
unprotected workers, all field personnel exiting an area of potential contamination will
undergo decontamination. The extent of decontamination depends on a number of factors,
the most important being the type and comcentration of the contaminant involved.
Personnel decontamination will be required for work done under level ¢ COIlthlOIlS but not
under level d conditions. -

Soft-bristled scrub brushes and long-handle brushes will be used to remove contami-
nants from personnel. Washing and rinsing are done in combination with a sequential
doffing of clothing starting at the first decontamination station with the most heavily
contaminated article and progressing to the last station with the least contaminated article.
Buckets of water or garden sprayers will be used for rinsing. Metal or plastic cans or drums
will be used to store contaminated liquids.  Large plastic garbage bags will be used to
~ store contaminated clothing (gloves, etc.) and eqmpment

¢.9.1 Level C Decontamination

Decontamination procedures will be d1v1ded into nine statioms. level ¢
decontamination will consist of the following:

Station 1: Segregated Equipment Drop

Deposit equipment used on the site such as tools, sampling devices, containers,
monitoring instruments, and clipboards on plastic drop cloths or in different containers
with plastic liners. Each will be contaminated to a different degree. Segregation at the
drop reduces the probability of cross-contamination. Necessary equipment includes: '

» containers of various sizes;
* plastic liners; and
* plastic drop cloths.
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ion 2; Boot an r-Glove Wash

Thoroughly wash chemically resistant suit, safety boots and outer gloves. Scrub with
long-handle, soft-bristle scrub brush and copious amounts of alconox/water solution.
For heavy oil contamination, isopropanol should be used to wash suit, boots, and outer
gloves. An alconox water solution wash should follow the isopropanol wash. Repeat as
‘many tlmes as necessary. Necessary equipment includes: -

* 30 gallon container;

* alconmox/water solution;

* long-handle soft-bristle scrub brushes; and
Station :_Suit/Safety Boot and " r-Glove Ri

Rinse off alconox/water solution using copious amounts of water. Repeat as many
times as necessary. Necessary equipment includes:

* 30 gallon container;
* spray unit;
* water; and
- ¢ long-handle, soft-bristle scrub brushes.
Station 4: Outer Gloves Removal

Remove the outer gloves and depos1t in mdmduaily marked plastic bags. Necessazy
equipment includes:

¢ plasticbag and
* bench or stool.
Station S: i or Respirator Chan

If a worker leaves the exclusion zone to change a cartridges or respirator, this is the
last step in the decontamination procedures. The worker changes the respirator or
cartridges, dons new outer gloves, tapes joints, and returns to duty. Otherwise the worker
proceeds to Station 6. Necessary equipment includes:

* cartridges (or respirator);

* tape; and

* gloves. | _
Station 6: Rem hemicall

With assistance of helper, remove suit. Deposit in container with plastic liner.
Necessary equipment includes: '

* 30 gallon container;

' "éhair;and
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. plastic liner. .
tation 7: Inner-Glove W Ri

Wash and rinse inner gloves with alconox/water solution that will not harm skm
Repeat as many times as necessary. Necessary equipment mcludes

* alconox/water solution;

* container; and

* long-handle soft-bristle brushes.
Station 8: Respirator Removal

Remove facepiece. Avoid touching face. Wash respirator in clean, sanitized solation,
allow to dry and deposit facepiece in plastic bag Store in clean area. Necessary eqmpment
includes:

* plastic bags;
* sanitizing solution; and
* cotton.

tation 9: Inner-Glov v

Remove inner gloves and deposit in container with plastic liner. Necessary equipment
includes: ' _

* container and
* plastic liners.

Modification can be made to the nine station decontamination process depending upon
the extent of contamination. The effectiveness of the decontamination process is checked
by visual inspection and survey with a photoionization detector.

6.92 Decontamination During Medical Emergencies

_ During some medical emergencies, it is possible that decontamination may aggravate
~ or cause more serious health effects. If prompt life-saving first aid and medical treatment

is required, decontamination procedures should be omitted. Whenever possible, personnel
should accompany injured personnel to the medical facﬂlty to adwse on matters mvolwng

decontamination,
6.10 CONTINGENCY PLAN FOR EMERGENCIES
6.10.1 Emergency Procedures

In the event that an emergency develops on site, the procedures delineated herein are
to be immediately followed. Emergency notification information is contained in Section
6.12. Emergency conditions are considered to exist if any member of the field crew is
involved in an accident or experiences any adverse effects or symptoms of exposure while
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onsite or a condition is discovered that suggests the exxstence of a situation more hazardous '
than anticipated.

6.10.2 Emergency Equlpment :

In each operative decontamination area, an emergency equipment station w111 be
eestablished with the following: first-aid kit, and a fire extinguisher.

6.10.3 "Buddy" System

All work in the exclusion zone will be done using the "buddy” system. Prior to entering
the exclusion zone, buddies will be assigned. Buddies are responsible for ensuring the
safety of their respective buddies and should be aware of the potential for exposure to
materials found on site and general hazards of the workplace.

6.10.4 Chemical Exposure

If 2 member of the field crew demonstrates symptoms of chemical exposure, the
procedures to be followed are:

* another team member (buddy) should remove the individual from the immediate
area of contamination and communicate to the field team leader via two-way radio
or hand signals of the chemical exposure;

* the project H&S officer should contact the appropriate emergency response agency;
* precautions should be taken to avoid exposure of other individuals to the chemical;

* if the chemical is on the individual’s clothing, the chemical should be neutralized or
removed;

» if the chemical has contacted the skin, the skin should be washed with copious
- amounts of water; and

All chemical exposure incidents must be reported in writing to the office H&S
representative, The project H&S officer is responsible for completing an accident report.
Copies of this form will be kept on site by the project H&S officer.

6.10.5 Personal Injury
In cases of personal injury at the site, the procedures used are:

* the m]ured team member’s buddy wﬂl signal the field team leader via two-way
radio or hand signals that a injury has occurred;

* a field team member trained in first aid will administer treatinent to the injured
worker; and

* the victim will then be transported to the nearest hospital or medical center by
ambulance if necessary.

The project H&S officer are responsible for making certain that an accident report
form is completed. This form is to be submitted to the office H&S representative.
Follow-up action can then be taken to correct the situation that caused the accident.
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.6.10.6 Evacuation Procedures

- The project, H&S officer will initiate evacuation procedures by advising all site
personnel to leave the site. All personnel in the work area will evacuate the area and meet
in the designated area for an accounting of personnel. Further instructions will then be
given by the project H&S officer. |

6.11 MONITORING EQUIPMENT CALIBRATION AND MAINTENANCE

Monitoring instruments used for assuring work safety must be calibrated and
maintained periodically. It is important that the operator ensures the instrument responds
properly to the substances it was designed to monitor and that the limitations and possible
sources of errors in instrument measurements be understood by the operator.

6.11.1 HNU® Photoionization Detector

- A photoionization detector will be used to monitor the level of volatile organics in the
The detector must be calibrated each day prior to field use. A calibration gas will be

taken into the field to perform this routine calibration check. The procedure for the

calibration and maintenance of a photoionization detector is listed in Tables 6.4 and 6.5.

The instrument’s function may be verified with an orgamc pomt source such as a "magic
- marker" prior to field survey.

6.11.2 Bmsensor@II Combustible Gas Indicator

A combustible gas indicator will be used to monitor the concentration of combustible
‘gases in the air. | _

The combustible gas indicator must be calibrated each week. The procedure for
calibrating this instrument is given in Table 6.6. :

The combustible indicator uses a 2-volt lead gel cell battery. This battery should be
charged daily or as use dictates. The battery cannot be overchargcd

6.12 EMERGENCY CONTACTS

In the event of any unplanned occurrence requiring assistance, the appropriate

contact(s) should be made, from the list below. This emergency contacts list must be
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TABLE 6.4
CALIBRATION PROCEDURE FOR THE PHOTOIONIZATION METER
WIT GROUNDWATER MONITORING PROGRAM

Step Procedure | | Number
1 ‘ Attach the probe to the readout unit. Match the
alignment key, then turn the connector clockwise
until a distinet locking is felt.
2 Turn the FUNCTION switch to the battery check -

position. Check to ensure that the indicator reads
within or beyond the green battery arc on the scale
plate. If the indicator is below the green arc, or if
the red LED comes on, the battery must be charged
pnor to using. '

3 _ To zero the instrument, turn the FUNCTION switch
to the STANDBY position and rotate the ZERO
POTENTIOMETER until the meter reads zero.
Wait 15-20 seconds to ensure that the zero
adjustment is stable. If not, then re-adjust.

4 Check to see that the SPAN POTENTIOMETER is
‘ set at the appropriate setting for the probe being
used. _
5 ‘Set the FUNCTION switch to the desired parts per
million (ppm) range.
6 Listen for fan operation to venfy that the fan is
working,
7 ' Connect a sampling hose to the regulator outlet and
the other end to the sampling probe of the HNus.
8 | Crack open the regulator valve to the calibration gas.
9 Take reading after 5-10 seconds.
10 If the reading deviates by more than 15 percent from

the concentration of the cahbratlon gas, the
instrument requires maintenance.

11 Results of calibration should be recorded in the
logbook.
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- TABLE 6.5
SUMMARY OF RECOMMENDED MAINTENAN: CE
o FOR HNU® METER
WTI GROUNDWATER MONITORING PROGRAM

Function _ _ - Frequency.

Wipe down read-out unit After each use.

Clean UV light source window - ‘Every month.

Clean ionization chamber. | Every month. |
Recharge battery. - | Daily or use as dictates.
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- TABLE 6.6
CALIBRATION PROCEDURE FOR THE
BIQOSENSOR® 11 COMBUSTIBLE GAS INDICATOR
WTI GROUNDWATER MONITORING PROGRAM

Step Procedure : - Number -

1 : Attach the 0.5liter-per-minute fixed flow . rate
regulator to the calibration gas cylinder;

2 - Attach a sample line from the regulator to the
balloon inlet. Attach another sample line from the
balloon outlet to the sample draw intake on the
instrument;

3 Fill the balloon with calibration gas and allow the
sampling pump to draw it over the sensors. DO

NOT QVER INFLATE THE BALLQON! Feed
more gas into the balloon as_needed to keep it

partially inflated;

4 Wait for the readings to stabilize. Then, using a
" small jeweler’s screwdriver, adjust the "gas span" pot

to obtain a steady reading that corresponds to the

calibration gas concentration that is printed on the

label of the calibration gas cylinder (normally 50

percent LEL);
5 ' Remove calibration lines;
6 _ Let the instrument run for 1 full minute to flush any

excess calibration gas and check readings. The

‘combustible sensor should now be readmg 000
percent LEL, (& 001 percent LEL), in fresh air.
Repeat calibration procedures if necessary;

7 " Record calibration results in the logbook' and

8 : Correlate calibration gas valve to expected on-site

explosive contaminants.

Note: The BlosensoxO IX uses a 2-voit lead gel cell battery. This battery should be charged daily or as
use dictates. The battery cannot be overcharged.
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‘Medical Emergencies

East Liverpool City Hospital ~ (216) 385-7200
425 W. 5th Street ' ' ' :
East Liverpool, OH 43920

Lifeteam EMS . (216)386-9284
142 West 7 Street '
East Liverpool, OH 43920

Poison Control Center | 1-800-962-1253
Other Emergency Phone Numbers

Fire Department: | | | (216) 385-1111

Police Department: - (216) 385-1234
WTI Environmental Manager
Ms. Deborah Rushin =~ (216) 385-7336
1250 George Street :
East Liverpool, OH 43920
ES Contacts
Ed Staes | Office: (404) 325-0770
_ Home: (404) 373-4869
Edward Grunwald Office: (404) 325-0770
' Home: (404} 299-9970
Medical Monitoring
Atlanta Occupational Medicine
Dr. James Wheeler
(404)256-1920

Directions to East Liverpool City Hospital _
* Leave plant, proceed on St. George Street across railroad tracks to the stop sign.
* Make a right onto Virginia Avenne. |
* At the light, go left onto Route 39 West.
* Go approximately 1 mile; at the light, turn right onto Market Street.
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* At the second light, make a left onto Sth Street.

* Proceed approximately 4 blocks, hospital is on right immediately before road takes
sharp curve to left. ' : :
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ANOVA, Pige 1

1. ANALYSIS OF VARIANCE (ANOVA)

In a previous section, we discussed tests for comparing the means of two —
independent samples. ANOVA is a set of statistical tests that can be employed
when one is interested to detect differences among the means from several

(more than two) samples. . -

1.1 One Way Pafametric ANOVA - | | _

Let X, X - Xin; be a random sample of size n; from a normal distribution

N(p,0%), i=1,2,..,m. We wish to test the hypothesis that all means are equal;
 namely, Hy p,=p,=..=pa=4, where p is unknown, against all possible
alternative hypotheses H;.

Means
Xll Xn Xlnl kl
Xa Xn ?(zng 5(3

Grand Mean: | - X
The sample and grand means above are estimated by
*

.m o m -
X-1Y X, and Z-izx‘}, i=12,..,m.
n. Py

i=1 j-1 o Byt

where n=n,+n,+...+n,.

Define the followirig sum of squares:
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SS(TOT) E E.( . total sum of squares,

-1 1-1

ANGVA, Pige 2

SS(E) E Z X, _.’-5(-;)2 L sum of squares within samples;

i1 J—

SS(S) - Z n (X - % sum of squares between samples.

It can be shown that SS(TOT)=SS(E)+SS(S) and, therefore,

SS(TOT)/a* = SS(E)/o* + SS(S)/ o’

However, under hypothesis Hy, SS(TOT)/(n-1) is an unbiased estimator of o?,

and SS(TOT) /o*is a x’(n-l) variable.

- Also, independently of H,, unblased estimators of o® can bc estimated from

each sample by

Sg - 1 ’ i-1,2,..m

Since, (n;-1)S;/0? is x*(n;-1), it follows that

f_("z- DS, _ SS®

2 2

-t O o

is also a chl-square variable with (r11-1)+(n2 1)+ +(nm-1)
freedom. o

n-m degrees of
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ANOVA, Page 3

Finally, based on the fact that SS(E) and SS(S) are independent and

SS(TOT)/o* = SS(E)/o* + $3(3)/a*
1¥(n-1) x*(n-m)

it can be shown that SS(S) / ag‘is a xz(m 1) variable and thus if hypothems H0 _
is true, SS(S)/ (m 1) is another unbiased estimator of o’.

If, on the other hand, H, is false and the means Bi Bay e, Wy AT generally
different, S5(S)/(m-1) usually overestimates o as 1nd1cated by the following
fact :

SS(S) S, " (r-w) u)
E[—m-I] o’ E1n

¥ .

T; = (1/”)2 ngy -
i-1 .

In summary, a suitable statistic for testing the validity of hypotheSis H, is the
ratio

SS(SY(m-1) _ [SS(S)a’Y(m-1) _ F
SS(E)(n-m)  [SS(E)/ o?}/(n-m)

~ which follows an F distribution with (m-1) and (n-m) degrees of freedom.
One would generally reject H, 1f the observed value of F is significantly larger

than 1, indicating that SS(S)/(m-1) overestimates o as a result of unequal
means.
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Step-by-Step Pi-ocedure (One Way Parametric ANOVA)

1. Compute SS(TOT), SS(S), and SS(E) by the following formulas:

i=1 j=1 _". i=1 jei _
o m 1 n; 1 m M
SS(S)'_):;‘ in:' ";ZEXff'

i=1 Tl j=l =1 j=i _

SS(E) - SS(TOT) - S55(5).
where m is the number of samples, and n = n,-!-.r12+...+nm with n, i=1,2,...,m,
~ being the number of data in each sample. -

2. Calc_uiat: the F statistic:

_ 8S(S)/(m-1)
SS(E)/(n-m)

The results of the ANOVA are usually summarized in a tabie as follows:

Source of Sums of | Degrees of Mean F
Variation | Squares Freedom Squares

Between SS(S) m-1 MS(S)= | MS(S)/MS(E)
Samples SS(S)/(m-1)

Within SS(E) n-m MS(E)=

Samples SS(E)/(n-m)

Total ' $S(TOT) n-1 o

3. Compare this Statistic to the tabulated F statistic with (m-1) and (n-m)
degrees of freedom at a specified significance level (usually 5%). If the
calculated F statistic exceeds the tabulated value, reject the hypothesis of equal

means. Otherwise, conclude that there is no significant difference between the

sample means.
OHIO EPA DHWM
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Example: Four lead concentration values at each of six wells are given in the
following table. The wells consist of twe background and four compliance
~ wells. (The values in the table are actually the natural logarithms of the

original lead concentrations.) §

| well |Type |Jan1l |Feb1l |[Marl |Aprl | Totals | Means

1 |b 406 |399 |340 |383 |1528 [3.82

2 b 383|434 347 |422 [1586 |3.96 L

3 c 561 |514 |347 1397 11818 |455

4 ¢ 1353 lassa 426 442 1675 |4.19 _:

5 c 391 429 [sso |s31 j1001 475 —

6 c s42  |521 {529 |s508 2101 |525 | f
I | 1 10608 |4.42

1. Computation of SS(TOT), SS(S), and SS(E):

SS(TOT) = 4.06* + 3.99 + ... + 5.08? - (1/24) 106.08* = 11.94
degrees of freedom = 24 -1 = 23 |

SS(S) = 1/4 (1528 + ... + 21.01%) - (1/24) 106.08* = 5.76
degrees of freedom = 6-1 = 5

SS(E) = 11.94 - 5.76 = 6.18
degrees of freedom = 24 -6 = 18

2. F statisticc F = (5.76/5)/(6.18/18) = 338

Summary table: - | -
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. ANOVA, Pige 6

Source of Sums of | Degreesof | ~ Mean F
Variation | Squares Freedom Squares
Between 5.76 5 5.76/5= 1.15/0.34=
Samples C 1.15 338
‘Within 6.18 18 6.18/18=.
Samples L 034
Total 11.94 | 23

3. The tabulated F value with 5 and 18 degrees of freedom and confidence.

- coefficient «=5% is 2.77. Since 3.38 > 2.77, the hypothesis of equal well

concentration means must be rejected.
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12 A Multipie Comparison Test

If the null hypothesis is rejected in the ANOVA analysis, one may wish to
perform a follow-up study to determine which sample exhibits significant
difference from the mean of the other samples (or a certain group of samples).
For example, in the previous example the investigator may wish to determine
which compliance well is contaminated. This can be accomplished via a
Bonferroni ¢-test for each compliance well against the backgournd wells. This
procedure is briefly discussed next. | -

1. Determine the sample size of all background wells b:

n'b--i%'ni.

2. Compute the ave'rage 'c.oncentration of the babkground wells:

= 1 -
X, = ;‘2 n X,
b i=b

3. Compute the difference between the average concentration of the
compliance well and the average background wells. |

dc = i: - i,-.Ev
4. Compute the standard error of each difference by
1 1”
SEc = { MS(E) (— + —)
: ny _nc

where M.S(E) is obtained from the ANOVA table, and n, is the number of
observations at well c.

5. Obtain the f-Statistic, fme/my fTom Bonferroni’s s-table for a given
significance level (usually @ = 5%) and (n-m) degrees of freedom. m,
represents the number of compliance wells or, equivalently, the number of
comparisons to be performed. If « = 5% and m, > 5, use Ig.mya00m).

6. Compute D, = SE,¢. Ifd. > D, the conclusion is that compliance well ¢
has significantly higher concentrations than the average background wells.
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‘Otherwise, this well is not contaminated.

This test should be performed for each compliance well ¢.

The previous multiple comparison test is based on the following theorem:

Theorem: Let Y, ..., Y, be normally distributed random variables with means 4,, ..., #, and
‘variances 0% ..., o2, respectively. The Y/s may or may not be independent. Lets, .., s,
be x? estimators of ¢, ..., 02 0N vy, .., v,, degrees of freedom, respectively; that is, v;s/c;
~ %, i=1, .., m. The s*’s may or may not be independent. However, it is assumed that
Y, is. independent of sz i=1, .., m, so that T} = (Y; - #)/s, i=1, ..., m, has a ¢ distribution
with v; degrees of freedom. Let ¢, 4/2m, i=1, .., m, be the upper a/2m percentile points
(or two-tailed a/m percentile points) of the ¢ distribution with v;, i=1, .., m degrees of
freedom, respectively. Then, with probability greater than or equal to (1-a), simultaneously,

h, €Y, 2 fvl.“n_sl , i=1,.m

For each component interval above, the significance level was set at a/m. If some of the
intervals should be more sensitive or conservative than others, equal significance levels may
be replaced by unequal ones. Any combination @i, ..., for which a; + - + a, = & will-
produce the same bound « for the simultaneous probability error rate.

The multiple ANOVA compérison test presented in this section results from the above
theorem under the nuil hypothesis H, and the following specifications and facts:

Y, - X -X,, i-l..m,;

— 2 _ 2
Xj - N{l-ls‘g"'] , X;, - N[I-l'sa_]; .
o n, n,
X% - w(o,a=<&-+i>];
non,
o? is estimated by MS(E) with (n~m) degrees of freedom

X, - X, is independent of MS(E), i=1,..m,;
the procedure is applied as one-tailed test.
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ANOVA, Page 9

Example: Test compliance well contamination in the example of the previous:
section.

1. Sample size of all background wells b:
| n,~4+4-8

2. Average_concentratio.n of background wells:

%, - -é- [423.82 +4x3.96] - 3.89

3. Differences between the average concentration of each compliance well and
the background wells. | -

d, =X, - X, - 455-3.89 - 0.66
d, - 419-3.89 - 0.3 |
 dg - 4.75-3.89 - 0.86

d, - 5.25-3.89 - 1.36

4. Compute the standard error of each difference by

12 1
SE, - [MS(E) T, i)] - [0.34::(1 R .1.)]2 - 0357 - SE, - SE, - SE,
| - Ry By | 8 4] | | |

5. Obtain the t-statistic, ) «(+/my from Bonferroni’s ¢-table for a significance
level of & = 5% and (n-m) = (24 - 6) = 18 degrees of freedom. The value of
t obtained through linear interpolation is 2.43.

6. Compute D, = SE, ¢t = 0.357x 243 = 0.868 = D, = D, = D, and compare
with the values for d,, d,, ds, d¢ obtained previously. From this comparison, it
is seen that only well 6 exhibits statistically significant contamination (1.36 >
0.868). However, well § is also at the boundary of significance, indicating the
possible existence of a contamination plume beginning to affect the compliance
-surface. | |
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1.3 Remarks on the One Way Parametric ANOVA

As a minimum, at least m 2 2 samples should be available for the ANOVA —
test. It is recommended that each sample has at least three observations and -
that the total sample size, n, satisfies n-m = 3.

The assumptions of normal populations and equal variance are not critical,
provided that the data distribution is not highly skewed and the number of :
observations n; are equai for each sample i. The normality assumption can be C
tested by the x¢ or the K-S tests. If the data exhibit skewness, one could -
possibly normalize them via a logarithmic transformation and proceed with the
analysis. Variance homogeneity may be tested via Bartlett’s test. |
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1.4 One Way Nonparametric Analysis of Variance (ANOVA)

" When the data cannot be normalized or exhibit significant variance non- .
homogeneity, the comparison of means of several samples may be preformed |
according to the nonparametric ANOVA, also known as the Kruskal-Wallis
test. The null hypothesis H, is that the data samples come from the same
distributions. The alternative hypothesis is that some of the samples come |
from different distributions. : o

As before, let n, denote the observations in sample i; m the number of
samples; n the total number of all observations; and X the jth observation in
sample i. The Kruskal-Wallis procedure is based on the fact that under H,, the
average rank in each sample is a random variable with mean (n+1)/2 and
variance (n-n)(n+1)/(12 n;). The test is designed to examine the significance
of the observed deviations from the theoretical values and is performed as
follows: ' : :

Step-by-Step Procedure (One Way No_n-Parametric ANOVA / Kruskal-WalliS)

" 1. Rank all n observations of the groups from the one with the least value
(rank = 1) to the one with the highest value (rank=n). Let R, denote the
rank of the jth observation in the ith sample. If two or more observations are
numerically equal (tied), determine the ranks that the tied observations would
have if they had been slightly different from one another, but still in the same
places with respect to the rest of the observations. Add these ranks and divide
by the number of observations tied at that value to get an average rank.
Assign this average rank to each of the tied observations. | -

2. Add the ranks of the observations in each sample and denote the sum R,
Also calculate the average rank for each group, Ri= R,/n,. - '

3. Compute the Kruskal-Wallis statistic:

n(n+l) 33 My

| | L |
H-[ 12 E_.i.]-?,(m-l)

The effect of tied observations is to increase the value of the statistic H. If
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there are 50% or less tied observations, adjust the H statistic as follows:
H

X T.
l _ !
[Zt: (n3-n)]

- H -

where K is the number of tied observation groups, T; = (€ - t,), and t, is the
number of observations in the tied group i. If the percentage of ties exceeds
50% of the observations, one should use other statistical tests such as the test
~of proportions.

4. Compare the value of H or H' to the tabulated %*(m-1) statistic for a
certain significance level «. Reject the null hypothesis H, if the computed
value exceeds the tabulated critical value.

If the num hypothesis is rejected, the individual samples can be coinpared with-
a base sample by performing the following test: | | |

5. Compute the critical average rank difference for each sample i to the base
sample as follows:

1 4 1L
D,-Z,,. a3 |1 175
_ ¢ 12 B, n

where Z,,,_is the upper (« /m,)-percentile of the standard normal distribution,
- where m, represents the number of comparisons to be performed.

6. Determine the differences d; = l?{i'- 15{., of the average ranks of each sample
to the background and compare them with the critical values D, ‘calculated

previously. If d; > D, the conclusion is that sample i exhibits significantly
higher median level than the base sample.
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Example: The data in the following table represent benzene concentrations in |
water samples taken at one background and five compliance wells.

Well | Type | Jan1 Feb1 | Marl | Aprl "R | R

1 | b | 17 1.9 15 1.3 34 8.5
(10) (11.5) (7.5) (5)

2 ¢ 11.0 8.0 9.5 57 19
(20) (18) (19) -

3 ¢ 1.3 12 L5 155 | 517
&) (3 (7.5) -

4 c 0.0 1.3 0.0 22 21 | 525
(1.5) (5) (1.5) (13)

5 c 49 | 37 23 47 | 1567
(17) (16) (14)

6 ¢ 16 2.5 1.9 355 | 11.83 |’
9) (15) (11.5)

1 & 2. Except for the actual concentration values, the above table also
includes the ranks (adjusted for ties) in parenthesis, the number of
observations in each sample, the sum of ranks in each sample and the average
rank in each sample.

3. Compute the Kruskal-Wallis statistic:

12 34 35 52

- - 3 20+1) = 14.68
20020+1) [ 4 ] ¢ )

Adjustment for ties: There are four groups of ties (K=45 in the above data.

for the 2 observations of 1.9.'

T, =(2*-2)=6

T2 = (23 2)=6 for the 2 observations of 1.5
= (3*-3) = 24 for the 3 observations of 1.3

T4 =(22-2) =6 . for the 2 observations of 0.0
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~ Thus,

4
z T, - 6+6+24+6 = 42
i=1 : '

1468 _ 1468 _

) 42 0.995
20°-20)

H - 14.76.

which represents a negligible change from 14.68.

4. Compare the value of H' to the tabulated x*(6-1) statistic for a significance
level «=5%. This value is 11.07 and, therefore, the null hypothesis of no
contamination is rejected. ' -

5. To compare each compliance well to the background well, we find Zggs/61y
= 2.33 from the tables of the standard normal distribution, and compute the
critical thresholds D, for each well i: - -

| R
D, - 232|2EDZ |1, 212 _ 05
12 | |4 3
D, - D =D = 10.5

D, - 98

6. Compute the diﬁerences between the average rank of each compliance well
and the average rank of the background well: -

d, = 19.0-85 = 105 T
d, = 5.17-85 = -333 - |

d, = 525 -85 = -325

d, = 1567 -85 = 7.17

d, = 11.83 -85 = 3.13

Comparing di. with D, one concludes that only welil 2 can be considered as
being contaminated.

CHIC EPA DHWM

MAR 23 2005



ANOVA, Page 15
- 1.5 Remarks on the One Way Non-Parametric ANOVA

It is recommended that there are at least three samples with a minimum of
three observations in each sample available. For data sets with more than 30
observations, a good approximation to the above procedure is to replace each
observation by its rank and perform the parametric on-way analysis of variance
on the ranks. | - | |

If there are more than five compliance wells, it is recommended that the value
* Zoo from the standard normal distribution be used in step 5 above.

OHiO EPA DHWM
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1.6 Two Way Parametric ANOVA

In the one wa'y'ANOVA, the equality of means was tested for observations
classified as different samples of one factor (e.g,, welis). In this section, this

procedure is extended to include a two factor classification. The two factors -

will be denoted by A and B with « and § distinct levels, respectively. Each
level combination (cell) will be assumed to include n observations. This layout
is presented in the following table. S

It is assumed that X, are observations of independent normaily distributed
random variables which are modelled as follows:

Kjpg = B+, + pj*'(“ﬂ)ij"'egjk.

. where |
Ci=1..,a, j=1.,b k=1..0
p = overall or grand mean; -

a, = p, - p = effect of row i (level i of factor A);

B, = u, - p = effect of column (level j of factor B);

(eB); = by - (b + a; + B;) = interaction of factors A and B at levels i and j;

e, = independent normally distributed random errors with zero mean and
common variance o’ |

The following constraints are also assumed without loss of generality: (They are
necessary to yield unique estimates of the above parameters.)

b a

a b .
IETED N IED WCMED MCIOTES
- 2 |

iel J1 i1

Parameters p, a«, B, and (aB); can be estimated from the sample data as
follows: First the row, column, and overall (grand) means-can be computed

from
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Then,
ﬂ'f » &Q'YL:'Y- ’ ﬁj'f;-'-f. » (&

)y = x_ii."fi—"xj.*'x

©o»

As in the one way ANOVA procedure, the total sum of squares can be
partitioned into terms representing the influence of factors A and B, the
interaction between A and B, and the random errors. It can be shown that

a b n

' a b
TIY (X -X ) = oY (X -X Y +an) (X -X Y
i1

i=l j=1 k=1 : i=t

a b : a b =n
+n_22 (X - X - X, +X, DY Z Y (X&}‘k_xif.)z‘
i=1 j=1 f=1 j=1 k=1 ' -

Namely, SS(T) = SS(A) + SS(B) + SS(AB) + SS(E),

where SS(T) is the total sum of squares, SS(A) is the sum of squares due to
factor A, SS(B) is the sum of squares due to factor B, SS(AB) is the sum of
‘squares due to the interaction between A and B, and SS(E) is the sum of
‘'squares due to random errors. |
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One is generally interested to test the following hypotheses:

HO: al.z , = - = &, = Q0
H,: not all a/s are zero
H:B, =PB;=~=0,=0

H,: not all B/s are zero

Hy: (aB)y = (P =~ = («B)w = 0

H,: not all («f); are zero
It can be shown that under the null hypotheses above,

SS(A)/6? is x¥a-1),

SS(B)/o’ is ¥*(b-1),

SS(AB)/¢* is x'[(a-1)(b-1)],

SS(E)/a* is y’[ab(n-1)],

the previous random variables are independent.

Thus, one can test the previous hypotheses by forming the appropriate F
statistics and comparing them to the tabulated vaiues. The test is summarized
on the table shown in the next page. The computation of the various sum of
squares can be expedited by using the following formulas:

a b
ssh - LYY Xi-abnX ?,
i=1 j=t k=1 :
$S(4) - bnY X *-abnX °,
S =
y
SS(B) - an¥ X?-abnX 2,
=t o
a & I
SSAB) - nY Y. X7 - abnX * - SS(4) - SS(B),

i=l jol

SS(E) =~ SS(T) - SS(A) - SS(B) - SS(AB).

S CEA DHWM
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Example: The following table reports rye yields (bushels/acre) for two types

of seed and three fertilizer levels--low, medium, and high.

Are there

appreciable yield differences between seeds and/or fertilizer levels?

Fertilizer
~ Low Medizm High X,
Seed1 | 143 18.1 176
145 17.6 182
115 17.1 189
13.6 17.6 182
Seed Type % 13475 17.600 | 18225 16.433
Seed 2 12.6 10.5 15.7
11.2 12.8 175
11.0 83 16.7
121 9.1 16.6
- 11.725 | 10175 16.625 12.842
Xy -
"3{: 12.600 13888 | 17425 | X -14638
S I E—

The above table except for the observed yields per séed_ type and fertilizer level
also reports the cell, row, column, and overall means. The two-way ANOVA
results and comparisons are summarized in the table that follows: - -

OHIO EPADHWM
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Two Way ANOVA Results

Source of © Sum of Degrees of | Mean Square, | Test Statistic F |
Variation | Squares, S§ Freedom, v MS = 88/v | :
Factor A | SS(A)=77.4 a1=1 MS(A)=774 | MS(A)/MS(E)="
- Seeds ' ' 63.3
~ Factor B SS(B)=99.9 b-1=2 MS(B)=49.9 | MS(B)/MS(E)=
Fertilizer _ 40.9
Interaction. | SS(AB)=44.1 | (a-1)(b-1)=2 | MS(AB)=22.1 | MS(AB)/MS(E) |
- =18.0
Random SS(E)=22.0 | abn-ab=18 | MS(E)=12 |
Error
Total | SS(T)=2434 | abn-1=23
=r e e ] :_

The tabulated F statistic values for a significance level of «=0.05 and degrees
of freedom. (1,18) and (2,18) are Figs =441 and Fogo = 355. A
comparison with the last column of the previous table indicates that significant
yield differences do exist between the seed types and the fertilizer levels.
Furthermore, the test detects significant interactions between seed types and —
fertilizer levels. -
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1.7 Remarks on the Two Why Parametric ANOVA

When only one observation per cell is available, one has to postulate a model .
with no interactions because there can be estimate of cell error variance. In

this special case, the basic model becomes
| X;=-p+ra;+B,+re;

and the ANOVA procedurg is depicted on the following table:

Two Way ANOVA Procedure with One Observa_tion per Cell

Source of | Sum of | Degrees of | Mean Square, Expected “Test Statistic
Variation | Squares, | Freedom, v | MS = §S/v Mean -~ F
SS . Square _
Factor A | SS(A) a1l MS(A) bY. «} | MS(A)/MS(E) |.
gt + i1 : 1]
a-1.
_ . . b 2 _ .
Factor B SS(B) | b1 MS(B) az B; | MS(B)/MS(E)
' o RPN bl S
b~-1
Random | - _ at
Error SS(E) (a-1)(b-1) MS(E)
Total SS(T) ab-1
O

' The two way ANOVA requires that each cell has the same number of
observations. If some observations are missing, they must first be estimated.
The estimates can be obtained as follows: | o |

(1) When one observation X, is missing from a two way ANOVA data set with
one observation per cell, it can be estimated by finding the vaiue which

OHIG A v
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minimizes the error sum of squares SS(E). The result is given by
. . b e '
2, - —2 X +X,-X
g (a—l)(b-- 1) (—f 4 _)

and the degrees of freedom of the error sum of squares is reduced by one.
When more than one observations are missing, one can again obtain estimates
by minimizing SS(E). (This invoives taking the partial derivatives of SS(E) with
respect to all missing observations, setting them equal to zero, and solving the
resulting system of equations.) For each estimated observation, the error sum
of squares degrees of freedom must be reduced by one. -

(2) When the observations per cell are more than one and only a few
observations are missing, any missing value can be estimated by the
corresponding cell mean X; . For each missing value estimated, the degrees
of freedom of the error sum of squares must be reduced by one.

The analysis of variance can be extended to include more than two factors.
The associated computations and tests are straightforward generalizations of
the two factor case. -

OHIO EPA D
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1.8 A Multiple Comparison Test

If the two way ANOVA rejects the stated hypotheses, one may ask whether
two particular «; or f; levels are equal or whether a specific «; or Bj is
significantly nonzero. Let m be the number of comparisons or tests to be
~ performed at an overall type I error probability «. Then, based on the
theorem stated on page 8 (Bonferroni ¢-tests), one can derive the following.

tests:

«, is significantly different from a.,, if the interval

1
XL. - xn.. + tab{n-l),[l—cﬂm) (2 T]z ’
Where £,y 1072 18 the tabulated ¢ value with ab(n-1) degrees of freedom and

(1-a/2m) confidence level and MS(E) is the estimate of o derived in the
ANOVA procedure, does not include zero.

B, is significantly different from §,, if the interval
| .
MS(E) ]3
. . an ’
Where £ty 1a/2m a0d MS(E) as defined above, does not include zero.

X, -X, ¢ ‘éb(a-n.(1~arzm)(
«, is significantly different from O, if the in_terval

1
I als & | MS(E)(a-1)\z2
X&. - x... t optn-1),(1-a22m) ( bn )2 y

does not include zero.

1
¥ -7 MS(E)(b-1)\2
X, - X % ‘ab(n-n.u—urzm)( = )2 ’

B, is significantly different from 0, if the interval

does not include zero.

ORIO EPA DHWM
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(«B); is significantly different from 0, if the interval

MS(E)(a-1) (b-1) ]%
abn ’

X:;. - X: - X.;. + X-__ * :ab(n—l),(l-«fi'.m)[
- does not include zero.

Under the associated null hypbthesis H,, the probability of commiting at least
one error in the m pairwise comparisons is bounded above by «.

Example: Let’s suppose that in the example of the previous section, one is
interested to examine whether (1) the effects of the two seed types are equal
and (2) the effects of low and medium fertilizer levels are equal. Then,

m=2

X, - 16433
X, - 12342

tis 008 ~ 2829

MS(B)-12
- 1 |
16.433 - 12.842 + 2.829 (2 31-2-2-]2 - [2.326,4.856]

X, - 12.600
X, -13.888

. | -
12.600 - 13.888 + 2.829 (211—'2-]2 -[-2553,-0.023].

| Since the above intervals do not include zero, the effects of the two seed types
and the low and medium fertilizer levels are unequal.

CHIO ERA DHWM
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19 Two Way Non-Parametric ANOVA (Friedman Test)

Consider a two way ANOVA layout with n observations per cell. The
assumption is that Xy, i=1,...,3, j=1,..,0, k=1,..,n, are independent random
variables with distributions whose medians are equal to (p + a; + B;). The
‘hypothesis to be tested is Hy: B, = ... = B, versus H;: B,, ..., B, not all equal.
The test is as follows: | . .

1L Rank the data within each row of cells from the least (rank=1) to the
largest (rank=bn). If two or more observations are numerically equal (tied),
determine the ranks that the tied observations would have if they had been
slightly different from one another, but still in the same places with respect to
the rest of the observations. Add these ranks and divide by the number of
observations tied at that value to get an average rank. Assign this average rank
to each of the tied observations. | -

2. Compute R; = the sum of ranks for the jth column of cells for j=1,..,.b. ~

3. Compute the test statistic

12 5

abn*(nb+1) ja

.K-

- 3a(nb+1)

2
R}

4. Compare the value of K to the tabulated x*(b-1) statistic for a certain
significance level «. Reject the null hypothesis H, if the computed value
~ exceeds the tabulated critical value. .

If the above test rejects H,, the equality of individual pairs (B;B,) can be tested
via the following multiple comparison test. | |

5. Let m be the number of pairwise comparisons to be performed. Declare
~ that B, is significantly different from 8, at an overall type I error @, if
IR, -R,| 2 Z,5,abn*(nb+1)/6 ,

where Z, ., is the upper («/2m)-percentile of the standard normal distribution.
Under the nuil hypothesis H,, the probability of commiting at least one error
in the m pairwise comparisons is bounded above by .

OHIC EPADHWM -
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Example: The following table includes quarterly SILVEX concentration
observations from two wells. Test the hypothesis that the median levels are
- time invariant.

e .

| . | Jan. 1 Apr. 1 Jui: 1 | Oet. 1
Well 1 [317(2) |950 (13) |558 (8) |365(4)
- 232(1) | 2136 (16) |339 (3) |65 (9)
737 (11) |515 (7) |844 (12) |6.94 (10)
444 (6) | 1570 (15) | 1025 (14) |3.74 (5)
Well 2 |352 (6) |812 (11) [220 (3) [593(9)
1232 (15) | 336 (5) |0.00 (15) |639 (9)
228 (4) |11.02 (14) |9.30 (12) |0.00 (15)
530 (7) | 3505 (16) | 1030 (13) |6.53 (10)
R, 52 |97 663 565

1 & 2. The previous table also reports the ranks of each data value within
each row and the sum of ranks in each column.

3. The test statistic is computed as follows:

K-

12

2:4-4*(4-4+1)

(522+97%+66.52+56.5%)| - 3-2(4:4+1) - 6.79.

4. The tabulated value of x*(4-1) statistic at ¢=0.05 is equal to 7.815. It
follows that the hypothesis of time invariant median levels cannot be rejected.
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1.10 Comparison of Proportiohs

Let m indepéndent data samples be av_ailabie to compare the proportions of
_ a certain attribute A in the underlying populations. o "

Sample |  Data Number with A | Proportion with A
1 _ Xu,...s Xlnl nla . pla = nla/nl
. 2 . X213"'9 Xan _ nza . .pi.’a = H'Za/ n,
m X-ml’"" X"‘“‘m . nma | _ pm.a = nma/nm
Total . n, . P.a = na/(n1+'-"+nm)

To test the Significance of the differences among the m proportions, one may .
use the following statistic: |

1‘ 3

2 -
- n(p =P, >
. paqag (PP

q, = 1-p,>

which is distributed according to the x*(m-1) distribution. If the previous
statistic is higher than the tabulated x*(m-1) statistic for a given significance
level a, the hypothesis of equal proportions in the m sampies is rejected.

Example: The following table contains data on cadmium concentrations (pg/L)

measured in background and compliance wells at a facility. ("BDL" stands for

below detection limit.) Compare the proportions of detects (data above the
' detection limit) at the 5% significance level.

WD RPE DR
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Background Compliance

0.1 0.12 - BDL BDL
0.12 - 008 - BDL. . BDL
BDL - BDL BDL - BDL
026 0.2 0.11- BDL
0.1 o _ BDL 0.06 BDL
BDL ' 0.1 BDL 0.1
0014 BDL 0.23 - 0.04
- BDL 0.012 BDL BDL
BDL . BDL 0.11 BDL
BDL - - BDL BDL 0.1
-BDL. ' . BDL 0.031 BDL.
BDL : - BDL BDL 0.01
0.12 BDL BDL - BDL
BDL _ 0.12 BDL BDL
0.21 ' 0.07 - BDL BDL
BDL BDL BDL BDL
0.12 0.19 0.12 BDL
BDL BDL 0.08 :
BDL - _ 0.1 BDL

BDL o BDL 0.26

BDL 0.01 BDL

BDL - BDL 0.02

BDI1. : ' BDL BDL

BDL BDL 0.024

In this case, m = 2 (two samples) with n, = 24 and n, = 65 observations. The
proportion of detects in the background wells is p,, = 8/24 = 0333. The
proportion of detects in the compliance wells is p,, = 24/65 = 0.369. The
overall proportion is p, = (8+24)/(24+65) = 0.360. The critical statistic is
computed as follows: | - .

q, = 1-0.360 - 0.640,

2 - ——L (24(0.333-0.360) + 65(0.369-0.360)?) = 0.0988.
0.360 0.640 |

The tabulated *(2-1;0.05) value is 3.841 and, thus, the proportions of detects
~ do not differ significantly in the background and compliance wells.
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MANAGEMENT AND TECENICAL RESOURCES, INC.

JJanuary 22, 2003
VIA OVERNIGHT MAIL -

Ms. Patricia M. Natali
Environmental Specialist

Ohio EPA, DHWM

cfo Von Rolt America, Inc.
1250 8t. George Street

East Liverpooi OH 43920-5919

RE.: Addendum ||l RCRA Groundwater Monitoring Program and Work Plan
Von Roll America, Inc.
East Liverpool, Ohio

" Dear Ms. Natali:

On behalf of Von Rolt America, Inc. (VRA), Management and Technical Resources, Inc. (MTR) is pieased
to submit one copy of the “Addendum It RCRA Groundwater Monitoring Program and Work Plan”
{Addendum II) for the East Liverpoo!, Ohio facility. Addendum i was prepared in accordance with the
Chio Environmentai Protection Agency (OEFPA) letter dated December 10, 2002.

The Addendum It includes the agreed upon changes to the currently approved program and also provides
two additional proposed modifications. The first modification reflects a reduced analytical program based
on the new practice of eliminating constituents from the program if the constituent has not been detected
for the last three consecutive years. The second proposed modification is in reference (o the metals
analytical program. VRA is requesting that all metals, excluding mercury, be analyzed by EPA Method
6010. This method is capable of meeting the existing detection limits and will help in defraying the cost

- associated with the revised analytical program. These proposed modifications are included in Section 3.0
“Proposed Modification” of the enclosed document. '

The first semi-annual groundwater monitoring event for 2003 was completed during the week of January
8, 2003. VRA anticipates incorporating the madified program during the second semi-annual
groundwater event in July 2003, if approved by OEPA. -

Should ybu have any questions regarding the enclosed document, piease do not hesitate to contact Ms.
Carrie Beringer of VRA at (330) 385-7336 or me at {412) 829-9650. -
Very truly yours, ' R _ ' —
Management and Technical Resources, Inc. : : ;

Mary Anna Babich . ' ' ' _ | -
Senior Project Manager : :

Enclosure

A

cc Carrie Beringer — VRA ) _ i
Gary Victorine,.USEPA, Region V :
Tammy McConneli — DHWM, CO : : :
Frank Popotnik — DHWM, NEDO | | MAR 2 3 2005
Michelle Tarka — DHWM, NEDO :
Rich Kurlich — DDAGW, NEDO

800 Lincoln Bighway + North Versailles, PA 15137 - Phone (412) 828-9680 + Fax (412) 824-2861
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