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Pursuant to Chapter 14, Article 4, Title 10.1, Code of Virginia (1950), as amended; and 
regulations promulgated thereunder by the Virginia Department of Environmental Quality, a 
Hazardous Waste Management Permit is issued to the National Aeronautics and Space 
Administration, Goddard Space Flight Center, Wallops Flight Facility (hereinafter referred to as 
the Permittee), for the open burning treatment of hazardous waste. The facility being permitted is 
located  on Wallops Island, Virginia in Accomack County, and with a geographic location of 
latitude 37º 56” 33" North and longitude 75º 75' 56" West. 

The Permittee shall comply with all terms and conditions set forth in this Permit 
including all Permit Attachments A through H. If the Permit and the Permit Attachments 
conflict, the wording of the Permit shall prevail. The Permittee shall also comply with all 
applicable regulations contained in the Virginia Hazardous Waste Management Regulations 
(VHWMR) as codified in Title 9 of the Virginia Administrative Code, Agency 20, Chapter 60 (9 
VAC 20-60), and the Resource Conservation and Recovery Act (RCRA) Regulations under 40 
CFR Parts 124, 260, 261, 262, 264, 265, 268, and 270 as adopted by reference in the VHWMR. 
(For convenience, wherever the RCRA regulations that are adopted by reference are cited in this 
Permit and the Permit Attachments, the regulatory citations will be only those from 40 CFR). 

The Commonwealth of Virginia has received authorization for is hazardous waste 
management program under Section 3006(b) of RCRA, 42 U.S.C. § 6926(b), to administer and 
enforce the RCRA under the VHWMR in lieu of the federal hazardous waste management 
program. Applicable regulations are those under the VHWMR (9 VAC 20-60) and the RCRA 
which are in effect on the date of final administrative action on this Permit and as well as any 
self-implementing statutory provisions and related regulations which are automatically 
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applicable to the Permittee’s hazardous waste management activities, notwithstanding the 
conditions of this Permit. 

This Permit is based on the administrative record and the assumption that the information 
submitted by the Permittee and contained in the administrative record is complete and accurate. 
The Permittee's failure in the application, or during the permit issuance process, to fully disclose 
all relevant facts, or the Permittee's misrepresentation of any relevant facts at any time, shall be 
grounds for the modification or termination of this Permit pursuant to 40 CFR § 124.5, § 270.41, 
§270.42, and §270.43, and shall also be grounds for initiation of an enforcement action.  The 
Permittee shall inform the Department of any deviations from Permit Conditions or changes in 
the information provided in the application.  In particular, the Permittee shall inform the 
Department of any proposed changes that might affect the ability of the Permittee to comply with 
applicable regulations and/or Permit Conditions, or which alter any of the conditions of the 
Permit in any way. 

This Permit is effective as of April 13, 2018, and shall remain in effect until April 13, 
2028 unless revoked and reissued in accordance with 40 CFR §124.5 and § 270.41, terminated in 
accordance with40 CFR §270.43, or continued in accordance with 9 VAC 20-60-270.B.15. 

April 13, 2018  
_________________  __________________________________
Date Signed  Leslie A. Romanchik 

Hazardous Waste Program Manager 
Office of Financial Responsibility and Waste 
Programs  



 

FINAL PERMIT  
FOR OPEN BURNING (OB) 

TREATMENT OF 
HAZARDOUS WASTE 

 
 
 
 
 
 

National Aeronautics and Space Administration 
Goddard Space Flight Center 

 

Wallops Flight Facility 
Wallops Island, VA  23337-5099 

 
EPA I.D. No. VA7800020888 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 iii 

TABLE OF CONTENTS 
 

MODULE I - STANDARD CONDITIONS ............................................................................. I-1 

I.A. EFFECT OF PERMIT ... -1 

I.B. PERMIT ACTIONS .. -1 

I.C. SEVERABILITY . -1  

I.D. DUTIES AND REQUIREMENTS . -2  

I.E. MONITORING AND RECORDS . -5 

I.F. COMPLIANCE NOT CONSTITUTING DEFENSE . -6 

I.G. TRANSFER OF PERMITS -6  

I.H. PERMIT EXPIRATION AND CONTINUATION -6  

I.I. REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE 
DEPARTMENT -7

 

I.J. SIGNATORY REQUIREMENTS -8  

I.K. DOCUMENTS TO BE MAINTAINED AT THE FACILITY SITE -8  

I.L. APPROVAL/DISAPPROVAL OF SUBMISSIONS -8  

MODULE II - GENERAL FACILITY CONDITIONS ........................................................ II-1 

II.A WASTE ANALYSIS....................................................................................... II-1  

II.B SECURITY...................................................................................................... II-1  

II.C GENERAL INSPECTION REQUIREMENTS............................................... II-1 

II.D PERSONNEL TRAINING.............................................................................. II-1  
II.E GENERAL REQUIREMENTS FOR IGNITABLE AND 
            REACTIVE WASTE....................................................................................... II-1

 

 II.F PREPAREDNESS AND PREVENTION I-2 

II.G CONTINGENCY PLAN I-2 

II.H RECORD KEEPING AND REPORTING I-3  

II.I CLOSURE I-6 

ATTACHMENT II.A - FACILITY DESCRIPTION ........................................................ II.A-1 

ATTACHMENT II.B -WASTE ANALYSIS PLAN .......................................................... II.B-1 

EXHIBIT II.B-1 : WASTE ANALYSIS PLAN ................................................................. II.B-1  

ATTACHMENT II.C - INSPECTION SCHEDULE ........................................................ II.C-1 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 iv 

EXHIBIT II.C-1 : WORK INSTRUCTIONS .................................................................... II.C-3 

EXHIBIT II.C-2 : SOIL MONITORING PLAN ............................................................... II.C-1 

ATTACHMENT II.D -SECURITY PROVISION AND PROCEDURES TO PREVENT 
HAZARDS ............................................................................................................................. II.D-1  

ATTACHMENT II.E - PERSONNEL TRAINING .......................................................... II.E-1  

EXHIBIT II.E-1 : TRAINING AND CERTIFICATION PROCEDURES FOR 
ORDINANCE HANDLERS ................................................................................................. II.E-1  

EXHIBIT II.E-2 : BASIC EXPLOSIVE SAFETY TRAINING ...................................... II.E-1 

ATTACHMENT II.F - HAZARDOUS WASTE CONTINGENCY PLAN .................... II.F-1  

EXHIBIT II.F-1 - CONTINGENCY PLAN ....................................................................... II.F-1  

ATTACHMENT II.G - CLOSURE PLAN ......................................................................... II.G-1  

EXHIBIT II.G-1 - CLOSURE AND POST CLOSURE PLAN ........................................ II.G-1  

ATTACHMENT II.H -PLANS AND SPECIFICATIONS FOR OPEN BURN UNITS II.H-1 

EXHIBIT II.H-1 - PLANS AND SPECIFICATIONS FOR OPEN BURN UNITS ........ II.H-1 

MODULE III - OPERATING CONDITIONS..................................................................... III-1 

III.A GENERAL DESCRIPTION OF OPEN BURNING (OB) II-1  

III.B STANDARD OPERATING PROCEDURES II-1  

III.C ROCKET MOTORS AND IGNITERS II-2  

III.D PROPELLANT TREATMENT RATE II-3 

III.E WASTE GENERATED OFFSITE II-3 

III.F CONTROL OF EJECTED WASTE DURING BURNING II-3 

III.G DETERIORATION OR MALFUNCTION PROCEDURES II-4 

III.H PREVENTION OF ACCUMULATED PRECIPITATION II-4  

III.I RESIDUE AND SOIL MANAGEMENT II-5 

III.J FIRE HAZARD MINIMIZATION II-5 

III.K MINIMUM PROTECTIVE DISTANCES II-6  

III.L REQUIREMENTS FOR IGNITABLE, REACTIVE, OR INCOMPATIBLE 
WASTES II-6 

III.M WASTE MINIMIZATION PLAN II-6 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 v 

III.N OPEN BURNING OF PEP-CONTAMINATED SOLVENTS II-6  

MODULE IV - SITE-WIDE CORRECTIVE ACTION ...................................................... IV-1 

IV.A MODULE HIGHLIGHTS - BACKGROUND V-1 

IV.B CORRECTIVE ACTION UNITS V-2 

IV.C PRESENT AND HISTORICAL RELEASES V-5  

EXHIBIT IV.A-1 : ADMINISTRATIVE AGREEMENT ON CONSENT .........................  I 1 

EXHIBIT IV.A-2 : TOPGRAPHIC MAP OF CORRECTIVE ACTION UNIT................. I 58 

MODULE V - DETECTION MONITORING ....................................................................... V-1  

V.A. HIGHLIGHTS  BACKGROUND -1 

MODULE VI - GROUNDWATER COMPLIANCE MONITORING............................... VI-1 

VI.A. MODULE HIGHLIGHTS  BACKGROUND I-1  

VI.B. COMPLIANCE MONITORING REQUIREMENTS I-1  

VI.C. WELL LOCATION, INSTALLATION, AND CONSTRUCTION I-2 

VI.D. GROUND WATER PROTECTION STANDARD I-3 

VI.E. SAMPLING AND ANALYSIS PROCEDURES I-4 

VI.F. ELEVATION OF THE GROUND WATER SURFACE I-4 

VI.G. STATISTICAL PROCEDURES I-5  

VI.H. MONITORING PROGRAM AND DATA EVALUATION I-5  

VI.I. COMPARISON TO GROUNDWATER PROTECTION STANDARDS I-7  

VI.J. REPORTING AND RECORDKEEPING I-8  

VI.K. ASSURANCE OF COMPLIANCE I-9  

VI.L. SPECIAL REQUIREMENTS IF SIGNIFICANT INCREASES OCCUR IN 
VALUES FOR PARAMETERS OR CONSTITUENTS I-9 

VI.M. REQUESTS FOR PERMIT MODIFICATION I-9 

ATTACHMENT VI.A - GROUNDWATER MONITORING PROGRAM: SAMPLING 
AND ANALYSIS PLAN ...................................................................................................... VI.A-1  

ATTACHMENT VI.B - COMPLIANCE GROUND WATER MONITORING LIST . VI.B-1 

ATTACHMENT VI.C - GROUNDWATER PROTECTION STANDARDS ............... VI.C-1 

ATTACHMENT VI.D - GROUNDWATER MONITORING CONSTITUENTS ........ VI.D-1 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 vi 

 
NOTE REGARDING ATTACHMENTS: 
The above Attachments are incorporated, in their entirety, by reference into this Permit.  These 
incorporated attachments are enforceable conditions of this Permit.  The VDEQ has, as deemed 
necessary, modified specific language from the permit application. Additional modifications are 
prescribed in the Permit conditions (Modules I, II and III), and thereby supersede the language of 
the Attachments to the extent that there is a direct conflict between the Attachments and Modules 
I, II and III of the Permit. 
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DEFINITIONS 
 
All definitions contained in 40 CFR Sections § 124.2, § 260.10, § 270.2, § 264.141, § 264.1031, 
§ 264.1051, §  264. § 1081, and 9 VAC 20-60 are hereby incorporated, in their entirety, by 
reference into this Permit. Any of the definitions used below, (a) through (m), shall supersede 
any definition of the same term given in 40 CFR Sections § 124.2, §  260.10, § 270.2, § 264.141, 
§ 264.1031, § 264.1051 §,264.1081, and 9 VAC 20-60. Where terms are not defined in the 
regulations or the Permit, the meaning associated with such terms shall be defined by a standard 
dictionary reference or the generally accepted scientific or industrial meaning of the term. 

Throughout the permit, all references to 40 CFR parts § 261-266, §268, § 270,  § 273, 279, are as 
adopted by reference in the Virginia Hazardous Waste Management Regulations, 9 VAC 20-60. 

a. The term "Permit" shall mean the Permit issued by the Virginia Department of 
Environmental Quality, pursuant to Chapter 14, Article 4, Title 10.1, Code of Virginia 
(1950), as amended, and the Virginia Hazardous Waste Management Regulations (VHWMR) 
as codified in Title 9 of the Virginia Administrative Code, Agency 20, Chapter 60 (9 VAC 
20-60). 
 

b. The term "Director" shall mean the Director of the Virginia Department of Environmental 
Quality or his designated representative. 
 

c. The term "Department" shall mean the Virginia Department of Environmental Quality 
(DEQ), (with the address as specified in Permit Condition I.I.1). 
 

d. The terms "facility" or "site" shall mean all contiguous portions of the Wallops Flight 
Facility as identified in the physical description of the property (including structures, 
appurtenances, and improvements).  This property description is as set forth in Attachment 
II.A of this Permit. 
 

e. The term "permitted Open Burn (OB) area" shall mean those portions of the facility used for 
open burning treatment of hazardous waste as described in Permit Attachment II.A. 
 

f. The term "release" shall mean any spilling, leaking, pumping, pouring, emitting, emptying, 
discharging, injecting, escaping, leaching, dumping, or disposing into the environment of any 
hazardous waste or hazardous constituents. 
 

g. -site area, which is not 
at this time known to be a solid waste management unit, where hazardous waste and/or 
hazardous constituents are present or are suspected to be present as a result of a release from 
the facility. 
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h. is listed in 40 CFR § 261, 
Appendix. 
 

i. owner/operator of the facility to which the Permit is 
issued. 
 

j.  
 

k.  
 

l. the facility 
from which hazardous constituents might migrate, irrespective of whether the units were 
intended for the management of solid and/or hazardous wastes. Such units include any area at 
a facility at which solid wastes have been routinely and systematically released. The term 

land treatment units, landfills, incinerators, underground injections wells, and other physical, 
chemicals or biological treatment units.  
 

m.  
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MODULE I 

 
STANDARD CONDITIONS
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MODULE I - STANDARD CONDITIONS 
 
I.A. EFFECT OF PERMIT 
 

This Permit, issued by the Director pursuant to 40 CFR § 270.1(c)(4),  authorizes 
only the management of  hazardous waste in accordance with the conditions of this 
Permit and with the applicable provisions of the VHWMR under (9 VAC 20-60).  
Any management of hazardous waste by the Permittee which is not authorized by this 
Permit or 9 VAC 20-60, and for which a permit is required under Chapter 14, Article 
4, Title 10.1, Code of Virginia (1950), as amended, is prohibited (40 CFR §§ 
270.30(g) and 270.4(b) and (c)).  Compliance with this Permit generally constitutes 
compliance, for the purposes of enforcement, with Chapter 14, Article 4, Title 10.1, 
Code of Virginia (1950), as amended.  This Permit does not convey any property 
rights of any sort, or any exclusive privilege.  Possession of a permit does not 
authorize any injury to persons or property or invasion of other private rights, or any 
infringement of Commonwealth or local laws or regulations.  Compliance with terms 
of this Permit may not constitute a defense to any action brought under Chapter 14, 
Article 8 of Title 10.1, Code of Virginia (1950) as amended or any other law 
governing protection of the public or the environment. 

 
I.B. PERMIT ACTIONS 
 
I.B.1. This Permit may be modified, revoked and reissued, or terminated for cause as 

specified in 40 CFR §§ 124.5, 270.30(f), 270.41, 270.42, and 270.  The filing of a 
request by the Permittee for a permit modification, revocation and reissuance, or 
termination, or the notification of planned changes or anticipated noncompliance does 
not stay the applicability or enforceability of any Permit Condition  (40 CFR § 
270.30(f)). 

 
I.B.2. Permit modifications at the request of the Permittee shall be accomplished as 

specified by 40 CFR § 270.42. 
 
I.B.3. This Permit may be renewed as specified in 9 VAC 20-60-270.B.6 and 40 CFR 

270.10(h), and Permit Condition I.D.2. Review of any application for a permit 
renewal shall consider improvements in the state of control and measurement 
technology, as well as changes in applicable regulations. 
 

I.C. SEVERABILITY 
 
I.C.1. The provisions of this Permit are severable, and if any provision of this Permit or the 

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 this Permit 
shall not be affected thereby.  Invalidation of any Commonwealth or Federal statutory 
or regulatory provision which forms the basis for any condition of this Permit does 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

I-2 

not affect the validity of any other Commonwealth or Federal statutory or regulatory 
basis for said condition. (40 CFR § 124.16(a)(2)) 

 
I.C.2. In the event that a condition of this Permit is stayed for any reason, the Permittee 

shall continue to comply with the conditions of the existing permit which correspond 
to the stayed conditions until final resolution of the stayed condition unless the 
Director determines compliance with the related applicable and relevant standards 
would be technologically incompatible with compliance with other conditions of the 
Permit which have not been stayed. (40 CFR §124.16(c)(2)) 
 

I.D. DUTIES AND REQUIREMENTS 
 
I.D.1. Duty to Comply 
 

The Permittee shall comply with all conditions of this Permit, except that the 
Permittee need not comply with the conditions of this Permit to the extent and for the 
duration such noncompliance is authorized by an emergency permit under 40 CFR § 
270.61).  Any other noncompliance with the Permit, constitutes a violation of Title 
10.1 Code of Virginia (1950), as amended and regulations promulgated thereunder is 
grounds for enforcement action; for Permit termination, revocation and reissuance, or 
modification; or for denial of a permit renewal application. (40 CFR § 270.30(a)) 
 

 
I.D.2. Duty to Reapply 
 

If the Permittee wishes to or is required to continue an activity regulated by this 
Permit after the expiration date of this Permit, the Permittee shall apply for and obtain 
a new permit as specified below. 

 
a. The Permittee shall submit a new application at least 180 days before the 

expiration date of the Permit, unless a later date has been granted by the Director. 
(40 CFR § 270.30(b)) 
 

b. Pursuant to 40 CFR § 270.10(h), the Director shall not grant permission for an 
application to be submitted later than the expiration date of the existing permit. 

 
I.D.3. Need to Halt or Reduce Activity Not a Defense 
 

It shall not be a defense for the Permittee in an enforcement action to argue that it 
would have been necessary to halt or reduce the permitted activity in order to 
maintain compliance with the conditions of this Permit. (40 CFR § 270.30(c)) 

 
I.D.4. Duty to Mitigate 
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In the event of noncompliance with the Permit, the Permittee shall take all reasonable 
steps to minimize releases to the environment, and shall carry out such measures as 
are reasonable to prevent significant adverse impacts on human health or the 
environment. (40 CFR § 270.30(d)) 
 

I.D.5. Proper Operation and Maintenance 
 

The Permittee shall at all times properly operate and maintain all facilities and 
systems of treatment and control (and related appurtenances) which are installed or 
used by the Permittee to achieve compliance with the conditions of this Permit.  
Proper operation and maintenance includes effective performance, adequate funding, 
adequate operator staffing and training, and adequate laboratory and process controls, 
including quality assurance procedures.  This provision requires the operation of 
back-up or auxiliary facilities or similar systems only when necessary to achieve 
compliance with the conditions of this Permit. (40 CFR § 270.30(e)) 

 
I.D.6. Duty to Provide Information 
 

The Permittee shall furnish, to the Director within a reasonable time, any pertinent 
information which the Director may request to determine whether cause exists for 
modifying, revoking and reissuing, or terminating this Permit, or to determine 
compliance with this Permit.  The Permittee shall also furnish to the Director, upon 
request, copies of records required to be kept by this Permit. (40 CFR § 270.30(h)) 

 
I.D.7. Inspection and Entry 
 

The Permittee shall allow the Director or an authorized representative, upon the 
presentation of credentials and other documents as may be required by law to: 

 
a. 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 
conditions of this Permit; 
 

b. Have access to and copy, at reasonable times, any records that must be kept under 
conditions of this Permit; 
 

c. Inspect at reasonable times any facilities, equipment (including monitoring and 
control equipment), practices, or operations regulated or required under this 
Permit; and 
 

d. Sample or monitor at reasonable times for the purposes of assuring permit 
compliance or as otherwise authorized by  the VHWMR, any substances or 
parameters at any location. (40 CFR § 270.30(i)) 

 
I.D.8. Reporting Planned Changes 
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The Permittee shall give notice to the Director as soon as possible of any planned 
physical alterations or additions to the permitted facility. (40 CFR § 270.30(l)(1)) 
This notice shall include a description of all incidents of noncompliance reasonably 
expected to result from the proposed changes. 
 

I.D.9. Anticipated Noncompliance 
 

The Permittee shall give advance written notice to the Director of any planned 
changes in the permitted facility or activity which may result in noncompliance with 
permit requirements. (40 CFR § 270.30(l)(2)) 

 
I.D.10. Twenty-four Hour Reporting 

 
The Permittee shall report any noncompliance which may endanger human health or 
the environment to the Director.  Information shall be provided orally within twenty-
four (24) hours from the time the Permittee becomes aware of the circumstances.  The 
information   below shall be included as information 
which shall be reported orally within 24 hours. 

 
a. Information concerning the release of any hazardous waste that may cause an 

endangerment to public drinking water supply sources shall be reported. 
 

b. Any information of a release or discharge of hazardous waste or of a fire or 
explosion at the facility, which could threaten the environment or human health 
outside the facility, shall be reported.  
 

c. The description of the occurrence and its cause shall include: 
 

i. Name, address, and telephone number of the owner or operator; 
 
ii. Name, address, and telephone number of the facility; 
 
iii. Date, time, and type of incident; 
 
iv. Names and quantities of material(s) involved; 
 
v. The extent of injuries, if any; 
 
vi. An assessment of actual or potential hazard to the environment and human 

health outside the facility, where this is applicable; and 
 
vii. Estimated quantity and disposition of recovered material that resulted from the 

incident. (40 CFR § 270.30(l)(6)) 
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d. A written submission shall also be provided to the Director within five (5) days of 
the time the Permittee becomes aware of the circumstances.  The written 
submission shall contain a description of the noncompliance and its cause; the 
periods of noncompliance, including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is expected to 
continue; and steps taken or planned to reduce, eliminate, and prevent 
reoccurrence of the noncompliance. The Permittee need not comply with the 5-
day written notice requirement only if the Director waives that requirement 
following verbal notification and the Permittee submits a written report within 
(15) days of the time the Permittee becomes aware of the circumstances. (40 CFR 
§ 270.30(l)(6)(iii) 

 
I.D.11. Other Noncompliance 
 

The Permittee shall report all other instances of noncompliance not otherwise 
reported pursuant to Permit Conditions I.D.10, I.D.12, and I.E.1 at the time 
monitoring reports are submitted.  The reports shall contain the information listed in 
Permit Condition I.D.10. (40 CFR § 270.30(l)(10) 
 

I.D.12. Other Information 
 

Whenever the Permittee becomes aware that he failed to submit any relevant facts in 
the permit application, or submitted incorrect information in a permit application or in 
any report to the Director, the Permittee shall promptly submit such facts or 
information to the Director. (40 CFR § 270.30(l)(11) 

 
I.E. MONITORING AND RECORDS 
 
I.E.1. Monitoring shall be performed and results shall be reported at the intervals specified 

in the Permit. 
 
I.E.2. Samples and measurements taken for the purpose of monitoring shall be 

representative of the monitored activity. (40 CFR § 270.30(j)(1) The method used to 
obtain a representative sample of the waste to be analyzed must be the appropriate 
method specified in 40 CFR § 261, Appendix I,  or an equivalent method approved by 
the EPA.  Laboratory methods must be those specified in Test Methods for Evaluating 
Solid Waste: Physical/Chemical Methods (SW-846, 3rd ed., November, 1986, as 
updated), Standard Methods of Wastewater Analysis (16th ed., 1985, as updated), or 
an equivalent method approved by the EPA. Additionally, the laboratory must be 
accredited for the analytical method, matrix, and target analyte (where applicable) by 
the Virginia Environmental Laboratory Accreditation Program (VELAP). 
 

 
I.E.3. The Permittee shall retain records of all monitoring information, including all 

calibration and maintenance records and all original strip chart recordings for 
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continuous monitoring instrumentation, copies of all reports required by this Permit, 
all certifications required by 40 CFR § 264.73(b)(9) and records of all data used to 
complete the application for this Permit, for a period of at least 3 years (or longer if 
specified elsewhere in this Permit) from the date of the sample collection, 
measurement, report, certification, or application.  These retention periods may be 
extended by the request of the Director at any time and are automatically extended 
during the course of any unresolved enforcement actions regarding this facility. The 
Permittee shall maintain records from all ground-water monitoring wells and 
associated ground-water surface elevations for the active life of the facility. 

 
I.E.4. Records of monitoring information shall include at a minimum: 
 

a. The date, exact place, and time of sampling or measurements; 
 

b. The individual(s) who performed the sampling or measurements; 
 

c. The date(s) analyses were performed; 
 

d. The individual(s) who performed the analyses; 
 

e. The analytical techniques or test methods used; and 
 

f. The results of such analyses. (40 CFR § 270.30(j)) 
 

I.F. COMPLIANCE NOT CONSTITUTING DEFENSE 
 

Compliance with the terms of this Permit does not constitute a defense to any action 
brought under Chapter 14, Article 8 of Title 10.1, Code of Virginia (1950), as 
amended, or any other Commonwealth law governing protection of the public or the 
environment. 

 
I.G. TRANSFER OF PERMITS 
 

This Permit is not transferable to any person, except after notice to the Director (40 
CFR § 270.30(l)(3)). The Director may require modification or revocation and 
reissuance pursuant to 40 CFR § 124.5, 270.40, 270.41, 270.42, and 270.43 to change 
the name of the Permittee and incorporate such other requirements as may be 
necessary.  Before transferring ownership or operation of the facility during its 
operating life, the Permittee shall notify the new owner or operator in writing of the 
requirements of 9 VAC 20-60-264 and 40 CFR Part 264 and shall at the same time 
send a copy of such notice to the Director (40 CFR § 264.12(c)). 
 

I.H. PERMIT EXPIRATION AND CONTINUATION 
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Pursuant to 9 VAC 20-270.B.15, this Permit will remain in force until the effective 
date of a new permit, if the Permittee has submitted a timely, complete application 
pursuant to Permit Condition I.D.2.a and through no fault of the Permittee, the 
Director has not issued a new permit with an effective date on or before the expiration 
date of this Permit. All conditions of the continued permit shall remain fully effective 
and enforceable. 
 

I.I. REPORTS, NOTIFICATIONS, AND SUBMISSIONS TO THE DEPARTMENT 
 
I.I.1. The Permittee shall submit biennial report to the Department, which covers facility 

activities during the previous calendar year. At a minimum this report will include: 
 

a. The generator biennial report pursuant to 40 CFR §  262.41; and 
 

b. The hazardous waste management facility biennial report pursuant to 40 CFR § 
270.30(l)(9) and § 264.75. 

 
All reports, notifications or other submissions which are required by this Permit to be 
sent or given to the Director should be sent or be given hand-delivered to: 

 
For Corrective Action and Groundwater: 

 
Department of Environmental Quality 
Groundwater/Corrective Action Program Team Leader 
Office of Remediation Programs 
P. O. Box 1105 
Richmond, VA 23218 
 
For Permit Modifications: 
Department of Environmental Quality 
Hazardous Waste Program Manager 
Office of Financial Responsibility and Waste Programs 
P. O. Box 1105 
Richmond, VA 23218 
 
And one (1) copy of all such correspondence, report and submission shall also be sent 
to: 

 
 

Land Protection Manager, Tidewater Regional Office 
Department of Environmental Quality 
5636 Southern Blvd 
Virginia Beach, VA  23462 
 
Virginia Program Manager (3CL50) 
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Environmental Protection Agency, Region III 
1650 Arch Street 
Philadelphia, PA 19103-2029 
 

I.J. SIGNATORY REQUIREMENTS 
 

All applications, reports, or information submitted to the Director shall be signed and 
certified as specified by 40 CFR § 270.119. 

 
I.K. DOCUMENTS TO BE MAINTAINED AT THE FACILITY SITE 
 

Current copies of the following documents, as amended, revised, and modified, shall 
be maintained at the facility (or other location approved by the Director). These 
documents shall be maintained during the term of this Permit, including any reissued 
permit, unless a lesser time is specified in the Permit. 

 
a. The Permit including all attachments, revisions and modifications; 

 
b. The Part A and Part B Permit Applications; 

 
b. g record required by 40 CFR § 264.73 and Permit 

Condition II.H.2. 
 

c. Inspection schedules and logs required by 40 CFR § 264.15(b)(2) and § 
264.15(d)(16) and this Permit; 
 

d. Personnel training documents and records required by 40 CFR 264.16 and this 
Permit; 
 

e. Closure Plans as required by 40 CFR 264.112(a) and this Permit. 
 

f. Post-Closure Plans, as required by 40 CFR § 264.118(a); and 
 

g. All other documents required by Permit Conditions I.D.8 through I.D.12 and I.E. 
 
I.L. APPROVAL/DISAPPROVAL OF SUBMISSIONS 
 

The VDEQ will review the plans, reports, schedules and other documents (hereinafter 
collectively referred to as "submission") submitted which require the Director  or 
VDEQ  
approval, conditional approval or disapproval of each submission. 
 
Each submission required by this Permit is, upon approval by the Director, 
incorporated into this Permit.  Any noncompliance with such VDEQ-approved 
submission shall be deemed noncompliance with this Permit.  A conditionally 
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approved submission, including any terms of such conditional approval set forth in 
-approved submission and shall be 

incorporated into this Permit. 
 
In the event of VDEQ's conditional approval of submission, the VDEQ shall specify 
in writing any deficiencies in the submission and the terms upon which approval of 
the submission is conditioned.  If the Permittee disputes any term upon which 
approval of the submission was conditioned, the Permittee may initiate Dispute 
Resolution pursuant to permit condition I.M   
 
In the event of VDEQ  disapproval of a submission, the VDEQ shall specify the 
deficiencies in writing. The Permittee shall modify the submission to correct/address 
the specified deficiencies within a reasonable time period established by the VDEQ 
taking into account the tasks to be performed, and submit the revised submission to 
VDEQ for approval.   
 
If the revised submission is disapproved, the VDEQ will notify the Permittee of the 
deficiencies in writing and specify a schedule for the Permittee to correct the 
deficiencies and resubmit the submission to VDEQ.  The Permittee shall correct the 
deficiencies as directed by VDEQ, and forward the revised submission within the 
time period specified by VDEQ.  In the event the Permittee disagrees with VDEQ's 
disapproval of the revised submission, the Permittee shall notify the VDEQ in writing 
and the disagreement shall be resolved in accordance with the Dispute Resolution 
provisions in permit condition I.M. 

 
I.M.  Except as otherwise provided in this Permit, in the event the Permittee disagrees, in 

whole or in part, with  disapproval of any submission required by this 
Permit, the Permittee shall notify the VDEQ in writing of its objections, and the 
basis thereof, within fourteen (14) days of receipt of the VDEQ's disapproval. Such 
notice shall set forth the specific matters in dispute, the position(s) the Permittee 
asserts which should be adopted as consistent with the requirements of the Permit, 
the basis for the Permittee's position, and supporting documentation considered 
necessary for the VDEQ's determination. 

 
The VDEQ and the Permittee shall have an additional fourteen (14) days from the 
VDEQ's receipt of the notification to meet or confer to resolve any 
disagreement/dispute. In the event agreement is reached, the Permittee shall submit 
the revised submission and implement the same in accordance with such agreement. 
 
In the event the Permittee disagrees with VDEQ's disapproval of a submission or 
revised submission and the V
Permittee may file an appeal with the Director within 30 days of the disapproval (as 
provided for in Rule 2A:2 of the Supreme Court of Virginia). 
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MODULE II  - GENERAL FACILITY CONDITIONS 
 
II.A WASTE ANALYSIS 
 
II.A.1. General Waste Analysis 

 
The Permittee shall follow the procedures described in the Waste Analysis Plan, 
Attachment II.B.  Waste analysis shall require, at a minimum, the maintenance of 
proper functioning instruments, use of approved sampling and analytical methods, 
verification of the validity of sampling and analytical procedures, and correct 
calculations.  If the Permittee does not have the sufficient capability for analysis, then 
the Permittee shall inform the laboratory performing the analysis that the laboratory 
must operate under the waste analysis conditions placed on the Permittee. 
Additionally, the laboratory must be accredited for the analytical method, matrix and 
target analyte (where applicable) by the Virginia Environmental Laboratory 
Accreditation Program (VELAP). 
 

II.B SECURITY 
 
The Permittee shall comply with the security provisions of 40 CFR § 264.14.  The 
security provisions shall follow the outline in Attachment II.D. 
 

II.C GENERAL INSPECTION REQUIREMENTS  
 
The Permittee shall follow the inspection schedule set out in Attachment II.C.  The 
Permittee shall remedy any deterioration or malfunction discovered by an inspection 
as required by 40 CFR § 264.15 Records of inspections shall be kept as required by 
40 CFR § 264.15(d) and Permit Conditions II.H.2.c.v. 
 

II.D PERSONNEL TRAINING  
 
The Permittee shall conduct personnel training as required by 40 CFR § 264.16. This 
training program shall follow the Training Outline, Attachment II.E.  The Permittee 
shall maintain training documents and records as required by 40 CFR § 264.16(d) and 
Permit Conditions II.H.2.a.xi and II.H.2.c.iii. 
 

II.E GENERAL REQUIREMENTS FOR IGNITABLE AND REACTIVE WASTE 
 
The Permittee shall comply with the requirements of 40 CFR § 264.17.  The  
Permittee shall follow the procedures for the handling of ignitable and reactive waste 
as specified in the Module III.  
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II.F PREPAREDNESS AND PREVENTION  
 

II.F.1. Design and Operation of Facility 
 

The Permittee shall maintain 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, groundwater, or surface water which could threaten human 
health or the environment. 

 
II.F.2. Required Equipment 
 

At a minimum, the Permittee shall equip the facility with the equipment set forth in 
Attachment II.F, as required by 40 CFR § 264.32. 

 
II.F.3. Testing and Maintenance of Equipment 
 

The Permittee shall test and maintain the equipment specified in Permit Condition 
II.F.2 and in Attachment II.F as necessary to assure its proper operation in time of 
emergency (40 CFR § 264.33). 

 
II.F.4. Access to Communications or Alarm System 
 

The Permittee shall maintain access to the communication or alarm system as 
required by 40 CFR § 264.34. 
 

II.F.5. Arrangements with Local Authorities 
 

The Permittee shall maintain arrangements with State and local authorities as required 
by 40 CFR § 264 Subpart C, and Attachment II.F.6.  If State and local officials refuse 
to enter into or renew existing preparedness and prevention arrangements with the 
Permittee, the Permittee shall document this refusal in the operating record pursuant 
to Permit Condition II.H.2.d.iv. 
 

II.G CONTINGENCY PLAN 
 

II.G.1. Implementation of Plan 
 

The Permittee shall immediately carry out the provisions of the Contingency Plan, 
Attachment II.F, and follow the emergency procedures described by 40 CFR § 
264.56, whenever there is an imminent or actual fire, explosion, or release of 
hazardous waste or constituents which threaten or could threaten human health or the 
environment. 

 
II.G.2. Copies of Plan 
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The Permittee shall comply with the requirements of 40 CFR § 264.53. 
 
II.G.3. Amendments to Plan 
 

The Permittee shall review and immediately amend, if necessary, the Contingency 
Plan, as required by 40 CFR § 264.54. 

 
II.G.4. Emergency Coordinator 
 

The Permittee shall comply with the requirements of 40 CFR § 264.52(d) and 40 CFR 
§ 264.55. 

 
II.G.5. Emergency Procedures 
 

The Permittee shall comply with the requirements of 40 CFR § 264.56 including the 
record keeping and reporting requirements specified in Permit Condition II.H.2.a.iv. 
 

II.H RECORD KEEPING AND REPORTING  
 

II.H.1.  Notification, Certification, and Recordkeeping Requirements 
 

In addition to the record keeping and reporting requirements specified elsewhere in 
this Permit, the Permittee shall comply with all the applicable notification, 
certification, and record keeping requirements described in 40 CFR § 264.73. 

 
II.H.2. Operating Record 
 

The Permittee shall maintain a written operating record at the facility, consisting of 
records kept for the lengths of time specified below.  The record can be a compilation 
of various documents. The operating record shall include, but not be limited to, the 
information listed below. 

 
a. The following records shall be maintained until closure is complete and certified: 

 
i. A current map showing the location of hazardous waste management units 

and non-regulated units within the facility;  
 
ii. A map showing all locations of past hazardous waste management units if 

different from present locations; 
 
iii. Pursuant to 40 CFR § 264.73, a description and the quantity of each 

hazardous waste received, and the method(s) and date(s) of its treatment, 
storage, or disposal at the facility; 

 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

II-4 

iv. The time, date, and details of any incident that requires implementation of 
the Contingency Plan, including copies of all reports prepared pursuant to 
40 CFR § 264.56(i) and Permit Condition I.D.11.c or II.H.2.iv; 

 
v. Records of spills and releases; 
vi. Written reports and records of verbal notification to the Director and the 

Administrator to address releases, fires, and explosions; 
 

vii. All reports of noncompliance pursuant to Permit Condition I.D.12; 
 
viii. All submittals prepared pursuant to Permit Condition I.D.13; 
 
ix. Records and results of waste analyses required by 40 CFR § 264.73(b)(3), 

which shall include at a minimum: 
 

A. The date(s), exact place, and times of sampling or measurements; 
 

B. The name of the individual(s) who performed the sampling or 
measurements; 
 

C. The date(s) analyses were performed, demonstrating that EPA SW-846 
holding times were satisfied; 
 

D. The name(s) of the individual(s) who performed the analyses; 
 

E. The analytical techniques or method used; 
 

F. The analytical results; 
 

G. The QA/QC summary; and 
 

H. The type(s) and model number(s) of the equipment used for analysis. 
 

x. All waste determinations, waste profiles, and waste feed composition 
determinations made pursuant to the Waste Analysis Plan, Attachment II.B. 

 
xi. Training records of current facility personnel; 
 
xii. Certifications pursuant to 40 CFR § 264.73(b)(9) (Waste Minimization 

Plan); 
 
xiii. The notice and certification required by a generator under 40 CFR § 264.73 

and 268.7 (Land Disposal Restrictions); and 
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xiv. Records of the rocket motor inspections and the DoD Motor Surveillance 
Program as detailed in Attachment II.B, Appendix C (Sounding Rocket 
Motor Inspection Process). 

 
b. The following records shall be maintained for a minimum of 5 years.  This time 

period may be extended by the Department in the event of enforcement action or 
notification by the Department that an investigation is ongoing. 

 
i. Facility operation and maintenance records and reports prepared pursuant to 

this Permit; and 
 
ii. Progress reports and any required notifications prepared pursuant to this 

Permit. 
 

c. The following records shall be maintained for a minimum of 3 years.  This time 
period may be extended by the Department in the event of enforcement action or 
notification by the Department that an investigation is ongoing. 

 
i. Generator biennial reports submitted in compliance with 40 CFR § 262.41; 
 
ii. Facility biennial reports submitted in compliance with 40 CFR § 264.75; 
 
iii. Training records of former facility personnel; 
 
iv. Records of all monitoring information pursuant to Permit Condition I.E.3; 

and 
 
v. Records of all inspections, pursuant to 40 CFR § 264.15, which shall include 

at a minimum: 
 

A. The date and time of the inspection; 
 

B. The name of the person performing the inspection; 
 

C. A notation of the observations made; and 
 

D. The date and nature of any repairs or remedial actions. 
 

d. Current copies of the following documents as amended, revised, and modified 
shall be maintained at the facility until closure is complete and certified: 

 
i. Waste Analysis Plan; 

 
ii. Personnel Training Plan; 
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iii. Contingency Plan; 
 

iv. Documentation of arrangements made with local authorities pursuant to 40 
CFR § 264.37;  

 
v. Closure Plan; and 

 
vi. Documentation pertaining to the storage of ignitable and reactive wastes 

required pursuant to 40 CFR § 264.17. 
 
II.H.3. Revised Treatment Alternatives Analysis Report 

 
Five years after the effective date of this permit the facility shall submit a report 
providing an analysis of alternative treatment technology to the thermal treatment by 
open burning. 

 
II.I CLOSURE  
 
II.I.1 Performance Standard 
 

The Permittee shall close the permitted Open Burn (OB) area as required by 40 CFR 
§ 264.111 and 264.118, and in accordance with the Closure Plan, Attachment II.G. 

 
II.I.2  Amendments to Closure Plan 
 

The Permittee shall amend the Closure Plan in accordance with 40 CFR § 264.112(c) 
whenever necessary. 

 
II.I.3 Notification of Closure 
 

The Permittee shall notify the Director at least 45 days prior to the date he expects to 
begin closure as required by 40 CFR § 264.112(d). 

 
II.I.4 Time Allowed for Closure 
 

After receiving the final volume of hazardous waste, the Permittee shall treat or 
remove from the permitted areas all hazardous waste and shall complete closure 
activities in accordance with the schedules specified in the Closure Plan, Attachment 
II.G and 40 CFR § 264.113. 

 
II.I.5 Disposal or Decontamination of Equipment 
 

The Permittee shall decontaminate and/or dispose of all facility equipment as required 
by 40 CFR § 264.114 and the Closure Plan, Attachment II.G. 
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II.I.6 Certification of Closure 
 

The Permittee shall certify that the permitted Open Burn (OB) area has been closed in 
accordance with the specifications in the Closure Plan, Attachment II.G, as required 
by 40 CFR § 264.115. 
 

II.I.7 Post-Closure Plan 
 

If the Permittee c
requirements of 40 CFR § 264.118 shall become applicable. 
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LIST OF ATTACHMENTS 
 
The following Attachments are incorporated, in their entirety, by reference into this Permit.  
These incorporated attachments are enforceable conditions of this Permit.  Some of the 
documents contain excerpts from the Permittee's Hazardous Waste Permit Application.  The 
Department has, as deemed necessary, modified specific language excerpted from the Permit 
application.  Additional modifications are prescribed in the Permit Conditions (Modules I 
through IV), and thereby supersede the language of the attachments.  Facility operations shall be 
in accordance with the contents of the Attachments and this Permit. 
 
 
Attachment II.A  Description of the Hazardous Waste Management Facility 
 
Attachment II.B  Waste Analysis Plan 
 
Attachment II.C  Inspection Schedule 
 
Attachment II.D  Security Provisions and Procedures to Prevent Hazards 
 
Attachment II.E  Personnel Training 
 
Attachment II.F  Contingency Plan 
 
Attachment II.G  Closure Plan 
 
Attachment II.H  Plans and Specifications for Open Burn Units
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ATTACHMENT II.A 

 
FACILITY DESCRIPTION
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ATTACHMENT II.A - FACILITY DESCRIPTION 
 
II.A.1 General Description 
 

WFF is owned and operated by the National Aeronautics and Space Administration.  
It is located in Virginia on the Atlantic Coast of the Delmarva Peninsula 
approximately 64 kilometers (40 miles) southeast of Salisbury, Maryland, and 113 
kilometers (70 miles) north of the Chesapeake Bay Bridge Tunnel.  Chincoteague 
Island is approximately 8 kilometers (5 miles) east of the Main Base.  Figure II.A-1 
shows the relationship of the Wallops Flight Facility to major eastern cities. 
 
The Main Base basic facilities were constructed in 1941 through 1958 by the 
Government as a Navy base for flight operations and for Naval Ordnance testing.  In 
1959, the Navy closed the base and the National Aeronautics and Space 
Administration acquired the Main Base and purchased the Wallops Mainland site.  
Since 1959, NASA has demolished obsolete buildings, renovated other buildings for 
adaptability to their missions, and built new facilities. 
 
In 1945, a launch site was constructed on Wallops Island on land acquired by the 
National Advisory Committee for Aeronautics.  Historically, research at Wallops was 
concentrated on obtaining aerodynamic data at transonic and low supersonic speeds, 
as part of the effort to penetrate the sound barrier of flight.  Today, Wallops is used 
primarily to obtain scientific data about the atmosphere and the space environment, 
conduct aeronautical research, and perform space and terrestrial applications 
experiments. 
 
WFF is a complex of three separate land areas known as the Main Base, Wallops 
Island, and Wallops Mainland.  WFF is a facility of the Goddard Space Flight Center 
located in Greenbelt, Maryland.   
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Figure II.A-1 Site Location Map 
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The Main Base is a land area of 902 hectares (2,230 acres), bordered on the east by 6 
kilometers (4 miles) of marshland, which separates it from Chincoteague Island.  This 
area contains Wallops Headquarters, Administrative Offices, some tracking facilities, 
a range control center, rocket and fuel storage depots, rocket vehicle inspection 
facilities, several support shops, an approved FAA Airport, military family housing 
units, and bachelor's quarters.  
 
Wallops Island and Wallops Mainland jointly comprise a land area of 1740 hectares 
(4,300 acres), and are located approximately 11 kilometers (7 miles) southeast of the 
Main Base. Wallops Island is connected to Wallops Mainland by a causeway and 
bridge that cross 3 kilometers (2 miles) of salt marsh, which is interlaced with small 
creeks and is bisected by the Intracoastal waterway.  Wallops Island is approximately 
11 kilometers (7 miles) long and 0.8 kilometers (0.5 miles) in width at its widest 
point.  Wallops Island borders the Atlantic Ocean on the east, and the Chincoteague 
inlet on the north.  Wallops Island was joined with Assawoman Island to the south 
when the inlet between them was closed by a storm in 1986.  The inlet was 
temporarily reopened in 1987 but has since filled in and remains closed today. 
 
Wallops Island contains the OB area, launch sites, blockhouses, rocket storage 
buildings, assembly shops, dynamic balancing facilities, U. S. Navy facilities, 
Virginia Commercial Spaceport Facilities, tracking facilities, and other related service 
support facilities.  In 2003, an Unmanned Aerial Vehicle (UAV) runway was built on 
the access road just north of the OB Area.  Wallops Mainland provides a site for long-
range radar, communications, and optical tracking installations.  The relative 
locations and area boundaries of these three land areas of the Wallops Flight Facility 
and the OB Area are illustrated on Figures II.AA-2 and II.AA-3. 
 
The OB Area located on the shoulder of the dike road at the southwestern corner of 
Wallops Island, consists of four subunits (ground embedded cylinders) and one open 
burn pad assembly.  Two subunits, Subunit 1 and 3, are 0.6 meters (1.9 feet) in 
diameter, stand 0.8 meters (2.6 feet) above the ground surface, and are embedded 2.3 
meters (7.5 feet) below the ground.  Subunit 2 is 0.4 meters (1.4 feet) in diameter, 
stands 1.1 meters (3.5 feet) above the ground surface, and is embedded 2.2 meters 
(7.1 feet) below the ground surface.  Subunit 4 is 0.7 meters (2.4 feet) in diameter, 
stands 1.10 meters (3.6 feet) above the ground surface, and is embedded 3.1 meters 
(10.2 feet) below the ground surface.  The subunits are covered when not in use to 
prevent entry and accumulation of precipitation.  The subunits also have concrete 
bases to prevent contact between constituents, subsurface soils, and groundwater. 
The open burning pad assembly is a 4.6 meters (15 feet) square by 46 centimeters (18 
inches) thick concrete pad with a steel plate in the center for motor head attachment.  
Four cable tie downs are used to stabilize the motors. 
 
Trucks carrying waste rocket motors from the Main Base to the OB Area would 
proceed along the access road on WFF Main Base that services the rocket storage 
area (M area), to the perimeter road, which intersects the main road about 61 meters 
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Figure II.A-2 WFF Land Masses
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Any rocket motor treated at the OB Area, follows guidelines and measures, which 
have been approved by the WFF Safety Office.  These procedures are included in 
Attachment II.C. Simply stated, rocket motor and igniter are placed inverted into a 
cylinder or attached to the pad motor head assembly.  The igniter is set off by battery 
hook-up behind a protective barrier.  The distance between the barrier and burn area 
is specified in a ground safety plan prepared for each type rocket motor.  Burned 
motors and igniters are inspected for visible signs of untreated material.  If untreated 
material is present in the motor, then the motor is reignited or the material is reignited 
on the burn pad.  
 
Occasionally, propellant is trimmed from a motor(s) when modifications are required.  
Propellant trimmings (not in a motor casing), ash, residue, or ejected material, are 
placed on the burn pad in a burn pan, a squib igniter is fabricated, and the material is 
ignited.  Any unburnable material is containerized, sampled for characterization, if 
necessary, and 
disposal contractor. 

 
II.A.2 Topographic Map 
  

The topographic map, (Figure II.A-3) developed by the United States Geological 
Survey, is a 7.5 minute series topographic quadrangle of Wallops Island.  The contour 
interval is 1.5 meters (5 feet) with a scale of 2.54 centimeters equals 8,572.5 meters 
(1 inch:28,125 feet).  Figure II.A-4 shows the OB area and a distance of 305 meters 
(1000 feet) around it.  The map also includes map date, 100-year floodplain area, 
surface waters, map orientation, legal boundaries, monitoring wells, structures, and 
hazardous waste management units within the 1305-meter (1000-foot) surrounding 
area. 
 
Access control (Figure II.A-7), buildings (Figure II.A-7), sanitary sewers (Figures 
II.A-8 thru A-15), Fire Department, Building X-15 (Figure II.A-7), flood control 
(Figure II.A-6), and solid waste management units (Figures II.A-8 thru A-15) are 
shown on separate maps.  There are no storm sewers, process sewers, or runoff 
control systems on Wallops Island or the Mainland.  Surrounding land uses are 
described in the following paragraphs. 
 
The entire OB Area is located within NASA property boundaries.  All of Wallops 
Island is located within the 100-year and 500-year floodplain.  Refer to Figure II.A-5 
for the 100-year and 500-year floodplain maps for the Wallops Island.  Maps 
delineating the floodplain were developed in 1984 by the Federal Emergency 
Management Agency. 
 
Land uses in the vicinity of WFF and the OB Area vary.  Sparsely populated 
agricultural lands, marshes, and woodlands surround Wallops Island.  The exception 
is the commercial seafood center and resort town of Chincoteague, Virginia.  
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Chincoteague Island is located approximately 8.0 kilometers (5.0 miles) north of the 
OB Area. 
 
The Main Base, Mainland, and Wallops Island are zoned industrial by Accomack 
County, with one exception.  The County has designated the land between Wallops 
Island and the Mainland as marshland.
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ATTACHMENT II.B -WASTE ANALYSIS PLAN 
 
II.B.1 Waste Analysis Plan  
 

The Open Burning Area Waste Analysis Plan is used to gather information that will 
aid in: 
 
 The safe treatment of propellants and igniters, 
 Characterizing any residue remaining after OB treatment, 
 Characterization of soil, and  
 Subsequent handling, storing and disposing of residues. 

 
The Open Burning Area Waste Analysis Plan, included in Exhibit II.B-1, contains 
Material Safety Data Sheets for the rocket motors to be open burned at WFF. 
 

II.B.1.1 Additional Requirements for Waste Generated Offsite  
 
Rocket motor propellants and igniters designated for thermal treatment may originate 
from storage buildings on the WFF Main Base or Wallops Island.  Manifests and 
shipping documents will be inspected and reviewed to ensure that the materials 
received match the identity of the waste designated for thermal treatment.  Rocket 
motor propellants and igniters are delivered directly to the OB area for burning.  They 
are delivered to the OB area when scheduled for open burning.  Rocket motor 
propellants and igniters are not stored at the OB area.  
 

II.B.1.2 Additional Requirements for Ignitable, Reactive, or Incompatible Wastes  
 
The waste propellants and igniters to be treated by OB are of similar composition and 
are compatible.  The residue remaining after OB will be considered reactive until 
proven otherwise.  The requirements for handling this material are stated in 
Attachment II.D - Procedures to Prevent Hazards.
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EXHIBIT II.B-1: WASTE ANALYSIS PLAN 
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1. INTRODUCTION 
 

This Waste Analysis Plan is required as part of the Resource Conservation and 
Recovery Act (RCRA) Part B Permit for Thermal Treatment of rocket motor 
propellants and igniters at the National Aeronautics and Space Administration 

at Wallops Island, Virginia.  At Wallops Island, NASA uses Open Burning (OB) as 
the preferred method of treatment for rocket propellants and igniters because of the 
highly reactive nature of these materials.  This method is considered the safest 
treatment method and is conducted in a manner to minimize impacts to the 
environment.  In addition to addressing the waste analysis requirements, specified 
under 40 Code of Federal Regulations (CFR) Parts 264 and 270, this document 

 
 
1.1. Facility Description 

 
The OB Area located on the shoulder of the dike road at the southwestern corner of 
Wallops Island, consists of four subunits (ground embedded cylinders) and one open 
burn pad assembly.  One subunit, subunit 1, is 0.6 meters (1.9 feet) in diameter, 
stands 0.8 meters (2.6 feet) above the ground surface, and is embedded 2.3 meters 
(7.5 feet) below the ground.  One cylinder, Subunit 2, is 0.4 meters (1.4 feet) in 
diameter, stands 1.1 meters (3.5 feet) above the ground surface, and is embedded 2.2 
meters (7.1 feet) below the ground surface.  Subunit 3 is identical to Subunit 1. 
Subunit 4 is 0.7 meters (2.4 feet) in diameter, stands 1.10 meters (3.6 feet) above the 
ground surface, and is embedded 3.1 meters (10.2) feet below the ground surface. The 
subunits are covered when not in use to prevent entry and accumulation of 
precipitation.  They also have concrete bases to prevent contact between constituents 
and subsurface soils.  Subunit Assembly Drawings and Burn Pad Assembly Drawings 
can be found in Attachment II.H of the OB Permit.  The OB pad assembly is 4.6 
meters (15 feet) square by 46 centimeters (18 inches) thick concrete pad with a steel 
plate in the center for motor head attachment.  Four cable tie downs are used to 
stabilize the motors.  

 
1.2. Process Description 
 

The rocket motor and igniter are placed inverted into a cylinder or attached to the pad 
motor head assembly.  The igniter is set off by battery hook-up behind a protective 
barrier.  The distance between the barrier and burn area is specified in a ground safety 
plan prepared for each type of rocket motor.  Burned motors and igniters are 
inspected for visible signs of untreated material.  If untreated material is present in the 
motor, then the motor is re-ignited or the material removed and re-ignited on the burn 
pad. 
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1.3. Quantity of Waste 
 
The maximum amount of propellant to be disposed of per year is 30.4 metric tonnes 
(33.5 tons) based on Virginia Synthetic Minor Air Permit 40909.  To date, the 
maximum amount of propellant burned in a year has been 20 metric tonnes (22 tons) 
in 1998 and 2013.  Operationally up to eight small motors, i.e. Super Arcas, or 4 
medium size motors, e.g. Taurus or Black Brant, could be burned in one day. 

 
2. WASTE DETERMINATION 
 
2.1 Solid Waste Determination 
 

To minimize waste and decrease pollution, many alternative uses are investigated for 
each rocket motor, before being classified as a solid waste or characterized as a 
hazardous waste.  All rocket motors at WFF are tracked by owner s name and 
organization.  Rocket motors are kept in storage until they are needed for launch.   
 
Prior to launching a sounding rocket, the rocket motor is inspected by contract 
personnel to determine if they meet contract performance standards.  Rocket motors 
that do meet these performance standards are classified as flight worthy and are 
stored or used as part of a launch.  Stored, flight worthy, rocket motors are also 
evaluated to determine if an overstock condition exists.  The contractor may request 
permission from NASA to search for other users for overstock motors as described in 
the next paragraph.  Rocket motors that do not meet contract performance standards 
may still be used on missions where minor flight performance is not an issue.  Rocket 
motors designated for this type of mission, may also be returned to storage or used for 
a launch.   
 
Another alternative for rocket motors, which do not meet performance standards, 
would be to request permission from NASA to remove them from contract inventory 
and to search for other users.  NASA may deny this request because they have a 
current or future use for these rocket motors and thereby tracked in inventory as 
owner, NASA.  These rocket motors will still be managed by the contractor and 
stored at the same location, but designated differently.  Yearly, the contractor will 
request from NASA permission to search for other rocket motor users. 
 
If this request is granted, the contractor will search for a new user until all prospects 
have been exhausted.  If a user is found, the rocket motors will be transferred and 
shipped to the new user.  When a user cannot be found for a rocket motor, the 
contractor will notify NASA and the Environmental Office.  At this point, NASA will 
determine if they would like to test the rocket motor to evaluate it for other uses, 
return it to NASA inventory, or classify it as a solid waste.  Although alternative 
methods have been researched, no other suitable method has been found to replace 

sis 
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entitled, Alternative Methods for Solid Rocket Disposal, has been included with the 
2015 OB permit renewal application.  

 
Accordingly, rocket motors classified as a solid waste will immediately be 
characterized as a hazardous waste, based on generator knowledge, dated, and 
scheduled for OB in less than 90 days.   

 
2.2 Hazardous Waste Determination 
 

The rocket motors and igniters are considered hazardous waste primarily because 
they meet the characteristic of reactivity.  In 40 CFR § 261.23 (a) (6 and 8) defines 
reactivity as follows: 
 
(6)  It is capable of detonation or explosive reaction if it is subjected to a strong 
initiating source or if heated under confinement.  
 
(8)  It is a forbidden explosive as defined in 49 CFR § 173.54, or a Division 1.1, 1.2, 
or 1.3 explosive as defined in 49 CFR § 173.50 and 173.53. 
 
Rocket motors treated at the OB area are reactive because they are Class 1.1 through 
1.3 explosives.   
 
Certain rocket motors or igniters may also exhibit the toxicity characteristic for 
chromium (D007) or lead (D008) because based on their MSDS it is assumed that 
they would fail the Toxicity Characteristic Leaching Procedure (TCLP) regulatory 
levels found in 40 CFR § 261.24 Table 1. 

 
3. WASTE CHARACTERIZATION 
 

The general chemical constituents of typical propellants, igniters, and devices that are 
thermally treated at the OB Area is given in Table 1.  Each item varies in the type and 
quantity of reactive constituents.  Hazardous waste codes for individual constituents 
are listed in Table 1; however, U codes would not apply to the propellant mixtures 
containing these constituents.  Applicability of Toxic waste codes D007 and D008 
would depend on the percentage of the constituent in the propellant composition. The 
percent composition of the chemicals is proprietary/classified information and, 
therefore, not provided in most cases by the manufacturer. 
 
Reactant formulations, which may be present in the various items treated by OB, are 
summarized in Tables 2 and 3.  Typical rocket motors and igniters thermally treated 
at this facility and the amount of propellant in each rocket motor are summarized in 
Table 4.   
 
Chemical analysis need not be performed because the wastes remain chemically 
unchanged from their formulation as a useful product.  The material safety data sheets 
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(MSDS) or safety data sheets (SDS) describing these formulations are included in 
Appendix A.  In addition, as stated in the Draft Final Open Burning/ Open Detonation 

onduct and 
are not available commercially or at most Department of Defense (DoD) installations.  
In addition, it is generally dangerous, infeasible, or impractical to disassemble 
munition items to sample or test their energetic composition.  Therefore, a facility 
may use generator knowledge to determine whether a waste is appropriate for OB 
treatment.  If generator knowledge is used, the generator should demonstrate that the 
waste is explosive through means other than the use of test data.  Documentation may 
consist of material safety data sheets (MSDS), chemical formulations, manufacturer 

Therefore, hazard characteristics analyses will not be performed to avoid the dangers 
associated with the handling of reactants.   
 
Qualifications of those personnel shipping waste, accepting waste, and treating waste 
will be discussed in Attachment II.E Personnel Training of the WFF OB Area Permit. 
 
Based on the information in Tables 1, 2, 3, 4, MSDS or SDS sheets, and inventory 
logs, the waste accepted for thermal treatment will be considered hazardous prior to 
treatment because of its reactivity characteristic.  This information will be reviewed 
prior to treatment.  If there is a question as to the suitability of a particular motor or 
igniter for OB, additional data will be gathered to resolve the issue.  The rocket motor 
or igniter will be visually inspected prior to treatment to ensure that it can be safely 
and effectively treated.  Those inspection procedures are found in Attachment II.C 
Inspections Schedule of the WFF OB Area Permit,  

 
Table 1:  Rocket Propellant and Igniter Constituents 
 

Name Chemical Formula 
Hazardous Waste 
Codes 

(Al) Aluminum Al C8H8O8N8 D003 
(AP) Ammonium Perchlorate NH4ClO4 D003 
Bis-Neopentyl Glycol Azelate Proprietary Formula Unlisted 
(BPN) Boron Potassium Nitrate BKNO3 D003 
Candelilla wax C13H64 Unlisted 
Carbon Black C Unlisted 
Circo Light Oil C15H32 Unlisted 
Copper chromate CuCrO4 .2CuO .2H2O D007 
Cupric Oxide CuO Unlisted 
(CTPB) Carboxy-terminated 
Polybutadiene 

(C4H6)100C2H2O4 Unlisted 

(DDI) Desmodour diiocyanate C38H72N2O2 Unlisted 
Dibutylphthalate C16H22O4 U069 
(DEP) Diethyl phthalate C6H4(CO2C2H5)2 U088 
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Table 1:  Rocket Propellant and Igniter Constituents 
 

Name Chemical Formula 
Hazardous Waste 
Codes 

Lead 2-ethyl hexoate PbC5H11COOC2H4 D008 
Lead salicylate Pb(OOCC6H4OH)2.H2O  D008 
Lead stearate C36H70O4Pb D008 
(MAPO) tris 1-(2-methyl) aziridinyl 
phosphine oxide 

C9H18N3OP Unlisted 

Magnesium Mg D003 
Maleic Anhydride C2H2(CO)2O U147 
Methylene Bis-Di-t-Butyl-P-Cresol C15H24O Unlisted 
Monobasic copper salicylate Cu(OOCC6H4ON)2.H2O  Unlisted 
MT-4 bonding agent Proprietary formula Unlisted 
(NC) Nitrocellulose C12H16(ONO2)4 O6 D003 
(2-NDPA) 2-nitrodiphenyl amine C6H5NHC6H4NO2 Unlisted 
(NDPA) n-phenyl-beta-napthylamine C10H7NHC6H5 Unlisted 
(NG) Nitroglycerin C3H5N3O9 D003 
(Ngu) Nitroguanidine CH4N4O2 D003 
Octylene oxide Mixed CH3 (CH2) 5 CHCH2O 

& CH3 (CH2)4 CHCH(CH3)O 
Unlisted 

(Parabar 441) 2,6-di-tert-butyl-p-cresol [C(CH3)3]2CH3C6H2OH Unlisted 
(PBAA) Polybutadiene acrylic acid C70H104O4* Unlisted 
Pluracol TP (C3H6O)n (C3H6O)n (C3H6 

O)n C6H14O3 
Unlisted 

(PMAPO) bis 1-(2 methyl) aziridinyl 
phosphine oxide 

C12H17N2OP Unlisted 

Poly 1,4-butylene glycol HOCH2CH2CH2CH2OH Unlisted 
Polyether Polyol H-(O-CH2-CH2)n-OH Unlisted 
(PPG) Polypropylene glycol HO (C3H6O)n H Unlisted 
(PS) Polysulfide [-CH2S2S2-]n Unlisted 
(PU) Polyurethane R1NHCOOR2 Unlisted 
(PVC) Polyvinylchloride (-H2CCHCl-)x Unlisted 
Potassium perchlorate KClO4 D003 
1,2-Propanediol C3H8O2 Unlisted 
Quinone Dioxime C6H6N2O2 Unlisted 
(RDX) "Royal daughter's explosive", 
cyclotrimethyl- enetrinitramine 

C3H6N6O6 D003 

Resorcinol C6H4(OH)2 U201 

Sodium Nitrate NaNO2 Unlisted 
(S) Sulfur S Unlisted 
(TA) Triacetin C3H5(OCOCH3)3 Unlisted 
(TDI) Toluene di isocyanate CH3C6H3 (NCO)2 U223 
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Table 2: Chemical Composition of Rocket Motors to be Thermally Treated 
 
Rocket Motor Propellant Composition Action 
 (NC) Nitrocellulose Binder/oxidizer 
 (NG) Nitroglycerin Plasticizer / oxidizer 
 (TA) Triacetin  Plasticizer  
M37A1 Regrain 
Spin Motor 

(Al) Aluminum Metal fuel 

 (AP) Ammonium perchlorate Oxidizer 
 (HTPB) Hydroxy Terminated Polybutadiene Binder 
M57A1 (2-NDPA) 2-nitrodiphenylamine Stabilizer 
 (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (HMX) "Her majesty's explosive," cyclotetra- 

methylenetetranitramine 
Explosive 

 (NC) Nitrocellulose Binder / oxidizer 
 (NG) Nitroglycerin Plasticizer / oxidizer 
 (TA) Triacetin Plasticizer 
 Resorcinol Plasticizer 
Malemute (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (DDI) Desmodour diisocyanate Curative 
 (HTPB) Hydroxy Terminated Polybutadiene Binder 
 (HX-752) Propylene imine product of 

isophthalic acid 
Bonding agent 

MK 12 Terrier (2-NDPA) 2-nitrodiphenylamine Stabilizer 
 (Al) Aluminum Metal fuel 
 (LBR) Lead beta-resorcylate Burn rate modifier 
 (NC) Nitrocellulose Binder / oxidizer 
 (NG) Nitroglycerin Plasticizer / oxidizer 
 (TA) Triacetin Plasticizer 
 Carbon black Burn rate modifier 
 Graphite GlazeStabilizer 
 Lead  salicylate Burn rate modifier 
 Lead 2-ethyl hexoate Burn rate modifier 
MK 70 Terrier (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 Dioctyl Adipapte Binder 
 (HTPB) Hydroxy Terminated Polybutadiene Binder 
 (IPDI) Isophorone Diisocyanate Curative 
Nihka (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (HTPB) Hydroxy Terminated Polybutadiene Binder 
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Table 2: Chemical Composition of Rocket Motors to be Thermally Treated 
 
Rocket Motor Propellant Composition Action 
Nike (2-NDPA) 2-nitrodiphenylamine Stabilizer 
 (DMP) Dimethylaminomethyl- substituted 

phenols 
Curing agent 

 Graphite Stabilizer 
 Lead stearate Stabilizer 
 (NC) Nitrocellulose Binder/oxidizer 
 (NG) Nitroglycerin Plasticizer/oxidizer 
 (TA) Triacetin Plasticizer 
Oriole (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 Di Functional Aziridine Binder 
 Dimeryl Diisocyanate Curative 
 Dioctyl Sebacate Plasticizer 
 (HTPB) Hydroxy Terminated Polybutadiene Binder 
 Maleic Anhydride Catalyst 
 Methylene Bis-Di-t-Butyl-P-Cresol Stabliizer 
 Tri-(Monylphenyl) Pyosphite Stabliizer 
 Triphenyl Bismuth Catalyst 
Orion (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (Ngu) Nitroguanidine Oxidizer 
 (PU) Polyurethane Binder 
Peregrine (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (DCDA) Dicyandiamide/Cyanoguanidine Heat Producer 
 (DOA) Dioctyladipate Plasticizer 
 (HTPB) Hydroxy Terminated Polybutadiene Binder 
 (TPB) Triphenylbismuth Catalyst 
Sidewinder  (AP) Ammonium perchlorate Oxidizer 
 (DDI) Desmodour diisocyanate Curative 
 (DOA) Dioctyladipate Plasticizer 
 (Flexzone/DTBH) Phenylene 

diamine/hydroquinone 
Bonding agent 

 (HTPB) Hydroxy Terminated Polybutadiene Binder 
 (HX-752) Propylene imine product of 

isophthalic acid 
Bonding agent 

 (RDX) "Royal daughter's explosive", 
cyclotrimethyl- enetrinitramine 

Oxidizer 

 (ZrC) Zirconium carbide Refractory Coating 
Star 3  (Al) Aluminum Metal fuel 
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Table 2: Chemical Composition of Rocket Motors to be Thermally Treated 
 
Rocket Motor Propellant Composition Action 
(MERS TIRS) 
 (AP) Ammonium perchlorate Oxidizer 
 (CTPB) Carboxy-terminated Polybutadiene Binder 
 Ferric Oxide Catalyst 
Star 6B (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (CTPB) Carboxy-terminated Polybutadiene Binder 
Star 20 (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (CTPB) Carboxy-terminated Polybutadiene Binder 
Super Arcas (AP) Ammonium perchlorate Oxidizer 
 (PVC) Polyvinylchloride Binder 
Super Loki (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (PS) Polysulfide Binder 
Talos (2-NDPA) 2-nitrodiphenylamine Stabilizer 
 Lead 2-ethyl hexoate Burn rate modifier 
 Lead salicylate Burn rate modifier 
 (NC) Nitrocellulose Binder / oxidizer 
 (NG) Nitroglycerin Plasticizer / oxidizer 
 (TA) Triacetin Plasticizer 
Taurus Candelilla wax Processing aid 
 Di-u-Propyl Adipate Plasticizer 
 (2-NDPA) 2-nitrodiphenylamine Stabilizer 
 (LBR) Lead beta-resorcylate Burn rate modifier 
 (NC) Nitrocellulose Binder / oxidizer 
 (NG) Nitroglycerin Plasticizer / oxidizer 
 (TA) Triacetin Plasticizer 
Tomahawk (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 (CTPB) Carboxy-terminated Polybutadiene Binder 
 Ferric (iron) oxide Burn rate modifier 
Ute I (AP) Ammonium perchlorate Oxidizer 
 (PS) Polysulfide Binder 
Viper (Al) Aluminum Metal fuel 
 (AP) Ammonium perchlorate Oxidizer 
 Copper chromite Burn rate modifier 
 Dibutylphthalate Plasticizer 
 (DOS) Dicotylsebacate Plasticizer 
 Diphenyquanadine Catalyst 
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Table 2: Chemical Composition of Rocket Motors to be Thermally Treated 
 
Rocket Motor Propellant Composition Action 
 Epon 812 Processing aid 
 (ERL 2795) Epoxy resin Binder 
 Hycar 1300, TM for various types of synthetic 

elastomers 
Plasticizer 

 Magnesium Oxide Burn rate modifier 
 (KClO4) Potassium perchlorate  Oxidizer 
 (Parabar 441) 2,6-di-tert-butyl-p-cresol Processing aid 
 Octylene oxide Plasticizer 
 Quinone dioximine Curative 
 Sulfur Catalyst 
Zuni (2-NDPA) 2-nitrodiphenylamine  Stabilizer 
 (Al) Aluminum Metal fuel 
 Candelilla wax Processing aid 
 Carbon black Burn rate modifier 
 (DPA) Di-n-propyl adipate Plasticizer 
 (LBR) Lead beta-resorcylate Burn rate modifier 
 Lead salicylate Burn rate modifier 
 Monobasic copper salicylate Burn rate modifier 
 (NC) Nitrocellulose Binder / oxidizer 
 (NG) Nitroglycerin Plasticizer/oxidizer 
 (TA) Triacetin Plasticizer 
 
 
Table 3: Chemical Composition of Igniters and Devices to be Thermally Treated 
 
Item Propellant Composition Action 
Arcas Igniter (BPN) Boron Potassium Nitrate  Oxidizer 

Aerojet Jr. Igniter (Al) Aluminum Metal Fuel 
 (AP) Ammonium Perchlorate Oxidizer 
 Vegetable Oil Binder 
Black Brant Igniter (AP) Ammonium Perchlorate  Oxidizer 
 (BPN) Boron Potassium Nitrate  Fuel and Oxidizer 
 (DOS) Dicotylsebacate Plasticizer 
Improved 
Malemute Igniter 

(BPN) Boron Potassium Nitrate  Fuel and Oxidizer 

Javeline III Igniter (Al) Aluminum Metal Fuel 
 Cupric Oxide Catalyst 
Lance Igniter T  
Malemute Igniter (BPN) Boron Potassium Nitrate  Fuel and Oxidizer 
MK12 and MK70 (BPN) Boron Potassium Nitrate  Fuel and Oxidizer 
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Table 3: Chemical Composition of Igniters and Devices to be Thermally Treated 
 
Item Propellant Composition Action 
Terrier Igniter 
NASA Tracking 
Flare 

Laminac Plasticizer 

 Magnesium Powder  Metal Fuel 
 Sodium Nitrate Oxidizer 
 Teflon Resin Oxidizer 
 Viton A Copolymer  Binder 
Orion Igniter (AP) Ammonium Perchlorate Oxidizer 
 (BPN) Boron Potassium Nitrate Oxidizer 
 Di(Butoxyethoxy) Formal Curative 
 Diphenly-Guanidine Curative 
 Iron Oxide Burn rate modifier 
 Magnesium Oxide Burn rate modifier 
 Polysulfide Binder 
 Quinone Dioxime Curative 
 Sulfur Catalyst 
Star 20 Igniter (Al) Aluminum Metal Fuel 
 (AP) Ammonium Perchlorate Oxidizer 
 (BPN) Boron Potassium Nitrate Oxidizer 
 (CTPB) Carboxy-terminated Polybutadiene Binder 
Super Loki Igniter Aluminum Metal Fuel 
 Cupric Oxide Catalyst 
Tomahawk Igniter Same as Orion  
UTE Igniter T  
T  Thermal Igniter 
 
 
Table 4: Rocket Motors and Igniters to be Thermally Treated at WFF OB Unit 
 
Motor Propellant (lbs.) Length (in.) Diameter (in.) 
2.75" FFAR MK40 5.9 48 2.75 
2.75" FFAR MK66 7.2 50 2.75 
Aerotek Hobby Motors 0.5 1.8 1.5 
Apache 131 107.5 7 
Arcas 65 60.7 4.45 
Arcas Igniter <1 1.9 1.3 
Aerojet Jr Igniter 0.62 3 2 
ATACM MK124 1,600 79 24 
Black Brant III 447 147 10.2 
Black Brant MK Series 2,198 223 17.2 
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Table 4: Rocket Motors and Igniters to be Thermally Treated at WFF OB Unit 
 
Motor Propellant (lbs.) Length (in.) Diameter (in.) 
Black Brant Standard 2,198 223 17.2 
Black Brant Igniter 1.5 8 1.5 
Cajun 118.5 107.7 7 
CRV-7/C14 10.2 31 2 
CRV-7/C15 and C16 10.2 31 2 
Improved Malemute 1106 130 16 
Improved Malemute 
Igniter 

3 6 3 

Improved Orion 647 105.5 14 
Javelin III 258 104 9 
Javeline III Igniter 0.5 2 1 
Lance 2,800 246 21.6 
Lance Igniter 2 3 1.5 
Lynx MK 104 795 113 13.5 
M26 216 78 9 
M37 Spin Motor 2 13.5 3.75 
M37 Regrain Spin Motor 3 13.5 3.75 
M57A1 3,665.2 85.25 38 
Malemute 1,115 114 17.25 
Malemute Igniter 3 6 3 
MK12 Terrier 1202 155 18 
MK 70 Terrier 1500 155 18 
MK12 and MK70 Terrier 
Igniter 

1.87 9 7.5 

NASA Tracking Flare <1 1.9 1.3 
Nihka 756 76 17.2 
Nike 750 145.2 16.5 
Oriole 2,148 155 22 
Orion 604 105.5 14 
Orion Igniter 2 6 2 
Peregrine 2950 220 20 
Sidewinder  60 75.5 5 
Star 3A (MER TIRS) 1.0 7.5 3.2 
Star 6B 13.5 17 6.5 
Star 20 602 58.5 19.7 
Star 20 Igniter 1.5 5 2 
Super Arcas 40 76 4.5 
Super Loki 38 78.1 4 
Super Loki Igniter 0.25 2 1 
Talos 2,803 134.5 30.9 
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Table 4: Rocket Motors and Igniters to be Thermally Treated at WFF OB Unit 
 
Motor Propellant (lbs.) Length (in.) Diameter (in.) 
Taurus 1,663 166.125 23 
Tomahawk 387 142 9 
Tomahawk Igniter 4 3 4 
Ute I 550 77 16.5 
Ute Igniter 0.5 4 3 
Viper 148.8 107 6.5 
Zuni 50 176.5 5 
 

4. ADDITIONAL REQUIREMENTS 

 
4.1 Additional Requirements for Waste Generated Off Site 
 

Rocket motor propellants and igniters designated for thermal treatment may originate 
from storage buildings on the WFF Main Base or Wallops Island.  Manifests and 
shipping documents are inspected and reviewed to ensure that the hazardous waste 
rocket motor received at the Open Burning Area match the shipping name on the 
accompanying manifest and shipping documents.  

 
4.2 Additional Requirements for Ignitable, Reactive or Incompatible Wastes 
 

The waste propellants/igniters to be treated by OB at WFF are of similar composition 
and are compatible.  The residue remaining after OB will be considered reactive 
unless chemical analysis proves otherwise.  The requirements for handling this 
material are stated in Section F - Procedures to Prevent Hazards of the WFF OB Area 
Permit. 
 

4.3 Land Disposal Requirements 
 

Generator knowledge and MSDS are used to classify the rocket motors as reactive 
hazardous waste.  Reactive hazardous wastes are a restricted waste banned from land 
disposal until they have been treated effectively.  Open Burning is designed to 
effectively treat hazardous waste.  The treatment standard, as described in 40 CFR § 
268.40 for D003, Explosives Subcategory, non-wastewaters, is deactivation and 
meeting 40 CFR § 268.48 universal treatment standards.  If universal treatment 
standards cannot be met for underlying hazardous constituents, residue will be 
disposed of as a hazardous waste off site.  Land Disposal Restriction Notification will 
accompany each hazardous waste manifest. 
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5. TREATMENT EFFECTIVENESS 

 
Rocket motors are designed for complete combustion of all products.  Typically, after 
OB treatment is complete, no materials remain in the motor or are expelled from the 
motor.  The OB Area will be visually examined after each use to verify that no 
materials were ejected.  If materials are expelled they will be collected for further OB 
treatment.  The OB Area Contingency Plan found in Attachment II.F of the OB Area 
Permit details these procedures.  Rocket motor casings and igniters will be inspected 
for visible signs of untreated material.  The primary constituents of the residue (if 
present) after thermal treatment will be trace amounts of reactant material and, in 
some cases, propellant sealant.  The residue will be removed and re-ignited on the 
burn pad.  The process will be repeated until thermal treatment is complete.   

 
5.1. Suitability of Rocket Motors and Igniters for Open Burning 
 

Open burning is designed to be used as a treatment option for those waste energetics 
that would result in a subsonic chemical transformation process (no detonation) and is 
consistent with the materials open burned at WFF. 

 
5.2. Analysis of Post Treatment Wastes 
 

OB treatment is typically complete so that no materials remain in the motor or are 
expelled from the motor.  The OB Area will be visually examined after each use to 
verify that no materials were ejected.  If materials are expelled they will be collected 
for further OB treatment.  Rocket motor casings and igniters will be inspected for 
visible signs of untreated material.  The primary constituents of the residue (if 
present) after thermal treatment will be trace amounts of reactant material and, in 
some cases, propellant sealant.  The residue will be removed and re-ignited on the 
burn pad.  The process will be treated until thermal treatment is complete.  Any 
unburnable material is to be containerized, sampled for characterization, if necessary, 
in accordance with 40 CFR § 261 and the OB Area Waste Analysis plan, and 

tractor.  The container will 
be stored at Building U-81, less-than-90-day-accumulation area for less than 90 days. 

 
5.2.1. Parameters  
 

Open Burn post treatment residues may have hazardous waste characteristics or 
characteristics of concern that should be identified.  Table 5 identifies target 
constituents and methods for post treatment waste analysis.  The current SW-846 
method in Table 5 below will be used unless a revised method has been promulgated 
by EPA. Only the individual metal Toxic Characteristic Leaching Procedure (TCLP) 
analysis will be performed as warranted by the propellant constituents.  Dioxins, 
furans and perchlorates will be analyzed on those rocket motors with a perchlorate 
based fuel.  Dioxins and furans are potential emission products associated with the 
treatment of chlorinated propellants.   
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Table 5:  Post Treatment Test Procedures 
 
Parameter Method Number Mass 
TCLP metals  
(arsenic, barium, cadmium, 
chromium, lead, mercury, 
selenium, and silver) 

SW-846 
1311/6010D/7000B 

1000 grams 

Energetics (to determine 
total energetic 
concentration relative to 
12% explosive criterion) 

SW-846 
8330A/8332/8321B/ 8095 

100-500 grams 

Dioxins/Furans (applicable 
for chlorinated wastes) 

SW-846 1311 and 8290A 
/8270D 

100-500 grams 

Perchlorates EPA 314/ SW-846 6850 100-500 grams 
Source:  Draft Final Open Burning/ Open Detonation Permitting Guidelines, February 
2002. 

 
5.2.2. Sampling Methods 
 

Residue samples will be grab samples collected using non-sparking sampling 
equipment and placed into laboratory provided sampling containers. 

  
5.2.3. Frequency of Analysis 
 

When residues or ash remain after OB operations, post treatment analyses will be 
conducted at least annually on each different type of rocket motor residue or ash. 

 
5.2.4. Historical Post Treatment Sampling 
 

In the past, only Taurus rocket motors have not burned completely.  Based on 
qualitative observations of residue present after OB operations, treatment of all other 
rocket motors has been 100 percent effective.  In the last 10 years only Taurus residue 
has been available in sufficient quantities to conduct a series of analysis.  The residue 
was analyzed for metals, semi volatiles, and volatiles.  Detected results of analysis are 
shown below in Table 6.  Certificates of Analyses are included in Appendix B.   
 

 Table 6:  Historical Post Treatment Residue Sampling 
 

Sample 
Date 

Rocket 
Motor 

Analyte Method Result  Reporting 
Limit  

11/26/2001 Taurus nitroglycerin SW846 8332 6.2 mg/kg 5.0 mg/kg 
11/26/2001 Tomahawk perchlorate EPA-DW1 

314.0 
49000 ug/kg 1000 ug/kg 
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12/3/2003 Taurus nitocellulose IAAP 120 mg/kg 15 mg/kg 
12/3/2003 Taurus Flash Point SW846 1010 BQL 20 C 
12/3/2003 Taurus lead SW846 6010B 14000 ug/L 100 ug/L 
12/3/2003 Taurus nitroglycerine SW846 8330  440000 ug/kg 10000 ug/L 
12/3/2003 Taurus cyanide,reactive SW846 9014R 0.070 mg/kg 0.020 mg/kg 
12/3/2003 Taurus sulfide,reactive SW846 9034R BQL mg/kg 9.6 mg/kg 
11/1/2013 Taurus barium EPA 6010C 0.216 mg/L 0.0100 mg/L 
11/1/2013 Taurus cadmium EPA 6010C 1.06 mg/L 0.0100 mg/L 
11/1/2013 Taurus chromium EPA 6010C 0.673 mg/L 0.0100 mg/L 
11/1/2013 Taurus lead EPA 6010C 6.42 mg/L 0.0100 mg/L 
 
6. WASTE MINIMIZATION PLAN  
 

Waste will be minimized at the OB Area through the extensive process of 
determining other uses for each rocket motor.  As discussed on page C-1, rocket 
motors, which do not meet contractor performance standards, may be used on 
missions where minor flight performance is not an issue. 
 
NASA may also use rocket motors on university, student, or other missions.  They 
may be tested to determine the extent of deviation from performance standards.  
Other users will also be found for rocket motors.  In addition, many times rocket 
motors manufactured by commercial manufacturers can be returned.   

 
Table 7: Summary of OB Operations 2005 - 2014 
 
Year Rocket Motor Types N.E.W (lbs) 
2005 7 Orion, 2 Nike, 50 Spin Motors, Residue 6,174 
2006 No burns  0 
2007 6 Improved Orions, 1 Terrier Igniter 1942 
2008 1 Arcas, 6 Nike, trimmings 4,850 
2009 6 Nike 4,800 
2010 2 Super Loki, trimmings 150 
2011 No burns 0 
2012 1 Orion, 1 Nike 1,425 
2013 4 Orion, 25 Taurus 44,175 
2014 No burns 0 
2015 4 M-37 Spin Motors 8 
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APPENDIX A - MATERIAL SAFETY DATA SHEETS
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APPENDIX C: SOUNDING ROCKET MOTOR INSPECTION PROCESS
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ATTACHMENT II.C- INSPECTION SCHEDULE 
 
II.C.1. Inspection Schedule 
 

General inspections are routinely performed on buildings and structures located on 
Wallops Island.  These inspections include the OB Area and related facilities. Roving 
security patrol on the Island check for unauthorized entry onto the facility and report 
obvious building damage when it is encountered.  The fire department performs fire 
drills and water supply systems inspections on a semi-annual schedule.  Unplanned 
fire drills are also used to ensure proper preparation of fire-fighting capabilities on the 
Island.  Prior to each semiannual OB groundwater monitoring event, the condition of 
monitoring wells and OB structures are noted in the site field book.  In addition, OB 
subunits and pad assembly are inspected prior to each burn.  After each burn, a Post 
Burn inspection is conducted. 

 
II.C.2. Types of Problems 
 

The OB Area is located on a remote part of the Island.  An inspection of the area is 
performed prior to OB operations to determine if the subunits are in a vertical 
position and in sound shape to support the rocket motor with waste propellant.  A 
visual inspection of the pad is also performed.  Three subunits and one burn pad are 
available for OB operation.  In the event a subunit is determined unfit for OB, one of 
the other subunits is used to support the rocket motor.  In the event the burn pad is 
determined unfit for OB, the pad is not used until necessary repairs are made. 
 
Rocket motors are inspected prior to, and after shipping to OB. This ensures that the 

unplanned explosion or other release of waste constituents.  The inspection also 
includes a survey of personal protective equipment, calibration of equipment, 
malfunctions, and weather conditions. 
 
Groundwater monitoring equipment will be inspected prior to well purging for each 
groundwater monitoring sampling event.   
 
A Post Burn visual inspection of the three subunits, pad, pan, and cover is  
performed after each burn event.  If any of the units are damaged as a result of the OB 
operations, the damage is documented on the POST BURN OB AREA INSPECTION 
LOG and the damage is repaired prior to the next OB event.  The POST BURN OB 
AREA INSPECTION LOG form has been incorporated into each work instruction.   

 
II.C.3. Frequency of Inspections 
 

An equipment/site inspection log has been incorporated into the work instructions 
(Exhibit II.C-1) developed for the static firing of rocket motors.  The work instruction 
identifies equipment associated with the OB process.  Prior to any operation 
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involving ordnance disposal at WFF, the site designated for hazardous waste disposal 
shall be inspected to detect any possible deterioration of equipment.  The following 

safety and emergency equipment, and (d) other devices to be utilized during the 
operation.  The inspection includes date, weather conditions, notations of any 
observations, and nature of corrective actions, if any.   

 
The POST BURN OB AREA INSPECTION LOG form has been incorporated into 
each of the work instructions.  The post burn inspection will identify any wear and 
tear to the units after the completion of the OB operations. 
 
OB personnel shall maintain the logs for a minimum of 3 years, from the date of 
inspection.  A copy of all inspections will be kept at Building X-55 General Services 
in the OB record storage area. 
 
The frequency of inspections is based upon the number of OB operations.  
Inspections are made prior to any thermal treatment of rocket motors.  Any 
deterioration or malfunction is corrected prior to thermal treatment. 

 
If a type of rocket motor has not been inspected by Wallops, either as preparation for 
open burning or as part of another process, for more than five years a visual 
inspection shall be scheduled for the following calendar year to verify deterioration of 
the propellant has not occurred. This requirement will take effect one year after 
permit issuance and thereafter. 

 
II.C.4. Soil Monitoring 
  

Soil monitoring will be conducted as described in the Soil Monitoring Plan found in 
Exhibit II.C-2.  
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1. INTRODUCTION 
 
This Soil Monitoring Plan (SMP) has been developed to monitor the potential impacts 
to surface soils resulting from the operation of the National Aeronautics and Space 

(WFF), Open Burning (OB) Area, Environmental Protection Agency Identification 
Number VA7800020888, located at Wallops Island, Virginia.  This SMP is required 
as part of the OB Area permit renewal submittal on May 20, 2015. The SMP outlines 
the procedures that will be followed for the duration of the OB permit. 

 
1.1. Site History 

 
The WFF is located in Accomack County, Virginia, on the Atlantic Coast of the 
Delmarva Peninsula (Refer to figures in OB Permit Attachment II.A Facility 
Description).  It is located approximately 145 kilometers (90 miles) north of Norfolk, 
Virginia, and is comprised of three separate landmasses:  Wallops Main Base, 
Wallops Mainland, and Wallops Island.  The OB Area is located on the south end of 
Wallops Island. 
 
Since 1945, the WFF has been responsible for planning and launching scientific 
payloads, sounding rockets, and various other test vehicles.  NASA also operates an 
airfield with three active runways, and has host-tenant agreements with the U. S. 
Navy, U. S. Coast Guard, Mid-Atlantic Regional Spaceport, and the National Oceanic 
and Atmospheric Administration (NOAA). 
 
NASA uses open burning as the preferred method of treatment for waste rocket 
motors and igniters.  This method is considered the safest treatment of these 
materials.  The rocket motors and igniters are considered hazardous waste because 
they meet the characteristic of reactivity (D003) and some have secondary toxicity 
characteristics for chromium (D007) or lead (D008). NASA has been using the OB 
Area since 1972.  In 1988, NASA submitted a RCRA Part B Permit Application and 
operated under interim status until the final Permit for Open Burning Treatment of 
Hazardous Waste was issued on September 20, 2005. 
 

1.2. Geology and Soils 
 
Located within the Atlantic Coastal Plain physiographic province, WFF is underlain 
by approximately 2,135 meters (7,000 feet) of sediment that lies atop crystalline 
basement rock.  The sedimentary section, ranging in age from Cretaceous to 
Quaternary period, consists of a thick sequence of nonmarine deposits overlain by a 
much thinner sequence of marine sediments.  The two uppermost stratigraphic units 
at WFF are the Yorktown Formation and the overlying Columbia Group sediments, 
which are not subdivided into formations. 
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The southern end of Wallops Island consists of nearly level to steep, very deep, 
moderately well to excessively drained, Fisherman and Assateague Fine Sand 
complex.  The area relies on natural drainage patterns to intercept and divert flow.  
The maximum elevation of the southern end of Wallops Island is 4.3 meters (14 feet) 
above mean sea level. 
 

1.3. Hydrogeology 
 
The VDEQ has identified four major aquifers on the Eastern Shore of Virginia:  the 
Columbia aquifer and the three aquifers comprising the Yorktown-Eastover 
multiaquifer system. 
 
The water table aquifer, known as the Columbia aquifer, primarily consists of 
Pleistocene sediments of the Columbia Group.  It is unconfined and typically overlain 
by wind-deposited beach sands, silts, and gravel.  The aquifer occurs between depths 
of 1.5 to 18.3 meters  (5 and 60 feet) below the ground surface.  The water table 
ranges from depths of 0 to 9.1 meters (0 to 30 feet) below the ground surface.  
Groundwater flow is generally east and north toward nearby creeks and the marsh 
area that separates Chincoteague Island from the mainland. 
 
The Yorktown-Eastover aquifer system is a multiaquifer unit consisting of late 
Miocene and Pliocene deposits and is composed of the sandy facies of the Yorktown 
and Eastover Formations. The top of the shallowest confined Yorktown-Eastover 
aquifer at WFF is found at depths of approximately 30.5 meters (100 feet) below the 
ground surface.  It is separated from the overlying Columbia aquifer by a 6.1 to 9.1-
meter (20 to 30-foot) confining layer (aquitard) of clay and silt.  The Yorktown-
Eastover aquifers are classified as the upper, the middle, and the lower Yorktown-
Eastover aquifers.  Correspondingly, each Yorktown-Eastover aquifer is overlain by 
the upper, middle, and lower Yorktown-Eastover aquitards.  In the Wallops area, the 
lower Yorktown-Eastover aquifer contains the freshwater/saltwater interface, which 
occurs at a depth of approximately 91 meters (300 feet) below mean sea level.   
 
Wallops Island's unconfined surface aquifer, comprised of Holocene beach sands, 
drains groundwater vertically from 1 to 2 meters (3 to 6 feet) until meeting the water 
table, then flows down-gradient to either interior marshes or the ocean.  Recharge to 
the water table aquifer is through direct infiltration of rainwater, and through gains 
from Hog Creek and the adjoining marshes.  Recharge to the Miocene Aquifer is 
from the central portions of the Eastern Shore in Maryland.  Flow gradients on 
Wallops Island vary in direction relative to seasonal and tidal influences on head 
pressure.   
 
Monitoring wells (MW) were installed in September 1998.  Data used to characterize 
the water table aquifer was collected from slug tests conducted on OB MW1.  The 
test results indicated a hydraulic conductivity (K) of 0.00115 feet per second and a 
transmissivity (T) of 4.5 square feet per second.   
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Groundwater flow direction was established most recently using field data collected 
during the June 16, 2014, and December 15, 2014, sampling events.  Seepage velocity 
was calculated to be 1.81 feet per day for the June 16, 2014, and 2.06 feet per day for 
the December 15, 2015, sampling events.   
 

1.4. Open Burning Area 
 

The OB Area (refer to figures in OB permit Attachment II.A Facility Description), 
located on the shoulder of the dike road at the southwestern corner of Wallops Island, 
consists of four subunits (ground embedded cylinders) and one open burn pad 
assembly.  Subunits 1 and 3 are vertical steel cylinders made from Taurus rocket 
motor casings (refer to figures found in OB permit Attachment II.H  Plans and 
Specifications for Open Burn Units).  Subunits 1 and 3 are 0.6 meters (1.9 feet) in 
diameter, stand 0.8 meters (2.6 feet) above the ground surface, and are embedded 2.3 
meters (7.5 feet) below the ground and filled with concrete.  Subunit 2 is a vertical 
steel cylinder made from a Nike rocket motor casing.  Subunit 2 is 0.4 meters (1.4 
feet) in diameter, stands 1.1 meters (3.5 feet) above the ground surface, and is 
embedded 2.2 meters (7.1 feet) below the ground surface.  Subunit 2 also is filled 
with concrete.  Subunit 4 (refer to figures found in OB permit Attachment II.H  Plans 
and Specifications for Open Burn Units) is 0.7 meters (2.4 feet) in diameter, stands 
1.10 meters (3.6 feet) above the ground surface, and is embedded 3.1 meters (10.2 
feet) below the ground surface. The subunits 1, 2, and 3 were constructed around 
1989.  Subunit 4 was installed in 2012. 
 
The OB pad assembly is a 4.6 meters (15 feet) square by 46 centimeters (18 inches) 
thick concrete pad with a steel plate in the center for motor head attachment.  The unit 
is equipped with a burn pad cover and is surrounded by a berm.  Four cable tie downs 
are used to stabilize the motors.  The pad was constructed around 1996. 
 
The OB Area is within the 100-year floodplain.  The subunits are covered when not in 
use to prevent entry and accumulation of precipitation.  The subunits also have 
concrete bases to prevent contact between constituents, subsurface soils, and 
groundwater.  A berm and cover for the pad has been designed and will be in use 
prior to the permit approval.  Runoff, which should not come in contact with 
contaminated media, is directed across the access road to the east and north and 
across vegetation to the south and west.  Runoff is not collected and does not impact 
other drainage structures on the Island.  Runoff from the OB Area infiltrates into the 
sandy soil surrounding the units.  Since the OB Area will not have a point source or a 
storm water collection system, a Virginia Pollutant Discharge Elimination System 
(VPDES) Permit is not required. 
 
Any rocket motor treated at the OB Area, follows guidelines and measures, which 
have been approved by the WFF Safety Office.  The rocket motor and igniter are 
placed inverted into a cylinder or attached to the pad motor head assembly.  The 
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igniter is set off by a battery hook-up behind a protective barrier.  The distance 
between the barrier and burning area is specified in a ground safety plan prepared for 
each rocket motor type.  Burned motors and igniters are inspected for visible signs of 
untreated material.  If untreated material is present in the motor, then the motor is 
reignited or the material removed and reignited on the burn pad.  
Occasionally, propellant is removed from a motor(s) when modifications are required.  
Propellant (not in a motor casing), ash, residue, or ejected material are placed on the 
burn pad in a burn pan.  A squib igniter is fabricated, and the material is ignited.  Any 
unburnable material is containerized, sampled for characterization, if necessary, and 
any hazardous waste is disposed of thro
contractor. 

 
1.5. Past Releases 
 

On July 30, 2013, several fires developed in the immediate vicinity of the OB Area 
and one fire in the State of Virginia marsh, northwest of the OB Area.  The fires 
occurred as a result of small pieces of ejected propellant from the open burning of one 
Taurus motor.  During the inspection process of the motor, inconsistencies were 
found in the Taurus rocket motor, which were similar to those found in the motor 
which caused the fire on July 17, 2013.  The Wallops Flight Facility Fire Department, 
which is on-scene for all OB operations, positioned additional equipment and 
manpower at the site to respond to the fire, should one occur.  As a result, all fires on 
WFF property were immediately extinguished.  The fire on Virginia state property 
was extinguished within 45 minutes. 
 
On July 17, 2013, several fires developed in the State of Virginia marsh, northwest, 
west, and southwest of the OB Area.  The fires occurred as a result of small pieces of 
ejected propellant from the open burning of one Taurus motor.  The Wallops Flight 
Facility Fire Department, which is on-scene for all OB operations, responded to the 
fire.  Additional water tankers were supplied by the Atlantic Virginia Volunteer Fire 
Department.  All permit procedures were followed during treatment.  A Ground 
Safety representative was also present during operations.  The fire self-extinguished 
at approximately 9:16 p.m. 
 
On October 25, 2010, two small fires, each scarring approximately patches of grass 
and brush covering an area of approximately 10 feet by 10 feet. One fire extinguished 
itself and the other fire was extinguished with water by the on-scene Wallops Fire 
Department. The fire, which extinguished itself, was approximately 30 feet northeast 
of the burn pad, on the road.  The second fire was approximately 20 feet southwest of 
the burn pad in the brush.  The ejected material was from Arcas motor grain.  
 
On March 25, 2009, during routine OB Area operations, the on-scene fire department 
personnel responded to two small brush fires at the facility.  The fire did not occur 
outside the facility, did not result from a release of hazardous waste, and did not 
threaten human health or the environment.  
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On March 10, 1992, six Nike rocket motors were prepared for OB at the rocket motor 
disposal site on the south end of the island.  These motors, which were manufactured 
in 1959, had been contaminated with sea water during the January storm which hit 
Wallops Island.  Two of the six motors were prepared for open burning and at 
approximately 1430, the first motor was ignited without incident.  Upon ignition of 
the second motor an anomaly occurred which resulted in the motor being ejected 
from the subunit.  This motor hit the pavement in the vicinity of the tube from which 
it had been ejected and came to rest approximately 50 meters south of the tube in the 
marsh/beach area.  There were no personnel injuries nor significant property damage 
as a result of this anomaly.  It should be noted that all necessary safety precautions 
were followed and all environmental restrictions adhered to during these disposal 
operations.  The technicians also indicated several small brush fires were started by 
this motor.  One fire was unique in that it was started approximately 150 meters west 
of and behind the barricade.  All fires were extinguished by Damage Control, which, 
according to standard operating procedure, was stationed behind the barricade.  These 
fires were most likely the result of burning propellant being ejected from the motor.  
Procedures were modified to prevent reoccurrence of this anomaly.   
 

2. PRE AND POST OB EVENT SAMPLING 
 

Prior to and following each OB operation, surface soil and water within a 1.2 meters 
(4 foot) diameter of the subunit or pad are sampled to validate the lack of 
contamination from OB operations. Surface soil sampling consists of six discrete 
points, which lie between the OB subunit or pad and a 1.2 meters (4 foot diameter) 
boundary line. The six discrete points are sampled before and after the OB operation. 
The six discrete before samples and the six discrete after samples are each 
composited into one sample (two samples total). One grab surface water sample is 
taken from the same source both before and after each OB operation. Surface water 
samples are field tested for pH, conductivity, and temperature. Surface soil samples 
are analyzed for total lead (SW-846 6010B) and energetics (SW-846 8330 modified 
or 8321). Results are reported semiannually in the OB Area Groundwater monitoring 
report. 
 

3. SOIL MONITORING PLAN 
 

The SMP will be used to monitor for the presence of hazardous constituents from the 
operation of the OB Area. Soils will be monitored from the layer 0-15 centimeter (0-6 
inch) below ground surface at selected locations located within the OB Area. Samples 
will be collected and compared to the greater of specific regulatory limits and 
background values which will function as action levels. If these levels are exceeded, 
interim measures will be implemented.   

 
3.1. Sample Locations 
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The soil sampling area is defined as the area affected by a historical or potential 
release at the site.  Though recent and historical release information will be evaluated 
prior to each sampling event, from historical information thus far a conservative 15-
meter (50-foot) radius around the cylinders and pad will be used.  Motors placed in 
the cylinders are approximately 2 meter (6 feet) above the soil surface.  The tallest 
motor attached to the burn pad historically is approximately 6 meters (17 feet) above 
ground surface.  The additional height and its effect on the trajectory of ejected 
material have been calculated and the potential impact area determined to be a 13-
meter (42-foot) radius area around the burn pad.  
 
The location of the background sample location will be approved by VDEQ prior to 
sampling. Initially, a hand augered core from the 0-15 centimeter (0-6 inch) layer will 
be collected from the background soil sample location and one sample location within 
the OB Area.  The two samples will be compared to confirm that the soil type of the 
background location is representative of the soil within the OB Area.  The location is 
planned to be south of background groundwater monitoring well 4.  Once the 
background location is established, it will be marked and located.  All future 
background soil samples will be collected within a 4.6 meter (15 feet) radius of the 
initial background sample.  One background sample will be collected during each 
sampling event.  
 
The sample locations will be chosen based upon simple random sampling using a 
statistical sampling strategy, and biased sampling (for known release spots).  A grid 
will be established, over the OB Area (See Figure 1).  The size and number of grid 
locations will be determined based on approximate surface area and in accordance 
with sampling procedure outlined in SW-846.  Figure 1 shows each grid to be 
approximately 30 feet by 35 feet.  One sample will be collected from each of the grid 
locations within the 50 foot radius of the OB units.  Soil samples shall be obtained 
from the 0-15 centimeter (0-6 inch) layer.  All sampling equipment will be 
decontaminated between samples to avoid cross-contamination.   
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reporting.  For many analytes, the EQL 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 and may not always be 
achievable. 
 
MDL  The method detection limit (MDL) is the minimum concentration of a 
substance that can be measured and reported with 99 percent confidence that the 
analyte concentration is greater than zero and is determined from analysis of a sample 
in a given matrix type containing the analyte. 
 

3.3. Sampling Frequency 
 
Samples will be collected semi-annually.  After the initial two year period, NASA 
may petition VDEQ to change the sampling frequency based on analysis of results. 
 

3.4. Laboratory Selection 
 

Each laboratory used to conduct analysis of the collected samples will be accredited 
through the Virginia Environmental Laboratory Accreditation Program and be able to 
perform analyses to meet the PQL and MDL in Table 1. 

 
3.5. Instrument Calibration 
 

All field analytical instruments shall be calibrated before each event and on each day 

calibration shall be documented in the field logbook.  Instruments shall also be 
thoroughly cleaned with deionized water between calibration standards and samples. 

 
3.6. Sample Containers and Preservation Techniques 
 

All samples will be collected in glass jars with a teflon lined cap provided by the 
laboratory. All samples will be kept in a cooler and maintained at 4°C during 
shipment to the laboratory and until analyses are performed. 

 
3.7. Sample Labeling 
 

Each sample container will be labeled with the following information: 
 
 Site name 

 
 Sample identification number 

 
 Date and time of collection 

 
 Type of preservation 
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 Analysis required 

 
 Sample type (grab, composite) 

 
 Sample matrix (soil, water, other) 

 
 Any other information pertinent to the sample 

 
3.8. Field Logbook 
 

A field logbook shall be utilized which contains the following information at a 
minimum: 

 
 Project for which the sample is being collected 

 
 Date and time 

 
 Sample Location to include GPS coordinates and grid location 

 
 Name and signature of sampler(s) 

 
 Source of sample (including name, location, and sample type) 

 
 Deviations from Sampling Plan or Standard Operating Procedures 

 
 Pertinent field data (pH, temperature, conductance, depth of sample, weather 

conditions, etc.) 
 

 Unique sample or log number 
 

 Sampling techniques 
 
3.9. Health and Safety Considerations 
 

A WFF Dig Permit will be requested and obtained prior to each sampling event to 
ensure that underground utilities will not be reached during the sampling process. 
 
Due to the nature of past and current operations on NASA Wallops Flight Facility, all 
sampling personnel will be training to identify munitions and explosives of concern 
(MEC).  Should an item of concern be encountered, personnel will Recognize the 
hazard, Retreat from the area, and Report the item to the Wallops Fire Department, by 
dialing 911. 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Exhibit II.C-11 

Prior to each sampling event, a tailgate safety briefing will be held to discuss the 
weather, physical, biological, and chemical hazards which may be encountered during 
the sampling event. 

 
3.10. Sample Collection 
 

Soil samples will be collected using stainless hand augers, trowels, and bowls.  
Disposable one-time use EnCore samplers will be used for the collection of volatile 
organic compounds.  Samples will be collected from the 0-15 centimeter (0-6 inch) 
layer.  For VOC analysis use an EnCore disposable sampler to collect the sample 
directly from the soil. Soil for other samples will be thoroughly mixed.  Sample 
containers will be filled by scooping a portion of the soil into each container until all 
containers are filled.  The procedure for collecting samples will be: 

 
 Obtain sample containers from laboratory 

 
 Label sample containers. 

 
 Layout the sampling grid at the OB Area. 

 
 Record the location of the sample using Global Position System (GPS). 

 
 Place plastic sheeting on the ground around the sampling location to prevent cross 

contamination. 
 

 Sampling personnel will wear a fresh pair of nitrile gloves at each sampling 
location. 
 

 Decontaminate sampling equipment. 
 

 Remove surface gravel or loose vegetation from the sampling site using a 
decontaminated spade. 
 

 For VOC analysis use an EnCore disposable sampler to collect the sample directly 
from the soil. 
 

 For all other analysis, use a decontaminated stainless steel hand auger or trowel, 
collect the sample from the 0-15 centimeter (0-6 inch) interval and then 
homogenize soil in a stainless steel bowl. 
 

 Transfer the soil sample into the appropriate laboratory-supplied bottle with a 
stainless steel spoon or equivalent. 
 

 Secure the sample container lid tightly. 
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 Note the time of sample collection on the sample label. 

 
 Place filled containers on ice immediately. 

 
 Complete chain-of-custody documents and record in the field logbook. 

 
 Place excess soil back into the hole. 

 
 Decontaminate sampling equipment after use and between sample locations. 

 
3.11. Chain-of Custody Control 
 

Strict chain-of-custody procedures will maintained for all samples.  A chain-of-
custody form will be completed for each set of samples collected.  The form is 
maintained as a record of sample collection, transfer, and receipt by the laboratory 
and will be kept with the samples.  Custody of samples will be maintained and 
documented from the time of sample collection to the completion of analysis.  The 
laboratory conducting the sample analysis will provide chain-of-custody 
documentation.  A copy of the chain-of-custody will be included with certificates of 
analysis provided by the laboratory. 

 
3.12. Equipment Decontamination 
 

Sampling equipment will be thoroughly decontaminated by washing with (non-
phosphate) detergent, thoroughly rinsed with de-ionized water, and air dried.  All 
equipment coming in contact with media suspected of being contaminated will be 
decontaminated before it contacts a media which is likely to be less contaminated or 
uncontaminated.  
 
 All non-dedicated sampling equipment will be cleaned over a decontamination 

pad after each use in the following manner: 
 
 Rinse with tap water. 

 
 Wash with a non-phosphate laboratory detergent and tap water. 

 
 Rinse with distilled water 

 
 Wash with laboratory-grade methanol or isopropanol 

 
 Triple rinse with de-ionized, distilled water 

 
 Allow to air dry. 
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If the equipment is not to be used again immediately, it should be packaged and 
properly stored to protect it from dust and dirt.  Equipment may be wrapped in 
aluminum foil (shiny side on the outside) and placed in a plastic bag.  A label should 
be affixed to the outside wrapping summarizing the decontamination procedure and 
stating the date of decontamination.  Decontaminated sampling equipment should not 
be placed on the ground or on other contaminated surfaces prior to use. 
 
The decontamination pad will be lined with polyethylene sheeting and sloped to 
promote drainage towards one corner into an in-ground container.  This will facilitate 
removal of any potentially contaminated decontamination fluids.   

 
3.13. Management of Investigation Derived Wastes 
 

Investigation derived waste will be collected, contained, labeled, and stored in U.S. 
Department of Transportation (DOT)-approved 55 gal drums.  All decontamination 
fluids will be managed and disposed of in accordance with the DEQ Investigation-
Derived Waste Policy.  Disposable items will be disposed of as solid waste in an 
approved, permitted landfill. 
 

4. FIELD AND LABORATORY QUALITY ASSURANCE / QUALITY CONTROL 
PROCEDURES 

 
4.1. Field Quality Assurance/Quality Control (QA/QC) Procedures 
 

Field Quality Assurance/Quality Control (QA/QC) requires the routine collection and 
analysis of blanks to verify that the sample collection and handling process has not 
affected the quality of the samples.  Both field and laboratory QC samples should be 
prepared during the sampling event.  It is recommended that the following samples be 
analyzed with each batch of samples (a batch may not exceed 20 samples): 
 
 One equipment rinsate (required only when non-disposable equipment is being 

used) 
 

 One duplicate sample (either a matrix duplicate or a matrix spike duplicate which 
should be accounted for in sample volume supplied to the laboratory) 
 

 One field duplicate 
 
A trip blank should be prepared and analyzed when samples are being analyzed for 
volatile organic analytes.  A trip blank should be submitted with samples each day 
that samples are collected. 
 
All samples will be packed in coolers sealed with a custody seal prevent tampering 
while in route to the laboratory. 
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4.2. Laboratory Quality Assurance/Quality Control (QA/QC) Procedures 
 

The laboratory shall perform internal quality control checks regularly to assess the 
precision and accuracy of analytical procedures.  Internal quality control checks shall 
include use of calibration standards, standard references, duplicates and 
spiked/fortified samples. 
 
The laboratory shall verify calibration standards against standard reference from an 
outside source.  Calibration curves shall be comprised of a minimum of one blank and 
three standards.  Samples shall be diluted if necessary to ensure analytical 
measurements fall on the linear portion of the calibration curve. 
 
The laboratory shall process duplicate samples at an average frequency of ten percent 
to assess the precision of testing methods, and standard references shall be processed 
monthly to assess accuracy of analytical procedures.  Spiked/fortified samples shall 
be carried through all stages of sample preparation and measurement to validate the 
accuracy of analysis.  During the course of analysis, quality control data and sample 
data shall be reviewed to identify questionable data. 

 
5. DATA EVALUATION 

 
5.1. Data Validation 
 

Laboratory analytical data will be validated based on guidelines outlined in:  
 
 Region III Modifications to the Laboratory Data Validation Functional Guidelines 

for Evaluating Inorganic Analyses, April 1993, and 
 

 Region III Modifications to National Functional Guidelines for Organic Data 
Review Multi-Media, Multi-Concentration, September 1994. 

 
Additionally, the analytical laboratory QA/QC will be evaluated for conformance 
with and adherence to prescribed data quality objectives. 
 
The evaluation of the analytical laboratory's compliance with the analytical methods 
and validation of the results will be based on a limited review of the following items: 
QC deliverables package, QC history documentation, technical holding times, 
preservation requirements, instrument performance (tune) check, instrument 
calibrations, blank sample analyses, surrogate spike recoveries, laboratory control 
samples, matrix spike, matrix spike duplicate, or sample duplicate analyses, 
interference check sample results, and internal standard requirements where 
appropriate. The review will be limited mainly to summary sheets provided by the 
laboratory, unless a notable discrepancy in the data package requires review of the 
raw data. 
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5.3. Empirical Comparisons 
 

In general, the evaluation of the analytical data for this program involves the direct 
comparison of validated results to the greater of specific regulatory limits and 
background values to be compiled in Table 2. If a result is in excess of the greater 
limit, NASA may choose to verify the result in accordance with the procedure 
outlined in this section.  

 
5.4. Treatment of Outliers 
 

All data will be investigated to verify outliers.  An outlier refers to a data point which 
is an inconsistently large or small value.  An outlier may occur due to sampling, 
laboratory, transportation, or transcription errors.  To remove the possibility of 
including data with this type of error, the historical data will be screened for each 
sample and constituent for the existence of outliers using the method described by 
Dixon.  Any elimination of an outlier must have prior approval from the VDEQ. 
 

6. REPORTING 
 

The analytical results for each semi-annual sampling event will be compiled, 
evaluated, and interpreted upon receipt from the analyzing laboratory to determine 
whether any soil contamination exists at the OB Area above the levels in Table 2.  
The results of the data evaluation will be summarized annually and kept in the 
operating record.  The data will be submitted to the VDEQ semiannually and 
annually. 
 
If it is determined during the course of the SMP that there is evidence of soil 
contamination in excess of the designated levels at any sampling point, NASA may 
demonstrate that a source other than the OB Area is the cause of the contamination, or 
that the detection is caused by error in sampling, analysis, or evaluation.  To make 
such a demonstration, NASA shall: 
 
 Notify the VDEQ in writing within seven days that they intend to make a 

demonstration. 
 

 Within 90 days, submit a report to the VDEQ demonstrating that a source other 
than the OB Area caused the contamination or that the contamination resulted 
from error in sampling, analysis, or evaluation. 
 

 Within 90 days, submit a permit modification application to the VDEQ to make 
any appropriate changes to the SMP. 
 

 Continue to monitor in accordance with SMP. 
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If contamination in excess of the levels in Table 2 is detected at any sampling point, 
and NASA does not make a demonstration that a source other than the OB Area is the 
cause of the contamination, NASA shall: 
 
 Notify the VDEQ in writing within seven days. The notification must indicate 

which chemical or hazardous constituents have shown evidence of contamination. 
 

 At the discretion of NASA, immediately sample at those sampling points for the 
constituents detected and confirm which constituents are present and at what 
concentration.  Sampling will also include a determination of horizontal extent by 
trending out in all four compass directions (north, south, east and west) at a 
distance as close as practicable to 20 feet in each direction from the point of 
original detection. 
 

 Within 90 days, if the contamination is confirmed, NASA will submit a proposed 
interim measure corrective action work plan.
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ATTACHMENT II.D -SECURITY PROVISION AND PROCEDURES TO PREVENT 
HAZARDS 

 
II.D.1. Security  
 

Security is provided at the entrance to the Main Base and the Mainland.  To enter 
Wallops Island, security access must be granted at the Main Base.  Entrance to 
Wallops Island operations is through the security gate located at the Mainland, 
approximately 13 kilometers (8 miles) south of the Main Base, and over the causeway 
crossing Cat Creek and coastal marshes.  Security personnel are under contract to 
NASA and are trained by a NASA Security Office approved law enforcement 
program. 

 
II.D.1.1. Security Procedures and Equipment  
 

Upon entering Wallops Island, NASA has established security systems for rocket 
motor handlers.  These security systems are applicable to the Open Burn (OB) Area.  
Security systems are outlined in NPR 1600.1 NASA Protective Services Program 
Requirements and GPR 1600.1 GSFC Protective Services Program Requirements.  
Security procedures include employee and visitor identification procedures, measures 
for receiving and control, and general security police orders.  Physical security 
includes fencing along land access routes, security patrols, a badge identification 
system, and employee training certification for rocket motors. 

 
II.D.1.1.1. 24 Hour Surveillance System  
 

NASA provides 24-hour security for the Wallops Island and Mainland facilities.  The 
security gate is manned with a 24-hour standing and roving patrol, who conduct a 
visual check on buildings and structures. 

 
II.D.1.1.2. Barrier and Means to Control Entry 
 

Entry to Wallops Island is by way of a two-lane causeway from the Mainland.  The 
location of the security gate on the Mainland and causeway is shown in Figure II.AA-
7. The Atlantic Ocean and several creeks and marshes serve as natural water barriers.  
Badges are required for all personnel and visitors for admission to the Island.  Badges 

in a building.  
Buildings/areas are placarded with applicable entry procedures.  Regardless of the 
badge type, all employees who work with rocket motors are under the supervision of 
the Range Safety Officer, who has complete control of the Range.  These employees 
have passed a range safety training course requiring certification as outlined in 
Attachment II.E - Personnel Training. 
 
Warning lights are located on Wallops Island along the access road and at the end of 
the causeway to control vehicular traffic.  A red light requires all vehicles to stop at 
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the designated point.  Roadblocks are used to control access to areas within the 
Island.  Unmanned roadblocks are not to be violated under any circumstances and 
serve as danger warnings. 
 
Warning signs are located on structures to indicate limited access by certified 
personnel.  The signs are in accordance with the procedures outlined in the United 

-STD-8719.12 

are located on all visible angles of approach and are classified as follows: 
 
 -shaped sign, denotes 

the presence of DoD hazard class/division 1.1 explosives, which present a blast 
hazard primarily and can be expected to mass detonate when involved with fire. 
 

 -shaped sign, denotes the 
presence of DoD hazard class/division 1.2 explosives, which present both a blast 
and fragment hazard. 
 

  on an international orange, triangular sign, denotes the 
presence on DoD hazard class/division 1.3 explosives, which present primarily a 
mass fire hazard. 
 

 gn, denotes the 
presence of DoD hazard class/division 1.4 explosives, which present primarily a 
moderate fire hazard. 
 

- 
- Unauthorized 

also posted at the OB Area. 
 

II.D.1.2. Waiver  
 

A waiver from the security requirements is not applicable to Permit. 
 
II.D.2. Inspection Schedule  
 

General inspections are routinely performed on buildings and structures located on 
Wallops Island.  These inspections include the OB Area and related facilities.  Roving 
security patrol on the Island check for unauthorized entry onto the facility and report 
obvious building damage when it is encountered.  The fire department performs fire 
drills and water supply systems inspections on a semi-annual schedule.  Unplanned 
fire drills are also used to ensure proper preparation of fire-fighting capabilities on the 
Island.  Prior to each semiannual OB groundwater monitoring event, the condition of 
monitoring wells and OB structures are noted in the site field book.  In addition, OB 
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subunits and pad assembly are inspected prior to each burn.  A Post Burn Inspection 
is also conducted; refer to Attachment II.C Inspection Schedule. 

 
II.D.2.1. Types of Problems  
 

The OB Area is located on a remote part of the Island.  An inspection of the area is 
performed prior to OB operations to determine if the subunits are in a vertical 
position and in sound shape to support the rocket motor with waste propellant.  A 
visual inspection of the pad is also performed.  Four subunits and one burn pad are 
available for OB operation.  In the event a subunit is determined unfit for OB, one of 
the other subunits is used to support the rocket motor.  In the event the burn pad is 
determined unfit for OB, the pad is not used until necessary repairs are made. 
 
Rocket motors are inspected prior to, and after shipping to OB. This ensures that the 

unplanned explosion or other release of waste constituents.  The inspection also 
includes a survey of personal protective equipment, calibration of equipment, 
malfunctions, and weather conditions. 
 
Groundwater monitoring equipment will be inspected prior to well purging for each 
groundwater monitoring sampling event.   

 
II.D.2.2. Frequency of Inspections  
 

An equipment/site inspection log has been incorporated into the work instructions  
developed for the static firing of rocket motors.  The work instruction identifies 
equipment associated with the OB process.  Prior to any operation involving ordnance 
disposal at WFF, the site designated for hazardous waste disposal shall be inspected 
to detect any possible deterioration of equipment.  The following will also be 
inspected (a) rocket motors, (b) mon
emergency equipment, and (d) other devices to be utilized during the operation.  The 
inspection includes date, weather conditions, notations of any observations, and 
nature of corrective actions, if any.  OB personnel shall maintain the log for a 
minimum of 3 years, from the date of inspection.  A copy of all inspections will be 
kept at Building X-55 General Services in the OB record storage area. 
 
The frequency of inspections is based upon the number of OB operations.  
Inspections are made prior to any thermal treatment of rocket motors.  Any 
deterioration or malfunction is corrected prior to thermal treatment. 

 
II.D.3. Preparedness and Prevention Documentation 
 

A waiver from the requirements of 40 CFR § 270.14(b)(6) is not part of this Permit.  

burning are described in the following sections. 
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II.D.3.1. Equipment Requirements  
 
II.D.3.1.1. Internal Communications  
 

The communication equipment at the OB Area consists of hand-held, two-way FM 
radios, which are on a radio net monitored by the Security Office, the Range Safety 
Office, the Fire Department, and the Health Unit.  A telephone is located at Building 
Z-40, approximately 1.6 kilometers (1.0 miles) from the OB barricade. 

 
II.D.3.1.2. External Communications  
 

A telephone at Building Z-40 serves as the external communication equipment to 
summon emergency personnel other than the fire department.  Access to outside lines 
is available through this telephone.  Hand held radios used at the site have access to 
the Emergency Console.  In addition OB personnel have cell phones available for use.  
The Emergency Console will summon emergency personnel from WFF Main Base or 
off facility emergency units if needed. 

 
II.D.3.1.3. Emergency Equipment  
 

During open burn operations, the fire department is on stand-by status.  As described 
in Attachment II.F - Contingency Plan, the fire department for WFF is available for 
emergency operations.  Portable fire extinguishers are located on vehicles used to 
transfer rocket motors for open burning.  WFF also maintains agreements with local 
police, fire, emergency response, and hospitals.  Documentation of arrangements can 
be found in Attachment II.F  Contingency Plan. 

 
II.D.3.1.4. Water for Fire Control  
 

The Fire Department on Wallops Island consists of 1 Structural Pumper fire truck 
with a total capacity of 2,839 liters (750 gallons) of water and 227 liters (60 gallons) 
of foam. On the Island, three water storage towers 56,781, 189,270, and 189,279 liters 
(150,000, 50,000 and 50,000 gallons) provide water to a water hydrant system 
maintained at 5300 liters per minute at 19 kilograms per square centimeter (1,400 
gallons per minute at 42 pounds per square inch).  In addition, a 378,541 liter 
(100,000 gallon) storage tank located on the mainland provides water to the Island. 
The closest water hydrant to the OB Area is located approximately 609 meters (2,000 
feet) away at the Virginia Commercial Spaceport. Hydrant flow tests are performed 
annually by the fire department to ensure the water supply system is functioning 
properly. Structural Pumper fire trucks are used at the open burning area that can 
pump 1250 gallons per minute.  In the event additional capacity is needed, 3 fire 
trucks are available from the Main Base which can provide 34,068 liters (9,000 
gallons) of water and 4,542 liters (1200 gallons) of AFFF foam pumping at a rate of 
2000 gallons per minute. 
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II.D.3.2. Aisle Space Requirement  
 

Aisle space requirements are more than adequate for the outdoor thermal treatment at 
the OB Area.  Sufficient space is available between the subunits and burn pad for 
inspection and maintenance purposes.  Emergency equipment may reach the OB Area 
from the access roadway. 
 

II.D.4. Preventative Procedures, Structures, and Equipment 
 

The following subsections describe the procedures, structures, or equipment used at 
the OB Area to comply with the requirements of 40 CFR § 270.14(b)(8). 

 
II.D.4.1. Unloading Operations  
 

NASA vehicles transport rocket motors to the OB Area, in original packing 
containers.  Vehicles are required to meet the requirements of DoD Form 626, and 
Wallops Institutional Consolidated Contract (WICC) work instruction WWI-15-00.2 
Local Transportation of Class 1 Explosive Material which require emergency 
equipment, suitable transport, and certified drivers.  All drivers transporting rocket 
motors must hold a Commercial  license with Hazardous Materials 
endorsement.  All NASA motor vehicles used for transporting rocket motors to 
Wallops Island are inspected prior to loading to check for safe mechanical condition.  
Vehicles are equipped with spark arrestors, have wooden-lined back carriages to 
prevent accidental ignition, and are properly placarded with their explosive 
designations. 
 
Large rocket motors (greater than 100 pounds) are transported in crated containers 
and are handled with a forklift.  The motors are unpacked in reverse order of packing 
in preparation for open burning.  Smaller rocket motors are containerized and placed 
in the wood-lined pickup truck.  These are unpacked at the OB Area and prepared for 
OB. 
 

II.D.4.2. Flood Proofing and Flood Protection Measures  
 

The OB Area is located within the 100-year and 500-year floodplain; however, OB 
operations are not conducted during inclement weather conditions nor is waste stored 
at the OB Area. WFF OB personnel monitor weather conditions prior to each burn 
and have the flexibility to reschedule burning operations. In addition, hazardous 
waste is not taken to the OB Area unless weather conditions are favorable. Normal 
operations require the removal of ash, residue, and unburnable material and the 
covering of the subunits and pad at the conclusion of the burn, eliminating the 
possibility that waste is stored at the OB Area.  
 
In the event of unforecasted rising water, OB operation will cease. Wastes will be 
removed, to a location where the wastes will not be vulnerable to flood waters. 
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Motors will be returned to the rocket motor storage building on Wallops Island, 
Building V-67, and stored with compatible materials. Residue and ash will be 
containerized and taken to Building U-81, less-than-90-day accumulation area and 
stored for less than 90 days. Rocket motors will be returned to their shipping 
containers prior to transport while residue or ash will be placed in closed labeled 
containers. There will be little to no chance of accidental discharge during movement. 
WFF personnel will be utilized to move hazardous waste to its storage location. 
Hazardous waste will be relocated in less than one hour from the start of the process. 

redness Plan for WFF, dated August 30, 2015, 
describes the timetable and procedures implemented to remove hazardous wastes 

as:  
 

CONDITION IV -- 72 HOURS TO TROPICAL STORM FORCE WINDS 
(>39 MPH)  
Code 200 and SCSC FMD:  
 Move hazardous waste to Mainland (250)  

 
CONDITION III -- 48 HOURS TO TROPICAL STORM FORCE WINDS 
(>39 mph)  
Code 200 and SCSC FMD:  
 Inspect all hazardous waste storage sites for cleanup and secure storage (250)  

 
 Inspect all hazardous material and waste containment areas for possible 

overspill/overflow during heavy rain periods (250)  
 
The elevated terrain, in addition to the design of the subunits, 0.8 meters (2.6 feet) 
above the ground surface and 1.1 meters (3.5 feet) above the ground surface, provide 
protection from rising floodwaters. The pad has a 20 centimeters (8 inches) tall berm. 
Both the subunits and the pad are covered. No other flood proofing or flood 
protection measures are used or would be effective at the OB Area. 
 
Potential scour or deposition of existing surface soils from floodwater movement may 
occur during high water flood events. Therefore, prior to resuming OB, a field 
inspection is performed to determine if the facility needs repairs. Necessary repairs to 
the units are made prior to use of the OB Area. Any loss of soil from around the units 
is replaced with a similar sandy soil from the island. 
 

II.D.4.3. Run off  
 

Migration of contaminants, from the OB Area during a rain event, is prevented by 
covered subunits and pad at the site.  The subunits are covered and the pad is 
protected by a berm and cover.   
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Following each OB operation, the OB Area is inspected for ejected material.  Ejected 
material and residue is reignited on the burn pad.   
 
Runoff, which should not come in contact with contaminated media, is directed 
across the access road to the east and north and across vegetation to the south and 
west. Runoff is not collected and does not impact other drainage structures on the 
Island. Runoff from the OB Area infiltrates into the sandy soil surrounding the units.   
 
Since the OB Area will not have a point source or a storm water collection system, a 
Virginia Pollutant Discharge Elimination System (VPDES) Permit is not required.  
 
The OB Area lies west of the Atlantic Ocean at an elevation of +10.0 MSL, limiting 
high water from reaching the OB Area. 
 

II.D.4.4. Water Supplies  
 

The nearest water supply well is located on the Mainland approximately 4.3 
kilometers (2.7 miles) from the OB Area.  Runoff and infiltration from the site enter 
the Atlantic Ocean or brackish creeks and marshes surrounding the OB Area.  This 
water is not a source of potable water for humans or animals. 

 
II.D.4.5. Equipment and Power Failure  
 

The OB operations have no permanent power requirements.  Electric power failure 
will have no impact on OB at Wallops Island.  OB activities are not performed in the 
event of electrical storms.  OB activities in progress are immediately terminated 
whenever lightening is within 16 kilometers (10 miles) of the OB Area.  In addition, 
buildings and areas containing rocket motors are vacated when the 16 kilometers (10 
miles) distance is determined.  The NASA weather station on the Main Base 
continuously tracks weather conditions at Wallops Island and notifies the Range 
Safety Officer when electrical storms are observed on radar. 

 
II.D.4.6. Personal Protection Equipment  
 

To prevent exposure of personnel to propellant contained in rocket motors, NASA 
provides personal protective clothing and equipment (PPE) to certified employees.  
Items available to employees include the following: 
 
 Safety goggles and safety spectacles; 

 
 Safety shoes; 

 
 Non-static producing, fire resistant shop coat, coveralls, and gloves; 

 
 Protective head gear; 
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 Face shields; and 

 
 Wrist-stats. 

 
Additional protection of employees is provided by the fiberglass barricade located 
381 meters (1250 feet) from the OB Area.  The barricade serves as a shield to protect 
personnel from any potential escaping debris and gases.  Ignition of the propellant 
does not occur until all personnel are located behind the barricade. 
 

II.D.5. Prevention of Reaction of Ignitable, Reactive, or Incompatible Wastes  
 

criteria as reactive wastes.  Propellants are reactive and are capable of an explosive 
reaction if subject to a strong initiating source or if heated under confinement (40 
CFR § 261.23(a)(6)).  As required by 40 CFR § 264.17(c), a source of published 
documentation that cites the reactivity of these wastes is provided in Dangerous 
Properties of Industrial Materials and Material Safety Data Sheets. 
 
The WFF takes precautions to prevent the ignition or reaction of ignitable and 
reactive waste.  For example, all storage and support activities for propellants are 
included in limited access areas at WFF.  Information signs warning against smoking, 
the introduction of matches, and other flame-producing devices are displayed at all 

 
 
NASA has several operating procedures aimed at preventing ignition or reaction of 
the propellants. Sparks are avoided at rocket motor handling facilities by requiring all 
of the operating personnel to wear non-conductive shoes and wrist-stats when 
involved with propellant operations.  Heat or spark producing, electrically powered, 
or impact tools required for OB preparation are permitted only with written 
permission. 
 
These procedures ensure that the waste is separated and protected from sources of 
ignition or reaction from open flames, static, etc. 

 
II.D.5.1. No-Fire Operation 
 

In the event of No-Fire, all personnel will remain behind the barricade for 30 minutes. 
Further instructions are found in the Open Burning Procedure Work Instruction found 
in Attachment II.C.
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ATTACHMENT II.E - PERSONNEL TRAINING  
 
II.E.1. Outline of Training Program  
 

Personnel training programs for OB operations include rocket motor handling, 
contingency plan implementation, emergency response, and hazardous waste 
management.  A major component of the training program is Procedure and 
Guideline 8715.11 Training and Certification Procedures for Ordnance Handlers at 
GSFC/WFF (Exhibit II.E.1).  This procedure is intended to provide and assist 
managers and employees in safe OB operation practices and is administered by the 
Ordnance Training and Certification Committee (OTCC).  The procedures set forth 
the policy for personnel who are assigned duties in handling rocket motors and 
complies with the requirements of: 
 
  

 
 Basic Program Elements for Federal Employees Occupational 

Safety and Health Programs  
 
Employees that are certified in ordnance handling are the only individuals permitted 
to perform work on ordnance and rocket motor devices.   
 
Initial HAZWOPER training is a federally required comprehensive 24 or 40-hour 
course, which instructs students in emergency response safety procedures and 
protocol during hazardous material releases.  HAZWOPER training prepares the 
individual in emergency response and common work practice situations, which could 
result in accidental releases or could potentially affect human health and the 
environment.  Personnel who are not 40 hour trained will not respond to emergencies 
at the OB Area and will not be required to wear level A personal protective 
equipment. In conjunction with initial 24 or 40-Hour HAZWOPER training, a 
federally required annual 8-hour HAZWOPER Refresher training is attended every 
year thereafter.  The purpose of the 8-hour refresher training is to maintain a current 
and thorough knowledge of emergency response and safety procedures.  Training also 

be used during hazardous material releases.  
 
II.E.1.1. Job Titles and Duties  
 

Personnel certified in the handling of ordnance and rocket motors are the principal 
individuals involved in the operation of the OB units.  Three categories of ordnance 
training and 8 ordnance task codes are available and are as follows:
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Categories: 
 
 TL  Team Lead 

 
 TM- Team Member 

 
 IT  In Training 

 
Ordnance task codes: 
 
1. Hazard class 1.1 ordnance handler 

 
2. Hazard class 1.2 ordnance handler 

 
3. Hazard class 1.3 ordnance handler 

 
4. Hazard class 1.4 ordnance handler 

 
5. Shipping, logistics, transportation ordnance handler 

 
6. Ordnance training instructor 

 
7. Firing console ordnance handler 

 
8. K-9 ordnance handler 

 
Operators and technicians handling rocket motors will possess a minimum Category 
TM certification.   
 
A request for ordnance certification training is initiated by submittal of completed 
Form GSFC 17-1, Request for Ordnance Training/Certification.  The OTCC assures 

OTCC Chairman with recommendations from the OTCC, approves ordnance 
certification training programs, provides technical direction of the OTCC, and 
recommends certification of applicants to the Chief, Safety Office.  The Chief, Safety 
Office shall certify applicants based on OTCC recommendations.  Ordnance 
Certification cards are issued to operators and technicians upon successful completion 
of the certification program.  The OTCC Secretary in Building E-107 is responsible 
for maintaining records for each individual certified to handle ordnance devices. 

 
II.E.1.2. Training Content, Frequency and Technique  
 

All current and future operators and technicians performing duties for rocket motor 
handling at the OB Area will complete the Ordnance Certification Training. 
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Recertification of ordnance and rocket motor handlers will be required every 3 years.  
New operators and/or technicians assigned to the facility will be required to complete 
all training requirements prior to performing work duties in the OB Area.  
Supervisors of OB operators, as well as the OTCC will participate in reviews of the 
initial and continuing training. 
 
Training will be conducted in three phases: classroom lectures, hands-on training, and 
field experience.  The ordnance training manual is included in Exhibit  
II.E-1. The field experience will involve the refurbishment of rocket motors, 
instruction on contingency planning, and residual material management.   
 
This course will be taught by a Category TM certified individual or equivalent with 
ordnance task code of 6.   
 
A comprehensive physical and medical health surveillance examinations will also be 
a part of the certification process conducted in accordance with 29 CFR 1910.120 [f].  
Annual physical medical health surveillance examinations will be required each year 
thereafter.  These physical examinations are also intended to determine an employee's 
fitness for using a respirator in accordance with 29 CFR 1910.134. 
 
The Environmental Office representatives, who support the OB operation and 
designated OB personnel, are required to complete the initial 24-hour HAZWOPER 
training program.  Eight-hour HAZWOPER Refresher training is required annually 
every year thereafter. Personnel who are not 40 hour trained will not respond to 
emergencies at the OB Area and will not be required to wear Level A personal 
protective equipment. 
 
The initial and annual HAZWOPER course includes: 
 
 Site safety planning  levels of protection 

 
 Hazard recognition 

 
 Toxic effects 

 
 Safe work practices 

 
 Anticipated hazards 

 
 Handling emergencies and self rescue 

 
 Rules and regulations for vehicle use 
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 Employee rights and responsibilities 
 

 Containerizing and transporting hazardous materials 
 

 Respiratory protection and levels of personal protective equipment 
 

 Use, care and limitations of personal protective equipment 
 

 Personal and equipment decontamination 
 

 Contingency planning and implementation 
 

 Proper sampling techniques and documentation 
 
Certified instructors will teach Hazwoper initial and refresher training. 
 
Resource Conservation and Recovery Act (RCRA) Hazardous Waste classes and 
Integrated Contingency Plan classes are required to be taken annually by all 
hazardous waste generators and Treatment, Storage, or Disposal Facility operators at 
WFF.  Environmental Office representatives, who have a minimum of 3 
experience in their field, and who have taken advanced classes in their subject area, 
give these classes.   
 
 The RCRA Hazardous Waste class includes: 
 
 Hazardous waste management procedures 

 
 Emergency procedures 

 
 Contingency plan implementation 

 
 Waste minimization/pollution prevention 

 
All training requirements for personnel associated with the OB Area will be 
completed within six months of their employment date and before working at the OB 
Area. 

 
II.E.1.3. Program Director  
 

An environmental coordinator will be responsible for oversight and review of 
environmental activities, training, hazardous waste management, emergency technical 
assistance, and compliance.  The environmental coordinator is required to be an 
engineer, with 2 years of environmental management experience or equivalent. 
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II.E.1.4. Relevance of Training to Job Position  
 

Employees will receive training within the scope of their specific job positions that 
will include:  site orientation; hazardous waste management; and contingency plan 
training.  Employees responsible for OB activities, including supervisors, will be 
trained in ordnance and rocket motor handling and in recognizing safety and health 
hazards in the workplace.  Training will include all aspects of handling, transport, 
ignition or detonation, propellants, igniters, and residuals.  Training will be reviewed 
annually.  

 
II.E.1.5. Training for Emergency Response  
 

The applicable requirements of this section are the procedures for using, inspecting, 
repairing and replacing facility emergency and monitoring equipment, response to 
fires, explosions, sudden and non-sudden releases associated with residuals.  The 
general requirements for these are outlined in OB (Integrated) Contingency Plan 
training, HAZWOPER training, and the NASA Basic Explosive Safety training. OB 
personnel will initially and in conjunction with the course refresher cycle be trained 
on these elements. In addition, the Ground Safety Group prior to any potentially 
hazardous operation or launch conducted at WFF prepares a Ground Safety Plan.  The 
WFF training programs are designed to promote effective staff response to 
emergencies through awareness of correct operating procedures, appropriate 
equipment, emergency systems, communication, and alarm systems.  Training on 
procedures is received during the employee's site orientation.  Response to fires, 
explosions and releases will be provided by the WFF fire department, with additional 
support available from local community volunteer fire departments within the 
proximity or region of WFF.  The WFF fire department personnel are trained as first 
level emergency responders and are on-site during actual OB activity. The Fire Chief 
and all captains attend WFF annual OB (Integrated) Contingency Plan training 
offered by the WFF Environmental Office and annually review the WFF OB Area 
Contingency Plan.  This training includes training on identifying potential sources of 
groundwater contamination, and how to respond to potential groundwater 
contamination incidents. A copy of these sign-in sheets will be placed in the OB Area 
Operating Record 

 
II.E.2. Implementation of Training Program  
 

New employees receive training through lectures and handout materials during 

supervisor.  Newsletters and other information are distributed to employees on a 
regular basis.  Personnel assigned to OB operations will successfully complete 
Ordnance Certification and training on contingency planning prior to working in the 
OB Area.  Rocket motor handlers cannot work without direct supervision from 
ordnance trained and certified employees until they are certified.  Designated 
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personnel will obtain HAZWOPER certification prior to assignment.  All drivers 
must have commercial  licenses with Hazardous materials endorsement before 
they are allowed to transport rocket motors.  All training requirements for personnel 
associated with the OB Area will be completed within six months of their 
employment date and before working at the OB Area. 
 
Records and certifications for OB personnel regarding health, safety, and security are 
maintained in the following locations: Health Office, Building F-160; Safety Office, 
Building E-107; and Security Office, Building F-160.
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ATTACHMENT II.F - HAZARDOUS WASTE CONTINGENCY PLAN 
 

II.F.1. Contingency Plan 
 

The Contingency Plan is a stand-alone document which is provided to each agency, 
organization or local community which may be called to action as part of the plan.  
However, the version of this document (Exhibit II.F-1) within the permit has been 
shortened by referencing rather than duplicating MSDS located elsewhere in the 
permit.  
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EXHIBIT II.FF-1 
 

Contingency Plan 
Open Burning Area
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National Aeronautics and Space Administration 
Goddard Space Flight Center 

Wallops Flight Facility 
Wallops Island, Virginia 23337 

 
 
 
 
 
 
 
 
 
 
 

July 2015 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Exhibit II.F-1 

EXHIBIT II.F-1 - CONTINGENCY PLAN 
 
TABLE OF CONTENTS 

1.0 SITE INFORMATION ................................................................................................... II.F-3  

1.1 Facility Name ................................................................................................................... II.F-3  

1.2 Site Location .................................................................................................................... II.F-3  

1.3 Site Operator ................................................................................................................... II.F-3  

1.4 Description of Facility Operations ................................................................................ II.F-3  

2.0 EMERGENCY COORDINATOR AND OTHER RESPONSIBLE PERSONNEL . II.F-3 

2.1. Emergency Coordinator ............................................................................................... II.F-3  

2.2. Environmental Coordinator ......................................................................................... II.F-4  

3.0 Responsibilities ................................................................................................................ II.F-5  

3.1. Witness ........................................................................................................................... II.F-5  

3.2. Fire Department Dispatcher ......................................................................................... II.F-6  

3.3. Incident Commander .................................................................................................... II.F-7  

3.3.1. Evacuation Procedures ............................................................................................. II.F-9  

3.3.2. Procedures Assessment ........................................................................................... II.F-10  

3.3.3. Prevention of Reoccurrence ................................................................................... II.F-11  

3.4. Environmental Office .................................................................................................. II.F-12  

4.0 Follow-up Actions ......................................................................................................... II.F-13  

4.1. Remediation of Area ................................................................................................... II.F-13  

4.2. Decontamination of Emergency Equipment ............................................................. II.F-13 

4.2.1 Small Equipment ..................................................................................................... II.F-13  

4.2.2 Large Equipment .................................................................................................... II.F-14  

4.3. Follow-up Reports ....................................................................................................... II.F-15  

4.4. Security Staff Responsibilities .................................................................................... II.F-16  

5.0 Administrative issues .................................................................................................... II.F-16  

5.1. Mutual Aid Agreements .............................................................................................. II.F-16  

5.2. Hazmat Emergency Equipment ................................................................................. II.F-17  

5.3. Locations of Copies of this Contingency Plan........................................................... II.F-18  

5.4. Review and Revision of this Contingency Plan ......................................................... II.F-18  

Appendix 1: Regulatory Compliance and Cross Reference Matrices............................ II.F-20 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Exhibit II.F-2 

Appendix 2: Copies of Aid Agreements ............................................................................ II.F-30  



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Exhibit II.F-3 

1.0 SITE INFORMATION 
 
1.1 Facility Name 
 

National Aeronautics and Space Administration (NASA)  
Goddard Space Flight Center 
Wallops Flight Facility (WFF) 
Open Burning (OB) Area 

 
1.2 Site Location 
 

34200 Fulton Street 
Wallops Island, Virginia 23337 

 
1.3 Site Operator 
 

National Aeronautics and Space Administration 
Goddard Space Flight Center 
Wallops Flight Facility 
Wallops Island, Virginia, 23337 

 
1.4 Description of Facility Operations 
 

The OB Area located on the shoulder of the dike road at the southwestern corner of 
Wallops Island, consists of four subunits (ground embedded cylinders) and one open 
burn pad assembly. The rocket motor and igniter are placed inverted into a cylinder or 
attached to the pad motor head assembly. The igniter is set off by battery hook-up 
behind a protective barrier. The distance between the barrier and burn area is 
specified in a ground safety plan prepared for each type of rocket motor. Burned 
motors and igniters are inspected for visible signs of untreated material. If untreated 
material is present in the motor, then the motor is re-ignited or the material removed 
and re-ignited on the burn pad. NASA uses open burning as the preferred method of 
treatment for rocket propellants and igniters because of the highly reactive nature of 
these materials. This method is considered the safest treatment method and is 
conducted in a manner to minimize impacts to the environment.   

 
2.0 EMERGENCY COORDINATOR AND OTHER RESPONSIBLE PERSONNEL 
 
2.1. Emergency Coordinator 
 

The WFF Fire Department responds to emergencies at WFF including Wallops 
Island. The Fire Chief or Captain on Duty serve as Incident Commander, taking 
responsibility for all emergency response activities and, therefore, most 
responsibilities of the Emergency Coordinator found in Title 40, Parts 264.55 and 
264.56 of the Code of Federal Regulations (CFR).  He also fulfills the responsibilities 
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of the unnamed position in 40 CFR § 112.20(h)(1)(i).  The remainder of this 
document will use the terms Incident Commander rather than Emergency 
Coordinator.  The Incident Commander shall be thoroughly familiar with all aspects 

rations and activities at the facility, the 
location and characteristics of wastes handled, the location of all records for the 
facility, and the facility layout. The Fire Chief and all captains will attend WFF 
annual OB (Integrated) Contingency Plan training offered by the WFF Environmental 
Office and annually review the WFF OB Area Contingency Plan. A copy of these 
sign-in sheets will be placed in the OB Area Operating Record. In addition, this 
person shall have the authority to commit the resources necessary to execute the 
contingency plan. The Incident Commander will have a support group available for 
consultation and assistance in determining the course of mitigation of the problem.  
This group includes the WFF Safety, Environmental, Security, and Public Affairs 
staffs. 

 
The Fire Department may be reached for emergencies at extension 911 on the facility 
and at (757) 824-1313 from off the facility.  The radio frequency labeled as Channel 1 
on all WFF handheld radios is reserved for use by the Fire Department and may be 
used in lieu of the telephone. Requests to external agencies for additional emergency 
services and personnel can be handled by the Fire Department.  911 Dispatchers man 
the emergency console twenty four hours per day and a Fire Captain is on duty 24 
hours per day; therefore, cell phone numbers for those individuals are not included in 
this plan. 

 
2.2. Environmental Coordinator 
 

The Environmental Office will assist the Fire Department by supplying technical 
information and notifying external agencies.  If a chemical release occurs that is 
above a reportable quantity (i.e., CERCLA, EPCRA), the Environmental Office will 
immediately report the release to external agencies.  The Environmental Office will 
also conduct reporting to agencies on a non-emergency basis.  This non-emergency 
reporting includes written reports to meet regulatory requirements.  Either of the 
personnel below can fulfill the function of Environmental Coordinator.  Contact will 
be made by the Fire Department in any emergency.  The Fire Department will contact 
the following personnel in the order in which they appear: 

 
 

Member 
Facility 
Phone 

Mobile Phone Home Address 

Theodore J. Meyer 
(Associate Chief, Medical and 
Enviornmental Division) 

x1987 
(443) 366-
2268 

30170 Providence Dr 
Salisbury MD 21804 

Richard Owen Hooks (Alternate) 
(Environmental Engineer) 

x1941 
(443) 523-
2697 
 

1490 Shavox Rd, 
Salisbury MD 21804 
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b. Pose an imminent threat to people, facilities, or the environment,  
 

c. Entered any waters such as the intracoastal waterway or the Atlantic Ocean, or 
 

d. Entered soil; 
 

5. Cause of release; 
 
6. Estimated quantity and flow rate of release; and 
 
7. Time of release. 

 
3.2. Fire Department Dispatcher 
 

Any incident covered in this contingency plan will involve fire, uncontrolled 
petroleum, or hazardous materials.  Therefore, the Fire Department, who will already 
be on the scene, will initiate a response.   

 
1. Dispatcher alerts remaining Fire Department personnel according to internal fire 

department protocol.  These may include Captain on Duty; Fire Inspector; Fire 
Lieutenant; engine, ambulance, and crash vehicles and crews; Fire Department 
personnel and equipment at Wallops Island; or Haz-Mat Unit. 
 

2. Dispatcher notifies WFF Security. 
 

3. If it is determined that the incident involves a release of hazardous material or 
petroleum, the dispatcher completes an incident report form and notifies the 
Environmental Office. 
 

After an Incident Commander has been established (the Incident Commander will be 
discussed later in section 3.3), the dispatcher may need to notify others as directed by 
the Incident Commander.  The following is a list of contacts that may be necessary 
depending upon the size of the incident.  The Fire Department maintains a list of 
these telephone numbers. 

 
1. Mutual Aid Requests (see Section 5.1) 
 
2. Facility Operation Manager for the Open Burning Area 
 
3. Public Affairs 
 
4. Environmental 
 
5. Facilities Engineering 
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6. Facilities Maintenance 
 

7. Supply 
 
8. Transportation 
 
9. Radio Communications 
 
10. Telecommunications 
 
11. Documentation 
 
12. Optical 
 
13. Chemical Laboratory 
 
14. Range Operations 

 
3.3. Incident Commander 
 

Unless already present at the OB Area, the Incident Commander will obtain all data 
available from the Fire Department Emergency Console or the witness.  The Incident 
Commander may actually be the witness and then perform the next steps. 
 
The Incident Commander must move to the site of the emergency if he/she is not 
already there.  At the site, the Incident Commander must determine the apparent 
character, intensity, and size of the incident.  Based upon the initial assessments made 
by the Incident Commander, additional staff and equipment may be summoned.  
Responsibilities may be delegated according to the Incident Command System or 

 Standard Operating 
Procedures.   
 
The Incident Commander shall be responsible for the overall management of the 
incident, from the time an incident is reported through termination of the command.  
With the WFF Safety, Environmental, Security, and Public Affairs staffs available for 
consultation, the Incident Commander shall ensure that the following responsibilities 
are met: 

 
i. Assess the situation. 

 
ii. Initiate the incident command system. 

 
iii. Isolate the site and establish access control points. 

 
iv. Establish a command post. 
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v. Establish hazard zone boundaries, taking into account the magnitude of the 
problem, wind direction, and adjacent structures.  Initiate protective actions and 
evacuate surrounding area, if necessary. 
 

vi. Identify the character, source, amount, and extent of any released materials by 
observation or examining facility records or manifests and, if necessary, by 
chemical analysis.   
 

vii. Initiate basic hazard and risk assessment activities based on types and quantities 
of materials involved. 
 

viii. In cooperation with the Environmental Office, notify appropriate state and local 
agencies. (see Section 3.4) 
 

ix. Notify additional resources, if necessary, including a Response Contractor for 
cleanup assistance.  If a response contractor is required, the Environmental 
Coordinator will be notified first.  The following response companies are 
available on a 24-hour basis, unless otherwise noted.  This list is maintained to 
provide contacts in the event that an oil or hazardous waste emergency exceeds 

 
 
Response Company Telephone Capabilities 
Clean Venture, Inc. 
2031 Inverness Avenue 
Baltimore, MD 21230 

(410) 368-9170 
(800) 347-7672 

Oil, medical wastes, hazardous 
materials, TSD facility, 
underground storage tanks, 
explosives 

MARCOR Remediation, Inc. 
308 Mill Street 
Salisbury, MD 21801-4242 

(410) 742-6161 
(800) 247-0369 
  

Oil, hazardous materials, 
underground storage tanks, soil 
remediation 

Reactive Management Corporation 
1025 Executive Blvd. Suite 101 
Chesapeake, VA 23320 

(757) 436-1033 
  

Explosives, reactives, medical 
wastes, hazardous wastes, 
small oil 

 
x. Select and use the appropriate personal protection equipment. 

 
xi. Initiate spill containment and control procedures. 

 
xii. Notify WFF senior management.  

 
xiii. In accordance with Fire Department Emergency Operations Plan, make official 

announcements concerning the emergency and need for public action.  Notify the 
WFF Public Affairs Office for press releases. 
 

xiv. Take samples of residues, if necessary, for proper characterization. 
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xv. Mitigate the hazard to the point where the scene is determined non-hazardous and 
no longer a threat to human health and the environment.  In the case of a fire or 
explosion, initiate emergency response immediately.  In the case of a spill/release, 
initiate emergency response if: 
 
 There is a possibility of toxic fumes, fire, or explosion that present imminent 

hazards to personnel, property, or the environment; 
 

 The material cannot be contained within the immediate work area; 
 

 Facility personnel are not trained to contain the release; or 
 

 Any material is released directly into surface waters. 
 

xvi. Implement decontamination activities for PPE and contaminated areas. 
 

xvii. Ensure that contaminated materials and/or residues are containerized or 
packaged. 

 
The Incident Commander shall ensure the following criteria are met: 
 
i. Cleanup procedures do not pose a compatibility threat between released 

substances and cleaning agents. Safety Data Sheets (SDS) of both the released 
substance and the cleaning agent will be reviewed to ensure compatibility. The 
Environmental Office will be consulted as necessary. 
 

ii. Leaks and cracks are not present in the clean-up containers. 
 

iii. Unusual heat is not generated in the containers. 
 

iv. Residual waste materials are isolated. 
 

v. All emergency equipment listed in the contingency plan are cleaned and fit for 
their intended use or are replaced before operations are resumed. 
 

vi. The time, date, and details of any incident that required implementing the 
contingency plan are noted in the operating record. 

 
3.3.1. Evacuation Procedures 
 

There are no personnel permanently housed or working at the OB Area. During OB 
operation personnel are behind a barricade 1250 feet away from the OB Area.  Only 
personnel involved in the operation are behind the barricade. Accordingly, evacuation 
is unlikely and would be limited to few personnel. The Incident commander does 
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have the ability to evacuate a larger area if needed. If an incident presents a threat to 
personnel, the following procedure will be followed: 

 
 Spread the alarm verbally. 

 
 If evacuation is required from an area beyond the OB Area or to include personnel 

not involved with OB operations, the alarm will be spread via an outdoor warning 
tone or voice, radio, and/or cell phone text.   
 

 Once personnel have evacuated the area will be barricaded or closed to prevent 
further entry. 

 
Personnel may evacuate in several directions from the OB Area.  In most cases, 
personnel should travel north on the roadway until they are a safe distance from the 
event.  If that direction is blocked, personnel may go east to the ocean or south along 
the beach. Appendix 3 includes maps of OB Area, evacuation routes, and the 
surrounding area. 

 
3.3.2. Procedures Assessment 
 

During an open burn event, SDS will be available for the burning material. These will 
provide helpful details and must be consulted for data regarding the characteristics of 
the material and the nature of the hazards.   
 
The WFF Fire Department Standard Operating Procedures include sections on 
identifying materials and on hazard/risk assessment. 
may obtain any identifying numbers such as a hazardous material identifying placard 
on a truck or other vehicle, look at shipping papers or manifests, or obtain 
information from site personnel. Motor shapes, sizes, or types may also be valuable 
information. The Department of Transportation (DOT) guidebook, North American 
Emergency Response Guidebook (ERG) or other authoritative publication may be 

 
 
A full list of materials for disposal will be maintained at all times and should be 
available during OB Area operations. This information on manifests, on MSDS, or on 
other appropriate documents should be used to obtain data useful to control the 
danger. A list of typical rocket motors, their propellant compositions, hazards and 
MSDS can also be found in Appendix 4 or in the OB Area Permit Waste Analysis 
Plan Exhibit II.B-1 
 
Various tools may be used to obtain data to make assessments. The Incident 
Commander will make visual on-site assessment from a safe distance. Requests for 
information may be made to the facility operation manager or nearby workers.  
Additional tools may be used as noted below:   
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Tool: Likely information available: 
Report of initial witness Location 

Incident type 
Magnitude  
Materials involved 
Threats to personnel, facilities, or environment 

Facility maps Location of incident 
Facility surroundings under potential threat 
Environmental surroundings under potential 
threat 

Facility operation manager Materials involved 
Personnel involved 

Distant visual assessment Incident type 
Magnitude  
Materials involved, possibly 

Nearby personnel Incident history 
Personnel involved 
Materials involved 

MSDS Material hazards 
Safe handling techniques 

Hazardous material inventory 
database 

Materials involved 
Other nearby materials which may be threatened 

Field analytical instruments such as: 
LEL Meter 
Oxygen Meter 
Photoionization Detector 
Other instruments 

Materials involved 
Level of hazard 
Level of contamination 

Field samples and chemical analysis 
Soil 
Sediment 
Ground water 
Surface water 

1.  Level of contamination 
2.  Remediation end point 

 
In order to effectively manage the use of these tools and the data obtained from them, 
the Incident Commander may establish an Investigation and Planning Sector, as part 
of the Incident Command System, with appropriate personnel to assess the hazard. 

 
3.3.3. Prevention of Reoccurrence 
 

During and after an emergency, the Incident Commander shall take all reasonable 
measures necessary to ensure that fires, explosions, and releases do not occur, 
reoccur, or spread to other hazardous waste at the facility. These measures shall 
include, where applicable, stopping processes and operations, collecting and 
containing released substances, and removing or isolating containers. 
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3.4. Environmental Office 
 

The Environmental Office is contacted by the Fire Department if the spill involves 
either uncontrolled petroleum or hazardous materials or is a threat to personnel, the 
facility, or the environment. The Environmental Office assumes the following 
responsibilities: 
 
If the spill is greater than 25 gallons of petroleum or has entered or has the potential 
to enter the waters of the Commonwealth, the Tidewater Regional Office of the 
Virginia Department of Environmental Quality (DEQ), must be notified within 2 
hours at (757) 518-2000 (or on the internet at 
http://www.deq.virginia.gov/Programs/PollutionResponsePreparedness/PollutionRep
ortingForm.aspx).  Also, the Virginia Department of Emergency Management at 
(800) 468-8892 and the National Response Center at (800) 424-8802 (or on the 
internet at http://www.nrc.uscg.mil/report.htm) must be notified, within 2 hours.  The 
Environmental Office will give the following information to all parties: 

 
1. Time of discharge; 

 
2. Location of discharge; 

 
3. Type and quantity of release; 

 
4. The extent of injuries, if any; 

 
5. The possible hazard to human health or the environment, outside the facility; and 

 
6. Name, address, and telephone number of person making the report, and all other 

pertinent and necessary information. 
 

If a release, fire, or explosion occurs, which threatens human health or the 
environment outside the facility or if a release exceeds the reportable quantity of a 
hazardous material (i.e., CERCLA, EPCRA), it must be reported immediately to the 
National Response Center at (800) 424-8802 or on the internet at 
http://www.nrc.uscg.mil/report.htm, the DEQ at (757) 518-2000, and the Virginia 
Department of Emergency Management at (800) 468-8892.  The full list of minimum 
reportable quantities is found in Contingency Plan Appendix 1 Regulatory 
Compliance and Cross-Reference Matrices.  This list is referenced from 40 CFR § 
117.3. 

 
The Environmental Staff shall be available to the Incident Commander to assist in the 
following areas: 
 
 Substantiating regulatory compliance; 
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 Managing environmental aspects of site restoration including decontamination of 
personnel, equipment, and the scene; 
 

 Transporting, if practicable, the containerized contaminated debris and materials; 
and 
 

 Assisting with arrangements for either onsite remediation or offsite transportation, 
treatment, storage, and disposal of hazardous wastes, including sampling for 
waste identification, by an EPA permitted transportation, storage, and disposal 
facility. 

 
4.0 Follow-up Actions 
 
4.1. Remediation of Area 
 

The incident area must be thoroughly remediated and decontaminated before OB 
Area operations may be resumed.  Contaminated soil or water must be containerized, 
characterized and disposed of in accordance with state and federal regulations. All 
remediation and decontamination must be documented in the follow-up reports listed 
below in Section 4.3 before operations may resume. 

 
4.2. Decontamination of Emergency Equipment 
 

The decontamination wash waters (wastewaters), rinseates, soils, and residues 
collected in the decontamination areas will be managed as potentially contaminated 
with hazardous waste and tested for the HCOCs and TCLP constituents, as identified 
in the OB Area Permit.  All hazardous wastes will be disposed of in accordance with 
state and federal regulations. 
 
Any disposable items, such as protective clothing, sampling equipment, filters, clean-
up materials, decontamination liner materials, etc., will be containerized, 
characterized and disposed of in accordance with state and federal regulations. 

 
4.2.1 Small Equipment 

 
A decontamination area will be set up for all non-disposable response equipment 
decontamination.  The area will be set up on plastic and down gradient of the OB 
units.   
 
All non-disposable response equipment will be decontaminated after use.  An area for 
cleaning equipment will be established as close as possible to the work area.  A layer 
of plastic will be placed on a level surface. Buckets or other appropriate containers 
will be used for capturing the rinseate and holding the wash-water during the cleaning 
process.   
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The equipment shall be decontaminated, as follows:  
 

A. The decontamination procedures for equipment (EPA Region IV, Standard 
Operating Procedures and Quality Assurance Manual, 1986), will be as follows: 

 
1. Remove loose material by brushing or scraping.  The material removed will 

be properly containerized and disposed of in accordance with all applicable 
state and federal hazardous and solid waste regulations. 
 

2. The equipment will then be washed with a non-phosphate detergent.  All 
decontamination wash waters will be collected and containerized for proper 
disposal in accordance with state and federal regulations. 
 

3. Rinse with tap water, rinse with methanol or propanol, then rinse with distilled 
or de-ionized water.  These decontamination rinse waters will be collected and 
containerized for proper disposal in accordance with state and federal 
regulations. 
 

4. If metal contamination is present, a rinse with 10 percent nitric acid will also 
be needed.  This acid rinse will be followed by another distilled or de-ionized 
water rinse.  This rinseate shall be collected and containerized for proper 
disposal in accordance with state and federal regulations. 
 

5. Equipment will be allowed to air dry then stored in aluminum foil or plastic 
bags to prevent contamination.   

 
In addition, the following procedures shall be established for the proper 
decontamination of personal protective equipment (PPE).  

 
1. PPE will be decontaminated between uses/areas, and upon completion of work. 

 
2. All decontamination will take place in the temporary decontamination area. 

 
4.2.2 Large Equipment 
 

If, the decontamination of heavy equipment is necessary, a temporary 
decontamination area for this heavy equipment will be constructed.  The area will be 
graded to at least a 2 percent slope toward one corner. A berm constructed of sand 
bags, or equivalent material, will be placed around the edges. The area will be lined 
with a plastic liner to prevent infiltration of decontamination wafers into the 
underlying soils. The liner must be able to sustain the stress caused by moving of 
heavy equipment in and out of the area. The decontamination waters must drain to an 
appropriate container; no accumulation of liquids on the liner is allowed. This 
collected liquid will be tested for appropriate disposal and disposed of in accordance 
with state and federal regulations. All decontamination shall occur in the 
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decontamination area constructed and waste generated will be properly handled in 
accordance with all applicable state and federal hazardous and solid waste 
regulations. The decontamination procedures for heavy equipment are: 

 
1. Heavy equipment used to remove contaminated soil will be decontaminated by 

appropriate abrasive methods (i.e., scraping and/or brushing). The material 
removed will be properly containerized and disposed of in accordance with all 
applicable state and federal hazardous and solid waste regulations. 
 

2. Equipment will then be cleaned with a high-pressure wash.  A non-phosphate 
detergent shall be used.  All decontamination wash waters will be collected and 
containerized for proper disposal in accordance state and federal regulations. 
 

3. The heavy equipment will then be rinsed with water, rinsed with methanol or 
propanol, and then rinsed with distilled or de-ionized water.  This 
decontamination rinseate will be collected and containerized for proper disposal 
in accordance with state and federal regulations. 
 

4. If heavy metal contamination is present, a rinse with 10 percent nitric acid may 
also be needed.  This acid rinse will be followed by another water rinse.  These 
rinse waters shall be collected and containerized for proper disposal in accordance 
with state and federal regulations. 
 

5. Equipment will be allowed to air dry then covered in plastic sheeting to prevent 
contamination. 

 
Before operations are resumed, the decontamination of emergency equipment and the 
disposal of generated wastes will be documented in the follow-up reports listed below 
in Section 4.3. 

 
4.3. Follow-up Reports 
 

A written report must be submitted to the Secretary of the DEQ and to the EPA 
Regional Administrator, within 15 days of the incident.  This report must include the 
following:  
 
1. The name, address and telephone number of the operator and the facility;  

 
2. The date, time and type of incident;  

 
3. The name and quantity of material(s) involved;  

 
4. The extent of injuries;  

 
5. An assessment of actual or potential hazards to human health or the environment;  



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Exhibit II.F-16 

 
6. The estimated quantity and disposition of recovered material that resulted from 

the incident; 
 

7. The remediation procedures used and results obtained; and  
 

8. The decontamination procedures employed. 
 

The addresses of these agencies are listed below.  These reports must be filed before 
operations may be resumed.  Send one copy of the report to each of the following 
addresses: 

 
Director, Tidewater Regional Office 

Commonwealth of Virginia 
Department of Environmental Quality 

5636 Southern Boulevard 
Virginia Beach, VA 23462 

 
Director, Office of Financial Responsibility and Waste Programs 

Department of Environmental Quality 
PO Box 1005 

Richmond, VA 23218 
 

United States Environmental Protection Agency 
Region 3 

1650 Arch Street 
Philadelphia, PA 19103-2029 

 
4.4. Security Staff Responsibilities 
 

The WFF has both a fully trained 24-hour security force and fully trained NASA 
Federal Officers who will assist the Emergency Coordinator in any evacuation 
procedures, site access, and security measures. 

 
5.0 Administrative issues 
 
5.1. Mutual Aid Agreements 
 

The Fire Department has established a mutual aid agreement for such emergency 
services as firefighting, rescue, Haz-mat response and emergency medical services 
(including basic life support and advanced life support) with the Accomack County 
Fire and Rescue Commission.  This agreement also covers the Virginia Department 
of Emergency Services response.  It is noteworthy that the office of the Director of 
Emergency Medical Services for Accomack County (life support services) also holds 
the position of Director of Emergency Medicine at Shore Memorial Hospital. 
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 NASA Wallops Flight Facility has a complete staff of round-the-clock protective 
services personnel who are trained to respond to security emergencies.  In addition 
NASA Wallops Flight Facility employs special agents who work during Monday 
through Friday work week and for special events.  NASA Wallops Flight Facility 
does not envision any emergencies at the Open Burning Area which could not be 
responded to by the WFF Fire Department, mutual aid Fire Departments, the WFF 
protective services personnel and the WFF special agents.  
 
A letter from Peninsula Regional Medical Center, Salisbury, Maryland states that 

rdous material ex
Wallops employees. Due to the size and capability of the onsite security   
 
Copies of any written agreements are included in Appendix 2 and are also available 
for review at the Wallops Fire Department. 
 

5.2. Hazmat Emergency Equipment 
 

No equipment is stored at the OB Area.  Therefore, this section discusses the 
equipment that the Fire Department either brings to OB operations or would have 
available.  The following emergency equipment inventory is for Fire Department No. 
2 on Wallops Island. 
 
The Fire Department on Wallops Island consists of 1 Structural Pumper fire truck 
with a total capacity of 2,839 liters (750 gallons) of water and 227 liters (60 gallons) 
of foam. On the Island, three water storage towers 56,781, 189,270, and 189,279 liters 
(150,000, 50,000 and 50,000 gallons) provide water to a water hydrant system 
maintained at 5300 liters per minute at 19 kilograms per square centimeter (1,400 
gallons per minute at 42 pounds per square inch).  In addition, a 378,541 liter 
(100,000 gallon) storage tank located on the mainland provides water to the Island. 
The closest water hydrant to the OB area is located approximately 609 meters (2,000 
feet) away at the Virginia Commercial Spaceport. Hydrant flow tests are performed 
annually by the fire department to ensure the water supply system is functioning 
properly. Structural Pumper fire trucks are used at the open burning area that can 
pump 1250 gallons per minute.  In the event additional capacity is needed, 3 fire 
trucks are available from the Main Base which can provide 34,068 liters (9,000 
gallons) of water and 4,542 liters (1200 gallons) of AFFF foam pumping at a rate of 
2000 gallons per minute. 
 
Fire Department No. 2 currently stocks the following spill response equipment: 

 
Quantity Item Description and Usage Capacity Total Capacity 
6 Absorbent clay  

(50 pound bag) 
Absorb and prevent the 
spread of spills 

10 gallons oil 
per 50 pound 
bag 

80 gallons oil 

321 Absorbent Pads Absorb and prevent the 20 ounces of 50.2 gallons oil 
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spread of spills oil per pad 
3 Pig Pillows Absorb and prevent the 

spread of spills 
0.5 gallons 
oil per pillow 

1.5 gallons oil 

6 Pig Pans Absorb and prevent the 
spread of spills 

0.5 gallons 
oil per pillow 

3 gallons oil 

2 
(20 ft) 

10 foot Booms Absorb and prevent the 
spread of spills 

2 gallons oil 
per 10 feet 

4 gallons oil 

 
Fire Department No. 2 currently stocks the following personal protective equipment: 

 
Quantity Item Description and Usage 
1 box (50 
count) 

Nitrile Gloves Chemical hand protection for compatible chemicals 

11 pairs Black rubber 
gloves 

Oil and acid protection for hands 

20 pairs Chemical resistant 
rubber boots 

Chemical foot protection for compatible chemicals 

18 sets NFPA Turnout 
Gear 

Fire and chemical hand, body, and foot protection for 
compatible chemicals 

11 Level A suits Fully encapsulating chemical protection 
4 ONESuit Fully encapsulating fire and chemical protection 
6  SCBA packs Self-contained breathing air 
6 Spare SCBA 

cylinders 
Self-contained breathing air 

10 Tyvek suits Chemical body protection for compatible chemicals 
 
5.3. Locations of Copies of this Contingency Plan 
 

Copies of this contingency plan will be maintained in X-55 Launch Support Services 
Building in the OB records area, at the Fire Department, at the Environmental Office, 
and in various administrative files at the WFF.  Copies have been sent to all mutual 
aid facilities described above in Section 5.1 of the Contingency Plan. 

 
5.4. Review and Revision of this Contingency Plan 
 

The plan must be reviewed and revised as necessary when the following occurs: 
 

1. After an emergency incident, 
 

2. When personnel listed in this document change, 
 

3. When the contingency plan for the WFF base is reviewed and modified as 
necessary, 
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4. At Open Burn permit renewal, or 
 

5. Other times as deemed necessary by management personnel. 
 

This review and any conclusions must be documented and the latest date of review 
placed at the head of this plan.  
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Appendix 1: Regulatory Compliance and Cross Reference Matrices 

Reportable quantities 
 

 NOTE: The first number under the 
pounds. The number in parentheses is the metric equivalent in kilograms. For convenience, 

associated with re-portable quantities of 1, 10, 100, 1000, and 5000 pounds, 
respectively. 
40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
Acetaldehyde  C 1,000 (454) 
Acetic acid  D 5,000 (2,270) 
Acetic anhydride  D 5,000 (2,270) 
Acetone cyanohydrin  A 10 (4.54) 
Acetyl bromide  D 5,000 (2,270) 
Acetyl chloride  D 5,000 (2,270) 
Acrolein  X 1 (0.454) 
Acrylonitrile  B 100 (45.4) 
Adipic acid  D 5,000 (2,270) 
Aldrin  X 1 (0.454) 
Allyl alcohol  B 100 (45.4) 
Allyl chloride  C ,000 (454) 
Aluminum sulfate  D 5,000 (2,270) 
Ammonia  B 100 (45.4) 
Ammonium acetate  D 5,000 (2,270) 
Ammonium benzoate  D 5,000 (2,270) 
Ammonium 
bicarbonate  

D 5,000 (2,270) 

Ammonium bichromate  A 10 (4.54) 
Ammonium bifluoride  B 100 (45.4) 
Ammonium bisulfite  D 5,000 (2,270) 
Ammonium carbamate  D 5,000 (2,270) 
Ammonium carbonate  D 5,000 (2,270) 
Ammonium chloride  D 5,000 (2,270) 
Ammonium chromate  A 10 (4.54) 
Ammonium citrate 
dibasic  

D 5,000 (2,270) 

Ammonium fluoborate  D 5,000 (2,270) 
Ammonium fluoride  B 100 (45.4) 
Ammonium hydroxide  C 1,000 (454) 
Ammonium oxalate  D 5,000 (2,270) 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Exhibit II.F-21 

40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
Ammonium 
silicofluoride  

C 1,000 (454) 

Ammonium sulfamate  D 5,000 (2,270) 
Ammonium sulfide  B 100 (45.4) 
Ammonium sulfite  D 5,000 (2,270) 
Ammonium tartrate  D 5,000 (2,270) 
Ammonium 
thiocyanate  

D 5,000 (2,270) 

Amyl acetate  D 5,000 (2,270) 
Aniline  D 5,000 (2,270) 
Antimony 
pentachloride  

C 1,000 (454) 

Antimony potassium 
tartrate  

B 100 (45.4) 

Antimony tribromide  C 1,000 (454) 
Antimony trichloride  C 1,000 (454) 
Antimony trifluoride  C 1,000 (454) 
Antimony trioxide  C 1,000 (454) 
Arsenic disulfide  X 1 (0.454) 
Arsenic pentoxide  X 1 (0.454) 
Arsenic trichloride  X 1 (0.454) 
Arsenic trioxide  X 1 (0.454) 
Arsenic trisulfide  X 1 (0.454) 
Barium cyanide  A 10 (4.54) 
Benzene  A 10 (4.54) 
Benzoic acid  D 5,000 (2,270) 
Benzonitrile  D 5,000 (2,270) 
Benzoyl chloride  C 1,000 (454) 
Benzyl chloride  B 100 (45.4) 
Beryllium chloride  X 1 (0.454) 
Beryllium fluoride  X 1 (0.454) 
Beryllium nitrate  X 1 (0.454) 
Butyl acetate  D 5,000 (2,270) 
Butylamine  C 1,000 (454) 
n-Butyl phthalate  A 10 (4.54) 
Butyric acid  D 5,000 (2,270) 
Cadmium acetate  A 10 (4.54) 
Cadmium bromide  A 10 (4.54) 
Cadmium chloride  A 10 (4.54) 
Calcium arsenate  X 1 (0.454) 
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40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
Calcium arsenite  X 1 (0.454) 
Calcium carbide  A 10 (4.54) 
Calcium chromate  A 10 (4.54) 
Calcium cyanide  A 10 (4.54) 
Calcium 
dodecylbenzenesulfona
te  

C 1,000 (454) 

Calcium hypochlorite  A 10 (4.54) 
Captan  A 10 (4.54) 
Carbaryl  B 100 (45.4) 
Carbofuran  A 10 (4.54) 
Carbon disulfide  B 100 (45.4) 
Carbon tetrachloride  A 10 (4.54) 
Chlordane  X 1 (0.454) 
Chlorine  A 10 (4.54) 
Chlorobenzene  B 100 (45.4) 
Chloroform  A 10 (4.54) 
Chlorosulfonic acid  C 1,000 (454) 
Chlorpyrifos  X 1 (0.454) 
Chromic acetate  C 1,000 (454) 
Chromic acid  A 10 (4.54) 
Chromic sulfate  C 1,000 (454) 
Chromous chloride  C 1,000 (454) 
Cobaltous bromide  C 1,000 (454) 
Cobaltous formate  C 1,000 (454) 
Cobaltous sulfamate  C 1,000 (454) 
Coumaphos  A 10 (4.54) 
Cresol  B 100 (45.4) 
Crotonaldehyde  B 100 (45.4) 
Cupric acetate  B 100 (45.4) 
Cupric acetoarsenite  X 1 (0.454) 
Cupric chloride  A 10 (4.54) 
Cupric nitrate  B 100 (45.4) 
Cupric oxalate  B 100 (45.4) 
Cupric sulfate  A 10 (4.54) 
Cupric sulfate, 
ammoniated  

B 100 (45.4) 

Cupric tartrate  B 100 (45.4) 
Cyanogen chloride  A 10 (4.54) 
Cyclohexane  C 1,000 (454) 
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40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
2,4-D Acid  B 100 (45.4) 
2,4-D Esters  B 100 (45.4) 
DDT  X 1 (0.454) 
Diazinon  X 1 (0.454) 
Dicamba  C 1,000 (454) 
Dichlobenil  B 100 (45.4) 
Dichlone  X 1 (0.454) 
Dichlorobenzene  B 100 (45.4) 
Dichloropropane  C 1,000 (454) 
Dichloropropene  B 100 (45.4) 
Dichloropropene-
Dichloropropane 
(mixture)  

B 100 (45.4) 

2,2-Dichloropropionic 
acid  

D 5,000 (2,270) 

Dichlorvos  A 10 (4.54) 
Dicofol  A 10 (4.54) 
Dieldrin  X 1 (0.454) 
Diethylamine  B 100 (45.4) 
Dimethylamine  C 1,000 (454) 
Dinitrobenzene (mixed)  B 100 (45.4) 
Dinitrophenol  A 10 (45.4) 
Dinitrotoluene  A 10 (4.54) 
Diquat  C 1,000 (454) 
Disulfoton  X 1 (0.454) 
Diuron  B 100 (45.4) 
Dodecylbenzenesulfoni
c acid  

C 1,000 (454) 

Endosulfan  X 1 (0.454) 
Endrin  X 1 (0.454) 
Epichlorohydrin  B 100 (45.4) 
Ethion  A 10 (4.54) 
Ethylbenzene  C 1,000 (454) 
Ethylenediamine  D 5,000 (2,270) 
Ethylenediamine-
tetraacetic acid 
(EDTA)  

D 5,000 (2,270) 

Ethylene dibromide  X 1 (0.454) 
Ethylene dichloride  B 100 (45.4) 
Ferric ammonium C 1,000 (454) 
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40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
citrate  
Ferric ammonium 
oxalate  

C 1,000 (454) 

Ferric chloride  C 1,000 (454) 
Ferric fluoride  B 100 (45.4) 
Ferric nitrate  C 1,000 (454) 
Ferric sulfate  C 1,000 (454) 
Ferrous ammonium 
sulfate  

C 1,000 (454) 

Ferrous chloride  B 100 (45.4) 
Ferrous sulfate  C 1,000 (454) 
Formaldehyde  B 100 (45.4) 
Formic acid  D 5,000 (2,270) 
Fumaric acid  D 5,000 (2,270) 
Furfural  D 5,000 (2,270) 
Guthion  X 1 (0.454) 
Heptachlor  X 1 (0.454) 
Hexachlorocyclopentad
iene  

A 10 (4.54) 

Hydrochloric acid  D 5,000 (2,270) 
Hydrofluoric acid  B 100 (45.4) 
Hydrogen cyanide  A 10 (4.54) 
Hydrogen sulfide  B 100 (45.4) 
Isoprene  B 100 (45.4) 
Isopropanolamine 
dodecylbenzenesulfona
te  

C 1,000 (454) 

Kepone  X 1 (0.454) 
Lead acetate  A 10 (4.54) 
Lead arsenate  X 1 (0.454) 
Lead chloride  A 10 (4.54) 
Lead fluoborate  A 10 (4.54) 
Lead fluoride  A 10 (4.54) 
Lead iodide  A 10 (4.54) 
Lead nitrate  A 10 (4.54) 
Lead stearate  A 10 (4.54) 
Lead sulfate  A 10 (4.54) 
Lead sulfide  A 10 (4.54) 
Lead thiocyanate  A 10 (4.54) 
Lindane  X 1 (0.454) 
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40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
Lithium chromate  A 10 (4.54) 
Malathion  B 100 (45.4) 
Maleic acid  D 5,000 (2,270) 
Maleic anhydride  D 5,000 (2,270) 
Mercaptodimethur  A 10 (4.54) 
Mercuric cyanide  X 1 (0.454) 
Mercuric nitrate  A 10 (4.54) 
Mercuric sulfate  A 10 (4.54) 
Mercuric thiocyanate  A 10 (4.54) 
Mercurous nitrate  A 10 (4.54) 
Methoxychlor  X 1 (0.454) 
Methyl mercaptan  B 100 (45.4) 
Methyl methacrylate  C 1,000 (454) 
Methyl parathion  B 100 (45.4) 
Mevinphos  A 10 (4.54) 
Mexacarbate  C 1,000 (454) 
Monoethylamine  B 100 (45.4) 
Monomethylamine  B 100 (45.4) 
Naled  A 10 (4.54) 
Naphthalene  B 100 (45.4) 
Naphthenic acid  B 100 (45.4) 
Nickel ammonium 
sulfate  

B 100 (45.4) 

Nickel chloride  B 100 (45.4) 
Nickel hydroxide  A 10 (4.54) 
Nickel nitrate  B 100 (45.4) 
Nickel sulfate  B 100 (45.4) 
Nitric acid  C 1,000 (454) 
Nitrobenzene  C 1,000 (454) 
Nitrogen dioxide  A 10 (4.54) 
Nitrophenol (mixed)  B 100 (45.4) 
Nitrotoluene  C 1,000 (454) 
Paraformaldehyde  C 1,000 (454) 
Parathion  A 10 (4.54) 
Pentachlorophenol  A 10 (4.54) 
Phenol  C 1,000 (454) 
Phosgene  A 10 (4.54) 
Phosphoric acid  D 5,000 (2,270) 
Phosphorus  X 1 (0.454) 
Phosphorus C 1,000 (454) 
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40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
oxychloride  
Phosphorus 
pentasulfide  

B 100 (45.4) 

Phosphorus trichloride  C 1,000 (454) 
Polychlorinated 
biphenyls  

X 1 (0.454) 

Potassium arsenate  X 1 (0.454) 
Potassium arsenite  X 1 (0.454) 
Potassium bichromate  A 10 (4.54) 
Potassium chromate  A 10 (4.54) 
Potassium cyanide  A 10 (4.54) 
Potassium hydroxide  C 1,000 (454) 
Potassium 
permanganate  

B 100 (45.4) 

Propargite  A 10 (4.54) 
Propionic acid  D 5,000 (2,270) 
Propionic anhydride  D 5,000 (2,270) 
Propylene oxide  B 100 (45.4) 
Pyrethrins  X 1 (0.454) 
Quinoline  D 5,000 (2,270) 
Resorcinol  D 5,000 (2,270) 
Selenium oxide  A 10 (4.54) 
Silver nitrate  X 1 (0.454) 
Sodium  A 10 (4.54) 
Sodium arsenate  X 1 (0.454) 
Sodium arsenite  X 1 (0.454) 
Sodium bichromate  A 10 (4.54) 
Sodium bifluoride  B 100 (45.4) 
Sodium bisulfite  D 5,000 (2,270) 
Sodium chromate  A 10 (4.54) 
Sodium cyanide  A 10 (4.54) 
Sodium 
dodecylbenzenesulfona
te  

C 1,000 (454) 

Sodium fluoride  C 1,000 (454) 
Sodium hydrosulfide  D 5,000 (2,270) 
Sodium hydroxide  C 1,000 (454) 
Sodium hypochlorite  B 100 (45.4) 
Sodium methylate  C 1,000 (454) 
Sodium nitrite  B 100 (45.4) 
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40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
Sodium phosphate, 
dibasic  

D 5,000 (2,270) 

Sodium phosphate, 
tribasic  

D 5,000 (2,270) 

Sodium selenite  B 100 (45.4) 
Strontium chromate  A 10 (4.54) 
Strychnine  A 10 (4.54) 
Styrene  C 1,000 (454) 
Sulfuric acid  C 1,000 (454) 
Sulfur monochloride  C 1,000 (454) 
2,4,5-T acid  C 1,000 (454) 
2,4,5-T amines  D 5,000 (2,270) 
2,4,5-T esters  C 1,000 (454) 
2,4,5-T salts  C 1,000 (454) 
TDE  X 1 (0.454) 
2,4,5-TP acid  B 100 (45.4) 
2,4,5-TP acid esters  B 100 (45.4) 
Tetraethyl lead  A 10 (4.54) 
Tetraethyl 
pyrophosphate  

A 10 (4.54) 

Thallium sulfate  B 100 (45.4) 
Toluene  C 1,000 (454) 
Toxaphene  X 1 (0.454) 
Trichlorfon  B 100 (45.4) 
Trichloroethylene  B 100 (45.4) 
Trichlorophenol  A 10 (4.54) 
Triethanolamine 
dodecylbenzenesulfona
te  

C 1,000 (454) 

Triethylamine  D 5,000 (2,270) 
Trimethylamine  B 100 (45.4) 
Uranyl acetate  B 100 (45.4) 
Uranyl nitrate  B 100 (45.4) 
Vanadium pentoxide  C 1,000 (454) 
Vanadyl sulfate  C 1,000 (454) 
Vinyl acetate  D 5,000 (2,270) 
Vinylidene chloride  B 100 (45.4) 
Xylene (mixed)  B 100 (45.4) 
Xylenol  C 1,000 (454) 
Zinc acetate  C 1,000 (454) 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Exhibit II.F-28 

40 CFR § 117.3, TABLE 117.3 REPORTABLE QUANTITIES OF HAZARDOUS 
SUBSTANCES DESIGNATED PURSUANT TO 
SECTION 311 OF THE CLEAN WATER ACT 
Material  Category RQ in pounds (kilograms) 
Zinc ammonium 
chloride  

C 1,000 (454) 

Zinc borate  C 1,000 (454) 
Zinc bromide C 1,000 (454) 
Zinc carbonate  C 1,000 (454) 
Zinc chloride  C 1,000 (454) 
Zinc cyanide  A 10 (4.54) 
Zinc fluoride  C 1,000 (454) 
Zinc formate  C 1,000 (454) 
Zinc hydrosulfite  C 1,000 (454) 
Zinc nitrate  C 1,000 (454) 
Zinc phenolsulfonate  D 5,000 (2,270) 
Zinc phosphide  B 100 (45.4) 
Zinc silicofluoride  D 5,000 (2,270) 
Zinc sulfate  C 1,000 (454) 
Zirconium nitrate  D 5,000 (2,270) 
Zirconium potassium 
fluoride  

C 1,000 (454) 

Zirconium sulfate  D 5,000 (2,270) 
Zirconium tetrachloride  D 5,000 (2,270) 

[50 FR 13513, Apr 4, 1985, as amended at 51 FR 34547, Sept 29, 1986; 54 FR 33482, Aug
 14, 1989; 
58 FR 35327, June 30, 1993; 60 FR 30937, June 12, 1995] 
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The applicable regulations are found in 40 CFR § 264.50 through 40 CFR § 264.55. 40 CFR 
Parts  §264.50 and §264.51 describe applicability and purpose and do not require contents in 
the plan. 

 
Regulatory section Plan section Comments 
§264.52(a) 2.0, plus others Actions of facility 

personnel 
52(b) Does not require contents Revised version of SPCC 

allowed 
52(c) 1.1, 2.3, 4.1 Arrangements with local 

police, fire departments and 
others 

52(d) 2.3 Who is emergency 
coordinator 

52(e) 4.2 List of emergency 
equipment on site 

52(f) 2.3.1 Evacuation plan 
§264.53 4.3 Placement of copies of 

contingency plan 
§264.54 4.4 Occasions for amendment 

of the contingency plan 
§264.55 1.0, 2.3 Emergency coordinator 
§264.56(a) 1.0, 2.0, 3.3 Internal and external 

notifications 
56(b) 2.1, 2.2, 2.3, 2.3.2 Characteristics of release 
56(c) 2.3 Assessment of hazards 
56(d) 2.4, 3.3 External notifications 
56(e) 2.3, 2.3.3 Segregation of hazardous 

materials from incident 
56(f) 2.3, 3.2 Safety of operational 

equipment 
56(g) 3.1 Clean up of hazardous 

waste 
56(h) 3.1, 3.2 Clean up of emergency 

equipment and others 
56(i) 2.4, 3.3 Initial follow-up reports 
56(j) 3.3 Full follow-up reports 

  



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Exhibit II.F-30 

 
Appendix 2: Copies of Aid Agreements 
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Appendix 3: Maps
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Appendix 4: Rocket Motor Propellant Composition, Hazards, and MSDS (If you are viewing this 

in the OB Area Permit , refer to the Waste Analysis Plan Exhibit II.B-1) 
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ATTACHMENT II.G 
 

CLOSURE PLAN
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ATTACHMENT II.G - CLOSURE PLAN  
 
II.G.1. Closure Plan 

 
Wallops Flight Facility intends to continue to operate the hazardous waste OB Area 
until the facility ceases operation.  It is, therefore, not possible to state an exact year 
for closure of the OB hazardous waste treatment area.  When operations cease or the 
need for the permitted site, or portion thereof, no longer exists, closure will be 
implemented in accordance with Closure Plan; Exhibit II.G-1. 
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EXHIBIT II.GG-1 
 

CLOSURE PLAN
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CLOSURE AND POSTCLOSURE PLAN 
 
 

Resource Conservation and Recovery Act Treatment Storage and Disposal Facility  Open 
Burning Area 

 
 
 
 
 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GODDARD SPACE FLIGHT CENTER 

WALLOPS FLIGHT FACILITY 
WALLOPS ISLAND, VIRGINIA 

 
 
 
 

 
 
 

EPA ID # VA7800020888 
 

July 2015 
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EXHIBIT II.G-1- CLOSURE AND POST CLOSURE PLAN 
 

TABLE of CONTENTS 
 

1. INTRODUCTION........................................................................................................... II.G-3  

2. CLOSURE PERFORMANCE SSTANDARDS ........................................................... II.G-3  

3. FACILITY DESCRIPTION, LOCATION AND BACKGROUND .......................... II.G-5  

4. OPEN BURNING AREA DESCRIPTION, LOCATION AND BACKGROUND ... II.G-6 

5. OVERVIEW OF CLOSURE PROCEDURES .......................................................... II.G-10  

6. HAZARDOUS CONSTITUENTS OF CONCERN ................................................... II.G-15  

7. QUALITY ASSURANCE/QUALITY CONTROL PLAN AND PROCEDURES . II.G-17 

8. CLOSURE SAMPLING AND ANALYSES PLAN ................................................... II.G-19 

8.1.1. Instrument Calibration II.G-19 
8.1.2. Sample Containers II.G-19 
8.1.3. Sample Labeling II.G-19 
8.1.4. Data Collection II.G-20 
8.1.5. Sample Preservation II.G-20 
8.1.6. Chain-of-Custody Control II.G-21 
8.2.1. Soil and Subsoil Sampling II.G-21 
8.2.2. Runoff Sampling II.G-22 
8.2.3. Groundwater Sampling II.G-23 
8.2.4. Wash and Rinseate Sampling II.G-23 
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8.3.1. Background Soil Samples II.G-24 
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8.3.3. Background Groundwater II.G-24 

9. HEALTH AND SAFETY PLAN FOR CLOSURE ACTIVITIES ........................... II.G-26 

10. CLEAN CLOSURE DECONTAMINATION STANDARDS .................................. II.G-26 
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12. DECONTAMINATION OR DISPOSAL OF HWMUS  EQUIPMENT, 
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Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 

Exhibit II.G-2 

12.2.4. Storage, Treatment, and Disposal of the Excavated Soil, Subsoils, 
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15. CLOSURE COST ESTIMATE WITH SUPPORTING CALCULATIONS .......... II.G-40  

16. FINANCIAL ASSURANCE FOR CLOSURE ........................................................... II.G-41  

17. SCHEDULE FOR CLOSURE ..................................................................................... II.G-41  

18. CLOSURE PLAN AMENDMENT, CONTINGENT CLOSURE, AND 
POSTCLOSURE PLANS ................................................................................................... II.G-41  

19. CERTIFICATION OF CLOSURE BY OWNER/OPERATOR and Professional 
Engineer (P. E.) ................................................................................................................... II.G-43  

20. CLOSURE REPORT.................................................................................................... II.G-44  

APPENDIX B: MATERIAL SAFETY DATA SHEETS II.G-47 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 

Exhibit II.G-3 

 
1. INTRODUCTION 
 

In accordance with the Virginia Hazardous Waste Management Regulations 
(VHWMR), as codified in the Virginia Administrative Code, Title 9, Agency 20, 
Chapter 60 (9 VAC 20-60-12), the Resource Conservation and Recovery Act (RCRA) 
regulations, the Hazardous and Solid Waste Amendments (HSWA) of RCRA, and the 
Virginia Department of Environmental Quality (DEQ), Draft Guidance Manual for 
Closure Plans For Hazardous Waste Management Facilities, dated September 28, 
2001, National Aeronautics and Space Administration (NASA) Goddard Space Flight 

-
closure plan for the Open Burning (OB) area, as part of its renewal permit application 
for a RCRA Part B permit.  The Wallops Flight Facility (WFF) is located on Wallops 
Island, Virginia, and operates under the Subpart X Miscellaneous Units, Open 
Burning Permit issued September 20, 2005 using United States Environmental 
Protection Agency (EPA) identification (ID) number VA7800020888.  WFF is also a 
large quantity generator. 
 
This closure plan is designed to achieve final closure of the OB Area hazardous waste 
management units (HWMUs).  The OB Area will have achieved clean closure, when 
all hazardous waste or hazardous waste constituents of concern (HCOCs) have been 
removed from the HWMUs to levels such that direct contact with any parts of the 
HWMU or any HCOCs that remain after closure will not pose a threat to human 
health and/or the environment, nor adversely impact any environmental media in 
excess of the DEQ established exposure levels.   
 
Achievement of clean closure will be demonstrated by the systematic removal of 
hazardous wastes, by decontamination of the equipment, structures, and soils and 
subsoils (if needed), and by comparison of the HCOCs in the sample compliance data 
to one of the three decontamination standards in this closure plan.   
 
If this facility is unable to attain clean closure for the hazardous waste management 
units, an amended closure plan and post-closure plan will be submitted to the DEQ 
for approval to provide for closure with hazardous waste closed in-place, and for the 
post-closure care and use of the property, respectively.  
 

2. CLOSURE PERFORMANCE SSTANDARDS 
 

This closure plan has been developed to ensure that closure activities will be 
conducted in such a manner that the OB Area will not require any post-closure 
maintenance and control.  This closure plan describes the work to be conducted to 
ensure that the OB Area HWMUs are closed in a manner that: 
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1. Minimizes the need for further maintenance or control;  

 
2. Controls, minimizes, or eliminates, to the extent necessary to prevent threats to 

human health and the environment, post-closure escape of hazardous waste, 
hazardous waste constituents, leachate, contaminated run-off, or waste deposition 
products to the ground,  
 

3. Surface waters, or the atmosphere;  
 

4. Complies with the closure requirements of 40 CFR  §  264, as applicable; and  
 

5. Meets the requirements of the VHWMR, as codified in 9 VAC 20-60-264. 
 

This closure plan requires the removal of any soil and residual contamination present 
in or around the burn units and the burn pad to the extent that the remaining soil and 
residual contaminants do not pose an unacceptable threat to human health and the 
environment.  It also requires the safe and effective disposal of contamination, 
contaminated run-off, or waste decomposition products to the soil, groundwater, 
surface water, or atmosphere.   
 
Achievement of clean closure will be demonstrated by the systematic removal of 
hazardous wastes, by decontamination of the equipment, structures, and soils and 
subsoils (if needed), and by comparison of the HCOCs in the sample compliance data 
to one of the three decontamination standards in this closure plan. In order to achieve 
clean closure, the applicable standards for both soil and groundwater must be met.  
 
The OB Area will be considered clean closed, requiring no further closure activities if 
one of the following conditions is met: 
 
1. The concentrations of HCOCs in the compliance samples are below the method 

detection limits of the analytical test methods,  
 

2. The concentrations of HCOCs in the compliance samples are below or not 
statistically different from the background sample levels, or 
 

3. The concentrations of HCOCs in the compliance samples are at or below DEQ 
approved risk-based levels.  

 
If performance standards 1, 2, or 3 are achieved, the OB Area soil will be considered 
to be clean closed.  If the standards cannot be achieved, the structures and soils may 
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be removed and disposed of at a regulated treatment facility as a means to comply 
with the closure requirements of VHWMR and RCRA. 

 
3. FACILITY DESCRIPTION, LOCATION AND BACKGROUND  
 

Atlantic Coast of the Delmarva Peninsula (Appendix A, Figure A-1) approximately 
64 kilometers (40 miles) southeast of Salisbury, Maryland, and 113 kilometers (70 
miles) north of the Chesapeake Bay Bridge - Tunnel.  Chincoteague Island, Virginia, 
is approximately 8 kilometers (5 miles) east of the Main Base. 
 
The Main Base facilities were constructed in 1941 through 1958 by the US 
Government as a Navy base for flight operations and for naval ordnance testing.  In 
1959, the Navy closed the base and NASA acquired the Main Base.  Since 1959, 
NASA has demolished obsolete buildings, renovated other buildings for adaptability 
to their missions, and constructed new facilities. 
 
In 1945, the National Advisory Committee for Aeronautics purchased 34 hectares (85 
acres) of land on the southern portion of Wallops Island and leased 405 hectares 
(1000 acres) from a group of sportsmen who used the island for fishing and hunting.  
An operating base was established on Wallops Island by the Langley Field Research 
Center, which included the construction of a launch site.  Historically, research at 
Wallops was concentrated on obtaining aerodynamic data at transonic and low 
supersonic speeds, as part of the effort to penetrate the sound barrier of flight.  Today, 
WFF (NAICS Code 927110) is used primarily to obtain scientific data about the 
atmosphere and the space environment, conduct aeronautical research, and perform 
space and terrestrial applications experiments. 
 
The WFF is a complex of three separate land areas known as the Main Base, the 
Mainland, and Wallops Island.  WFF is a facility of the Goddard Space Flight Center 
located in Greenbelt, Maryland.   
 
The Main Base is a land area of 902 hectares (2,230 acres), bordered on the east by 6 
kilometers (4 miles) of marshland, which separates it from Chincoteague Island.  This 
area contains the Wallops Headquarters, Administrative Offices, tracking facilities, a 
range control center, rocket and fuel storage depots, rocket vehicle inspection 
facilities, several support shops, an approved Federal Aviation Administration airport, 
military family housing units, and bachelor's quarters. 
 
The Mainland and Wallops Island jointly comprise a land area of 1740 hectares 
(4,300 acres), and are located approximately 11 kilometers (7 miles) southeast of the 
Main Base.  Wallops Island is connected to the Mainland by a causeway and bridge 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 

Exhibit II.G-6 

that cross 3 kilometers (2 miles) of salt marsh, which is interlaced with small creeks 
and is bisected by the Intracoastal Waterway.  Wallops Island is approximately 11 
kilometers (7 miles) long and 0.8 kilometers (0.5 miles), in width at its widest point.  
Wallops Island borders the Atlantic Ocean on the east, and the Chincoteague inlet on 
the north.  Wallops Island was joined with Assawoman Island to the south when the 
inlet between them was closed by a storm in 1986.  The inlet was temporarily 
reopened in 1987 but has since filled in and remains closed today.  Large and small 
scale topographic maps can be found in OB permit Attachment II.A, Facility 
Description. 
 
The Mainland provides a site for long-range radar, communications, and optical 
tracking installations.  Wallops Island contains the OB Area, launch sites, 
blockhouses, rocket storage buildings, assembly shops, dynamic balancing facilities, 
U. S. Navy facilities, tracking facilities, and other related service support facilities.  In 
2003, an Unmanned Aerial Vehicle (UAV) runway was built on the access road just 
north of the OB Area.   
 
The Mainland and Wallops Island operate as a large quantity generator under EPA ID 
number VA7800020888.  NASA was issued this number in 1988.  NASA stores 
hazardous waste generated under this EPA ID number at Building U-81, a less-than-
90-day accumulation area.  This building is located on Wallops Mainland.  NASA has 
been using the OB Area since 1972.  In 1988, NASA submitted a RCRA Part B 
Permit Application and was issued a Subpart X permit on September 20, 2005. 
 
For further information, please contact the Environmental Group Lead at NASA 
Goddard Space Flight Center, Wallops Flight Facility, Building F-160, Code 250.W, 
Wallops Island, Virginia, 23337 or by telephone at (757) 824-1987 or (757) 824-1718 
or fax at (757) 824-1819. 

 
4. OPEN BURNING AREA DESCRIPTION, LOCATION AND BACKGROUND 
 
4.1 Site Geology and Hydrogeology 
 

Located within the Atlantic Coastal Plain physiographic province, WFF is underlain 
by approximately 2,135 meters (7,000 feet) of sediment that lies atop crystalline 
basement rock.  The sedimentary section, ranging in age from Cretaceous to 
Quaternary period, consists of a thick sequence of non-marine deposits overlain by a 
much thinner sequence of marine sediments.  The two uppermost stratigraphic units 
at WFF are the Yorktown Formation and the overlying Columbia Group sediments, 
which are not subdivided into formations. 
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The southern end of Wallops Island consists of nearly level to steep, very deep, 
moderately well to excessively drained, Fisherman Assateague fine sands complex.  
The area relies on natural drainage patterns to intercept and divert flow.  The 
maximum elevation of the southern end of Wallops Island is 4.3 meters (14 feet) 
above mean sea level. 
 
The VDEQ has identified four major aquifers on the Eastern Shore of Virginia: the 
Columbia aquifer and the three aquifers comprising the Yorktown-Eastover multi-
aquifer system. 
 
The water table aquifer, known as the Columbia aquifer, primarily consists of 
Pleistocene sediments of the Columbia Group.  It is unconfined and typically overlain 
by wind-deposited beach sands, silts, and gravel.  The aquifer occurs between depths 
of 1.5 to 18.3 meters (5 and 60 feet) below the ground surface.  The water table 
ranges from depths of 0 to 9.1 meters (0 to 30 feet) below the ground surface.  
Groundwater flow is generally east and north toward nearby creeks and the marsh 
area that separates Chincoteague Island from the mainland. 
 
The Yorktown-Eastover aquifer system is a multi-aquifer unit consisting of late 
Miocene and Pliocene deposits and is composed of the sandy facies of the Yorktown 
and Eastover Formations. The top of the shallowest confined Yorktown-Eastover 
aquifer at WFF is found at depths of approximately 30.5 meters (100 feet) below the 
ground surface.  It is separated from the overlying Columbia aquifer by a 6.1 to 9.1-
meter (20 to 30-foot) confining layer (aquitard) of clay and silt.  The Yorktown-
Eastover aquifers are classified as the upper, the middle, and the lower Yorktown-
Eastover aquifers.  Correspondingly, each Yorktown-Eastover aquifer is overlain by 
the upper, middle, and lower Yorktown-Eastover aquitards.  In the Wallops area, the 
lower Yorktown-Eastover aquifer contains the freshwater/saltwater interface, which 
occurs at a depth of approximately 91 meters (300 feet) below mean sea level.   
 
The Wallops Island's unconfined surface aquifer (Holocene beach sands) drains 
groundwater vertically from 1 to 2 meters (3 to 6 feet) until meeting the water table, 
then flows down-gradient to either interior marshes or the ocean.  Recharge to the 
water table aquifer is through direct infiltration of rainwater, and through gains from 
Hog Creek and the adjoining marshes.  Recharge to the Miocene Aquifer is from the 
central portions of the Eastern Shore in Maryland. Flow gradients on Wallops Island 
vary in direction relative to seasonal and tidal influences on head pressure.   
  
Seven monitoring wells were installed in September 1998. Data used to characterize 
the water table aquifer was collected from slug tests conducted on monitoring well 1.  
The test results indicated a hydraulic conductivity (K) of 0.00115 feet per second and 
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a transmissivity (T) of 4.5 square feet per second. Groundwater flow is generally to 
the northeast.  
 
As a result of the major storm event of November 11-13, 2009, the original 
background monitoring well MW-3 was damaged and was deemed inoperable. The 
Permittee submitted an Open Burn Area Proposed Background Well (MW-4) 
Analysis Report, dated February 9, 2010. The above Report proposed an original 
point-of-compliance well, MW-4, to serve as the new background monitoring well, 
replacing the damaged background well MW-3. In a letter dated April 5, 2010, the 
DEQ determined that MW-4 was a suitable replacement background well. On May 6, 
2010, the Permittee requested a Class 2 permit modification to replace MW-3 with 
MW-4 as the facility background well. MW-4 was approved as the OB Area 
background well on August 3, 2010. 

 
4.2 Open Burning Area 
 

Open Burning is considered the safest treatment method for hazardous waste rocket 
motors and igniters and is conducted in a manner to minimize impacts to the 
environment.  The rocket motors and igniters are considered hazardous waste because 
they meet the characteristic of reactivity (D003) and some have secondary toxicity 
characteristics for chromium (D007) or lead (D008).  HCOCs are discussed in 
Section 6.0.  The OB Area (refer to figures found in OB permit Attachment II.A 
Facility Description), located on the shoulder of the dike road at the southwestern 
corner of Wallops Island, consists of four subunits (ground embedded cylinders) and 
one open burn pad assembly. Subunits 1 and 3 are vertical steel cylinders made from 
Taurus rocket motor casings (refer to figures found in OB permit Attachment II.H  
Plans and Specifications for Open Burn Units). Subunits 1 and 3 are 0.6 meters (1.9 
feet) in diameter, stand 0.8 meters (2.6 feet) above the ground surface, and are 
embedded 2.3 meters (7.5 feet) below the ground and filled with concrete.  Subunit 2 
is a vertical steel cylinder made from a Nike rocket motor casing.  Subunit 2 is 0.4 
meters (1.4 feet) in diameter, stands 1.1 meters (3.5 feet) above the ground surface, 
and is embedded 2.2 meters (7.1 feet) below the ground surface.  Subunit 2 also is 
filled with concrete.  Subunit 4 (refer to figures found in OB permit Attachment II.H  
Plans and Specifications for Open Burn Units) is 0.7 meters (2.4 feet) in diameter, 
stands 1.10 meters (3.6 feet) above the ground surface, and is embedded 3.1 meters 
(10.2 feet) below the ground surface. The subunits 1, 2, and 3 were constructed 
around 1989.  Subunit 4 was installed in 2012. 
 
The open burn pad assembly (refer to figures found in OB permit Attachment II.H,  
Plans and Specifications for Open Burn Units) is a 4.6 meters (15 feet) square by  
46 centimeters (18 inches) thick concrete pad with a steel plate in the center for motor 
head attachment.  The unit is equipped with a burn pad cover and is surrounded by a 
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berm.  Four cable tie downs are used to stabilize the motors.  The pad was constructed 
around 1996. 
 
The OB Area is within the 100-year floodplain.  The subunits are covered when not in 
use to prevent entry and accumulation of precipitation.  The subunits also have 
concrete bases to prevent contact between constituents, subsurface soils, and 
groundwater.  A berm and cover for the pad has been designed and will be in use 
prior to the permit approval.  Runoff, which should not come in contact with 
contaminated media, is directed across the access road to the east and north and 
across vegetation to the south and west.  Runoff is not collected and does not impact 
other drainage structures on the Island.  Runoff from the OB Area infiltrates into the 
sandy soil surrounding the units.  
 
Any rocket motor treated at the OB Area, follows guidelines and measures, which 
have been approved by the WFF Safety Office.  The rocket motor and igniter are 
placed inverted into a cylinder or attached to the pad motor head assembly.  The 
igniter is set off by a battery hook-up, from behind a protective barrier.  The distance 
between the barrier and burning area is specified in a ground safety plan prepared for 
each rocket motor type.  Burned motors and igniters are inspected for visible signs of 
untreated material.  If untreated material is present in the motor, then the motor is 
reignited or the material removed and reignited on the burn pad.  
 
Occasionally, propellant is removed from a motor(s) when modifications are required.  
Propellant (not in a motor casing), ash, residue, or ejected material are placed on the 
burn pad in a burn pan.  A squib igniter is fabricated, and the material is ignited.  Any 
unburnable material is containerized, sampled for characterization, if necessary, and 

contractor. 
 
4.3 Past Releases 
 

On July 30, 2013, several fires developed in the immediate vicinity of the OB Area 
and one fire in the State of Virginia marsh, northwest of the OB Area.  The fires 
occurred as a result of small pieces of ejected propellant from the open burning of one 
Taurus motor.  During the inspection process of the motor, inconsistencies were 
found in the Taurus rocket motor, which were similar to those found in the motor 
which caused the fire on July 17, 2013.  The Wallops Flight Facility Fire Department, 
which is on-scene for all OB operations, positioned additional equipment and 
manpower at the site to respond to the fire, should one occur.  As a result, all fires on 
WFF property were immediately extinguished.  The fire on Virginia state property 
was extinguished within 45 minutes. 
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On July 17, 2013, several fires developed in the State of Virginia marsh, northwest, 
west, and southwest of the OB Area.  The fires occurred as a result of small pieces of 
ejected propellant from the open burning of one Taurus motor.  The Wallops Flight 
Facility Fire Department, which is on-scene for all OB operations, responded to the 
fire.  Additional water tankers were supplied by the Atlantic Virginia Volunteer Fire 
Department.  All permit procedures were followed during treatment.  A Ground 
Safety representative was also present during operations.  The fire self-extinguished 
at approximately 9:16 p.m. 
 
On October 25, 2010, two small fires, each scarring approximately patches of grass 
and brush covering an area of approximately 10 feet by 10 feet. One fire extinguished 
itself and the other fire was extinguished with water by the on-scene Wallops Fire 
Department. The fire, which extinguished itself, was approximately 30 feet northeast 
of the burn pad, on the road.  The second fire was approximately 20 feet southwest of 
the burn pad in the brush.  The ejected material was from Arcas motor grain.  
On March 25, 2009, during routine Open Burn (OB) Area operations, the on-scene 
fire department personnel responded to two small brush fires at the facility.  The fire 
did not occur outside the facility, did not result from a release of hazardous waste, 
and did not threaten human health or the environment.  
 
On March 10, 1992, six Nike rocket motors were prepared for OB at the rocket motor 
disposal site on the south end of the island.  These motors, which were manufactured 
in 1959, had been contaminated with sea water during the January storm which hit 
Wallops Island.  Two of the six motors were prepared for open burning and at 
approximately 1430, the first motor was ignited without incident.  Upon ignition of 
the second motor an anomaly occurred which resulted in the motor being ejected 
from the subunit.  This motor hit the pavement in the vicinity of the tube from which 
it had been ejected and came to rest approximately 50 meters south of the tube in the 
marsh/beach area.  There were no personnel injuries or significant property damage 
as a result of this anomaly.  It should be noted that all necessary safety precautions 
were followed and all environmental restrictions adhered to during these disposal 
operations.  The technicians also indicated several small brush fires were started by 
this motor.  One fire was unique in that it was started approximately 150 meters west 
of and behind the barricade.  All fires were extinguished by Damage Control, which, 
according to standard operating procedure, was stationed behind the barricade.  These 
fires were most likely the result of burning propellant being ejected from the motor.  
Procedures were modified to prevent reoccurrence of this anomaly.   

 
5. OVERVIEW OF CLOSURE PROCEDURES 
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The WFF OB Area is subject to the closure requirements of the VHWMR and RCRA 
regulations, under 40 CFR Part 264, Standards for Owners and Operators of 
Hazardous Waste Treatment, Storage, and Disposal (TSD) Facilities.   
 
The OB subunits and burn pad (HWMUs) will be closed in accordance with the 
closure performance standards (Section 2.0) and closure requirements for a Subpart X 
hazardous waste treatment facility.  
 
This closure plan is designed to provide documentation of the closure of the OB Area 
subunits and burn pad in accordance with the VHWMR and RCRA. Any hazardous 
waste constituents remaining after closure will not adversely impact any 
environmental media in excess of the DEQ established exposure levels and that direct 
contact with any constituents remaining from the site will not pose a threat to human 
health and/or the environment. 
 
The closure procedures require that all wastes, waste residues, aggregates, soils, 
wastewaters, and rinseates that are generated from the closure activities of the 
HWMUs be segregated and stored in separate containers, and representatively 
sampled and tested to assure compliance with the VHWMR and RCRA.  All wastes, 
wastewaters, rinseates, soils, and residues related with the closure of the HWMUs 
will be stored on-site in temporary storage containers in accordance with regulations.  
No waste piles will be created during closure activities.  Waste debris, soils, and 
residues will be stored in large roll-off containers, if needed. 
 
The Regional Office of DEQ will be notified of the temporary (less-than-90-day) 
storage of hazardous waste and other wastes associated with closure at the OB Area.  
The Regional Office will be notified a minimum 45 days prior to commencement of 
closure activities. 
 

-in Policy, contaminated environmental 
debris or media is subject to regulation under RCRA if they contain hazardous waste.  
Contaminated residues and environmental media contain hazardous waste when the 
following occurs: 

 
 When the residues or media (e.g., soil, aggregate, wastewaters, etc.) exhibit a 

characteristic of hazardous waste in accordance with 40 CFR Part 261, Subpart C, 
Characteristics of hazardous Waste, § 261.20. 
 

 When a residue, waste, or wastewater removed from a regulated unit, which 
manages a listed waste under 40 CFR Part 261, Subpart D, Lists of Hazardous 
Wastes, contains a hazardous constituent from Part 261 Appendix VI or VIII. 
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 When the media are contaminated with concentrations of hazardous waste 
constituents that are above health or risk-based levels. 

 
Any soil, subsoil, and equipment contaminated with hazardous waste and any 
leachate from the HWMUs are required to be managed as a hazardous waste if the 
concentration of HCOCs exceeds the current EPA Regional Screening Level (RSL) 
Table industrial Risk-Based Screening Level (RBSL) for direct exposure to soils, 
and/or the contaminated soil exhibits a characteristic of a hazardous waste in 
accordance with the VHWMR and RCRA. That is, any soils, subsoils, sediments, 
materials, wastewaters, or equipment contaminated with hazardous waste constituents 
are required to be disposed in a permitted hazardous waste landfill, unless 
demonstrated by testing that they are nonhazardous in accordance with specified 
decontamination standards of the approved closure plan and the VHWMR and RCRA 
regulations.  
 
The demonstration by testing includes the analyses for all HCOCs specified in the 
approved closure plan, analyses to demonstrate that the materials are not 
characteristic hazardous waste. 
 
All soils, subsoils, sediments, materials, wastewaters, or leachate or other wastes 
generated during closure that are demonstrated to be hazardous must be treated or 
disposed so to comply with 40 CFR Part 268, Land Disposal Restrictions, Subpart D, 
Treatment Standards, 40 CFR § 268.40, Applicability of Treatment Standards. 
 
All waste materials generated in the closure process that are demonstrated as non-
hazardous are required to be disposed of as a solid waste in accordance with the 
VHWMR. Disposal of all nonhazardous wastes will require documentation of 
disposal from the authority regulated under the Virginia Solid Waste Management 
Regulations (VSWMR). 
 
Wastewaters generated in the closure process that are demonstrated as nonhazardous 
are required to be disposed to a publicly or privately owned wastewater treatment 
plant regulated by the Clean Water Act (CWA) or equivalent. Disposal of all 
nonhazardous wastewaters will require documentation of prior approval for disposal, 
and documentation of disposal from the authority regulated under the CWA. 
 
Hazardous waste is not stored at the OB Area.  No hazardous waste will be stored in 
the OB Area at closure.  The maximum amount of propellant to be disposed of per 
year is 30.4 metric tonnes (33.5 tons) based on Virginia Synthetic Minor Air Permit 
40909.  To date, the maximum amount of propellant burned in a year has been 20 
metric tonnes (22 tons) in 1998 and 2013.  The design capacity is 16.9 metric tonnes 
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(18.6 tons) based on the propellant weight of one GEM 46 rocket motor being burned 
in one day. 
 
The rocket motors and igniters are considered hazardous waste primarily because 
they meet the characteristic of reactivity (D003).  In 40 CFR § 261.23 (a) (6 and 8) 
reactivity is defined as follows: 
 
(6)  It is capable of detonation or explosive reaction if it is subjected to a strong 

initiating source or if heated under confinement. 
 
(8)  It is a forbidden explosive as defined in 49 CFR § 173.54, or a Division 1.1, 1.2, 

or 1.3 explosive as defined in 49 CFR § 173.50 and 173.53. 
 
Rocket motors treated at the OB Area are reactive because they are Class 1.1 through 
1.3 explosives.  Further discussion can be found in Section 4.0 and Section 6.2. 
 
Certain rocket motors or igniters may also exhibit the toxicity characteristic for 
chromium (D007) or lead (D008) because based on their MSDS it is assumed that 
they would fail the Toxicity Characteristic Leaching Procedure (TCLP) regulatory 
levels found in 40 CFR § 261.24 Table 1. 
 
Since hazardous waste is not stored at the OB Area, hazardous waste requiring 
removal would be limited to contaminated soil, structures, waste residues, 
wastewaters, and rinseates.  All hazardous waste will be managed in accordance with 
the VHWMR and RCRA and a Health and Safety Plan will be developed for the 
facility closure. 
  
A decontamination area will be set up prior to dismantling of facility structures.  The 
area will also be used for all non-disposable sampling equipment decontamination. 
The area will be sufficiently sized and sloped to allow the decontamination of the OB 
subunits; subunit covers burn pad cover and large equipment.  All structures, 
wastewaters, rinseates, soils, and residues will be characterized in accordance with 
Section 14.0 and disposed of in accordance with the VHWMR, RCRA, and Land 
Disposal Restrictions (LDR) to a permitted TSD if found to be a hazardous waste.  
The steel cylinders will be extracted from the ground and placed in the 
decontamination area.  The cylinders will be steamed cleaned and allowed to air dry.  
The steel cylinders will be characterized, demilitarized, and if found to be 
nonhazardous, recycled as scrap metal.    
 
No decontamination waters will be allowed to collect in the decontamination area.  
Water from steam cleaning and decontamination will be collected in drums and 
characterized.  If the decontamination waters are not a hazardous waste and meet the 
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e. 
The concrete burn pad and pans will be sampled to characterize the material prior to 
disposal.   
 
The discrete grab samples will be scraped and cored from the concrete pad.  If it is 
determined that the pad is nonhazardous, the concrete will be disposed of in a sanitary 
or construction landfill.  If the sample results indicate that the material is hazardous, 
then an attempt will be made to decontaminate the burn pad.  The burn pans will be 
characterized and disposed of as hazardous waste.  At this point, the pad will be 
removed from the ground and placed in the decontamination area.  The pad will be 
double washed and rinsed.  After the material has air-dried a second series of grab 
samples will be collected and analyzed.  If the material remains hazardous the pad 
will be broken up, containerized, and disposed of as hazardous waste.  Wash and 
rinse waters will be collected and disposed of as hazardous waste. 
 
If soil excavation is necessary due to contamination, the soil will be excavated to the 
predetermined depth via the sample analysis. The excavated soil shall be 
appropriately containerized (i.e., in drums or roll-off containers) and sampled for 
appropriate waste classification.  If the soil is deemed to be a hazardous waste, the 
soil will need to be managed and disposed as hazardous waste.  If the soil is not 
deemed hazardous waste, then the excavated soil will be disposed of in accordance 
with VSWMR. 
 
The OB Area will have achieved clean closure, when all hazardous waste or 
hazardous waste HCOCs have been removed from the HWMU to levels such that 
direct contact with any parts of the HWMU or any HCOCs that remain after closure 
will not pose a threat to human health and/or the environment, nor adversely impact 
any environmental media in excess of the DEQ established exposure levels.   
 
Achievement of clean closure will be demonstrated by the systematic removal of 
hazardous wastes, by decontamination of the equipment, structures, and soils and 
subsoils (if needed), and by comparison of the HCOCs in the sample compliance data 
to one of the three decontamination standards in this closure plan. In order to achieve 
clean closure, the applicable standards for both soil and groundwater must be met. 
  
The OB Area will be considered clean closed, requiring no further closure activities if 
one of the following conditions is met: 
 
1. The concentrations of HCOCs in the compliance samples are below the method 

detection limits of the analytical test methods,  
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2. The concentrations of HCOCs in the compliance samples are below or not 
statistically different from the background sample levels, or 
 

3. The concentrations of HCOCs in the compliance samples are at or below DEQ 
approved risk-based levels.  

 
If performance standards 1, 2, or 3 are achieved, the OB Area soil will be considered 
to be clean closed.  If the standards cannot be achieved, the structures and soils may 
be removed and disposed of at a TSD facility as a means to comply with the closure 
requirements of VHWMR and RCRA. 

 
6. HAZARDOUS CONSTITUENTS OF CONCERN  
 
6.1. Maximum Waste Inventory 
 

NASA does not store hazardous waste at the OB Area.  No hazardous waste will be 
stored in the OB Area at closure.  The maximum amount of propellant to be disposed 
of per year is 30.4 metric tonnes (33.5 tons) based on Virginia Synthetic Minor Air 
Permit 40909.  To date, the maximum amount of propellant burned in a year has been 
20 metric tonnes (22 tons) in 1998 and 2013.  The design capacity is 16.9 metric 
tonnes (18.6 tons) based on the propellant weight of one GEM 46 rocket motor being 
burned in one day.  

 
6.2. Hazardous Waste Determination 
 

The rocket motors and igniters are considered hazardous waste primarily because 
they meet the characteristic of reactivity (D003).  In 40 CFR § 261.23(a) (6 and 8) 
reactivity is defined as follows: 
 
(6)  It is capable of detonation or explosive reaction if it is subjected to a strong 

initiating source or if heated under confinement. 
 
(8)  It is a forbidden explosive as defined in 49 CFR § 173.54, or a Division 1.1, 1.2, 

or 1.3 explosive as defined in 49 CFR § 173.50 and 173.53. 
 
Rocket motors treated at the OB Area are reactive because they are Class 1.1 through 
1.3 explosives.   
 
Certain rocket motors or igniters may also exhibit the toxicity characteristic for 
chromium (D007) or lead (D008) because based on their MSDS it is assumed that 
they would fail the Toxicity Characteristic Leaching Procedure (TCLP) regulatory 
levels found in 40 CFR § 261.24 Table 1. 
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The facility and laboratory performing the analytical testing will follow quality 
assurance and quality control (QA/QC) procedures consistent with Chapter one of 
SW-846. SW-846, Chapter One, Section 3.4.1, Control Samples, specifies the 
following: 

 
1. 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 collection process beginning 
with sampling and continuing through transportation, storage, and analysis.  
 

2. Each day of sampling, at least one field duplicate, and one equipment rinseate 
should be collected for each matrix sampled.  If this frequency is not appropriate 
for the sampling equipment and method, then the appropriate changes should be 
clearly identified in the quality assurance project plan (QAPP).  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 
samples of one matrix type), enough volume should be collected for at least one 
sample so as to allow the laboratory to prepare one matrix spike and either one 
matrix duplicate or one matrix spike duplicate for each analytical method 
employed. This means that the following control samples are recommended: 

 
 Field duplicate (one per day per matrix type) 

 
 Equipment rinseate (one per day per matrix type) 

 
 Trip blank (one per day, volatile organics only) 

 
 Matrix spike (one per batch [20 samples of each matrix type]) 

 
 Matrix duplicate or matrix spike duplicate (one per batch) 

 
 As recommended by DEQ, a field blank will also be collected (one per day 

per matrix type). 
 
Additional control samples may be necessary in order to assure data quality to meet 
the project-specific data quality objectives. 
 
The QA/QC samples will be handled the same as all other environmental samples.  
Sample labeling, chain-of-custody, sample preservation, etc., will be discussed in 
Section 8.0. 
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The appropriate QA/QC samples, sample data, and laboratory data, and laboratory 
QA/QC control procedures specified within the closure plan will be discussed and 
summarized in the closure report as it pertains to the demonstration of closure.  
 
All of the QA/QC laboratory data will be included with all other field and sampling 
data and will be provided in an Appendix of the Closure Report.  

 
8. CLOSURE SAMPLING AND ANALYSES PLAN 
 
8.1. Field Procedures 
 

Field and laboratory activities for all sample collection and handling shall be done in 
accordance with SW-846 and as noted in the following sections.  Prior to the 
sampling event, a laboratory will be contracted to perform the analytical 
requirements, and necessary materials obtained to perform the sampling.  Sampling 
personnel will wear a new pair of gloves for each sample collected. 

 
8.1.1. Instrument Calibration 

 
All field analytical instruments shall be calibrated before each event and on each day 

calibration shall be documented in the field logbook.  Instruments shall also be 
thoroughly cleaned with deionized water between calibration standards and samples. 

 
8.1.2. Sample Containers 

 
All sample containers will be new and contaminant free.  The sample containers will 
be provided by the laboratory.  The containers to be used for samples for hazardous 
constituent analyses will be selected based on guidance found in SW-846. 

 
8.1.3. Sample Labeling 

 
All sample labeling will be done in the field with indelible/waterproof ink.  Any error 
will be crossed out with a single line, dated, and initialed.  Each sample container will 
be labeled with the following information: 

 
 Site name; 

 
 Sample identification number; 

 
 Sample location with grid coordinates tied to established survey location.  The 

sample location will have xyz coordinates denoting plan locations and depth; 
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 Date and time of collection; 

 
 Type of preservation; 

 
 Analysis required; 

 
 Sample type (grab, composite); 

 
 Sample matrix (soil, water, other); and 

 
 Any other information pertinent to the sample. 

 
8.1.4. Data Collection 
 

A field logbook shall be utilized which contains the following information at a 
minimum: 
 
 Project for which the sample is being collected; 

 
 Date and time; 

 
 Name of collector(s); 

 
 Source of sample (including name, location, and sample type); 

 
 Deviations from Sampling Plan or Standard Operating Procedures; 

 
 Pertinent field data (pH, temperature, conductance, depth of sample, weather 

conditions, etc.); 
 

 Unique sample or log number; and 
 

 Sampling techniques. 
 
8.1.5. Sample Preservation 
 

Each sample will be placed into an appropriate and properly labeled sample 
container.  All samples will be kept in a cooler and maintained at 4°C during 
shipment to the laboratory and until analyses are performed.   
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8.1.6. Chain-of-Custody Control 
 

Strict chain-of-custody procedures will be maintained for all samples.  A chain-of-
custody form will be completed for each set of samples collected.  The form is 
maintained as a record of sample collection, transfer, and receipt by the laboratory.  
Custody of samples will be maintained and documented from the time of sample 
collection to the completion of analysis. The laboratory conducting the sample 
analysis will provide chain-of-custody documentation. The chain-of-custody will be 
included in the final closure report as an appendix. 

 
8.2. HWMU Sampling  
 
8.2.1. Soil and Subsoil Sampling 
 

The soil sampling area size for the purposes of soil sampling to determine clean 
closure is defined as the area affected by a release at the site.  Though historical 
release information will be evaluated at the time of closure, from historical 
information thus far a conservative 15-meter (50-foot) radius around the cylinders 
and pad will be used at closure.  Motors placed in the cylinders are approximately 2 
meter (6 feet) above the soil surface.  The tallest motor attached to the burn pad 
historically is approximately 6 meters (17 feet) above ground surface.  The additional 
height and its effect on the trajectory of ejected material have been calculated and the 
potential impact area determined to be a 13-meter (42-foot) radius area around the 
burn pad.  
 
The sample locations will be chosen based upon simple random sampling using a 
statistical sampling strategy, biased sampling (for known hot spots) or, alternatively, 
every grid node may be sampled.  Please note, if random sampling is performed then 
the random number table used, in addition to the sampling locations, shall be 
provided to the DEQ with the closure certification report.  For random sampling, the 
appropriate number of samples needed will be determined depending on the surface 
area size and possible statistical method to be used.  
 
A grid will be established, over the OB Area.  The size and number of grid locations 
will be determined based on approximate surface area and in accordance with 
sampling procedure outlined in SW-846.  Sampling at a minimum of eight different 
soil sampling locations shall be obtained in the vicinity of the OB subunits and pad, 
and beneath the subunits and pad once they have been removed.  Soil samples shall 
be obtained from the surface layer, the 0-15 centimeter (0-6 inch) layer, the 15-30 
centimeter (6-12 inch) layer, the 30-46 centimeter (12-18 inch) layer, and the 46-61 
centimeter (18-24 inch) layer.  Soil samples will be collected using EPA standard 
operating procedures.  The collection of soil samples for volatile organic compounds 
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and heavy metals analyses will follow SW-846.  All sampling equipment will be 
decontaminated between samples to avoid cross-contamination at the various depths.  
Equipment decontamination shall be per the requirements of Section 13.1. 
 
Should soil contamination be detected beneath a HWMU that exceeds the closure 
plan clean closure decontamination standards, then the horizontal extent of potential 
contamination outside the HWMU boundary will be evaluated by systematic soil 
sampling.  The initial soil sampling scheme of the closure plan will be laterally 
extended beyond the initial sampling plan design by sampling in incremental 1 meter 
(3.3 feet) distances in each direction of the original HWMU sample grid until soil 
contamination is either not detected or is shown to be in compliance with the closure 
plan decontamination standards and performance standards.  
 
In the above expanded soil sampling scheme, eight randomly selected sample 
locations will be established at the perimeter of each incremental 1 meter (3.3 feet) 
distance outside the original designated HWMU area; the eight random samples will 
include two samples per side.  Sampling protocol (including sample depths and 
analyses) will follow procedures established for the initial soil sampling design of the 
HWMU. 
 
The soil sampling data from each extended 1 meter (3.3 feet) sampling zone will not 
be statistically manipulated to allow a dilution effect of the original sample data or 
any subsequent extended 1 meter (3.3 feet) sampling zone. That is, each set of 
sampling data from each additional 1 meter (3.3 feet) of extended sampling area will 
be statistically evaluated separately from the original data set and any subsequent data 
sets created by the incremental 1 meter (3.3 feet) sampling protocol noted above.   
 
Should excavation be required, removed soil shall be containerized in drums or roll-
off containers. Sampling from such containers for characterization prior to disposal 
shall consist of multiple grab samples composited into one. All solid and hazardous 
wastes will be characterized in accordance with 40 CFR §  264 and 268 and Section 
14.0 prior to disposal.   

 
8.2.2. Runoff Sampling 
 

After analyzing the topography, a minimum of five samples will be taken from the 
receiving stormwater ditch which could have received runoff from the burn pad prior 
to the construction of its berm and cover.  The random sampling methodology is 
satisfactory to select sediment sample locations.  The sediment sampling protocols 
(including sample depths and analyses) will follow procedures established for the soil 
sampling design of the HWMU.  Sediment samples should be from the 0-15 
centimeter (0-6 inch) layer, the 15-30 centimeter (6-12 inch) layer.   
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8.2.3. Groundwater Sampling 

 
Groundwater data generated via the GMP will be utilized to evaluate the groundwater 
at closure. 

 
8.2.4. Wash and Rinseate Sampling 
 

Verification of the decontamination of HWMU structures and equipment involves the 
collecting final rinseate water samples from the structure and collecting separate final 
rinseate from each individual piece of equipment of the HWMU.  The final rinseate is 
to utilize analyte-free (deionized) water. 
 
The final rinseate samples are taken after all of the hazardous wastes have been 
removed from the unit structure and the individual equipment.  Also, after the 
HWMU and equipment have been cleaned, pressure washed, steam cleaned, and 
rinsed, etc., in accordance with the decontamination procedures specified in Section 
13.0.  The final rinseate of each HWMU structure and each piece of equipment are to 
be individually sampled and tested for the HCOCs to determine whether the HWMU 
structure and individual equipment meets the decontamination standards.   
 
Wash waters and rinse waters from the HWMU and equipment will be combined in 
common containers and tested to establish the proper method of disposal.  All wastes, 
washwaters, and rinse waters generated during closure will be sampled as discrete 
samples and tested for HCOCs and for TCLP parameters to characterize the waste for 
disposal in accordance with regulations.  

 
8.2.5. Structures Sampling 
 

The discrete grab samples will be scraped and cored from the concrete pad.  A 
minimum of five samples shall be taken from the concrete.  Sampling will be 
performed to characterize the waste as a hazardous waste.  All solid and hazardous 
wastes will be characterized in accordance with 40 CFR § 264 and 268 and Section 
14.0 prior to disposal.   

 
8.3. Background Sampling 
 

All background samples will be collected using EPA standard operating procedures.  
Background samples will be labeled, collected, handled, preserved, and shipped in a 
manner identical to the closure compliance samples of the same mediums.  All 
QA/QC procedures discussed in Section 7 will be followed for the background 
samples.  These samples will be analyzed for the HCOCs, as listed in Table 2, and in 
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accordance with the requirements of SW-846.  All sampling equipment will be 
decontaminated between samples to avoid cross-contamination at the various depths 
per the requirements of Section 13. 

 
8.3.1. Background Soil Samples 
 

The background locations shall be selected in an area uncontaminated by site 
operations and from an area containing soils geologically similar to the compliance 
sample soils.  The proposed location shall be submitted to the DEQ for approval prior 
to sampling.   
 
Soil borings will be used to verify and document the nature and properties of the 
background soils in comparison with soils and subsoils from the HWMU.  Discrete 
soil samples will be collected from each boring.  A geologist will be present on-site 
during the sampling to insure that the background soils collected are representative of 
the soils.   
 
A minimum of eight discrete sampling locations will be used.  Background samples 
will be obtained from the surface layer, the 0-15 centimeter (0-6 inch) layer, the 15-
30 centimeter (6-12 inch) layer, the 30-46 centimeter (12-18 inch) layer, and the 46-
61 centimeter (18-24 inch) layer. 

 
8.3.2. Background Rinseate Samples 
 

Background rinseate samples will be taken from the water supply which is the source 
of wash water and rinseate water in the decontamination of the HWMUs.  If the 
potable water source is to be used for decontamination, then potable water will be 
collected from the cold water tap after running the tap fully open for a minimum 
period of 5 minutes.  
 
Background final rinseate samples may also be taken from a background structure 
which is of similar construction materials to the HWMU structure, if the background 
structure has not been impacted by the facility's HWMUs operations and HCOCs 
managed at the facility site.  The final rinseate samples from a background structure 
will be taken after decontamination by washing and rinsing in the same manner as the 
HWMUs undergoing closure.  

 
8.3.3. Background Groundwater 
 

Background groundwater will be as stated in the Groundwater Monitoring Plan 
(GMP). 
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8.4. Report Content 
 

Laboratories will provide a report that includes the following, at a minimum: 
 

1. Title page 
 

2. Sample analysis request form, field chain of custody 
 

3. Internal chain-of-custody 
 

4. Date and time of analysis, name of analyst and analyte 
 

5. Method summary 
 

6. Sample data: 
 
a. Analytical reports 

 
b. Method detection limits (MDL) 

 
c. Practical quantitation limits (PQL) 

 
7. Quality control summary: 

 
a. Duplicate 

 
b. Matrix spike 

 
c. Matrix spike duplicate  

 
d. Blank  

 
e. Laboratory control spike, if applicable 

 
f. Surrogate recovery summary forms 

 
8. Sample holding time(s)  

 
9. Signature by qualified professional 
 
A summary of results compiled by chemical component will be provided in the form 
of a data summary table.  The summary results should include as a minimum: 
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parameter (chemical component), analytical method, PQLs, MDLs, sample number, 
results, and units.  A qualified professional shall sign the summary of results table.  
Non-detected analytes should be reported as the detection limit with the code "U" or 
specified as not detected (ND).  Analytes detected above the detection limit, but 
below the quantitation limit (PQL, etc.), should be reported as an estimated 
concentration with the code "J". Analytical results shall be received as hard copy and 
electronically (i.e. Excel spreadsheet). 

 
9. HEALTH AND SAFETY PLAN FOR CLOSURE ACTIVITIES 
 

All personnel performing closure activities at the site shall be appropriately trained in 
accordance with all applicable Occupational Safety and Health Administration 
(OSHA) regulations.  A Health and Safety Plan (HSP) meeting all applicable OSHA 
requirements must be developed for these closure activities.  All personnel 
performing closure activities will be trained in the requirements of the HSP and the 
HSP will be provided to them prior to initiation of closure activities.  Personnel will 
be required to sign the HSP indicating that they have read and understand it.  The 
HSP will be available at all times when closure related activities are taking place. 
 
The HSP shall designate a Site Safety Officer that will be present during all closure 
activities.  The HSP shall provide steps for appropriate selection of personal 
protective equipment and for decontamination of personnel.  The decontamination 
area shall be staged prior to closure activities commencing.  The required 
notifications of the start of closure activities shall be made to the DEQ and 
appropriate local authorities.  The boundaries of the closed OB Area will be defined, 
cordoned off, and posted to prevent unauthorized entry of site personnel during 
closure activities.   Please note that entry to the site by the surrounding population is 
unlikely due to the presence of round-the-clock security at Wallops Island and badge 
requirements that prevent unauthorized entry.  However, to insure no unauthorized 
entry during these closure activities, "NO ENTRY" signs shall be posted to minimize 
the possibility of unauthorized entry.  The equipment decontamination area will be 
established and constructed as described in Section 13.0.   

 
10. CLEAN CLOSURE DECONTAMINATION STANDARDS 
 

The OB Area will be closed in accordance with the VHWMR and RCRA, 40 CFR §  
264, Subpart G, §264.111, Closure Performance.  The OB Area will have achieved 
clean closure, when all hazardous waste or hazardous waste constituents (HCOCs) 
have been removed from the HWMU to levels such that direct contact with any parts 
of the HWMU or any HCOCs that remain after closure will not pose a threat to 
human health and/or the environment, nor adversely impact any environmental media 
in excess of the DEQ established exposure levels.   



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 

Exhibit II.G-27 

 
Achievement of clean closure is demonstrated by the systematic removal of 
hazardous wastes, by decontamination of the equipment, structures, and soils and 
subsoils (if needed). Also, by comparison of the HCOCs in the sample compliance 
data to one of the three decontamination standards in this closure plan. In order to 
achieve clean closure, the applicable standards for both soil and groundwater must be 
met. 
  
 
The OB Area will be considered clean closed, requiring no further closure activities if 
one of the following conditions is met: 
 
1. The concentrations of HCOCs in the compliance samples are below the method 

detection limits of the analytical test methods,  
 

2. The concentrations of HCOCs in the compliance samples are below or not 
statistically different from the background sample levels, or 
 

3. The concentrations of HCOCs in the compliance samples are at or below DEQ 
approved risk-based levels.  
 

If performance standards 1, 2, or 3 are achieved, the OB Area soil will be considered 
to be clean closed.  If the standards cannot be achieved, the structures and soils may 
be removed and disposed of at a regulated treatment facility as a means to comply 
with the closure requirements of VHWMR and RCRA. 

 
10.1. Analytical Non-detection 
 

The analytical test methods with the lowest practical quantitation limit or estimated 
quantitation limit (PQL/EQL) for each HCOC must be used for the non-detection 
criterion to be the basis for clean closure.   
 
In the rinseate, if a HCOC sample is above the detection limit, the performance 
standard will still be met if the HCOC is less than or equal to that of the 
corresponding HCOCs concentration in the equipment blank, field blank, raw water, 
or trip blank.   
 
If soil and subsoil sample results analytical non-detection for all of the HCOCs 
analyzed using the approved test methods and detection limits, then the specific 
sample locations showing the non-detection will be deemed to be uncontaminated.  If 
all soil and subsoil compliance samples result in non-detection for all HCOCs, then 
the soils and subsoils will meet the clean closure decontamination standard.   
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If soil and subsoil samples detect the presence of HCOCs, then the facility may 
demonstrate clean closure by one of the following:  
 
1. Statistical comparison of the compliance samples HCOCs to the background 

levels HCOCs,  
 

2. Risk assessment evaluation of the HCOCs present in the samples, or  
 

3. Further decontamination (soil removal) and soil sampling to demonstrate 
achievement of non-detection levels or risk-based levels acceptable to the DEQ. 

 
10.2. Statistical Comparison to Background 
 

A background statistical comparison will be employed to determine if adequate 
decontamination has been achieved for decontamination of the HWMUs and, removal 
of contaminated soils or concrete.  Background samples and compliance samples will 
be collected for the statistical comparison in accordance with Section 8.0.   
 
The statistical comparison will satisfy the following performance standards: 
 
1. The significance level will be no less than 5 percent throughout the statistical 

evaluation. 
 

2. Determination of the minimum number of samples, treatment of outliers, and 
treatment of non-detected values will follow the Interim Guidance Document on 
the Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, 
EPA, April 1989; and Statistical Analysis of Groundwater Monitoring Data at 
RCRA Facilities, Draft Addendum to the Interim Guidance, EPA, June 1992. 
 

3. The sampling results satisfy the assumptions associated with the selected 
statistical method(s) including the minimum number of background/compliance 
samples and the distribution of data points. 
 

4. Normality of the sample analytical results will be demonstrated for all of the 
HCOCs by the use of Probability Plots and the Shapiro Wilk test as specified in 
Chapter 1 of the EPA document Statistical Analysis of Groundwater Monitoring 
Data at the RCRA Facilities Addendum to Interim Final Guidance, July 1992. 
 

5. If the statistical comparisons indicate that there is no significant difference 
between the background and/or risk-based sampling results, the compliance 
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sampling results are deemed to pass the background and/or statistical comparison, 
and the decontamination/closure is deemed to be adequate. 
 

Statistical comparison of hazardous constituent concentrations in rinseate or soil 
samples to those of uncontaminated background samples may be made by the 
following procedures as specified below: 

 
10.2.1. Upper Tolerance Limits Procedure  

 
The tolerance limit method may only be used when the raw background data and the 
compliance data are normally distributed or the log transformation of the raw 
background data and the compliance data are normally distributed.  Using the data 
from the analyses of the eight background samples, an upper tolerance limit (UTL) 
for each HCOC will be calculated as: 
 
                     UTL = x + (K95(0.95,n) * s) 
 

Where: x = the mean of the measured values. 
 s = the standard deviation of the measured values. 
 k = k-factor for one sided tolerance limit test. 

 
The parameter K95(0.95,n) establishes the confidence interval for the UTL such that 
there is a 95 percent chance that at least 95 percent of the time, the actual constituent 
background concentration will be below the this upper bound.  The table, K-Factors 
for One Sided Normal Tolerance Limits, identifies the value of this parameter as a 
function of n.  The value of K for eight samples (n = 8) is 3.188. 
 
The results of the analyses of the rinseate samples from the containment area or piece 
of equipment will be compared to the appropriate UTL for all HCOCs analyzed in 
accordance with this closure plan.  If the concentration of every analyte in a sample is 
below the appropriate UTL, that item will meet the clean closure decontamination 
standard. 
 
The results of the analyses of each soil sample will be compared to the appropriate 
UTL for all HCOCs in accordance with this closure plan.  If the concentration of 
every analyte from all depths of a soil sample is below the appropriate UTL, that 
sampling location will be deemed to be uncontaminated.  Should all soil samples be 
uncontaminated in this fashion, the soil will have met the clean closure 
decontamination standard.  Should some soil samples demonstrate contamination, 
further soil sampling and removal will be conducted pursuant to Section 8 of this 
closure plan. 
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10.2.2. Alternate Statistical Procedure 
 
If the background data is not normally or log-normally distributed, then an alternate 
non-parametric statistical procedure must be used.   
 
A non-parametric Analysis of Variance (ANOVA) procedure such as the Kruskal-
Wallis Test or the Wilcoxon Rank-Sum Test will be used.  For the above procedures, 
at least eight soil samples from the HWMU and eight soil samples from the 
background soils will be compared. Decontamination of an area will be demonstrated 
by no significant statistical difference for data of all HCOCs between background and 
the HWMUs. 

 
10.3. Risk Assessment for Closure 
 

As an alternative to decontamination standards specified in 10.1 and 10.2 above, or in 
conjunction with, the concentrations of HCOCs detected may be compared to risk-
based standards in an attempt to demonstrate that the detected concentrations do not 
pose an unacceptable level of risk to human health and the environment   
 
All risk assessments will be conducted with the Virginia Unified Risk Assessment 

, as amended by the DEQ, along 
with other risk-based guidance provided by the DEQ.   
 
The risk goals/performance standards will be a hazard index of 1.0 for non-
carcinogens and an individual carcinogenic risk of I x lO-06 and cumulative 
carcinogenic risk of I x lO-04.  This risk assessment will be conducted assuming a 
future residential use of the property. 
 
If the HWMU cannot meet the residential risk closure standards, then NASA may 
propose to modify this closure plan for industrial risk-based closure.   An industrial 
land-use scenario may be used in derivation of the risk-based closure standards; 
however, limitation on land use will be placed on the property deed if the facility is 
closed by such standards.  If industrial scenario for risk-based closure is necessary, 
the facility shall notify DEQ.  

 
10.4. Alternative to Decontamination Standards for Soils 
 

As an alternative to further decontamination procedures (at any time in the closure 
procedures), NASA may elect to demolish any or all portions of the OB Area and 
manage them as hazardous waste prior to transporting offsite for disposal at a 
permitted hazardous waste TSD facility.   
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 

Exhibit II.G-31 

If the above alternative to demonstrate clean-closure for soils is selected, then: 
 
1. Sampling and analysis of underlying soils prescribed by the closure plan will be 

conducted to demonstrate clean closure.   
 

2. Prior to implementation of this alternative, WFF shall submit a proposed soil 
sampling plan and amendment to the closure plan to DEQ for approval.  Formal 
approval of the soil sampling plan and associated amendment to the closure plan 
by the DEQ will be required before implementation of this alternative. 

 
11. HWMU WASTE INVENTORY REMOVAL AND MANIFESTS TO A TSD 
 

The removal, transportation, treatment, storage, or disposing of all hazardous waste at 
the OB Area will be conducted in accordance with the VHWMR and RCRA, under 
40 CFR §  264, Subpart G, § 264.112.  The accumulation of hazardous waste will be 
carried out in accordance with RCRA, 40 CFR §  262, §262.34, and the accumulation 
period will be less than 90 days.  The 90-day accumulation period will begin the day 
the waste is generated.  Hazardous waste generated by the closure activities needs to 
be stored in a designated storage area or accumulation area on-site.  The DEQ 
Regional Office will be notified 15 days prior to the facility use of any new 
accumulation areas.  

 
11.1. Inventory Removal Summary Table 
 

NASA does not store hazardous waste at the OB Area. No hazardous waste will be 
stored in the OB Area at closure. All hazardous waste in the OB Area during closure 
will be the result of closure or decontamination activities.   
 
The OB Area closure report will provide a summary table of information related to 
the hazardous waste inventory removal from subunits 1, 2, 3, 4, and the burn pad.  
The closure report inventory removal summary table for each HWMU undergoing 
closure will include the following information: 
 
1. A table title such as, HWMU OB Area  Hazardous Waste Inventory Removal 

Summary. 
 

2. A description of the hazardous waste by chemical name and hazardous waste 
codes. 
 

3. The amount of hazardous waste removed under each shipment (e.g., 20, 55-gallon 
drums, 2, 20 cubic yd. roll-off containers, etc.). 
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4. The corresponding inventory removal listing, which shows the number and size of 
the containers removed, the EPA hazardous waste code numbers on all of the 
containers shipped, and the dates of shipment to an off-site TSD. (This 
information must correspond with the information on the manifests. Copies of the 
manifests will be provided in an appendix of the closure report.) 

 
11.2. Off-site TSD 
 

The closure report shall identify the off-site TSD facility name, address, EPA ID 
Number, telephone number, and facility contact that will be used for disposal or 
treatment of the hazardous wastes removed during closure. 

 
12. DECONTAMINATION OR DISPOSAL OF HWMUS  EQUIPMENT, 

STRUCTURES, AND SOILS 
 
12.1. Demolition, Removal and Disposal of the OB Units 
 

Prior to beginning the decontamination process, a pre-wash equipment sample blank 
should be collected by running deionized water through the decontamination 
equipment (high-pressure washer, steam equipment, etc.).  Samples should be taken 
from the decontamination equipment spray nozzle, etc.  
 
After high-pressure washing and rinsing the HWMUs a final rinseate sample will be 
collected from each HWMU.  In addition, a post-rinse sample should be collected 
from the high pressure washing equipment by pouring deionized water over the 
surface area of the equipment similar to the pre-wash equipment sample blank.   
 
A decontamination area will be set up prior to dismantling of facility structures.  The 
structures to be decontaminated include the 4 subunits, the burn pad, and the burn 
pans.  The area will also be used for all non-disposable sampling equipment 
decontamination.  The area will be sufficiently sized and sloped to allow the 
decontamination of the OB subunits.  The steel cylinders will be extracted from the 
ground and placed in the decontamination area.  The cylinders will be steamed 
cleaned and allowed to air dry.  The subunit covers and burn pad cover will also be 
steam cleaned and allowed to air dry.  No decontamination waters will be allowed to 
collect in the decontamination area.  Water from steam cleaning will be collected in 
drums and characterized in accordance with Section 14.  After wastewater 
characterization is complete, the material will be properly disposed.  If the wastewater 
is determined to be hazardous, the material will be disposed to a permitted hazardous 
waste TSD facility. 
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The concrete burn pad will be sampled to characterize the material prior to disposal.  
Characterization of the pad will be in accordance with the VHWMR.  The discrete 
grab samples will be scraped and cored from the concrete pad.  The material will be 
analyzed for the same waste constituents as the soil samples.  If it is determined that 
the pad is nonhazardous, the concrete will be disposed of in a sanitary or construction 
landfill.  If the sample results indicate that the material is hazardous, an attempt will 
be made to decontaminate the burn pad.  At this point, the pad will be removed from 
the ground and placed in the decontamination area.  The pad will be double washed 
and rinsed.  After the material has air-dried a second composite sample will be 
collected and analyzed.  If the material remains hazardous the pad will be broken up, 
containerized, and disposed of as hazardous waste.  Wash and rinse waters will be 
collected and disposed of as hazardous waste. 
 
The burn pans will be characterized and disposed of as hazardous waste. 
 
After removal of the OB subunits 1, 2, 3, 4, and the burn pad, an independent 
Virginia registered professional engineer will thoroughly inspect the containment 
surface for cracks, gaps or other migration pathways through which contamination 
may have potentially migrated to the soils underneath and adjacent to the units.  All 
cracks in the containment will be identified and included on the site survey for 
determining sampling locations in underlying soil. 
  
As an alternative to further decontamination procedures, at any time in the closure 
procedures, the facility may elect to demolish any or all portions of the OB subunits 
or pad and manage them as hazardous waste (if necessary) prior to transporting off-
site.  Should this alternative be selected, a soil sampling plan and closure plan 
amendment will be submitted to DEQ for approval.  Prior to removing the structure 
for disposal, the location of any cracks, gaps previously identified, will be marked for 
sampling of the underlying soil. 

 
12.2. Excavation Plan 
 

Should it be determined that removal of soils and concrete is required to achieve 
clean closure, demolition and disposal of the concrete structure and the 
underlying/adjacent soils will be performed in accordance with the following 
procedures: 
 
1. WFF will procure an excavation contractor who will supply a HSP and furnish 

evidence that all employees have been trained to demolish and dispose of the 
concrete structure as outlined in Section 10.0 and the HSP. 
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2. The decontamination zone and work zone will be cordoned off and set up per the 
procedures in the HSP. 
 

3. The contractor will demolish and excavate the affected concrete and soils.  The 
decontamination procedures described in this plan will be utilized during all 
excavation activities. 

 
12.2.1. Conditions That Trigger Excavation  
 

Soils and subsoils which fail the statistical and/or VURAM risk-based analysis 
decontamination standards will be excavated to a depth where the soils and subsoils 
demonstrate compliance with the decontamination standards.   

 
12.2.2. Vertical Extent of Excavation  
 

The vertical extent of contamination should be established based upon the following: 
 
1. The vertical extent of excavation will be based upon the extent of contamination 

that will be established by systematic vertical sampling of migration pathways 
and data evaluation using the clean closure decontamination standards (refer to 
Section 10.0). The proposed vertical sampling protocol and depths should be 
delineated. 
 

2. Typically, the soil sampling depth intervals should be provided from the bottom 
of the HWMU structure to a depth of 1 meter (3.3 feet) below the structure.  The 
typical soil sampling intervals beneath a HWMU are: the 0-15 centimeter (0-6 
inch) layer, the 15-30 centimeter (6-12 inch) layer, the 30-46 centimeter (12-18 
inch) layer, and the 46-61 centimeter (18-24 inch) layer. 
 

3. If sampling and analyses of soils and/or sediments shows HCOCs at levels which 
exceed all decontamination standards, then the soil and/or sediment will be 
removed to the bottom depth of the first 15 centimeter (6 inch) sample interval 
which shows compliance with the decontamination standards.  That is, excavation 
of soils will be to the bottom of the first clean sample depth interval.  This ensures 
removal of all soil/sediment that are shown not to meet the clean closure 
standards.  
 

4. If the initial sampling does not show compliance with decontamination standards 
at the deepest depths of the initially proposed sampling scheme (e.g. 2-ft), then 
additional vertical samples will be taken until samples show levels of HCOCs 
within the decontamination standards. 
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5. If soil or sediment contains HCOCs above the decontamination standards 
specified in Section 10.0 of this closure plan, soil or sediment excavation will be 
conducted down to maximum depth of one of the following:  

 
a. The bottom of the first soil sampling interval depth where sampling analytical 

data indicates compliance with the decontamination standards (clean closure 
conditions). 

 
b. The local seasonal low water table if less than 1.5 meters (5 feet).  The 

seasonal low water table depth will be established with concurrence from the 
Office of Remediation Programs, DEQ. 

 
c. The local bedrock, if less than 1.5 meters (5 feet). 

 
6. If soil contamination exists above the decontamination standard at depths greater 

than meters (5 feet), either DEQ will be formally notified for the potential need to 
amend the approved closure plan or to close the HWMU with hazardous waste 
closed in-place in accordance with the applicable regulations for the HWMU in 
the VHWMR.  

 
12.2.3. Horizontal Extent of Excavation  

 
The horizontal extent of contamination should be established based upon the 
following: 
 
1. The horizontal extent of excavation will be based upon the extent of 

contamination that will be established by systematic sampling of migration 
pathways and data evaluation using the clean closure decontamination standards 
in Section 10.0.  
 

2. If soils are contaminated beneath the HWMU which need removal to comply with 
decontamination standards and regulations, and if the secondary containment is 
insufficient to prevent runoff from the HWMU, the horizontal extent of the 
contamination will need to be determined. 
 

3. Some sampling plans include soil sampling of an area outside the actual HWMU 
boundary by inclusion of a buffer area outside the HWMU (e.g., 2 - 3 feet) to 
assess the horizontal extent of the contamination outside the HWMU.  The 
adequacy of the soil sampling plan to determine the horizontal extent of 
contamination should be based upon the nature of the site and the operations and 
management of the HWMU undergoing closure. 
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4. If the horizontal extent of the contamination is to be evaluated by a sampling 
scheme that includes a buffer zone outside the HWMU area proper, excavation 
will be conducted to include the buffer zone outside the HWMU boundary.  

 
12.2.4. Storage, Treatment, and Disposal of the Excavated Soil, Subsoils, Construction 

Debris and/or Residues  
 

The excavated soils, subsoils, construction debris, and residues should be stored in 
large roll-off containers.  The sampling and analytical testing protocol for all soils, 
subsoils, sediments, debris, and residues are provided in this plan (See Section 5.0, 
Overview of Closure Procedures, and Section 8.0, Closure Sampling and Analyses 
Plan) to establish the proper means of disposal to comply with the VHWMR and 
RCRA.  

 
12.2.5. Backfilling Areas of Excavation  

 
Any areas of excavation will be backfilled with clean fill or soil to the original grade 
of the site prior to termination of closure activities.  In addition, the site will also be 
seeded and vegetative cover established, where appropriate for the site, or reclaimed 
to similar conditions of the surrounding area.   
 
Backfilling and reclamation of a HWMU site will not occur until the DEQ performs 
the closure site inspection and formally approves the clean closure of the HWMUs.  
 

13. TEMPORARY DECONTAMINATION AREAS and PROCEDURES 
 

The decontamination wash waters (wastewaters), rinseates, soils, and residues 
collected in the decontamination areas will be managed as potentially contaminated 
with hazardous waste and tested for the HCOCs and TCLP constituents, as specified 
in this closure plan. The proper management of the wastes generated from the closure 
activities will be based on the requirements specified in Section 14.0. 
 
Any disposable items, such as protective clothing, sampling equipment, filters, clean-
up materials, decontamination liner materials, etc., will be containerized and disposed 
of as hazardous waste. 

 
13.1. Small Equipment 
 

A decontamination area will also be set up for all non-disposable sampling equipment 
decontamination.  The area will be set up on plastic and down gradient of the closure 
units.   
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All non-disposable sampling equipment will be decontaminated between each 
sample.  An area for cleaning equipment will be established as close as possible to the 
work area.  A layer of plastic will be placed on a level surface.  Buckets or other 
appropriate containers will be used for capturing the rinseate and holding the wash-
water during the cleaning process.   
 
The equipment shall be decontaminated, as follows:  
 
The decontamination procedures for sampling equipment (EPA Region IV, Standard 
Operating Procedures and Quality Assurance Manual, 1986) will be as follows: 
 
1. Remove loose material by brushing or scraping.  The material removed will be 

properly containerized and disposed of in accordance with all applicable state and 
federal hazardous and solid waste regulations. 
 

2. The equipment will then be washed with a non-phosphate detergent.  All 
decontamination wash waters will be collected and containerized for proper 
disposal in accordance Section 14.0 of this closure plan. 
 

3. Rinse with tap water, rinse with methanol or propanol, then rinse with distilled or 
de-ionized water.  These decontamination rinse waters will be collected and 
containerized for proper disposal in accordance with Section 14.0 of this closure 
plan. 
 

4. If metal contamination is present, a rinse with 10 percent nitric acid will also be 
needed.  This acid rinse will be followed by another distilled or de-ionized water 
rinse.  This rinseate shall be collected and containerized for proper disposal in 
accordance with Section 14.0 of this closure plan. 
 

5. Equipment will be allowed to air dry then stored in aluminum foil or plastic bags 
to prevent contamination.   

 
In addition, the following procedures shall be established for the proper 
decontamination of personal protective equipment (PPE).  
 
1. PPE will be decontaminated between uses/areas, and upon completion of work. 
 
2. All decontamination will take place in the temporary decontamination area. 

 
13.2. Large Equipment 
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If, during closure activities, the use of heavy equipment is necessary (i.e., soil boring 
sampling or soil removal), such as a backhoe or a hollow-stem auger drill, a 
temporary decontamination area for this heavy equipment will be constructed. The 
area will be graded to at least a 2 percent slope toward one corner.  A berm 
constructed of sand bags, or equivalent material, will be placed around the edges.  
The area will be lined with a plastic liner to prevent infiltration of decontamination 
wafers into the underlying soils.  The liner must be able to sustain the stress caused 
by moving of heavy equipment in and out of the area.  The decontamination waters 
must drain to an appropriate container; no accumulation of liquids on the liner is 
allowed.  This collected liquid will be tested for appropriate disposal (see Section 
14.0).  All decontamination shall occur in the decontamination area constructed and 
waste generated will be properly handled in accordance with all applicable state and 
federal hazardous and solid waste regulations.  The decontamination procedures for 
heavy equipment are: 
 
1. Heavy equipment used to remove contaminated soil will be decontaminated by 

appropriate abrasive methods (i.e., scraping and/or brushing).  The material 
removed will be properly containerized and disposed of in accordance with all 
applicable state and federal hazardous and solid waste regulations. 
 

2. Equipment will then be cleaned with a high-pressure wash.  A non-phosphate 
detergent shall be used.  All decontamination wash waters will be collected and 
containerized for proper disposal in accordance Section 14 of this closure plan. 
 

3. The heavy equipment will then be rinsed with water, rinsed with methanol or 
propanol, and then rinsed with distilled or de-ionized water.  This 
decontamination rinseate will be collected and containerized for proper disposal 
in accordance with Section 14.0 of this closure plan 
 

4. If heavy metal contamination is present, a rinse with 10 percent nitric acid may 
also be needed. This acid rinse will be followed by another water rinse.  These 
rinse waters shall be collected and containerized for proper disposal in accordance 
with Section 14 of this closure plan. 
 

5. Equipment will be allowed to air dry then covered in plastic sheeting to prevent 
contamination. 

 
14. MANAGEMENT, CHARACTERIZATION, AND DISPOSAL OF CLOSURE 

GENERATED WASTES 
 

All closure generated wastes will be segregated from one another and stored in 
separate containers.  No waste piles will be created.  All wastes will be stored on site 
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for less than 90 days.  NASA will notify DEQ at least 15 days prior to establishing a 
new waste accumulation area.  

 
14.1. Disposal of Hazardous Waste 
 

Any disposable items, such as protective clothing, sampling equipment, filters, clean-
up materials, decontamination liner materials, etc., will be containerized and disposed 
of as hazardous waste. 
All wastes generated from closure of the HWMUs (including but not limited to soil 
and concrete) will be managed as residues or media that is potentially contaminated 
with hazardous waste. Hazardous waste is required to be disposed in a permitted 
hazardous waste landfill or a RCRA TSD facility, unless demonstrated by testing that 
they are nonhazardous in accordance with specified decontamination standards of the 
approved closure plan and testing requirements for generated wastes specified in the 
VHWMR and RCRA.   
 
Contaminated residues and/or environmental media contain hazardous waste when 
the following occurs:  
 

1. When the residues or media (e.g., aggregate, wastewaters, soil, and 
groundwater, etc.) exhibit a characteristic of hazardous waste in accordance 
with 40 CFR §  261, Subpart C, Characteristics of hazardous Waste, 40 CFR § 
261.20.   

 
2. When a residue, waste, or wastewater removed from a regulated unit, which 

manages a listed waste under 40 CFR § 261, Subpart D, Lists of Hazardous 
Wastes, contains a hazardous constituent from Part 261 Appendix VI or VIII.  
 

3. When a contaminated media (i.e., debris, soil, sediments, or groundwater) are 
contaminated with concentrations of hazardous waste constituents that are above 
health or risk-based levels. 

 
The demonstration by testing includes the analyses for all HCOCs or underlying 
hazardous constituents (UHCs) managed at the facility that are identified in Part 261, 
Appendix VI and VIII, and an analyses to demonstrate that the waste or media does 
not exhibit a hazardous characteristic in accordance with Part 261, Subpart C, 
Characteristics of Hazardous Waste.  This includes demonstration of compliance with 
the characteristics of ignitability, corrosivity, and reactivity and the toxicity 
characteristic.  
 
All wastes (solids and liquids) generated during closure that are demonstrated to be 
hazardous must be disposed in a permitted hazardous waste landfill or a RCRA 
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permitted TSD facility.  Disposal of regulated wastes must comply with 40 CFR § 
268, Land Disposal Restrictions, Subpart D, Treatment Standards, 40 CFR § 268.40, 
Applicability of Treatment Standards, 40 CFR § 268.49, Alternative LDR Treatment 
Standards for Contaminated Soil, and comply with 40 CFR § 268.48, Universal 
Treatment Standards, for Wastewaters and Non-wastewaters.  
 
Disposal of all hazardous wastes will require manifest documentation of shipment to 
a permitted TSD.  Transportation of hazardous waste generated during closure 
activities will be in accordance with the VHWMR. 

 
14.2. Disposal of Nonhazardous Solid Wastes  
 

All waste materials (other than nonhazardous wastewaters) generated in the closure 
process that are demonstrated as nonhazardous are required to be disposed of as a 
solid waste in accordance with the VHWMR.  Disposal of all nonhazardous wastes 
will require documentation of disposal from the authority regulated under the 
VSWMR.  

 
14.3. Nonhazardous Wastewaters 
 

Wastewaters generated in the closure process that are demonstrated as nonhazardous 
are required to be disposed to a publicly or privately owned wastewater treatment 
plant regulated by the Clean Water Act (CWA) or equivalent.  Disposal of all non-
hazardous wastewaters will require documentation of prior approval for disposal, and 
documentation of disposal from the authority regulated under the CWA.   

 
14.4. Reusable Equipment  
 

A list of equipment to be used during closure will be submitted to DEQ prior to 
commencement of closure.  All reusable equipment that is used in the 
decontamination and closure process, including the large equipment, wet-dry vacuum, 
pressure washers, steam cleaners, sampling equipment, shovels, buckets, brooms, 
etc., will be thoroughly washed with a detergent solution, rinsed twice with clean 
water, rinsed with methanol or propanol and then rinsed with distilled water.  A final 
rinseate using analyte free deionized water will be collected and tested for compliance 
with decontamination standards or the items will be disposed of as hazardous wastes.  

 
15. CLOSURE COST ESTIMATE WITH SUPPORTING CALCULATIONS 
 

Federal Government installations are exempt from the financial requirements of the 
hazardous waste regulations. 
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16. FINANCIAL ASSURANCE FOR CLOSURE 
 

Federal Government installations are exempt from the financial requirements of the 
hazardous waste regulations. 

 
17. SCHEDULE FOR CLOSURE 
 

When the decision is made to close the OB Area, NASA will notify DEQ in writing 
at least 45 days prior to the closure commencement date.  Closure may be extended 
upon request by the facility if it can be demonstrated that the unit or facility has the 
capacity to receive additional wastes.  NASA will complete closure within 180 days 
of the approval; unless an extension per 40 CFR § 264.113 is approved.   
 
If closure will exceed 180 days, NASA will submit a petition at least 30 days prior to 
the deadline of the closure period.  A petition will be submitted if and only if any one 
of the following conditions is met: 
 
1. Closure activities require longer than 180 days. 

 
2. There is reasonable likelihood that another owner/operator will recommence 

operation of the unit within one year. 
 

3. Closure would be incompatible with continued operations 
 
Within 90 days after receiving the final volume of hazardous or non-hazardous 
wastes, NASA will remove from the unit or facility, or dispose of all hazardous 
wastes off-site, in accordance with this closure plan.  Hazardous wastes generated 
during closure will only be accumulated for less than 90 days.   
 
Within 60 days following the 180 day closure period, NASA will submit the closure 
certifications.  The complete closure schedule is found in Appendix C. 
 

18. CLOSURE PLAN AMENDMENT, CONTINGENT CLOSURE, AND 
POSTCLOSURE PLANS 

 
18.1. Closure Plan Amendment 
 

Amendment of the closure plan will be in accordance with the requirements of the 
regulations under 40 CFR §  264 Subpart H, 40 CFR § 264.112.  These regulations 
specify the following requirements: 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

 

Exhibit II.G-42 

1. The written notification or request to the Director, DEQ, must include a copy of 
the amended closure plan for review and approval. 
 

2. A written notification or a modification request to the Director, DEQ, must be 
submitted to authorize a change in the approved closure plan whenever the 
following occurs: 

 
a. Changes in operating plans or facility design that affect the closure plan. 

 
b. There is a change in the expected year of closure. 

 
c. In conducting partial or final closure activities, unexpected events require a 

modification of the approved closure plan. 
 
3. The owner or operator must submit a written request for a permit modification 

including a copy of the amended closure plan for approval at least 60 days prior to 
the proposed change in facility design or operation, or no later than 30 days after 
an unexpected event has occurred which has affected the closure plan. 

 
a. If an unexpected event occurs during the partial or final closure period, the 

owner or operator must request a modification no later than 30 days after the 
unexpected event. 

 
b. The Director will approve, disapprove, or modify the amended plan in 

accordance with the procedures in parts 124 and 270.   
 
4. In accordance with the authority under 40 CFR § 264.112(c)(4), the Director may 

request modifications to the closure plan under the conditions described in § 
264.112(c)(2).  

 
If amendment of the closure plan is required to close a HWMU with hazardous 
wastes closed in-place," NASA is required to close the HWMU in accordance with 
the closure requirements of a landfill.  In these circumstances, the closure plan will 
need to be modified or amended to reflect the closure requirements of a landfill and 
post-closure plan must be developed to comply with the post-closure care 

closure, the owner or operator must comply with all post-closure requirements 
contained in §§264.117 through 264.120 including maintenance and monitoring 
throughout the post-closure care period.  

 
18.2. Post-closure Plan 
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NASA will make all attempts to close the OB Area in a condition of acceptable 
environmental standards and in accordance with the VHWMR.  Once a determination 
is made that the site cannot clean close soils and/or unsaturated soils (i.e.,  
groundwater) per this closure plan and the applicable requirements of the 
groundwater monitoring plan, NASA will submit a contingent closure plan and a 
contingent post-closure plan to DEQ within 60 days.  If the site cannot demonstrate 
clean closure, the site will be closed under a contingent closure plan.  Under this plan, 
the site will be closed as a landfill with the waste remaining in place and a cap 
installed to inhibit contaminant migration.  Post-closure monitoring will be in 
accordance with the contingent post-closure plan.  This program will continue for 30 
years unless otherwise noted by the Director.  In the event that clean closure is 
unattainable, a revised closure plan will be required to address the appropriate closure 
and post-closure requirements based on the conditions determined at the time of 
closure.   

 
19. CERTIFICATION OF CLOSURE BY OWNER/OPERATOR and Professional 

Engineer (P. E.) 
 

Closure certification and the closure report will be in accordance with the following 
certification requirements, which are delineated in the VHWMR and RCRA: 
 
1. The owner/operator and an independent professional engineer, registered in the 

Commonwealth of Virginia, will both certify that the HWM facility (or HWMU 
subject to closure) has been closed in accordance with the specifications in the 
approved closure plan.  The certification statements will be in accordance with 40 
CFR § 264.115 and §270.11 and 9 VAC 20-60.14. B.4 of the VHWMR.  The 
certifications will be by an authorized person described in 40 CFR §270.11(a) 
030.A or by a duly authorized representative of that person as delineated in 40 
CFR §270.11(b). 
 

2. The certification of closure by the owner/operator and the professional engineer 
will be in accordance with the requirements of the VHWMR, under 40 CFR 
§270.11(d) and will be signed, dated, include the title of the person certifying the 
closure, and include the certification text that is specified within the regulations as 
follows: 

3.  
I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or persons who 
manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and 
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belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and 
imprisonment for knowing violations.  

 
2. The certification of closure will be submitted by registered mail to DEQ within 60 

days of completion of closure (within 240 days after initiation of closure) within 
the Closure Report.  

 
Prior to signing the closure certification statement, the engineer will review all 
procedures, systems, analytical data, laboratory reports, QA/QC Plan, QA/QC 
procedures, QA/QC data, calculations, statistical analyses, and risk-based assessment 
evaluations, criteria, and conclusions. The engineer's review will also include a 
determination that appropriate closure plan procedures, systems, including QA/QC 
procedures, have been followed and observed in the closure activities at the site and 
by the contracted laboratory, and that the appropriate equations have been correctly 
applied and calculated as specified in the closure plan and appropriate guidance 
documents of the EPA and DEQ.  In addition, prior to certification of closure, the 
engineer's review will verify demonstration that the data verifies that the 
decontamination standards of the closure plan have been achieved, and that the 
facility has been closed in accordance with the closure performance standards of the 
approved closure plan.   

 
20. CLOSURE REPORT 
 

In support of the closure activities, a closure report will be submitted with the 
certifications.  This closure report will contain all pertinent descriptions and 
documentation demonstrating that the closure has been performed in accordance with 
this plan.  The report shall contain, at a minimum, the following information: 
 
1. Certifications of Closure Statements of the owner/operator and the Professional 

Engineer (P. E.)   
 

2. A summary of closure procedures and activities completed during 
decontamination and closure of each HWMU.  The summary should include 
sufficient summary and detailed information from the approved closure plan.  The 
closure report should refer the reader to the approved closure plan, when needed.  
 

3. Documentation of HWMUs waste inventories have been removed and disposed to 
a regulated treatment storage or disposal (TSD) facility.  Copies of manifest 
records shipment to a regulated TSD needs to be provided in an appendix.   
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4. Documentation of management and characterization of all wastes generated 
during closure activities in accordance with closure plan and the regulations.  
Copies of manifest records of the disposal of all closure generated wastes to a 
regulated TSD, solid waste disposal facility, or facility regulated under the clean 
water act, as appropriate. 
 

5. Documentation of the sampling locations in the text and figures that correspond 
with the sample identities and information provided in the text, tables, and 
laboratory reports.   
 

6. Documentation of the vertical and horizontal extent of excavation in both the 
narrative text and in figures, if applicable.  The depth to clean soil samples, etc., 
will be demonstrated. 
 

7. Documentation of all sampling analytical tests data, QA/QC plan, QA/QC 
procedures, and the QA/QC data. 
 

8. Summary tables of all sampling data results to support the closure findings and 
conclusions. 
 

9. A discussion and summary of QA/QC procedures, data results, implications, 
findings, and conclusions.  
 

10. All statistical analyses and calculations supporting the closure conclusions. 
 

11. All risk-based assessment calculations, summary tables, and evaluations, findings, 
and conclusions.  Supporting risk-based information and calculations should be 
provided in the Appendices. 
 

12. Appendices that include all: sampling and chain-of-custody documentation, 
laboratory data sheets and certifications for all compliance, background, and 
QA/QC samples.  
 

13. For a facility subject to closure under the industrial/occupational scenario, or a 
facility which achieves closure in-place, a signed Notice of Use Limitation should 
also be included in the closure report.   
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APPENDIX A: FIGURES 
Refer to OB Permit Attachment II.A Facility Description and Attachment II.H Plans and 

Specifications for Open Burn Units 
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APPENDIX B: MATERIAL SAFETY DATA SHEETS  
 Refer to OB Permit Exhibit II.B-1 OB Area Waste Analysis Plan 
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APPENDIX C: CLOSURE TIMELINE 
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CLOSURE TIMELINE 
 
Activity Days After 

Approval 
Decision to close OB Area 

1. Notify DEQ 45 days prior to commencement date 
2. Advertise/award closure contract. 
3. Preparation of health and safety plan for site closure. 

0-30 days 

 
Mobilization and Construction of Decontamination Area 
 
Subunits 1, 2, 3, 4, Sub unit Covers, and Burn Pad Cover Closure Process 

1. Excavation and removal of cylinders. 
2. High pressure steam cleaning (decontamination) of interior and 

exterior surfaces. 
3. Collect and dispose waste residues and concrete. 
4. Wipe sampling of surfaces. 
5. Collection of containment area decontamination water samples. 
6. Soil sampling beneath subunits 1,2,3, 4 
7. Soil, wipe sampling and decontamination sampling analytical 

results received. 

 
30-45 Days 
 
45-60 Days 
 

 
Burn Pad Assembly Closure Process 

1. High pressure steam cleaning (decontamination) of concrete 
exterior surface. 

2. High pressure steam cleaning of the burn pan and cover. 
3. Demolition and removal of concrete pad. 
4. Collect and dispose waste residues and concrete. 
5. Disposal of burn pans 
6. Wipe sampling of surfaces. 
7. Collection of containment area decontamination water samples.  
8. Soil sampling beneath concrete burn pad assembly. 
9. Analytical results received. 

 
60-75 Days 

  
Background Soil Sampling 

1. Plan preparation and submission to DEQ for approval. 
2. Background sampling and analysis 
3. Analytical results received. 
4. Statistical/risk review of analytical results from Subunits, Burn 

Pad Assembly and background soil sampling. 
 

75-80 Days 
 
 
 
 
80-90 Days 

Contaminated Soils Excavation, Removal And Disposal, If Required 90-120 Days 
  

1. Groundwater Sampling For Site Closure 
2. Groundwater monitoring well sampling and analysis. 

120-130 Days 
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3. Analytical results received. 
4. Statistical/risk review of analytical results. 

  
Closure Report Prepared and Submitted with Certifications  
 

130-180 Days 
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APPENDIX D: RISK-BASED CLOSURE 
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RISK-BASED CLOSURE 
1.0. Introduction 

 
This document discusses the protocol for conducting a risk assessment to implement 
closure of a hazardous waste management unit (HWMU) in accordance with the 
VHWMR and RCRA. 

 
2.0. Risk-Based Evaluation 

 
In order to estimate the risk for hazardous constituents of concern (HCOC) associated 
with the materials remaining in a HWMU, a risk assessment will be conducted 
according to the Virginia Unified Risk Assessment Model (VURAM) and VURAM 

, and the approved closure plan.  The risk assessment report will 
contain the following sections:  
 
 Site evaluation; 

 
 Development of a site conceptual model; 

 
 Identification of contaminants of concern; 

 
 Identification of media and exposure pathways; 

 
 Toxicity assessment; 

 
 Estimation of contaminant concentration at the point of exposure; and 

 
 Summary of health risk. 

 
The submission instructions contained in Appendix IX of the Virginia Risk Guidance 
will be reviewed prior to submitting the report to confirm that all necessary risk issues 
have been addressed.  The risk goals associated with the closure performance 
standards (risk goals) will include: 
 
i. A total cumulative hazard index of 1.0 or less for non-carcinogens; 
 
ii. A risk of 1E-06 or less for individual carcinogens; 
 
iii. A total cumulative risk of 1E-04 or less for all carcinogens; and 
 
iv. The concentrations of HCOC remaining in the HWMU will not result in 

contamination of other environmental media of concern, including the 
groundwater beneath the unit. 
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Compliance with the closure standard shall be verified by comparing the calculated 
individual and cumulative risk/hazard for all HCOC that failed the background 
statistical comparison (if such comparison is preformed) to the risk goals. 
 
The risk assessment will be conducted assuming a future residential/industrial use of 
the property.  The methodology and equations for estimating the exposure 
concentrations are presented in subsequent sections. 
 
The initial step in the risk assessment will be to develop a Site Conceptual Exposure 
Model (SCEM), which depicts all potential exposure routes and media for the site and 
the receptors which may be exposed.  Then HCOC for the risk assessment are 
identified.  
 
In the next step, the exposure assumptions outlined in the Virginia Risk Guidance will 
be employed to estimate the risk.  Information will also be taken as needed from U.S. 
EPA documents and databases (e.g., the Risk Assessment Guidance for Superfund 
(RAGS), and the Integrated Risk Information System (IRIS).  The chemical intake 
equations and exposure parameter assumptions used to estimate risk (obtained from 
the Virginia Risk Guidance) are shown in Tables 1 through 4.  Additional details on 
the approach and assumptions used for each potential exposure pathway are provided 
below. 
 
As a part of the VURAM evaluation, fate and transport modeling is conducted to 
demonstrate that the residual concentrations of contaminants of concern would not 
result in contamination of other environmental media of concern including the 
groundwater underneath the closure unit.  For this purpose, representative soil 
sample(s) will be collected around the unit (subjected to closure) for analysis.  In 
certain situations, groundwater sampling is preferable. 

 
3.0. Identification of Hazardous Constituents of Concern for Risk Assessment 
 

For the purpose of VURAM evaluation associated with a HWMU, HCOC are those 
closure constituents present at concentrations statistically exceeding the background 
levels.  If the concentrations of a closure constituent did not statistically exceed the 
background levels, no further risk-based evaluation for such constituent is required. 

 
4.0. Exposure Assessment 
 

The exposure assessment will identify transport mechanisms for the contaminants of 
concern that may potentially impact human receptors.  The results of this assessment 
will be used to document the current and potential exposure posed by the HWMU. 
 
With regard to the soil, a residential exposure will be assumed to document 
unrestricted closure of the soil.  If the risk for potential residential exposure does not 
exceed the performance standards, unrestricted closure of soil will be accepted.  If the 
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site cannot be clean closed for residential use, then the option to pursue restricted 
closure (commercial/ industrial) will be exercised. 
 
Closure to the commercial/industrial scenario will require the facility to enact 
institutional controls and deed restrictions that eliminate the possibility of future 
residential use of the site.   The requirements for establishing such a deed restriction 
are detailed in DEQ's Guidelines for Developing Health-Based Cleanup Goals Using 
Risk Assessment at A Hazardous Waste Site Facility for Restricted Industrial Use, 
dated June 1995. 
 
Exposure routes will include ingestion, dermal absorption, and inhalation of vapors 
and dust particles. 
 
With regard to impact to the groundwater beneath the HWMU, VURAM will be 
required to assess impact from residual soil contamination to the groundwater. If the 
groundwater does not qualify for clean closure, the scope of future groundwater 
monitoring will be discussed with DEQ.  The groundwater exposure routes to be 
evaluated include ingestion, dermal absorption, and inhalation of volatiles emitted 
from the contaminated groundwater. 
 
The exposure assumptions presented in the following sections are based on residential 
exposure.  These constitute a reasonable maximum exposure scenario (RME), an 
exposure which is unlikely to occur but is reasonable. 

 
4.1. Ingestion of Soil 

 
The equation for potential chemical intake by soil ingestion onsite is included in 
Table 1.  This scenario also assumes that weather or other conditions (e.g., frozen 
ground/snow/other cover) do not affect exposure and that all soil ingested is from 
contaminated areas of the site.  These assumptions are protective of human health and 
the environment. 

 
4.2. Dermal Contact with Soil 

 
The equation for calculating the potential absorbed chemical dose by dermal contact 
with contaminated soil is provided in Table l.  This scenario assumes that weather or 
other conditions (e.g., frozen ground/ snow or other cover) do not affect exposure, 
that contaminated soil remains on the skin long enough for the HCOC to be absorbed 
and that all soil adhering to the skin is from contaminated areas of the site. 

 
The skin surface areas (SA) used in the dermal pathway have been identified in 
Virginia Risk Guidance as 4,860 cm2 for adults which is the 50th percentile value for 
the arms, hands, and lower legs (U.S. EPA, 1989b - See Attachment A).  A skin-soil 
adherence factor of 1.45 mg/cm2 will be used in the dermal intake calculations.  The 
U.S. EPA guidance for dermal exposure assessment [Dermal Exposure Assessment: 
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Principles and Applications, EPA/600/8-91/O11 B) states that a range of values from 
0.1mg/cm2 to 1.5 mg/cm2 per event appear possible for dermal adherence factors 
(AF). In order to estimate the amount of a particular HCOC, which may potentially be 
absorbed through the skin, chemical-specific dermal absorption factors are used. 

 
4.3. Inhalation Of  Resuspended Soil 
 

The equation for potential chemical intake by inhalation of resuspended contaminated 
soil is included in Table 1.  An inhalation rate of 0.83 m3/hr will be used as specified 
in the Virginia Risk Guidance.  This scenario assumes that the concentration of 
HCOC in indoor dust will be equal to that in outdoor soil and that weather or other 
conditions, (e.g., frozen ground/snow or other cover) do not affect resuspension or 
exposure.  However, an appropriate model or equations in Table 1 will be used to 
estimate the potential amount of respirable particulate matter generated by wind 
erosion.  The estimated generation rate for eroded particulate matter will then be used 
to derive an ambient air particulate concentration.  Justification for and 
documentation of the model(s) used will be submitted to DEQ as part of the risk 
assessment. 

 
4.4. Inhalation of Volatilized HCOC in Soil 
 

Since the HCOC have appreciable vapor pressures they are expected to volatilize 
from soil. Inhalation of HCOC as volatilized vapors is considered for this risk 
assessment.  The equations in Table 1 will be considered for estimating the intake for 
this condition. 
 

5.0. Toxicity Assessment 
 
The two principle indices of toxicity used in risk assessment are the Reference Dose 
(RfD) and the cancer Slope Factor (SF).  A RfD is the intake or dose per unit of body 
weight (mg/kg-day) that is unlikely to result in toxic (non-carcinogenic) effects to 
human populations, including sensitive subgroups (e.g., the very young or elderly).  
The RfD allows for the existence of a threshold dose below which no adverse effects 
occur. 
 
The SF is used to express the cancer risk attributable to a discrete unit of intake; that 
is, the cancer risk per milligram ingested per kilogram of body weight per day 
[(mg/kg-day].  The SF is an estimate of the upper-bound probability of an individual: 
developing cancer as a result of exposure to a particular-carcinogen.  Unlike the RfD, 
the SF assumes that there is no threshold dose below which the probability of 
developing cancer is zero.  Note that SFs are only developed for those chemicals, 
which have been shown to be carcinogens in man or in at least several animal species.  
A carcinogenic weight of evidence rating is used to describe the strength of the 
experimental evidence for carcinogenicity.  The U.S. EPA has developed SFs for 
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most chemicals with weight of evidence ratings of "A" (known human carcinogen) or 
 

 
RfDs and SFs are derived by the U.S. EPA for the most toxic chemicals generally 
associated with chemical releases to the environment for which adequate 
toxicological data are available.  If both the carcinogenic and non-carcinogenic 
effects of a particular compound are significant, both values may be established. 
However, in most cases only one value is available. 
 

5.1. Inhalation and Oral RfDs and SFs 
 
RfDs and SFs pertinent to the oral and inhalation exposure pathways will be obtained 
from IRIS database.  The IRIS on-line database was established by the EPA to 
provide risk assessors with peer reviewed toxicological data on chemicals commonly 
encountered at environmental sites of contamination.  If data is not available from 
IRIS, it will be obtained from the Health Effects Assessment Summary Tables 
(HEAST), a compilation of toxicity values produced by the EPA on a quarterly basis.  
The hierarchy presented in Appendix III of the Virginia Risk Guidance will be 
followed for using these sources. 

 
5.2. Dermal RfDs and SFs 
 

Chemical Specific Oral route Absorption Values (ABSoral) are used to adjust the oral 
RfD or SF, which is computed from an administered dose, for use in the dermal 
exposure pathway.  This correction is necessary due to the differences in absorption 
between the skin and the gastrointestinal tract.  By correcting the administered dose 
oral RfD or SF for the fraction expected to be absorbed in the gut, a dermal 
absorption factor can be used to estimate-the correct dose received through the skin. 

 
6.0. Evaluation of Risk 
 

Using the toxicity criteria and identified exposure pathways discussed above, and the 
procedures described in the Virginia Risk Guidance, the risk presented by the HCOC 
will be estimated.  The estimated risk will consider the effects from multiple 
constituents and all routes of exposure. The risk goals will be a total cumulative 
hazard index of 1.0 for multiple carcinogens and a total cumulative carcinogenic risk 
of 1E-04 for multiple carcinogens.  However, the risk from each individual 
carcinogen shall not exceed 1E-06 (i.e., one case of cancer per 1,000,000 population). 
 

6.1. Estimation of Exposure Concentration 
 

For the contaminants detected at the site, an exposure point concentration (EPC) for 
each exposure pathway will be calculated for each contaminant by estimating the 95th 
upper confidence limit (UCL) on the arithmetic mean of the concentrations.  If the 
calculated 95th UCL is greater than the maximum detected concentration, then the 
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maximum detected concentration will be used as the EPC.  The risk for contaminants 
will be calculated as per the equations and assumptions described in Tables 1 through 
4.  If for a contaminant both carcinogenic and non-carcinogenic risk-based cleanup 
goal exists, the lower of the two will be used as a pathway specific to estimate the 
risk. 

 
6.2. Risk Estimation 
 

Health risk assessments are based on the relationship involving intake, contaminant 
concentration, risk, and toxicity.  Chronic daily intake (CDI), a product of intake and 
contaminant concentration, are estimated using the exposure equations and 
assumptions associated with each route of exposure.  CDIs are then combined with 
the RfDs or SFs to determine the resulting risk.  For carcinogen(s), cumulative 
potential risk (RISKc) will be calculated as follows: 

 
  RISKc  = CDIingestion * SFingestion  +  CDIdermal   * SFdermal +  
CDIinhalation-VOCs  * SF inhalation-VOCs + CDI inhalation particles * SF inhalation-particles 

 
For noncarcinogen(s), cumulative hazard index (HIc) will be calculated as follows: 

              
   Hic = CDI indigestion / RfD ingestion  + CDI dermal /RfD dermal  + 
CDI inhalation-VOCs / RfD inhalation-VOCs  + CDI inhalation-particles / RfD inhalation-particles 
 
Where, taking into account all HCOC and relevant exposure pathways, the excess 
cancer risk is 10-6 or the hazard index is 1.0. 
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Table 1 - Risk Assessment Algorithm for Carcinogenic Exposure 
 

 
Exposure 

Route 
 

Chronic Daily Intake (CDI), mg/L-dav 

Residential Exposure Occupational/Industrial Exposure 

 
 

CW x IRWadj  x EF 
------------------------------ 

ATc 
 

CW x IRWa  x  EFo  x  EDo 
-------------------------------- 

BWa x  ATc 
 

 
 

CW x IRAadj x  EF x K 
---------------------------------- 

ATc 
 

CW x IRAa x EFo x EDo x K 
--------------------------------- 

BWa x ATc 
 

 
 

CW x SAWadj x PC x ET x EF x EDc x 
CF 

----------------------------------------------- 
ATc 

 

CW x SAWa x PC x ET x EFo x EDo x CF 
--------------------------------------------------- 

BWa x ATc 
 

   

 
 

CS x IRSadj x CF x FI x EF 
-------------------------------------- 

ATc 
 

CS x IRSa x CF x FI x EFo x EDo 
---------------------------------------- 

BWa x ATc 

 
 

CS x CF x SASadj x AF x ABS x EF 
---------------------------------------------- 

ATc 
 

CS x CF x SASa x AF x ABS x EFo x EDo 
---------------------------------------------- 

BWa x ATc 
 

 
 

CS x VF x IRAadj x ET x EF 
--------------------------------------- 

ATc 
 

CS x VF x IRAa x ET x EFo x EDo 
--------------------------------------- 

Bwa  x  ATc 
 

 
 

CS x PEF x IRAadj x ET x EF 
---------------------------------------- 

ATc 
 

CS x PEF x IRAa x ET x EFo x EDo 
------------------------------------------- 

BWa x ATc 
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Table 3 - Age Adjusted Factors 
 
 
IRAadj   = 

EDc x IRAc 
----------------------- 
Bwc 
 
 

 
+ 
 

(EDtot  EDc )x IRAa   
-------------------------------- 
BWa 
 

 
IRWadj   = 

EDc x IRWc 
----------------------- 
Bwc 
 
 

 
+ 

(EDtot  EDc )x IRWa   
-------------------------------- 
BWa 

 
SAWadj   = 

EDc x SAWc 
---------------------- 
Bwc 

+ (EDtot  EDc )x SAWa   
-------------------------------- 
BWa 
 

    

 
IRSadj   = 

EDc x IRSc 
------------------ 
Bwc 
 
 

+ (EDtot  EDc )x IRSa   
-------------------------------- 
BWa 

 
SASadj   = 

EDc x SAc 
------------------ 
Bwc 

+ (EDtot  EDc )x SAa   
-------------------------------- 
BWa 
 

Note regarding age adjusted factor:    
Because the contact rate with tap water, ambient air, and residential soil are different for children 
and adults, carcinogenic risk during the first 30 years of life were calculated using the age 
adjusted factor.  These factors approximate the integrated exposure from birth until age 30 by 
combining contact rates, body weights, and exposure durations or two age groups  small 
children and adults.
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Table 4 - Exposure Variables Included in Tables 1, 2, and 3 
 
Symbol Term Unit Value Reference 

ABS Absorption factor - User specified  

AF Adherence factor - 1.45 a, c 

ATc 
 

Averaging time 
carcinogens 

days 
 

25550 
 

 
 

ATn 
 

Averaging time 
non-carcinogens 

days 
 

ED x 365 
 

 
 

BWa Body weight 
d l

kg 70 c 

BWc 
 

Body weight 
child 

kg 
 

15 
 

c 
 

CF Conversion factor - 0.000001 - 

CS 
 

Chemical 
concentration in 

mg/Kg-day 
 

User specified 
 

 
 

CW 
 

Chemical 
concentration in 
water 
 

mg/L 
 

User specified 
 

 
 

EDc 
 

Exposure 
duration child 
 

years 
 

6 
 

c 
 

EDtotal 
ED 
 

Exposure 
duration for 
carcinogen total 
or Residential 

years 
 

30 c 
 

EDo 
 

Exposure 
duration 
occupational 
 

years 
 

25 
 

c 
 

EF 
 

Exposure 
frequency 

days 
 

350 
 

c 
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ET Exposure Time 
General/Occupati
onal  
Groundwater 
Surface Water - 
ingestion 
Surface water  
dermal 
Air-inhalation 

hrs/day 8.0 
0.2 
2.6 
2.6 
24.0 

c,d 

FI Fraction ingested 
Residential 
Occupational 

-  
1.0 
0.5 

b 

IRAa Inhalation rate m3/day 12 b 

IRAadj 
 

Inhalation rate  
air adjusted 

- 
 

11.66 
 

 
 

IRAc Inhalation rate m3/day 12 b 

IRAa 
 

Inhalation rate 
adult 

m3/day 
 

20 
 

b 
 

IR 
 

Ingestion rate 
food 
Fruit/veggies Fish 

kg/day 
 

0.28 
0.122 
0.054 

c, d 
 

IRSa 
 

Ingestion rate soil 
adult 
 

mg/day 
 

100 
 

b 
 

IRSc Ingestion rate soil 
child 
 

mg/day 
 

200 
 

B 
 

IRSadj Ingestion - soil 
adjusted 
 

- 
 

114.29 
 

b 
 

IRWa 
 

Ingestion rate 
water adult 
 

L/day 
 

2 
 

b 
 

IRWadj 
 

Ingestion -water 
adjusted 
 

L-y/kg-d 
 

1.09 
 

 
 

IRWc 
 

Ingestion rate 
water child 
 

L/day 
 

1 
 

b 
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K 
 

Volatilization 
factor, water to 
air 
 

- 
 

0.5 
 

 
 

PC Permeability 
constant 

cm/hr User specified b 

PEP Particulate 
emission factor 

kg/m3 6.789926E08 f 

SAWc 
 

Surface area child 
groundwater 
dermal 
surface water 
dermal 
 

cm2 7500 b,e 

SASa 
SASc 
 

Surface area soil 
occupational - 
adult 
child 
 

cm2 /event 4500 
1875 

e 
 

SASadj 
 

Surface area soil 
ajusted, 
 

cm2 /event 
 

2290 
 

 
 

SAWa Surface area for 
water contact 
adult 

cm2 
 

820 
 

b 
 

SAWadj 
 

Surface area for 
water 
contact 
 

cm2/event 
 

9200 
 
 

 
 
 

VF 
 

Volatilization 
factor, 
Soil to air 
 

kg/m3 
 

User specified 
 

- 
 

 
References: 
 
a. Risk Assessment Guidance for Superfund, Volume I, EPA/540/1-89/002, December 1989. 

 
b. Region III values. 

 
c. Exposure Factors Handbook, EPA/600/8-89/043, July 1989. 
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d. Human health evaluation manual supplemental guidance, OSWER Directive 9285.6-03. 
March 25, 1991. 

 
e. Dermal Exposure Assessment, Principles and Applications, Interim Report. EPA/600/8-

91/011b. January 1992. 
 

f. Technical Background Document for Draft Soil Screening Level Guidance.  Office of Solid 
Waste and Emergency Response.  EPA/540/R-94/101.  December 1999 
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ATTACHMENT II.H -PLANS AND SPECIFICATIONS FOR OPEN BURN UNITS  
 
II.H.1. Physical Characteristics, Materials of Construction, and Dimensions  
 
II.H.1.1. General 
 

Open burning of rocket motor propellants and igniters is performed at the 
southwestern corner of Wallops Island.  The area is located on the shoulder of a 3.7 
meters (12 foot) wide asphalt access road.  Four subunits and one open burn pad 
assembly are used for open burning of the rocket motor propellants and igniters.  The 
subunits and burn pad run roughly parallel to the roadway at a distance of 0.9 meters 
(3.0 feet) to 1.5 meters (5.0 feet) west of the road (Figure II.HH-1).  Figure II.HH-2 is 
the Subunits 1, 2, and 3 assembly drawing.  Figure II.HH-3 is the burn pad assembly 
drawing.  Figures II.HH-4 and II.HH-5 detail the burn pad berm and cover, 
respectively.  Figure II.HH-6 is the burn pans. Figure II.HH-7 is Subunit 4. Figure 
II.HH-8 is a photograph of the OB Area.  

 
II.H.1.2. Subunits 
 

The individual subunits are described as follows from north to south: 
 
 The open burn pad assembly is a 4.6 meters (15 feet square) by 46 centimeters (18 

inches) thick concrete pad with a 0.41 meter (16 inch) high berm and a steel plate 
in the center for motor head attachment.  Four cable tie downs are used to 
stabilize the motor.  Two 0.3 meter by 0.6 meter (12 inch by 24 inch) carbon steel 
burn pans are used for burning propellant trimmings or residue on the burn pad.  
The 4.6 meters (15 feet square) pad cover is attached to the berm with tie down 
straps and screw anchors.  Lift eye bolts are attached to the roof and are used to 
remove the roof for OB operations. 
 

 Subunit No. 1 and 3 are vertical steel cylinders made from Taurus rocket casings 
with an outside diameter (OD) of 56 centimeters (23 inches).  The subunit is 78 
centimeters (31 inches) above and 229 centimeters (90.2 inches) below the ground 
surface.  The total length of Subunit No. 1 is 307 centimeters (121.2 inches).  
(Subunit 3 is scheduled to be  
 

 Subunit No. 2 is a vertical steel cylinder made from a Nike rocket casing with an 
outside diameter (OD) of 42 centimeters (16.5 inches).  The subunit is 107 
centimeters (42 inches) above and 191 centimeters (75.2 inches) below the ground 
surface. The total length of Subunit No. 2 is 323 centimeters (127.2 inches).  The 
top surface of the concrete is reached at 282 centimeters (111 inches), yielding a 
calculated concrete thickness of 41.1 centimeters (16.2 inches). 
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 Subunit No. 4 is a vertical steel cylinder with an outside diameter (OD) of 76 
centimeters (30 inches).  The subunit is 107 centimeters (42 inches) above the 
ground surface and 311 centimeters (122.4 inches) below the ground surface.  The 
total length of subunit No. 4 is 417.8 centimeters (164.5 inches).  

 
II.H.1.3. Barricade 

 
The designated OB Area is approximately 51 square meters (550 square feet).  Sea 
grasses and bushy vegetation sparsely cover this area over coarse brown sand.  A 
fiberglass barricade is located 381 meters (1250 feet) north of the burn pad.  The 
barricade is 3 meters (10 feet) by 1.5 meters (5 feet) at the base and is 3 meters (10 
feet) in height.  The barricade is battered to the top with a final dimension of 3 meters 
(10 feet) by 0.6 meters (2 feet).  The barricade is used to block the roadway prior to 
open burning and to act as a protective shield during treatment operations. The firing 
line is located behind the barricade.  The firing line is connected to the igniter at the 
barricade prior to connection of the battery charge.  All personnel and equipment will 
be behind the barricade during open burning.  The barricade is portable and will be 
removed from the roadway after open burning activities are complete.
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EXHIBIT II.H-1 - PLANS AND SPECIFICATIONS FOR OPEN BURN UNITS 
 

Open Burn Subunit 4 Design Plans and Specifications 
Submittals dated January 25, 2012, Revision 1, April 27, 2012, and May 2, 2012 

Installation in 2012 
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MODULE III- OPERATING CONDITIONS 
 
III.A GENERAL DESCRIPTION OF OPEN BURNING (OB) 
 

Rocket motor propellants and igniters treated at the OB Area are thermally treated 
within the rocket motor or igniter casing, which serves as a containment device.  The 
existing area consists of four OB subunits and a burn pad used to thermally treat 
various rocket motor propellants and igniters in order to render them non-reactive.  
The rocket motor with igniter is placed inside a steel subunit.  The subunit acts as a 
secondary containment device and is made from a larger rocket motor casing.  
 
Motors with diameters larger than the steel subunits are burned on the open burning 
pad assembly.  Motors are inverted and attached to the motor head assembly fixture 
in the center of the pad.  Four cable tie downs are attached to the motor for lateral 
stability. The propellants and igniters are reactive, but are not likely to detonate 
during treatment due to their inherent design.   
 
Occasionally, propellant is burned which is not in a rocket motor casing.  Rocket 
motor propellants are modified or downloaded periodically at Building M-15, Rocket 
Motor Storage Building, to meet specific project needs.  When this occurs, the 
propellant trimmings are placed in a non-static cloth bag inside an approved 
container, labeled as Hazardous Waste, and placed in the Satellite Accumulation 
Area.  Accumulated waste propellant will be burned at the OB Area during the next 
scheduled rocket motor burn event or when stored quantities approach 208 liters (55 
gallons).  Hazardous waste is manifested prior to transportation from the Main Base 
to the OB Area.  When this material is ready for burning, the propellant is placed in 
the burn pan on the burn pad and ignited with a fabricated squib (igniter).  The 
material usually burns completely leaving no residue.  Ejected material and residue 
are also burned in this manner.   

 
III.B STANDARD OPERATING PROCEDURES 
 

Standard operating procedures for treatment of rocket motors were developed and 
approved by the Branch Head of the Carrier Systems Branch and Range Safety Office 
for each type of rocket motor and igniter.  These procedures are included in Exhibit 
II.C-1 in Attachment II.C - Inspection Schedule.   
 
Only certified rocket motor operators and technicians (see Section II.E - Personnel 
Training) are to perform the open burning preparation and operation activities.   
 
OB operations are conducted between 9:01 am and 3:00 pm.  OB operations will not 
be conducted in adverse conditions.  Weather conditions will be closely monitored so 
that OB operations are not disrupted by adverse weather.  Adverse conditions include, 
but are not limited to, cold weather, precipitation, electrical storms, flooding, and 
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high winds.  Additional considerations that prohibit OB operations include rocket 
launches and other range activities.   
 
After initiation of the igniter, open burning completely treats the propellant within the 
rocket motor casing.  A minimum 1-hour cooling time is allowed to pass prior to 
inspection of the OB Area.  
 
The rocket motor casing is removed from the OB Area and is taken to the NASA 
scrap yard on the Main Base located near the main gate.  The completed work 
instructions and inspection checklists are kept in the OB files in Building X-55.  

 
III.C ROCKET MOTORS AND IGNITERS 
 

The general chemical composition of typical propellants and igniters that are 
thermally treated at the OB Area is given in Table 1 (Exhibit II.B-1).  Each type of 
rocket motor and igniter varies in the type and quantity of reactive constituents.  The 
percent composition of the chemicals is proprietary/classified information and, 
therefore, not provided in most cases by the manufacturer. 
 
Typical rocket motors and igniters thermally treated at this facility and the amount of 
propellant in each rocket motor are summarized in Table 2 (Exhibit II.B-1).    
 
Safe disposal of motors and igniters, which are determined to be a solid waste and 
classified as a hazardous waste requires thermal treatment. Treatment at the OB Area 
will be based on published data and inspection information for the motors and 
igniters.  General information and Material Safety Data Sheets (MSDS) for 
propellants and igniters is available in the General Services Building X-55 on 
Wallops Island.  This data is sufficient to determine the chemical suitability of the 
material for OB.  This information will be reviewed prior to treatment; if there is a 
question as to the suitability of a particular motor or igniter for OB, additional data 
will be gathered to resolve the issue.  The rocket motor or igniter will be visually 
inspected prior to treatment to ensure that it can be safely and effectively treated. 
 
Based on the information in Table 1, the waste accepted for thermal treatment will be 
considered hazardous prior to treatment because of its reactivity characteristic; 
Hazardous Waste Code D003.  The rocket motors and igniters are considered 
hazardous waste because they meet the characteristic of reactivity.  Rocket motors 
treated at the OB Area are reactive because they are Class 1.1 through 1.3 explosives.  
Hazardous waste codes for individual constituents are listed in Table 1; however, U 
codes would not apply to the propellant mixtures containing these constituents.  
Applicability of toxic waste codes D007 and D008 would depend on the percentage 
of the constituent in the propellant composition. Certain rocket motors or ignitors 
may exhibit the toxicity characteristic for chromium (D007) or lead (D008) because 
based on their MSDS it is assumed that they would fail the Toxicity Characteristic 
Leaching Procedure (TCLP) regulatory levels found in 40 CFR § 261.24 Table 1. 
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Hazard characteristics analyses will not be performed at this point to avoid the 
dangers associated with the handling of reactants. 
 
Rocket motors are designed for complete combustion of all products.  Typically, after 
OB treatment is complete, no materials remain in the motor or are expelled from the 
motor.  A Post Burn inspection is conducted as the final step of the work instructions 
included in Attachment II.C Inspection Schedule  The OB Area will be visually 
examined after each use to verify that no materials were ejected.  If materials are 
expelled they will be collected for further OB treatment.  Rocket motor casings and 
igniters will be inspected for visible signs of untreated material.  The primary 
constituents of the residue (if present) after thermal treatment will be trace amounts of 
reactant material and, in some cases, propellant sealant.  The residue will be removed 
and re-ignited on the burn pad.  The process will be repeated until thermal treatment 
is complete.  Any unburnable material is to be containerized, sampled for 
characterization, if necessary, in accordance with 40 CFR § 261 and the OB Area 

s waste disposal 
contractor.  The container will be stored at Building U-81, less-than-90-day-
accumulation area for less than 90 days.  The rocket motor casings and igniters, after 
treatment and removal of any residue and will be labeled "excess" and sold as scrap 
metal.   

 
III.D PROPELLANT TREATMENT RATE 

 
The maximum amount of propellant to be treated of per year is 30.4 metric tonnes 
(33.5 tons) based on Virginia Synthetic Minor Air Permit 40909.  
 

III.E WASTE GENERATED OFFSITE 
 
Rocket motor propellants and igniters designated for thermal treatment may originate 
from storage buildings on the WFF Main Base or Wallops Island.  Manifests and 
shipping documents will be inspected and reviewed to ensure that the materials 
received match the identity of the waste designated for thermal treatment.  Rocket 
motor propellants and igniters are delivered directly to the OB Area for burning.  
They are delivered to the OB Area when scheduled for open burning.  Rocket motor 
propellants and igniters are not stored at the OB Area.  
 

III.F CONTROL OF EJECTED WASTE DURING BURNING 
 
Rocket motors are designed for complete combustion of all products. Typically, after 
OB treatment is complete, no material remains in the motor or has been expelled from 
the motor.  The casing remains intact.  The chemical compounds are designed and 
blended in the correct proportions to react stoichiometrically, resulting in complete 
combustion of the reactants. 
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On occasion, thermal treatment of rocket motors may create less than 0.45 kilograms 
(1 pound) of residual material during burning.  The residual material is typically the 
result of the incomplete burning of the acetate liner that separates the propellant from 
the casing.   
 
A small portion of residue or propellant may be ejected during treatment, but this 
does not typically occur.  The OB Area will be visually examined after each use to 
verify that no materials were ejected.  If materials are expelled, they are to be 
collected for further OB treatment.  Refer to Attachment II.C, Inspection Schedule 
regarding Post Burn inspections. 
 
Ejected material is collected and burned on the pad.  When conditions prevent 
immediate burning, ejected material would be stored in non-conductive containers at 
Building U-81 until the next OB event or for less than 90 days whichever, occurs 
sooner.  During storage, the residue is to be characterized.   
 
Igniters, like rocket motors, are designed for complete combustion with no materials 
remaining after treatment.  If residue is produced, it is typically less than 10 grams 
(0.4 ounces).  Residue is collected, characterized, and reignited or disposed of off-site 
in less than 90 days. 
 

III.G DETERIORATION OR MALFUNCTION PROCEDURES 
 
The requirements of 40 CFR § 264.15(c) require the owner/operator to "remedy any 
deterioration or malfunction of equipment or structures which the inspection reveals 
to ensure that the problem does not lead to an environmental or human health 
hazard."  All facility or equipment deteriorations or malfunctions found during 
inspection will be corrected before OB continues.  In the event of an accidental 
release or emergency situation, specific response procedures are included in the 
Attachment II.F - Contingency Plan.  These response procedures are based on 
guidance from the NPR 8715.2 NASA Emergency Management Program Procedural 
Requirements, NPR 8715.3 NASA General Safety Program Requirements (w/Change 
9 dated, 2/08/13, and RSM2002C Range Safety Manual for GSFC WFF. 
 

III.H PREVENTION OF ACCUMULATED PRECIPITATION  
 
The accumulation of precipitation within the containment devices is prevented at the 
OB Area.  The rocket motors that house the propellant and/or igniter to be burned, 
serve as their own containment device.  The motors and igniters will not be 
transported to the OB Area for treatment unless weather conditions are favorable.  
After treatment, the rocket motor casings are inspected for unburned reactants, 
reignited if necessary, cleaned of any remaining residue, removed from the site and 
recycled as scrap metal.  Approximately 0.45 kilograms (1 pound) of residue may be 
generated after each motor treatment and less than 10 grams (0.35 ounces) of residue 
after each igniter treatment. 
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The bottom of each subunit is capped and sealed to prevent percolation of 
precipitation into the groundwater.  The subunits are also provided with stainless steel 
precipitation covers.  These covers offer additional protection against potential 
rainfall accumulation.  Each cover is equipped with handles to allow personnel to 
easily move the cover on and off the subunit.  The covers fit tightly and remain on the 
subunits during non-operational periods.   
 
The burn pad is flat and above grade.  A cover and berm prevent run-on and runoff 
from occurring.  The pad will remain covered when not in use.  This will prevent 
precipitation from accumulating on the pad.  The soil around the pad is graded to 
prevent run-on.  
 

III.I RESIDUE AND SOIL MANAGEMENT 
 
Management of the residue is performed to prevent environmental contamination 
through the air, soil, subsurface, and surface water pathways.  Residue is potentially 
generated at two locations in and around the OB subunits: within the device (motor), 
as a result of the thermal treatment process; and surrounding the subunits or burn pad 
in the event material is ejected.  Following a burn, a Post Burn inspection is 
performed; refer to Attachment II.C, Inspection Schedule. The casing and 
surrounding soil are to be inspected and any residue collected.  Collected soil and 
residue are placed in separate containers.  The residue is placed on the burn pad for 
reigniting to help ensure that all materials have reacted.  A squib (igniter) is 
fabricated and used to ignite the material.  After reigniting the residue, any material 
remaining is placed in the soil container.   
 
Containerized material (soil and residue) is characterized to determine waste 
characteristics in accordance with the OB Waste Analysis Plan, Attachment II.B, and 
disposed of at an appropriate solid waste or hazardous waste management facility.  
Residue found or known to exhibit a hazardous waste characteristic is packaged, 
labeled, and disposed of as a RCRA hazardous waste.   
 
Analytical results are kept in the Open Burning Area files, Building X-55, for a 
minimum of three years following disposal at a RCRA-permitted hazardous waste 
facility.  The residue is temporarily held onsite at Building U-81 for less than 90 days.  
The rocket motor casings and igniters, after treatment and removal of any residue, are 
classified as RCRA "empty" and will be sold as scrap metal. 
 

III.J FIRE HAZARD MINIMIZATION 
 
Ejection of burning materials during treatment could result in the deposition of hot 
embers on the ground adjacent to the containment device.  This fire hazard is 
minimized at the OB Area since it is located in sparse vegetated sandy soil 
surrounded almost entirely by water or marsh.  In addition, the WFF Fire Department 
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will be onsite during OB operations. Procedures and equipment will be immediately 
available for fire protection during treatment operations, as discussed in Attachment 
II.F, Contingency Plan. 
 

III.K MINIMUM PROTECTIVE DISTANCES  
 
The minimum safety distance for open burning is applied for Wallops Island 
operations. The largest motor, which could be treated at the OB Area is a GEM 46 
with a propellant weight of 1,662.5 kilograms (3,665.2 pounds). The minimum 
distance to the property of others must be 690 meters (2,260 feet) based on the 
quantity of propellant treated at Wallops Island.  
 
As shown on Figure II.A-4, although the minimum protective distance is outside of 
the property boundaries, it is uninhabited.  The WFF Security Office controls access 
to Wallops Island. During an operation, access is restricted to personnel involved in 
operations only. The U.S. Coast Guard and the U.S. Navy control the navigable 
waters surrounding Wallops Island. Refer to Figure II.A-4 for Island map and 
boundaries. 
 

III.L REQUIREMENTS FOR IGNITABLE, REACTIVE, OR INCOMPATIBLE 
WASTES 
 
The waste propellants and igniters to be treated by OB are of similar composition and 
are compatible. The residue remaining after OB will be considered reactive until 
proven otherwise. The requirements for handling this material are stated in 
Attachment II.D  Security Provisions and Procedures to Prevent Hazards. 
 

III.M WASTE MINIMIZATION PLAN  
 
Waste will be minimized at the OB Area through the extensive process of 
determining other uses for each rocket motor.  Rocket motors, which do not meet 
contractor performance standards, may be used on missions where minor flight 
performance is not an issue. 
 
Rocket motors also may be used by NASA on university, on student, or other 
missions.  Rocket motors may be tested to determine the extent of deviation from 
performance standards.  Other users will also be found for rocket motors.  In addition, 
many times rocket motors manufactured by commercial manufacturers can be 
returned.   
 

III.N OPEN BURNING OF PROPELLANT, EXPLOSIVE AND PYROTECHNIC-
CONTAMINATED SOLVENTS 
 
No solvents of any kind are to be burned at the WFF OB unit.  
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Name Chemical Formula 
Hazardous 

Waste Codes 
(PS) Polysulfide [-CH2S2S2-]n Unlisted 
(PU) Polyurethane R1NHCOOR2 Unlisted 
(PVC) Polyvinylchloride (-H2CCHCl-)x Unlisted 
Potassium perchlorate KClO4 D003 
1,2-Propanediol C3H8O2 Unlisted 
Quinone Dioxime C6H6N2O2 Unlisted 
(RDX) "Royal daughter's explosive", 
cyclotrimethyl- enetrinitramine 

C3H6N6O6 D003 

Resorcinol C6H4(OH)2 U201 

Sodium Nitrate NaNO2 Unlisted 
(S) Sulfur S Unlisted 
(TA) Triacetin C3H5(OCOCH3)3 Unlisted 
(TDI) Toluene di isocyanate CH3C6H3 (NCO)2 U223 
(TEA) Triethanol amine (HOCH2CH2)3N Unlisted 
Teflon resin (C2F4)n Unlisted 
(TEPAN) Tetraethylene Pentamine 
Acrylonitrile 

C14H32N6O2 Unlisted 

Tri-(Monylphenyl) Pyosphite  Unlisted 
Tricalcium phosphate Ca3O8P2 Unlisted 
(TPB) Triphenylbismuth C18H15Bi Unlisted 
Vegetable Oil C54H100O7 Unlisted 
Viton A Copolymer Proprietary Formula Unlisted 
Zinc Stearate Zn (C18H35O2)2 Unlisted 
(ZrC) Zirconium carbide ZrC Unlisted 
 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs

Module III-10 

 
TABLE III-2 - ROCKET MOTORS AND IGNITERS TO BE THERMALLY TREATED 
 
 

Motor Propellant (lbs.) Length (in.) Diameter (in.) 
2.75" FFAR MK40 5.9 48 2.75 
2.75" FFAR MK66 7.2 50 2.75 
Aerotek Hobby Motors 0.5 1.8 1.5 
Apache 131 107.5 7 
Arcas 65 60.7 4.45 
Arcas Igniter <1 1.9 1.3 
Aerojet Jr Igniter 0.62 3 2 
ATACM MK124 1,600 79 24 
Black Brant III 447 147 10.2 
Black Brant MK Series 2,198 223 17.2 
Black Brant Standard 2,198 223 17.2 
Black Brant Igniter 1.5 8 1.5 
Cajun 118.5 107.7 7 
CRV-7/C14 10.2 31 2 
CRV-7/C15 and C16 10.2 31 2 
Improved Malemute 1106 130 16 
Improved Malemute 
Igniter 

3 6 3 

Improved Orion 647 105.5 14 
Javelin III 258 104 9 
Javeline III Igniter 0.5 2 1 
Lance 2,800 246 21.6 
Lance Igniter 2 3 1.5 
Lynx MK 104 795 113 13.5 
M26 216 78 9 
M37 Spin Motor 2 13.5 3.75 
M37 Regrain Spin Motor 3 13.5 3.75 
M57A1 3,665.2 85.25 38 
Malemute 1,115 114 17.25 
Malemute Igniter 3 6 3 
MK12 Terrier 1202 155 18 
MK 70 Terrier 1500 155 18 
MK12 and MK70 Terrier 
Igniter 

1.87 9 7.5 

NASA Tracking Flare <1 1.9 1.3 
Nihka 756 76 17.2 
Nike 750 145.2 16.5 
Oriole 2,148 155 22 
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Motor Propellant (lbs.) Length (in.) Diameter (in.) 
Orion 604 105.5 14 
Orion Igniter 2 6 2 
Peregrine 2950 220 20 
Sidewinder  60 75.5 5 
Star 3A (MER TIRS) 1.0 7.5 3.2 
Star 6B 13.5 17 6.5 
Star 20 602 58.5 19.7 
Star 20 Igniter 1.5 5 2 
Super Arcas 40 76 4.5 
Super Loki 38 78.1 4 
Super Loki Igniter 0.25 2 1 
Talos 2,803 134.5 30.9 
Taurus 1,663 166.125 23 
Tomahawk 387 142 9 
Tomahawk Igniter 4 3 4 
Ute I 550 77 16.5 
Ute Igniter 0.5 4 3 
Viper 148.8 107 6.5 
Zuni 50 176.5 5 
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MODULE IV - SITE-WIDE CORRECTIVE ACTION 
 
IV.A MODULE HIGHLIGHTS - BACKGROUND  
 

The United States Environmental Protection Agency (US EPA) and NASA WFF 
entered into an Administrative Agreement on Consent under RCRA §7003 (Docket 
No: RCRA-03-2004-0201TH).  This Agreement was signed in September 2004 and 
directs NASA to conduct the on-going remedial investigation activities in accordance 
with the requirements of CERCLA (42 USC§9601-9675) under the authority of 
RCRA §7003 to fulfill the requirements of 40 CFR § 264.101. 
  
The Agreement is included as Exhibit IV.A-1.   
 
The referenced Administrative Agreement on Consent (AAOC) dated September 27, 
2004, applies to NASA Wallops Flight Facility EPA Identification numbers 
VA7800020888 and VA8800010763. The intention of the AAOC was to require 
NASA to maintain a cleanup schedule for existing contaminated sites and report on 
progress. The AAOC is managed under the VDEQ Federal Facility Facilities 
Restoration Program and the EPA Facility Remediation and Site Assessment. NASA 
meets quarterly with EPA and VDEQ in administration of this consent order and 
annually adopts a site management plan. These meetings have never discussed the 
OB Area, nor has any EPA or VDEQ hazardous waste inspection of the OB Area ever 
referred to the AAOC. 
 
The OB Area on the southern end of the island is just one hazardous waste activity 
covered by VA7800020888.  The OB Area does not include launch sites, 
blockhouses, rocket storage buildings, assembly shops, dynamic balancing facilities, 
and tracking facilities described above.  This language comes from #9 on page 6 of 
the AAOC which states: 
 

NASA has identified the following areas where former waste disposal activities 
may have occurred at the Wallops Island Parcel: an open burn waste treatment 
area, launch sites, blockhouses, rocket storage buildings, assembly shops, 
dynamic balancing facilities, and tracking facilities.  

 
The Annual Site Management Plan, a requirement of the AAOC, discusses the 2nd 
ASR (also called the Rocket Report), which was not finalized.  The document 
concluded no feature or area was observed to warrant immediate safety or 
environmental actions to remedy past rocket operations.   
 
In fiscal year (FY) 2006, to further supplement the facility-wide assessments 
discussed above, NASA initiated a second ASR focusing on operations post-1959 
activities.  The supplemental, or Phase II ASR, was also conducted by the USACE St. 
Louis District and evaluated operations conducted at WFF during the early years of 
NASA operations as well as operations conducted by other Federal Agencies under 
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existing tenant agreements.  The ASR records and field investigation was conducted 
in FY 2007 and FY 2008.  A draft report presenting the findings of the review was 
released during the second quarter of FY 2009. However, because the USACE also 
was conducting a facility-wide assessment, the report was not finalized under the 
NASA agreement. The draft report was submitted to the USACE, EPA, and DEQ for 
review to support the ongoing USACE investigation and to be used to support 
reaching a consensus on the identification of any additional potential areas of concern 
(AOC). Based on the review it was determined that no new NASA AOCs were 
identified.  
 
All sites listed below have been investigated under the AAOC, executed between 
NASA and the EPA in 2004.  The AAOC was issued under the authority of RCRA 
and by agreement integrates CERCLA into meeting the obligations.  The AAOC 
applies to past historic releases of hazardous substances, waste, and/or constituents at 
WFF and identifies CERCLA response requirements, policies, and guidance as the 
primary process for planning and performing the work necessary to complete 
remedial and corrective actions.  A topographic map showing these site locations is 
included as Exhibit IV-2. 
 

IV.B CORRECTIVE ACTION UNITS  
 

Site 4, Island Debris Pile 
 
Site 4 was located in a remote area on northern Wallops Island and consisted of a 
heavily vegetated debris pile/open dump containing debris, rubble, and general 
refuse.  The debris pile was approximately 400 feet long and 10 to 40 feet wide.  Soil 
samples were initially collected at the site in 1996.  Semi-volatile organic compounds 
(SVOCs), metals, pesticides, and petroleum hydrocarbons were found to be above 
background levels and asbestos was confirmed in one sample of debris.  A historic 
review indicated the debris pile was likely in existence prior to 1959 and may have 
been used by the Navy prior to NASA ownership.  A series of studies and debris 
characterization, removal, and disposal was conducted through 2007.  A total of 327 
tons of solid waste soil and debris were disposed at the Accomack County Landfill 
and approximately 186 tons of TPH and PCB-contaminated soils were removed and 
transported to Chemical Waste Management in Model, City, New York.  In addition 
approximately 23 tons of scrap metal was removed from the site.  A Site Investigation 
was then initiated and completed in 2008 and 2009.  No unacceptable risks from 
exposure to groundwater were indicated, however results indicated potential 
unacceptable risks from exposure to PAHs in soil.  A Non-Time Critical Removal 
Action (NTCRA) to address residual soil contamination was completed in 2011.  A 
total of 2,491 tons of soil, 3.2 tons of root material, 1.7 tons of general debris, and 3.2 
tons of metal were removed and disposed during the NTCRA.  A No Further Action 
decision was signed by EPA, Virginia DEQ, and NASA in February 2012. 
 
Sites 5 and 12, Paint Stain and Former Wind Tunnel  
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Sites 5 and 12 were collocated on Wallops Island and consisted of contamination 
associated with former painting operations and historic wind tunnel activities.  Site 5 
encompassed approximately 2 acres and was located adjacent to a paint booth.  
Contamination originating from the paint booth occurred in the past because of an 
inadequate exhaust venting from the building.  The paint booth exhaust was rebuilt to 
minimize emissions and undergoes annual inspection by Virginia DEQ.  Site 12 
encompassed approximately 3.4 acres and included a former wind tunnel facility and 
the surrounding upland and marsh areas.  The wind tunnel facility was constructed in 
1947 and was used through 1960.  Soil, groundwater, and sediment samples were 
initially collected at the sites in 1996.  Analytical results indicated elevated levels of 
PCBs, SVOCs, and metals in surface soils and sediments.  A Remedial Investigation 
(RI) was completed in 2001 to define the nature and extent of the contamination and 
to support a decision regarding the need for and type of remedial response actions at 
the sites.  Additional groundwater, soil, sediment, surface water, and ecological tissue 
samples were collected and analyzed.  Results indicated concentrations of PAHs 
exceeded risk based concentrations for industrial receptors, the sites posed an 
unacceptable risk to human health, and that levels of contamination in surface soils 
and sediments presented a potential risk to ecological receptors.  A removal action 
was implemented in 2003 to address the immediate human health risks.  A total of 
2,936 tons of soil were removed during this initial removal action. 
 
Additional RI activities were completed from 2003 - 2005, which included additional 
soil, groundwater, surface water, and ecological tissue sampling analysis.  The RI 
Report was submitted to EPA and Virginia DEQ in 2006 and finalized in 2008.  
Metals, PAHs, and PCBs were identified in soils at levels that warranted further 
response actions.  A Feasibility Study, which was finalized in 2009, identified 
excavation and offsite disposal as the preferred alternative for Sites 5 and 12.  A 
Proposed Remedial Action Plan proposing the preferred remedy was completed in 
2010 and no public comments were received.  The Record of Decision was approved 
by EPA and Virginia DEQ in 2011.  Remedial Design and Remedial Action Work 
Plans were prepared and finalized in 2012.  Remedial Action field investigation 
activities began in March 2013, excavation activities began in April 2013, and site 
restoration was complete in June 2013.  The final Remedial Action Completion 
Report was approved in June 2013 and EPA issued a Certificate of Completion 
stating the cleanup of Sites 5 and 12 was complete.   
 
South End Disposal Area  
 
The South End Disposal Area consisted of an elevated berm located perpendicular to 
the shoreline at the south end of Wallops Island.  The berm which was a former 
debris pile that served as a physical shoreline erosion barrier, contained soil, sand, 
concrete and metal debris, and Munitions and Explosives of Concern (MEC).  The 

feet wide, and up to 8 feet high, however historic photographs indicated the original 
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length of the disposal area was approximately 450 feet in length.  Due to continuous 
erosion over time, a large portion of the South End Disposal Area was eroded into the 
ocean.  The site was identified in 2009 after a series of storms caused significant 
beach erosion and military munitions were exposed within the berm.  Air Force 
Explosive Ordnance Disposal (EOD) units responded and treated the exposed 
munitions (3.5-inch M28 and M29 Rockets).  A total of 21 rocket propelled grenades 
(RPGs) and NASA-related spin motors and rocket debris were identified and 
removed by the EOD unit between November 2009 and March 2010.  In May 2010, 
EPA, Virginia DEQ, and NASA agreed to address the potential safety hazards by 
conducting a limited response action to remove and treat the remaining MEC items.  
The removal action, which was completed in October and November 2010, consisted 
of excavating the berm and shallow soils and removing and treating the MEC.  
Sixteen additional RPGs and two NASA spin motors were removed and treated 
during the early action.  NASA prepared a Preliminary Assessment of the South End 
Disposal Area, which included a review of historical records and aerial photographs, 
and a series of interviews with current and former NASA employees.  Based on the 
findings of the Preliminary Assessment, a focused sampling study to complete the 
screening process was completed.  Soil and groundwater sampling activities were 
completed at the site in November 2012.  All samples were analyzed for VOCs, 
SVOCs, PCBs, and metals.  In addition, the groundwater samples were analyzed for 
perchlorate.  Results indicated VOC, SVOC, PCBs, and perchlorate were either non-
detect or were detected in soil and groundwater at trace levels well below the 
Regional Screening Levels.  Metal concentrations in soil were within expected values 
for Wallops Island, and based on the human health risk-ration evaluation, would not 
cause unacceptable risks under current or hypothetical future residential use.  A 
potentially unacceptable risk was presented under the hypothetical future 
residential/potable use of site groundwater due to aluminum and manganese 
concentrations.  Under Virginia regulations, potable wells would not be allowed at the 
site due to periodic flooding from extreme tides and storm events, and the water 
would need desalinization treatment to be potable.  In March 2014, EPA and Virginia 
DEQ concurred no additional investigations or response actions were warranted for 
the site under CERCLA.   
 
Area of Interest-20 and North Island Transformer Sites 
 
Area of Interest (AI)-20 was a pole-mounted transformer located in a remote area at 
the north end of Wallops Island.  AI-20 was identified during a Preliminary 
Assessment conducted by the U.S. Army Corps of Engineers (USACE) under the 
Formerly Used Defense Sites Program.  A Site Inspection completed in 2012 
identified elevated PCBs in surface soils surrounding the transformer and pole.  The 
investigation at AI-20 prompted NASA to conduct a review of historic maps and 
photos and site reconnaissance to determine if other transformers remained on the 
island.  As a result, 17 potential electrical poles/transformer locations were identified 
on the north end of Wallops Island and were grouped into the North Island 
Transformer (NIT) Sites.  All transformers/poles were abandoned remnants of power 
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supply structures installed by the Navy in the 1950s.  Separate site screening 
sampling activities were conducted at AI-20 and the NIT Sites in 2014 and 2015.  
Based on site findings, NASA, EPA, and Virginia DEQ determined Time-Critical 
Removal Actions for soils were necessary to address the PCB releases at AI-20 and 
two NIT locations (NIT-1 and -17); NIT-7 and NIT-14 required transformer removal 
only.  Following additional screening investigations, no further action was necessary 
at the remaining NIT locations since PCBs were not detected.  An Action 
Memorandum was prepared and public notice issued for AI-20 in July 2015.  
Removal actions for AI-20 were completed in August 2015.  Site closure for AI-20 is 
anticipated in spring 2016.  An Action Memorandum was issued for NIT-1, NIT-7, 
NIT-14, and NIT-17 was prepared and public notice was issued in January - March 
2016.  Removal actions were completed in June 2016, with site closure anticipated in 
August 2016. 

 
IV.C PRESENT AND HISTORICAL RELEASES  
 

In addition to the above discussion, past releases at the OB Area are discussed in 
Section 4.3 of the Closure and Post Closure Plan and restated below. Following these 
releases, no additional groundwater monitoring was conducted and there were no 
complaints or enforcement actions.   
 
On July 30, 2013, several fires developed in the immediate vicinity of the OB Area 
and one fire in the State of Virginia marsh, northwest of the OB Area.  The fires 
occurred as a result of small pieces of ejected propellant from the open burning of one 
Taurus motor.  During the inspection process of the motor, inconsistencies were 
found in the Taurus rocket motor, which were similar to those found in the motor 
which caused the fire on July 17, 2013.  The Wallops Flight Facility Fire Department, 
which is on-scene for all OB operations, positioned additional equipment and 
manpower at the site to respond to the fire, should one occur.  As a result, all fires on 
WFF property were immediately extinguished.  The fire on Virginia state property 
was extinguished within 45 minutes. 
 
On July 17, 2013, several fires developed in the State of Virginia marsh, northwest, 
west, and southwest of the OB Area.  The fires occurred as a result of small pieces of 
ejected propellant from the open burning of one Taurus motor.  The Wallops Flight 
Facility Fire Department, which is on-scene for all OB operations, responded to the 
fire.  Additional water tankers were supplied by the Atlantic Virginia Volunteer Fire 
Department.  All permit procedures were followed during treatment.  A Ground 
Safety representative was also present during operations.  The fire self-extinguished 
at approximately 9:16 p.m. 
 
On October 25, 2010, two small fires, each scarring approximately patches of grass 
and brush covering an area of approximately 10 feet by 10 feet. One fire extinguished 
itself and the other fire was extinguished with water by the on-scene Wallops Fire 
Department. The fire, which extinguished itself, was approximately 30 feet northeast 
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of the burn pad, on the road.  The second fire was approximately 20 feet southwest of 
the burn pad in the brush.  The ejected material was from Arcas motor grain.  
 
On March 25, 2009, during routine Open Burn (OB) Area operations, the on-scene 
fire department personnel responded to two small brush fires at the facility.  The fire 
did not occur outside the facility, did not result from a release of hazardous waste, 
and did not threaten human health or the environment.  
 
On March 10, 1992, six Nike rocket motors were prepared for OB at the rocket motor 
disposal site on the south end of the island.  These motors, which were manufactured 
in 1959, had been contaminated with sea water during the January storm which hit 
Wallops Island.  Two of the six motors were prepared for open burning and at 
approximately 1430, the first motor was ignited without incident.  Upon ignition of 
the second motor an anomaly occurred which resulted in the motor being ejected 
from the subunit.  This motor hit the pavement in the vicinity of the tube from which 
it had been ejected and came to rest approximately 50 meters south of the tube in the 
marsh/beach area.  There were no personnel injuries nor significant property damage 
as a result of this anomaly.  It should be noted that all necessary safety precautions 
were followed and all environmental restrictions adhered to during these disposal 
operations.  The technicians also indicated several small brush fires were started by 
this motor.  One fire was unique in that it was started approximately 150 meters west 
of and behind the barricade.  All fires were extinguished by Damage Control, which, 
according to standard operating procedure, was stationed behind the barricade.  These 
fires were most likely the result of burning propellant being ejected from the motor.  
Procedures were modified to prevent reoccurrence of this anomaly.   
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EXHIBIT IV. -1: ADMINISTRATIVE AGREEMENT ON CONSENT 
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MODULE V - DETECTION MONITORING 
 
V.A. HIGHLIGHTS  BACKGROUND 
 

The Open Burn (OB) Area at the NASA Wallops Flight Facility (WFF) is located on 
the southwest end of Wallops Island and consists of four cylinders embedded in the 
ground and a single open burn pad assembly.  NASA has been using the OB Area 
since 1972.  In 1988, NASA submitted a RCRA Part B Permit Application and 
operated under interim status until the final Permit for Open Burning Treatment of 
Hazardous Waste was issued on September 20, 2005.  Groundwater monitoring at the 
OB Area was conducted under a Detection Monitoring Program from permit issuance 
in 2005 until hazardous constituents related to the site were determined to be 
statistically significant above background concentrations in 2014.  At the time of 
permit re-issuance, the facility is entering into compliance groundwater monitoring.  
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Module VI-1 

MODULE VI - GROUNDWATER COMPLIANCE MONITORING 
 
VI.A. MODULE HIGHLIGHTS  BACKGROUND 
 

The Open Burn (OB) Area at the NASA Wallops Flight Facility (WFF) is located on 
the southwest end of Wallops Island and consists of three cylinders embedded in the 
ground and a single open burn pad assembly.   
 
NASA has been using the OB Area since 1972. In 1988, NASA submitted a RCRA 
Part B Permit Application and operated under interim status until the final Permit for 
Open Burning Treatment of Hazardous Waste was issued on September 20, 2005. 
Groundwater monitoring at the OB Area was conducted under a Detection 
Monitoring Program from permit issuance in 2005 until hazardous constituents 
related to the site were determined to be statistically significant above background 
concentrations in 2014.  At the time of permit re-issuance, the facility is entering into 
compliance groundwater monitoring.  
 

VI.B. COMPLIANCE MONITORING REQUIREMENTS 
 

VI.B.1. The Compliance Monitoring Program requires monitoring at the upgradient 
monitoring well, and point of compliance wells at least semiannually. Static 
groundwater elevations will be measured at all wells during each sampling event. 
 
a. Groundwater beneath the OB Area shall be monitored with one background 

groundwater monitoring well and at least three downgradient point of compliance 
wells located as specified on the map presented in Permit Attachment VI.A-9. 
 
As a result of the major storm event of November 11 -13, 2009, the original 
background monitoring well MW-3 was damaged and was deemed inoperable.  
The Permittee submitted an Open Burn Area Proposed Background Well (MW-4) 
Analysis Report, dated February 9, 2010. The above Report proposed an original 
point-of-compliance well, MW-4, to serve as the new background monitoring 
well, replacing the damaged background well MW-3. In a letter dated April 5, 
2010, the DEQ determined that MW-4 was a suitable replacement background 
well. On May 6, 2010, the Permittee requested a Class 2 permit modification to 
replace MW-3 with MW-4 as the facility background well. MW-4 was approved 
as the OB Area background well on August 3, 2010. 
 
Monitoring well MW-4 is the background well for the OB Area and monitoring 
wells MW-1, MW-2, MW-5, MW-6, and MW-7 are the point of compliance 
wells. 
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b. The point of compliance wells and background well will be sampled in  
accordance with the Sampling and Analysis Plan (Permit Attachment VI.A) and 
the following schedule: 

 
1. The background well and downgradient point of compliance wells specified in 

Permit Section VI.C.1. will be sampled semiannually for the constituents 
listed in Permit Attachment VI.B. Samples for each constituent will be 
collected using the methods specified in Permit Attachment VI.A and analyses 
shall be obtained using the EPA SW-846 Methods specified in Permit 
Attachment VI.B. 

 
2. Alternate SW-846 methods may be approved by the Director, provided the 

request is in writing and submitted 30 days prior to the sampling event. 
Proposed alternate methods must achieve the same Limit of Quantitation (or 
lower) as the specified method. 

 
3. The background well and downgradient point of compliance wells specified in 

Permit Section VI.B.1. will be sampled annually for the 40 CFR 264 
Appendix IX constituents listed in Permit Attachment VI.D. 

 
VI.C. WELL LOCATION, INSTALLATION, AND CONSTRUCTION 

 
The Permittee shall maintain a ground water monitoring system as specified below: 
 

VI.C.1. The Permittee shall maintain groundwater monitoring wells MW-1, MW-2, 
MW-4, MW-5, MW-6, and MW-7 at the locations specified on the map presented 
in Permit Attachment VI.A-Figure II.  If additional monitoring wells are required they 
shall be installed and sampled in accordance with the requirements of 40 CFR § 
264.97: 
 
a. Boring logs for monitoring wells MW-1, MW-2, MW-4, MW-5, MW-6, and 

MW-7 are included as Permit Attachment VI.A-7. 
 

b. Monitoring well design and construction details for monitoring wells MW-1, 
MW-2, MW-4, MW-5, MW-6, and MW-7 are included as Exhibit VI.A-7. 

 
VI.C.2. All groundwater monitoring wells required by this permit shall be maintained in 

conformance with the following: 
 
a. The ground water monitoring system must yield samples in upgradient well(s) 

that represent the quality of the background ground water unaffected by leakage 
from the regulated unit, and, in downgradient wells, yield samples that represent 
the quality of groundwater passing the point of compliance. 
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b. The number and location of monitoring wells must be sufficient to identify and 
define all logical release pathways from the regulated units to the uppermost 
aquifer based on site specific hydrogeologic characterization.  

 
VI.C.3. The Permittee shall maintain the monitoring wells identified in Permit Section 

VI.C.1, of the Permit in accordance with the plans and specifications presented in 
Exhibit VI.A-7. 
 

VI.C.4. The Director must approve the addition or removal of all monitoring wells prior to 
installation or decommissioning. 
 
a. The Permittee shall request approval for abandonment of all monitoring wells, 

observation wells, and remediation wells from the Department prior to 
implementing well abandonment activities.  All wells that are to be abandoned 
shall be plugged and abandoned in general accordance with 12VAC 5-630-420 
and 12VAC 5-630-450. Chlorination of each well is not required and an effort to 
remove the well casing and associated materials shall be made at each well prior 
to abandonment. A report including methods and certification will be submitted to 
the Department within thirty (30) days following the completion of abandonment.  
The Permittee may propose alternate methods for well abandonment and must 
obtain approval from the Department prior to implementing alternate methods for 

 
 
b. All monitoring wells added to the existing groundwater monitoring system 

described in Permit Section VI.C.I, must be constructed in accordance with the 
requirements of EPA's RCRA Groundwater Monitoring Technical 
Enforcement Guidance Document (TEGD) and approved by the Department 
(Exhibit VI.A-5). 

 
VI.D. GROUND WATER PROTECTION STANDARD 

 
VI.D.1. The Permittee shall monitor the groundwater to determine whether regulated units are 

in compliance with the Groundwater Protection Standard (GPS) under 40 CFR § 
264.92. The GPS is based in part upon upgradient concentrations from the facility's 
initial background monitoring, EPA Maximum Contaminant Levels (MCLs), and 
Alternate Concentration Limits (ACLs). ACLs are health based standards calculated 
by DEQ. The hazardous constituents and their concentration limits listed in Permit 
Attachment VI.C comprise the GPS. 
 

VI.D.2. The Permittee shall monitor all wells as described in Permit Sections VI.C.1 for all 
parameters and constituents specified in Permit Attachments VI.B. 
 

VI.D.3. The compliance period, as defined by 40 CFR § 264.96, is the period during which 
the GPS applies is equal to the number of years equal to the active life of the waste 
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management area, including waste management activities conducted prior to 
permitting and the closure period. If the Permittee is conducting corrective action at 
the end of the compliance period specified, then the compliance period shall be 
extended until the Permittee demonstrates that the GPS has not been exceeded for 
three (3) consecutive years. 
 

VI.E. SAMPLING AND ANALYSIS PROCEDURES 
 
The Permittee shall use the following techniques and procedures when obtaining and 
analyzing samples from the ground water monitoring wells described in Permit 
Sections VI.C. 
 

VI.E.1. Groundwater monitoring samples shall be collected using the techniques described in 
Attachment VI.A. 
 

VI.E.2. Samples shall be preserved, packed, and shipped off-site for analysis in accordance 
with the procedures specified in Permit Attachment VI.A. 
 

VI.E.3. Samples shall be analyzed in accordance with the procedures specified in Permit 
Attachment VI.A using the methods prescribed in Attachment VI.B. 
 

VI.E.4. Samples shall be tracked and controlled using the chain-of-custody procedures 
specified in Attachment VI.A. 
 

VI.E.5. The Permittee must determine the concentration of hazardous constituents and 
parameters in the ground water at upgradient and compliance point wells at least 
semiannually in accordance with VI.B.1 of this Permit. 
 

VI.E.6. The Permittee must analyze samples from the background well and all point of 
compliance wells, for all constituents contained in Appendix IX to CFR part 264 at 
least annually for at least two years. At that time, the Facility may demonstrate that a 
subset of Appendix IX methods and/or parameters is appropriate for continued 
monitoring through a minor permit modification. 
 

VI.F. ELEVATION OF THE GROUND WATER SURFACE 
 

VI.F.1. The Permittee shall determine the groundwater surface elevation at each monitoring 
well (MW-1, MW-2, MW-4, MW-5, MW-6, and MW-7) each time groundwater is 
sampled in accordance with Attachment VI.A. 
 

VI.F.2. The Permittee shall report the surveyed elevation of any additional or replacement 
monitoring well(s) when installed with as-built drawings. The total depth of wells and 
the elevation of the following shall be recorded: top of the casing, ground surface 
and/or apron elevation, and the top of the protective casing. 
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VI.G. STATISTICAL PROCEDURES 
 
When evaluating the monitoring results in accordance with Permit Section VI.H., the 
Permittee shall determine whether there is statistically significant evidence of 
increased contamination for any hazardous constituent or parameters specified in the 
Groundwater Protection Standard VI.C. using the statistical procedures in Exhibit 
VI.A-6. 
 

VI.G.1. The Permittee may elect to perform a simple empirical comparison of Point of 
Compliance data to the GPS instead of the statistical procedures specified in Permit 
Attachment VI.A-6. 
 

VI.H. MONITORING PROGRAM AND DATA EVALUATION 
 
The Permittee shall determine ground water quality as follows: 
 

VI.H.1. The Permittee shall collect, preserve, and analyze ground water samples pursuant to 
Module VI.E of this Permit. 
 

VI.H.2. The Permittee shall determine whether there is evidence of increased contamination 
for any chemical parameter or constituent when compared, either statistically or 
empirically, to established upgradient background concentrations, as specified in 
Permit Attachment VI.C. These determinations should be made at least semiannually. 
 

VI.H.3. The Permittee shall determine the ground water flow rate and direction in the 
uppermost aquifer at least annually. 
 

VI.H.4. The Permittee shall determine whether there is a statistically significant increase over 
the ground water protection standards listed in Permit Attachment VI.C each time 
ground water quality is determined at the point of compliance. In determining 
whether such an increase has occurred, the Permittee must compare the ground water 
quality at each monitoring well specified in Module VI.C.1 of this Permit, to the 
ground water protection standards listed in Permit Attachment VI.C, in accordance 
with the statistical procedures specified in Module VI.G. of this Permit. 
 

VI.H.5. The Permittee shall analyze samples from all compliance point wells, for all 
constituents contained in Appendix IX to CFR Part 264 at least annually to determine 
whether additional hazardous constituents are present in the uppermost aquifer.  
 
a. If the Permittee finds additional constituents present (i.e. not listed in Module 

VI.B of the Permit, the Permittee shall notify the Director within seven (7) days of 
the data being available from the laboratory. The Permittee may resample within 
thirty (30) days of receipt of original laboratory data, not to exceed sixty days (60) 
from date of original sample collection and repeat the analysis for the detected 
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Appendix IX to 40 CFR § 264 constituent(s). If resampling is intended, the 
Permittee shall include the proposed sampling date with the notification. 
 

b. If the second analysis confirms the presence of new constituents, the Permittee 
shall report the concentration of these additional constituents to the Director in 
writing within seven (7) days after the data is available from the laboratory and 
add them to the Compliance Monitoring Program Constituent list.  
 

c. If the Permittee chooses not to resample, then the Permittee shall report the 
concentrations of these additional constituents to the Director within seven (7) 
days after the data is available from the laboratory and add them to the 
Compliance Monitoring Program Constituent List. 
 

d. As a result of detected Appendix IX to 40 CFR § 264 constituent(s), the 
Permittee may demonstrate that a source other than the Regulated Unit caused the 
detection pursuant to 40 CFR § 264.99(i). The Director shall be notified of the 

n in conjunction with either the initial 
notification that a new constituent was detected or with the confirmation notice 
after the resampling. The results of the demonstration will be submitted to the 
Director within ninety (90) days of the notification. 

 
VI.H.6. If the second analysis confirms the presence of new constituents, the Permittee shall 

establish the background values for each additional Appendix IX to CFR 264 
constituent found in the ground water in accordance with the following procedures:  
 
a. Background ground water quality for a monitoring parameter or constituent shall 

be based on data from at least quarterly sampling of the upgradient monitoring 
well (MW-4) for one year. 

  
VI.H.7. For each additional confirmed Appendix IX to CFR 264 constituent, the EPA Safe 

Drinking Water Act MCL as listed in the Environmental Protection Agency's 
Drinking Water Regulations and Health Advisories, or the higher of the background 
value, a Health Based Risk Assessment ACL approved by the Director in accordance 
with VHWMR §§ 10.5.E.l.c. and 10.5.E.2., or the Practical Quantitation Limit (PQL) 
of the lowest Method Detection Limit (MDL) available for non-naturally occurring 
hazardous constituents where neither an ACL nor an MCL have been determined 
shall be utilized as the ground water protection standard under VHWMR § 10.5.C. 
The Permittee shall add each new constituent to the monitoring list contained in 
Permit Attachment VI.B. and the ground water protection standard listed in Permit 
Attachment VI.C. 
 

VI.H.8. For each hazardous constituent identified in Attachment VI.C of this Permit, the 
Permittee shall determine whether there is a statistically significant evidence of 
increased contamination for any parameter or chemical constituent each time the 
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concentration of hazardous constituents is monitored in ground water at the 
compliance point; pursuant to Module VI.G of this Permit. In determining whether 
such an increase has occurred, the Permittee shall compare the ground water quality 
at each monitoring well specified in Module VI, Section C.1 of this Permit, to the 
GPS for that constituent, in accordance with the procedures specified in Module 
VI.G. of this Permit. 
 

VI.H.9. The Permittee shall perform the statistical evaluation required by Module VI.G of this 
Permit within 30 days from when the analyses results are available from the 
laboratory performing the analyses. The Permittee shall report in writing all 
significant increases identified pursuant to Module VI, Section G of this Permit to the 
Director within seven (7) days from when the determination is made. 
 

VI.I. COMPARISON TO GROUNDWATER PROTECTION STANDARDS 
 
At least semiannually, the Permittee shall compare the groundwater concentration 
of each constituent contained in Permit Attachment VI.C from each Point of 
Compliance Well to the Groundwater Protection Standard (Permit Attachment VI.C) 
for that constituent. The following procedures shall be used. 
 

VI.I.1. Methods of Comparison 
 
a. If a single independent sample was collected at the monitoring well, the 

Permittee shall conduct a simple empirical comparison of the GPS and the 
measured value. 
 

b. If multiple independent samples were collected from each monitoring well, a 
statistical comparison to the GPS, which has been approved by the Director, shall 
be conducted. Guidelines for method selection are contained in Permit 
Attachment A-6. 

 
VI.I.2. For constituents that have not exceeded the Groundwater Protection Standard during 

previous sampling events, the Permittee shall submit written notification to the 
Director within seven (7) days of determining that the GPS has been exceeded. The 
notification shall include the following: 
  
a. Concentration of the constituent(s) exceeding the GPS; 

 
b. Identification of the monitoring well where the GPS was exceeded; and 

 
c. Map showing the extent of the groundwater contaminant plume with 

concentrations mapped. 
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VI.I.3. The Permittee may make a demonstration that the groundwater protection standard as 
indicated in Permit Attachment VI.C was exceeded due to sources other than the unit; 
errors in sampling, analysis, and evaluation; or natural variation in the groundwater. 
The demonstration shall be conducted as follows: 
 
a. The Permittee shall include in the notification to the Director in Permit 

Section VI.I.2., that the demonstration will be attempted. 
 

b. Resampling must be conducted within thirty (30) days of receipt of original 
laboratory data, not to exceed sixty days (60) from date of original sample 
collection. 
 

c. Four (4) independent samples shall be collected from the well for each constituent 
the Permittee includes in the demonstration. A statistical evaluation of the data 
shall be conducted using a statistical method approved by the Director. 
 

d. The Permittee must submit a report to the Director within 90 days of the 
notification that demonstrates a source other than the regulated unit caused the 
groundwater protection standard to be exceeded or that the apparent 
noncompliance was a result of an error in sampling, analysis, or evaluation. The 
Permittee must also submit to the Director within 90 days of the notification in 
Permit Section VI.I.2. an application for a permit modification to make any 
appropriate changes in the Compliance Monitoring Program.  
 

e. The Permittee must continue to monitor in accordance with the Compliance 
Monitoring Program established under 40 CFR § 264.99. 

 
VI.I.4. The Permittee shall specify all Groundwater Protection Standard exceedances from 

the reported sampling event in the Semiannual Monitoring Report. 
 

VI.J. REPORTING AND RECORDKEEPING 
 

VI.J.1. The Permittee shall enter all monitoring, testing, and analytical data obtained 
pursuant to Permit Module VI into the operating record.  The data packages must 
include all computations, calculated means, variances, t-statistic values, and t-test 
results or the calculations and results of statistical tests that the Department has 
determined to be equivalent as appropriate.  Reports containing the information shall 
be submitted in accordance with Permit Condition I.I.2. 
 

VI.J.2. The permittee shall submit reports semiannually, with the annual report containing 
the required information for the previous calendar year being submitted no later than 
March 1st of each year.  
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VI.J.3. Pursuant to Permit Section V.I., if the Permittee determines there is a statistically 
significant evidence of increased contamination above the concentration limits 
specified in Permit Attachment VI.C for the constituents specified in Permit 
Attachment VI.C (indicating that the groundwater protection standard is being 
exceeded), at any monitoring well at the point of compliance, the Permittee shall 
notify the Director in writing within seven (7) days 
 

VI.K. ASSURANCE OF COMPLIANCE 
 
The Permittee shall demonstrate to the Director that groundwater monitoring and 
corrective action measures necessary to achieve compliance with the groundwater 
protection standard under 40 CFR § 264.92 are taken during the term of the Permit. 
 

VI.L. SPECIAL REQUIREMENTS IF SIGNIFICANT INCREASES OCCUR IN 
VALUES FOR PARAMETERS OR CONSTITUENTS 
 

VI.L.1. The Permittee must notify the Director in writing within seven (7) days if the 
groundwater protection standard (Permit Attachment VI.C) has been exceeded at any 
well for any constituent contained in Permit Attachment VI.C pursuant to Permit 
Section V.G.  The notification must indicate specifically which GPSs have been 
exceeded. 
 

VI.L.2. The Permittee must submit to the Director a permit modification to establish a 
corrective action program that meets requirements 40 CFR § 264.100 within 180 
days, or within 90 days if the Permittee has previously submitted an engineering 
feasibility study.  
 

VI.L.3. The Permittee may make a demonstration that the ground water protection standard as 
indicated in Permit Attachment VI.C was exceeded due to sources other than a 
regulated unit or errors in sampling, analysis, evaluation, or natural variation in the 
ground water as specified in VI.I.3. 
 

VI.M. REQUESTS FOR PERMIT MODIFICATION 
 

VI.M.1. If the Permittee or the Director determines the groundwater protection standard 
presented in Permit Attachment VI.C is being exceeded, the Permittee shall submit to 
the Director an application for a permit modification to establish a Corrective Action 
Program that meet the requirements of 40 CFR § 264.100 within 180 days of receipt 
of the Director's determination that corrective action is required. 
 

VI.M.2. If the Permittee or the Director determines the Compliance Monitoring Program no 
longer satisfies the requirements of 40 CFR § 264.99, then within 90 days the 
Permittee must submit an application for a permit modification to make any 
appropriate changes. 
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LIST OF ATTACHMENTS 
 
The following Attachments are incorporated, in their entirety, by reference into this Permit.  
These incorporated attachments are enforceable conditions of this Permit.  Some of the 
documents contain excerpts from the Permittee's Hazardous Waste Permit Application.  The 
Department has, as deemed necessary, modified specific language excerpted from the Permit 
application.  Additional modifications are prescribed in the Permit Conditions (Modules I 
through IV), and thereby supersede the language of the attachments.  Facility operations shall be 
in accordance with the contents of the Attachments and this Permit. 
 
Attachment VI.A - Groundwater Monitoring Program: Sampling and Analysis Plan  
 
Attachment VI.B  Compliance Groundwater Monitoring List 
 
Attachment VI.C  Groundwater Protection Standards 
 
Attachment VI.D  Groundwater Monitoring Constituents 
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ATTACHMENT VI.A 

 
GROUNDWATER MONITORING PROGRAM 

SAMPLING AND ANALYSIS PLAN
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ATTACHMENT VI.A - GROUNDWATER MONITORING PROGRAM: SAMPLING AND 
ANALYSIS PLAN 

  

TABLE OF CONTENTS 

I.A. INTRODUCTION ........................................................................................................ VI.A-3  

I.B. SAMPLING FREQUENCY ........................................................................................ VI.A-3 

I.C. FIELD METHODS ...................................................................................................... VI.A-3  

I.C.1. Measurement of Static Water Level Elevations: VI.A-4 

I.C.2. Calculation of Static Water Volume: VI.A-4 

I.C.3. (Reserved) VI.A-4 

I.C.4. Well Purging VI.A-5 

I.C.5. Groundwater Sampling Equipment: VI.A-5 

I.C.6. Decontamination: VI.A-6 

I.C.7. Groundwater Sample Collection VI.A-7 

I.D. Field AND LABORATORY QA/QC Program .......................................................... VI.A-8  

I.D.1. Field QA/QC VI.A-9 

I.D.2. Laboratory QA/QC Program VI.A-9 

I.D.3. Field Instrument Calibration VI.A-9 

I.E. Sample Handling AND CHAIN-OF-CUSTODY..................................................... VI.A-10 

I.F. Field Logbook ............................................................................................................. VI.A-11  

II. LABORATORY ANALYSIS ...................................................................................... VI.A-11  

II.A INTRODUCTION ...................................................................................................... VI.A-11  

II.B LABORATORY QA/QC ........................................................................................... VI.A-11  

II.B.1. Internal quality control: VI.A-11 

II.B.2. Calibration: VI.A-12 

II.B.3. Duplicate samples: VI.A-12 

III. DATA EVALUATION ................................................................................................ VI.A-12  

III.A ANALYTICAL DATA REVIEW ......................................................................... VI.A-12  

III.B STATISTICAL EVALUATION........................................................................... VI.A-12  

III.C DATA QUALITY OBJECTIVE .......................................................................... VI.A-12  

IV. RECORD KEEPING AND REPORTING ................................................................ VI.A-13  
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IV.A. INTRODUCTION.................................................................................................. VI.A-13  

IV.B. GROUNDWATER MONITORING RESULTS ................................................. VI.A-13  

IV.C. ANNUAL REPORT ............................................................................................... VI.A-13  

EXHIBIT VI.A-1:GROUNDWATER LOG EXAMPLE VI.A-1 
EXHIBIT VI.A-2: CALCULATIONS OF PURGE VOLUME VI.A-1 
EXHIBIT VI.A-3: EXAMPLE CHAIN OF CUSTODY RECORD VI.A-1 
EXHIBIT VI.A-4: SAMPLE CONTAINERS AND PRESERVATIVES VI.A-1 
EXHIBIT VI.A-5: MONITORING WELL CONSTRUCTION DIAGRAM VI.A-1 
EXHIBIT VI.A-6: STATISTICAL PROCEDURES VI.A-1 
EXHIBIT VI.A-7: MONITORING WELL ABANDONMENT PROCEDURESVI.A-1 
EXHIBIT VI.A-8: BORING LOGS AND WELL CONSTRUCTION DIAGRAMSVI.A-1 
EXHIBIT VI.A-9: INVESTIGATIVE DERIVED WASTE POLICY VI.A-14 
EXHIBIT VI.A-10:GROUNDWATER MONITORING WELL LOCATIONS VI.A-1 
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NASA WALLOPS FLIGHT FACILITY OPEN BURN AREA, 
GROUNDWATER MONITORING SAMPLING AND ANALYSIS PLAN 

 
I.A. INTRODUCTION 
 

Federal regulations at 40 CFR§270.14(c)(5),  § 270.14(c)(6)(iv), and  § 
270.14(c)(7)(vi) require a description of the sampling, analysis, and statistical 
comparison procedures proposed for evaluating groundwater monitoring data.  In 
addition, §§264.97(d) and 264.97(e) outline minimum procedures and techniques for 
groundwater monitoring programs implemented pursuant to 40 CFR Part 264 Subpart 
F. These regulations require that groundwater monitoring programs include 
measurement, sampling, and analytical methods that accurately assess groundwater 
quality, and that provide early detection of hazardous constituents released to 
groundwater. 
 
Groundwater beneath the OB Area will be monitored with one background 
monitoring well and six downgradient compliance point monitoring wells located as 
specified on the map presented in Figure II.A-4.  Monitoring well MW-4 is the 
background well.  Monitoring wells MW-1, MW-2, MW-5, MW-6, and MW-7 are 
the point of compliance wells for the unit. 
 
The NASA Wallops Flight Facility Open Burn Area Groundwater Monitoring 
Sampling and Analysis Plan (GMP) is an essential part of the Compliance Monitoring 
Program in that it stipulates the field sampling, laboratory analysis and annual 
reporting methods to be utilized throughout the post-closure period.  The GMP 
addresses the Compliance Monitoring Program requirements prescribed in the 
VHWMR, 9 VAC 20-60 § 264.99 and as described in the Operating Permit. 
 

I.B. SAMPLING FREQUENCY 
 
Groundwater samples will be collected and analyzed semi-annually at each point of 
compliance well for all the constituents listed in Attachment VI.B. Permit Attachment 
VI.B lists the parameters, constituents, and test methods required for the Detection 
Monitoring Program.  The Permittee may resample for any statistically significant 
detection within 30 days to confirm or refute the detection.   
 

I.C. FIELD METHODS 
 
The following activities should be performed prior to collecting ground-water 
samples for analysis: 
 
 Measurement of static water level elevation; 
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 Detection and sampling of immiscible layers; and 

 
 Well purging. 

   
I.C.1. Measurement of Static Water Level Elevations: 

 
Prior to purging each well, both the static water level (SWL) and the depth to the 
bottom of the well shall be measured to ±0.01 foot.  Well measurements will be made 
using an electronic water level probe, referenced to a predetermined mark at the top 
of the well casing.  The elevation of the top of the well casing (with locking cap 
removed) will be established to an elevation ±0.01 foot, in relation to the existing 
landfill datum, which will be established from a National Geodetic Vertical Datum. 
 
The static ground water surface elevations obtained prior to each sampling event shall 
be used to create potentiometric maps to determine whether the requirements for 
locating the monitoring wells continues to be satisfied.  If the potentiometric maps 
reveal that the depths, location, or number of wells is insufficient to monitor 
hazardous waste constituents migrating from the waste management area, new well 
locations and depths will be submitted to the Department for their approval and 
subsequent installation and monitoring.  Any new wells will be installed prior to the 
next regularly scheduled groundwater sampling event. 
 
Background wells and wells where constituents have not historically been noted will 
be measured first, followed by wells where constituents have been noted.  All 
measurements for each well will be recorded in the Groundwater Log. Measurements 
that do not correlate with the previous trends will be verified in the field with 
different measurement technology, if necessary.    
 

I.C.2. Calculation of Static Water Volume: 
 
The static water level and total depth will be used to calculate the volume of stagnant 
water in the well and provide a check on the integrity of the well (e.g., identify 
siltation problems), as well as characterize changes in hydraulic conditions that may 
occur over time.  The static water level measuring device used will be constructed of 
inert materials and thoroughly decontaminated prior to each use to prevent cross 
contamination from one well to another.  The meter will be decontaminated by 
washing with non-phosphate detergent and rinsing three times with deionized water 
prior to air-drying.  Decontamination fluid will be containerized and disposed of in an 
on-site wastewater treatment system if available or a publicly owned treatment 
facility with approval.  Sampling members will wear clean gloves during sampling 
and shall change gloves between sampling each well at a minimum. 
 

I.C.3. (Reserved) 
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I.C.4. Well Purging 

 
The volume of stagnant water in each well will be determined prior to well 
evacuation based on the static water level, well depth, well diameter, filter pack 
length, and borehole diameter.  Three volumes of the pore space of the screen filter 
pack and three volumes of the well casing will be purged prior to sampling if 
possible.  The volume of stagnant water to be purged shall be calculated according to 
the formulae presented in Exhibit VI.A-2 of this Attachment.  Purge volume 
calculations will be recorded in the Groundwater Log shown in Exhibit VI.A-1, or 
volume purged shall be sufficient when pH, temperature, and conductivity have 
stabilized.  
 
a. If the wells prove to be low yield, wells will be evacuated to dryness once and 

will be purged at a rate which will not cause recharge water to be excessively 
agitated.  Dry and low recharge rates will be noted in the field observations. 
 

b. All purge water will be containerized and disposed of in an on-site wastewater 
treatment system if available or a publicly owned treatment facility with approval. 

   
Stabilization parameters pH, temperature, conductivity, and turbidity will be 
measured at the start and end of sampling as a check on the stability of the water 
samples over time.  Four (4) replicate measurements of pH and specific conductivity 
will be recorded in the Groundwater Log shown in Attachment 1 for each 
groundwater sample.  In addition to the start and end measurements, additional 
measurements will be taken for each well volume.  All purging equipment that has 
been or will be in contact with ground water should be decontaminated prior to use 
(See Section I.C.6.).  Decontamination water should be stored in appropriate 
containers and disposed of per I.C.4.b and Exhibit VI.A-9.  
 

I.C.5. Groundwater Sampling Equipment: 
 
The Department prefers that all sampling equipment be dedicated to a particular well.  
The following recommendations apply to the selection of sampling equipment: 
 
 Sampling equipment should be chosen based on the analytes of interest and the 

characteristics and depth of the saturated zone from which the sample is 
withdrawn. For example, the choice of sampling equipment should reflect 
consideration of the potential for LNAPLs and DNAPLs. 
 

 Sampling equipment should be constructed of inert material. Sample collection 
equipment should not alter analyte concentrations, cause loss of analytes via 
sorption, or cause gain of analytes via desorption, degradation, or corrosion. 
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 Sampling equipment should be designed such that Viton®, Tygon®, silicone, or 
neoprene components do not come into contact with the ground-water sample. 
 

 Sampling equipment should cause minimal sample agitation and should be 
selected to reduce/eliminate sample contact with the atmosphere during sample 
transfer.  Sampling equipment should not allow volatilization or aeration of 
samples to the extent that analyte concentrations are altered. 

 
I.C.6. Decontamination: 

 
When dedicated equipment is not used for sampling (or well purging) or when 
dedicated equipment is stored outside of the well, it will be thoroughly 
decontaminated between wells by disassembling and washing with (non-phosphate) 
detergent, thoroughly rinsed with de-ionized water, and air dried. All equipment 
coming in contact with media suspected of being contaminated will be 
decontaminated before it contacts a media which is likely to be less contaminated or 
uncontaminated.  
 
All non-dedicated ground water sampling equipment will be cleaned over a 
decontamination pad after each use in the following manner: 
 
 Rinse with tap water. 

 
 Wash with a non-phosphate laboratory detergent and tap water. 

 
 Rinse with distilled water 

 
 Wash with laboratory-grade methanol or isopropanol 

 
 Triple rinse with de-ionized, distilled water 

 
 Allow to air dry. 

 
If the equipment is not to be used again immediately, it should be packaged and 
properly stored to protect it from dust and dirt. Equipment may be wrapped in 
aluminum foil (shiny side on the outside) and placed in a plastic bag. A label should 
be affixed to the outside wrapping summarizing the decontamination procedure and 
stating the date of decontamination. Decontaminated sampling equipment should not 
be placed on the ground or on other contaminated surfaces prior to insertion in the 
well. 
 
The decontamination pad will be lined with polyethylene sheeting and sloped to 
promote drainage towards one corner into an in-ground container. This will facilitate 
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removal of any potentially contaminated decontamination fluids.  The fluids will be 
collected, contained, labeled, and stored in U.S. Department of Transportation 
(DOT)-approved 55 gal drums.  All decontamination fluids will be managed and 
disposed of in accordance with the DEQ Investigation-Derived Waste Policy 
(Appendix 9).  Disposable items will be disposed of as solid waste in an approved, 
permitted landfill. 
 

I.C.7. Groundwater Sample Collection 
 
Monitoring well sampling should always progress from a well that is the least 
contaminated to the well that is the most contaminated, to minimize the potential for 
cross-contamination of samples that may result from inadequate decontamination of 
sampling equipment.  Samples should be collected and containerized according to the 
volatility of the target analytes. The preferred collection order for some of the more 
common groundwater analytes is as follows: 
 
 Volatile organics and total organic halogens 

 
 Dissolved gases and total organic carbon 

 
 Semi-Volatile Organics 

 
 Pesticides/herbicides 

 
 PCBs 

 
 Metals and cyanide 

 
 Total Phenols 

 
 Major water quality cations and anions (sulfate, chloride, etc.) 

 
 Nitrate 

 
A sample collecting bottle kit should be prepared from the sample parameter list in 
accordance with approved sample analysis methods (see Appendix 4).  The sample 
kit should be stored in clean coolers for transport to the site.  To preserve sample 
integrity, all samples should be collected in pre-cleaned containers, preserved when 
required, and stored at the appropriate temperature.  The containers shall be shipped 
with caps that are securely fastened.  Samples shall be transferred directly from the 
sampling device to the sample containers. 
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The following recommendations apply to the use and operation of groundwater 
sampling equipment: 
 
 Check valves should be designed and inspected to ensure that fouling problems do 

not reduce delivery capabilities or result in aeration of samples. 
 

 Sampling equipment should never be dropped into the well, as this will cause 
degassing of the water upon impact. 
 

 Contents of the sampling device should be transferred to sample containers in a 
controlled manner that will minimize sample agitation and aeration. 
 

 Decontaminated sampling equipment should not be allowed to come into contact 
with the ground or other contaminated surfaces prior to insertion into the well. 
 

 Groundwater samples should be collected as soon as possible after the well is 
purged.  Water that has remained in the well casing for more than about 2 hours 
has had the opportunity to exchange gases with the atmosphere and to interact 
with the well casing material. 
 

 The rate at which a well is sampled should not exceed the rate at which the well 
was purged.  Low sampling rates, approximately 0.1 L/min, are suggested.  
Pumps should be operated at rates less than 0.1 L/min when collecting samples 
for volatile organics analysis. 
 

 Pump lines should be cleared at a rate of 0.1 L/min or less before collecting 
samples for volatiles analysis so that the samples collected will not be from the 
period of time when the pump was operating more rapidly. 
 

 Pumps should be operated in a continuous, non-pulsating manner so that they do 
not produce samples that are aerated in the return tube or upon discharge. 
 

 When sampling wells that contain LNAPLs, a stilling tube should be inserted in 
the well.  Groundwater samples should be collected from the screened interval of 
the well below the base of the tube. 
 

 Groundwater samples collected for analysis for organic constituents or parameters 
should not be filtered in the field.  

 
I.D. FIELD AND LABORATORY QA/QC PROGRAM 

 
Field Quality Assurance/Quality Control (QA/QC) requires the routine collection and 
analysis of blanks to verify that the sample collection and handling process has not 
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affected the quality of the samples.  Both field and laboratory QC samples should be 
prepared during the sampling event.  It is recommended that the following samples be 
analyzed with each batch of samples (a batch may not exceed 20 samples): 
 
 One field duplicate; 

 
 One equipment rinsate (required only when non-disposable equipment is being 

used); 
 

 One matrix spike (when appropriate for the method); and 
 

 One duplicate sample (either a matrix duplicate or a matrix spike duplicate). 
 
A trip blank should be prepared and analyzed when samples are being analyzed for 
volatile organic analytes.  A trip blank should be submitted with samples each day 
that samples are collected. 
 

I.D.1. Field QA/QC  
 
All field QC samples should be prepared exactly as regular investigation samples 
with regard to sample volume, containers, and preservation.  The concentrations of 
any contaminants found in blank samples should not be used to correct the 
groundwater data. The contaminant concentrations in blanks should be documented, 
and if the concentrations are more than an order of magnitude greater than the field 
sample results, the Permittee should resample the ground water.  Other QA/QC 
practices such as sampling equipment calibration, equipment decontamination 
procedures, and chain-of-custody procedures are discussed in other sections of this 
Attachment. 
 

I.D.2. Laboratory QA/QC Program 
 
The permittee s laboratory should provide for the use of control samples.  The 
Permittee should use appropriate statistical procedures to monitor and document 
performance and to implement an effective program to resolve testing problems (e.g., 
instrument maintenance, operator training).  Data from control samples (e.g., spiked 
samples, duplicates, and blanks) should be used as a measure of performance or as an 
indicator of potential sources of cross-contamination.  All QC data should be 
submitted to the Department with the groundwater monitoring sample results.   
 

I.D.3. Field Instrument Calibration  
 
At a minimum, all field instruments should be calibrated at the beginning of each use 
and in accordance with the frequency suggested by the manufacturer.  Field 
instruments should be calibrated using at least two calibration standards spanning the 
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range of results anticipated during the sampling event.  For example, if groundwater 
pH is expected to be near pH 7, the two standards used to calibrate the pH meter 
should be pH 4 and pH 10, respectively. 
 

I.E. SAMPLE HANDLING AND CHAIN-OF-CUSTODY 
 
Sample handling will be strictly controlled to prevent sample contamination.  Chain-
of-Custody control for all samples will consist of the following: 
 
1. Labels will be placed on individual sample containers while sampling indicating 

preservation method used for the sample. 
 

2. A custody seal should be placed on the shipping container or on the individual 
sample bottles.  Custody seals provide prevention or easy detection of sample 
tampering.  The custody seal should bear the signature of the collector and the 
date signed.  The custody seal can be placed on the front and back of a cooler, 
around the opening of a polyethylene overpack bag or on the lid of each sample 
container. 
 

3. No sample should be brought back to the laboratory for preservation. It is 
recommended that two polyethylene overpack bags be used in shipping. The first 
will contain the sample bottles, the second the ice needed to keep the samples at 
4o C. A temperature history of the samples should be maintained as a quality 
control measure. Upon receipt of the shipment, the laboratory should record the 
temperature on the chain-of-custody record. Holding time refers to the period that 
begins when the sample is collected from the well and ends with its extraction or 
analysis. 
 

4. A chain-of-custody record should be completed and should accompany every 
sample shipment. The chain-of-custody record should contain enough copies so 
that each person possessing the shipment receives his/her own and should be 
designed to allow the Permittee to reconstruct how and under what circumstances 
a sample was collected, including any problems encountered. An example of a 
chain-of-custody form that includes the necessary information is included as 
Appendix 3. 
 

5. Samples will be packaged and labeled for shipment in compliance with current 
U.S. Department of Transportation regulations. All samples will be shipped 
priority/overnight via commercial carrier or hand delivered to the lab. 
 

6. Samples will arrive at the laboratory via the overnight delivery service or hand 
delivery. Upon delivery to the laboratory, the ice chests will be checked for intact 
custody seals and the samples will be unpacked and the information on the 
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accompanying chain of custody records will be examined. If the samples shipped 
match those described on the chain-of-custody form, the laboratory sample 
coordinator will sign the form and assume responsibility for the samples. If 
problems are found with the sample shipment, the laboratory sample custodian 
will sign the form and record the problems in the "remarks" section. 
 

7. Any missing samples, missing sample tags, broken sample bottles, or unpreserved 
samples will be noted on the chain-of-custody record. If there are problems with 
individual samples, the sample custodian will inform the laboratory coordinator of 
such problems.  The laboratory custodian will then contact the Permittee to 
determine a viable solution to the problem. 
 

8. All information relevant to the sample will be secured at the end of each business 
day.  All samples will be stored in a designated sample storage refrigerator, access 
to which will be limited to laboratory employees. 

 
I.F. FIELD LOGBOOK 

 
Field technician(s) will keep an up-to-date field logbook documenting information 
pertaining to field activities. Appendix 1 of this Attachment provides an example of a 
Groundwater Log that includes the necessary information that must be completed for 
each monitoring well sampled. 
 

II. LABORATORY ANALYSIS 
 

II.A INTRODUCTION 
 
The groundwater parameters and constituents to be analyzed include organic and 
inorganic constituents which have been used at the facility or have been detected in 
the facility's waste, sludge, and/or groundwater (Attachment VI.B).  Attachment VI.B 
also lists analytical methods that must be used in the analysis of groundwater 
samples. 
 

II.B LABORATORY QA/QC 
 
QA/QC procedures will be used at all times.  The laboratory shall assure the accuracy 
and precision of all analytical determinations. 
 

II.B.1. Internal quality control: 
 
Internal quality control checks shall be undertaken regularly to assess the precision 
and accuracy of analytical procedures.  Internal quality control checks shall include 
use of calibration standards, standard references, duplicates and spiked/fortified 
samples. 
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II.B.2. Calibration: 

 
Calibration standards shall be verified against standard reference from an outside 
source. Calibration curves shall be comprised of a minimum of one blank and three 
standards. Samples shall be diluted if necessary to ensure analytical measurements 
fall on the linear portion of the calibration curve. 
 

II.B.3. Duplicate samples: 
 
Duplicate samples shall be processed at an average frequency of ten percent to assess 
the precision of testing methods, and standard references shall be processed monthly 
to assess accuracy of analytical procedures.  Spiked/fortified samples shall be carried 
through all stages of sample preparation and measurement to validate the accuracy of 
analysis. During the course of analysis, quality control data and sample data shall be 
reviewed to identify questionable data. 
 

III. DATA EVALUATION 
 

III.A ANALYTICAL DATA REVIEW 
 
The Permittee and/or its representative will review and validate the analytical data to 
ensure that the laboratory followed proper analytical protocols.  The data review will 
be performed in general accordance with the following United States EPA guidance 
documents: 
 
Region III Modifications to the Laboratory Data Validation Functional Guidelines for 
Evaluating Inorganic Analyses, April 1993, and 
 
Region III Modifications to National Functional Guidelines for Organic Data Review 
Multi-Media, Multi-Concentration, September 1994. 
 

III.B STATISTICAL EVALUATION 
 
Statistical evaluations will be performed in general accordance with Appendix 6 to 
Attachment VI.A-6. 
 

III.C DATA QUALITY OBJECTIVE 
 
High-quality data collection implies data of sufficient accuracy, precision, and 
completeness (i.e., ratio of valid analytical results to the minimum sample number 

responsibility to report sufficient valid analytical results for each monitoring event.  
Reported data will, at a minimum, be of such quality to immediately detect a release 
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from the regulated unit.  Laboratory methods will be selected to yield reporting limits 
(Limit of quantitation, or LOQ) values that are equal to or below human health-based 
standards for the target analytes.  The human health-based standards are established 
as: Maximum Contaminant Levels (MCLs) under the Safe Drinking Water Act; 
Alternate Concentration Limits (ACLs) whenever MCLs are not available; or as EPA 
Region III Tap Water Risk Based Concentrations when MCLs or ACLs are not 
available. ACLs are calculated by VURAM using a residential ground water 
ingestion-modeling scenario by VADEQ. 
 

IV. RECORD KEEPING AND REPORTING 
 

IV.A. INTRODUCTION 
 
Copies of all groundwater analytical results, groundwater semiannual reports, 
groundwater annual reports, groundwater level elevations, Groundwater Sampling 
and Analysis Plan, Facility Operating Permit, etc. shall be maintained at the Wallops 
Island site throughout the active life of the facility and post-closure care period.  The 
Permittee shall report the groundwater monitoring information to the Director 
described in Sections IV.B and IV.C below. 
 

IV.B. GROUNDWATER MONITORING RESULTS 
 
The Permittee shall report concentrations or values of the parameters and constituents 
listed in Permit Attachment V.B for each required groundwater monitoring well 
within 30 days after completing each analysis. 
 

IV.C. ANNUAL REPORT 
 
The Permittee shall submit an Annual Groundwater Monitoring Report to the 
Virginia Department of Environmental Quality by March 1st of the following year for 
the year beginning January 1st and ending December 31st containing: 
 
1. Static groundwater level elevations; 

 
2. Potentiometric surface maps reflecting each sampling event; 

 
3. Groundwater flow rate and direction in the uppermost aquifer calculated after 

each sampling event; 
 

4. Statistical evaluations of the concentrations or values of the parameters and 
constituents listed in Attachment VI.B; 
 

5. The calculated or measured rate of migration of hazardous waste or hazardous 
waste constituents in the groundwater; and 
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2. 6. Results of the evaluations of groundwater surface evaluations to determine 

whether the requirements for locating the monitoring wells continue to meet the 
criteria set forth in 40 CFR § 264.97.
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EXHIBIT VI.A-1: GROUNDWATER LOG EXAMPLE 

 
SAMPLING EVENT:                                                    
LOCATION:                                                                 
WELL NO. :                                 DATE:                      
WEATHER:                                     TEMPERATURE:             
 
MEASUREMENT TEAM:                                                
TIME WELL CASING UNLOCKED                                         
DEPTH TO WATER FROM TOP OF OUTER CASING                              FT 
DEPTH OF WELL FROM TOP OUTER CASING                                     FT 
STATIC WASTER LEVEL                                                    FT 
 
MEASUREMENT TECHNIQUE:       [  ] WATER LEVEL INDICATOR 

[  ] OTHER/EXPLAIN                     
   
FORMULAS FOR DETERMINING PURGE VOLUME  TWD =  
Water Level above Sand Pack:                   [  ] 

b
2 hs  c

2 hs c
2hw)] 

 
Water Level below Sand Pack:                   [  ] 

b
2 hw  c

2 hw c
2 hw)] 

 
where: 
rb = radius of boring =                        
rc = radius of casing =                        
hs = height of sand   =                        
hw = height of water  =                        
 
IMMISCIBLE LAYERS:   [  ]  YES              [  ]NO 
DETECTION METHOD:   [  ]  VISUAL           [  ] OTHER                   
COLLECTION METHOD:  [  ]  BEAKER          [  ] OTHER                   
 
SAMPLE IDENTIFICATION:                                             
 
PURGE TEAM:                                                       
 
PURGE PROCEDURE/EQUIPMENT:         [  ]TEFLON BAILER 

[  ]WELL PUMP 
 
PURGE TIME:                           PURGE VOLUME:                  
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PURGE APPEARANCE:                                                  
Exhibit VI.A-1 (cont'd) 

 
COMMENTS:                                                        
                                                                    
 
SAMPLING EVENT:                                                    
LOCATION:                                                          
WELL:                                 DATE:                        
 
SAMPLING PROCEDURE/EQUIPMENT:      [  ]TEFLON BAILER 

[  ]WELL PUMP 
 
SAMPLING TIME:                                                     
 
pH METER CALIBRATED WITH BUFFERS:  [  ]4  [  ]7  [  ]10 
pH METER CALIBRATED BY:                                             
CONDUCTIVITY METER CALIBRATED WITH STANDARD SOLUTION OF:           
CONDUCTIVITY METER CALIBRATED BY:                                  
 
pH(S.U.):                                                             
 
TEMP  (oC):                                                          
 
COND (                                                           
 
SAMPLE COLLECTION TIME:  CONTAINER*/PRESERVATIVE 
(1)                  VOC(G/NONE)          (2)              TOX(A/HNO3) 
(3)                  TOC(A/H2SO4)         (4)              COD(A/H2SO4) 
(5)                  O&G/TPH(A/HCL)    (6)                PHEN(A/H2SO4) 
(7)                  N(   /      )             (8)                PHOS(A/H2SO2) 
(9)                  SO(   /     )            (10)               TMET(P/HNO3) 
(11)                 DMET(P/NONE)       (12)               pH,COND(P/NONE) 
(13)                 CHLORIDE(P/NONE) (14)               SMLLTST(P/NONE) 
(15)                 CN- (P/NONE)      (16)              (P/NONE) 
  
FINAL pH (S.U.) :                   FINAL TEMPERATURE (oC):               

:               
 
LOCKED WELL AT:                      
 
COMMENTS                                                        
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NOTES: 
 
1. G = GLASS, A=AMBER GLASS BOTTLE, P=PLASTIC(POLYETHYLENE) 
 
2. Shipping containers (cooling chest with ice or ice pack) should be certified as to the 4o C 

temperature at time of sample placement into these containers.  Preservation of samples 
requires that the temperature of collected samples be adjusted to the 4o C immediately 
after collection.  Shipping coolers must be at 4o C and maintained at 4o C upon placement 
of sample and during shipment.  Chain-of-custody forms will have Shipping/Receiving 
(max/min) temperature boxes for recording data and verification. 

 
3. IDW:  Collect all used decontamination solutions and rinses; store in a labeled 55 

gallon drum for no more than 90 days in accordance with DEQ's IDW Policy. 
 
4. SILTATION: If the level of siltation is higher than 1 foot above the base of the screen, 

the well will need to be redeveloped.  Note whether the level of siltation is greater than 1 
foot in the comments section.



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-1 
 

EXHIBIT VI.A-2: CALCULATIONS OF PURGE VOLUME 
 
Determine purge volume as follows: 
 
Water Level above sand pack: 
 

  
 
Water Level below sand pack 
 

   
 
Where: 
 
 rb = radius of boring 
 rc = radius of casing 
 hs = height of sand 
 hw = height of water 
 
This calculation must be based upon 30% filter pack volume.  Once the volume to be purged is 
known, purging can begin.  The purge water will be collected, containerized and disposed of in 
accordance with local, state and federal regulations and laws.
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EXHIBIT VI.A-4: SAMPLE CONTAINERS AND PRESERVATIVES 

Analyte 
SW-846 Analysis 
Numbers 

Container Preservative Holding Time  
(days) 

pH 
9040C/ Field T, HDPE or 

glass 
None Analyze 

immediately 
Specific 
Conductance 

9050A/Field T, HDPE or 
glass 

None Analyze 
immediately 

Temperature 
Field T, HDPE or 

glass 
None Analyze 

immediately 

Turbidity 
Field T, HDPE or 

glass 
None Analyze 

immediately 

Nitrates 
9056 T, HDPE or 

glass  
H2SO4   
4o C 

2 

Nitrites 
9056 T, HDPE or 

glass 
4o C 28 

Ammonia 
SM4500-NH3-C HDPE H2SO4   

4o C 
28 

Total Lead 
6020/6010C HDPE HNO3 to 

pH<2, 4o C  
6 months 

Perchlorate 6850 HDPE 4o C 28 

Phenols 
9065 Amber glass, 

Teflon cap 
H2SO4   
4o C 

28 

Total Cyanide 
9010/9014/9012B HDPE NaOH 

4o C  
14 days 

Chlorobenzene 8260 Amber glass, 
Teflon cap 

4o C  40 days 

Arsenic 6010/6020/6010C T, HDPE or 
glass 

HNO3 to 
pH<2, 4o C 

6 months 

Barium 6010/6020/6010C T, HDPE or 
glass 

HNO3 to 
pH<2, 4o C  

6 months 

Cadmium 6010/6020/6010C T, HDPE or 
glass 

HNO3 to 
pH<2, 4o C  

6 months 

Chromium 6010/6020/6010C T, HDPE or 
glass 

HNO3 to 
pH<2, 4o C  

6 months 

Copper 6010/6020/6010C T, HDPE or 
glass 

HNO3 to 
pH<2, 4o C  

6 months 

SIlver 6010/6020/6010C T, HDPE or 
glass 

HNO3 to 
pH<2, 4o C  

6 months 

Vandium 6010/6020/6010C T, HDPE or 
glass 

HNO3 to 
pH<2, 4o C  

6 months 

Zinc 6010/6020/6010C T, HDPE or 
glass 

HNO3 to 
pH<2, 4o C  

6 months 
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NOTES: 
 
1. References: 
 Test Methods for Evaluating Solid Waste - Physical/Chemical Methods, SW-846 (3rd edition). 
 Methods for Chemical analysis of Water and Wastes, EPA-600/4-79-020. 
 Standard Methods for the Examination of Water and Wastewater, 22th edition (2011). 
 
2. Container Types: 
 HDPE = Plastic (polyethylene) 
 T = Fluorocarbon resins (PTFE, Teflon8. FEP, PFA, etc.)
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EXHIBIT VI.A-5: MONITORING WELL CONSTRUCTION DIAGRAM 

(from EPA Technical Enforcement Guidance Document, 1986) 

 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-1 
 

EXHIBIT VI.A-6: STATISTICAL PROCEDURES 

 
A. Highlights  

 
In accordance with 40 CFR § 264.97(g), the permittee will collect an appropriate 
number of samples from upgradient well(s) and an appropriate number of samples 
from each of the point of compliance wells specified in Permit Section IV.C.1.  
Appropriate background sample sizes for the preferred method of statistical analysis 
will be collected prior to the scheduled date of the statistical analysis. 
 
Statistical analysis of the groundwater data will include the following: 
 
1. Outliers  

 
2. Testing of normality 

 
3. Missing data 

 
4. Evaluation of data below detection limits or quantitation limits 

 
5. Selection of statistical method 

 
6. Verification sampling strategy (optional) 
 

B. Outliers 
 
An outlier refers to a data point which is an inconsistently large or small value.  An 
outlier can be observed due to sampling, laboratory, transportation, or transcription 
errors. To remove the possibility of including data with this type of error, the 
historical data should be screened for each well and constituent for the existence of 
outliers (USEPA 1992 section 6.2) using the method described by Dixon (1953) or 
another method approved by the VADEQ.  Background observations, which are 
considered to be outliers, should not be included in the statistical analysis.  If an 
extreme value occurs in a point-of-compliance well or during a compliance sampling 
event, the facility should collect a re-sample during the compliance period of the 
initial sample.  Any elimination of an outlier must be approved by the Department.  
 

C. Testing Normality of Data Distribution 
 
The Permittee shall verify that the distribution of monitoring data for the Hazardous 
Constituents is consistent with the assumptions of the selected statistical test method.  
A multiple group version of the Shapiro-Wilk test shall be applied to determine if the 
distribution of the data is normal or lognormal. To test for log normality, the natural 
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logarithms of original data are taken and if the distribution of the transformed 
concentrations is normal then the data are considered to be log-normally distributed.  
The permittee may use any other appropriate method for testing the distributional 
assumptions (see Gibbons 1994a for a review, also see USEPA 1992).  However, the 
permittee shall demonstrate that the alternative method can detect deviations from 
normality with similar power as the Shapiro-Wilk and Shapiro-Francia methods. No 
testing of normality is required when the percentage of non-detects or non-quantified 
values are greater than 50%. Once the distribution of the data is determined, the 
permittee should apply statistical tests as follows:  
 
When the detection frequency is less than 50% and/or transformation fails to bring 
about normality, a non-parametric method should be used.  
 
When the detection frequency is between 50%-75%, a parametric test can be 
performed with an adjustment for non-detects.  Aitches
are recommended.  Determination of the appropriate adjustment to be applied should 
be based on the properties of the data set (USEPA, 1992, section 2.2). 
 
When the detection frequency is 75% or greater, an appropriate parametric test may 
be applied without adjusting for non-detects.  Non-detects should be analyzed using 
one half the laboratory limit of detection or quantitation. 
 

D. Missing Data 
 
If a sampling event results in a missing data value, an attempt to resample for the 
missing value shall be made within two weeks. 
 

E. Data Below Detection Limits 
 
For data where the non-detects or non-quantified values are less than 25 percent,  the 
Permittee shall replace the non-detects or non-quantified values with one half the 
laboratory limit of detection or quantitation. However, when the percentage of non-
detects or non-quantified values is greater than 25 percent and less than 50 percent the 

1992 section 2.2.2 
method is Cohen's maximum likelihood estimator (Cohen, 1961).  Extensive tables 
and computational details are also provided in Gibbons, 1994a.  The approach for 
selection between the two methods is described in USEPA (1992) section 2.2.1.  
 

F. Selection of Statistical Method 
 
The Permittee shall use an appropriate statistical method consistent with the Virginia 
Hazardous Waste Management Regulations.  As specified in these regulations, the 
level of significance for individual well comparison shall be no less than 0.01 and no 
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less than 0.05 for multiple comparisons. However, these performance standards do 
not apply for prediction intervals, tolerance intervals and control charts.  The false 
positive rate for these interval methods or control charts can depend on the number of 
data points available from the background wells at the time of statistical comparison.  
A larger number of background data points can decrease the false positive rate for 
these tests.  In the event the Permittee has decided to use an  interval or other 
statistical method, and if the selected method requires additional samples,  the 
Permittee shall collect the additional samples prior to the date specified in this permit 
for conducting appropriate statistical analysis. The statistical comparison shall not be 
delayed due to collection of an inadequate number of samples. The false positive rate 
for a single constituent/well comparison shall not be lower than .01 unless the 
Permittee can demonstrate that an alternative false positive rate will provide at least 
50% power to detect a 3 standard deviation increase above background levels and 
80% power to detect a 4 standard deviation increase above background levels. 
 
1. Interval Method 

 
If the Permittee uses an interval method and the percentage of detects is greater 
than 50%, the Permittee shall test the data from the background wells for 
normality. If the background well data are normally or log-normally distributed 
the permittee shall use a parametric interval method. Table 1 provides the 
suggested minimum number of samples for calculation of parametric interval 
methods that are acceptable to VADEQ.  In the event the background data are not 
normally or log-normally distributed the permittee shall use a non-parametric 
interval method. Suggested test methods and recommended minimum sample size 
requirements are provided in Table 1. However, a statistical analysis can be 
conducted with a smaller dataset than the suggested size at any time.  Please note 
that these methods can lead to higher false positive or false negative rates with 
smaller samples sizes.  For each sampling event, the permittee shall calculate the 
appropriate interval for the background data set based on the method selected, and 
compare each data point from the compliance well to the upper limit. If the 
Compliance well data exceeds the upper limit, the permittee shall report that there 
has been a statistical increase of contaminants in the groundwater. 
 

2. Other Methods 
 
In the event the Permittee has selected any other method listed in the Virginia 
Hazardous Waste Management Regulations, the Permittee shall collect the 
appropriate number of samples and shall maintain the appropriate level of 
significance specified above.   

 
G. Verification Sampling (Optional) 
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Verification resampling can be an integral part of the statistical methodology 
(USEPA, 1992 section 5); however, it should be considered as a part of the statistical 
test and based on the site-specific condition. Since the probability of an initial 
exceedance is very high for the site as a whole (considering only test wise false 
positive rates), the verification sample is considered as a part of the evaluation to 
conclude a statistically significant exceedance.  A pre-planned verification sample 
can be incorporated into the calculation of the statistical limits to calculate an upper 
limit using a smaller false positive rate.  Without verification resampling, an attempt 
to minimize the false positive rates will lead to very large prediction limits. This will 
increase the false negative rates and decrease the power of the test to detect a release 
from the facility.  All verification samples must be collected at the earliest time 
possible (prior to next scheduled sampling event) or as approved by the DEQ or as 
specified in this permit. Note that the Department must be informed of any planned 
verification resampling in advance. 
 

includes passing one verification resample or passing one of two verification 
resamples.  Statistical analyses which incorporate verification samples must provide 
at least 50% power to detect a 3 standard deviation increase above background levels 
and 80% power to detect a 4 standard deviation increase above background levels.  
 

H. Comparison of Point of Compliance Well Data to a Standard During Compliance or 
Corrective Action  
 
In accordance with the Virginia Hazardous Waste Management Regulations the point 
of compliance data shall be compared to the GWPS. If a maximum contaminant level 
(MCL) is promulgated or alternate concentration limit (ACL) is established for a 
constituent, and the ACL or MCL is greater than the background limit (or statistically 
determined background level), the ACL or MCL is the groundwater protection 
standard.  All new concentrations in the point of compliance wells should be 
compared to the standard (i.e., ACL or MCL) using the lower 95% confidence limit 
computed from the last four sampling values (collected during the last 12 months). 
 
If an upper limit based on a tolerance or prediction limit calculated from naturally 
occurring background data exceeds the MCL or ACL, then the background limit will 
be the groundwater protection standard.  If the groundwater protection standard is 
based on a tolerance or prediction limit, the point of compliance samples shall be 
compared to the GWPS using a point comparison.  If the point of compliance sample 
exceeds the background based GWPS, a statistical exceedance above the GWPS shall 
be reported to the Department.   
 
However, for all constituents analyzed, if the established groundwater protection 
standard is less than the Department accepted Limit of Quantitation (LOQ) then the 
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LOQ becomes the standard, and the new point of compliance well data will be 
compared to the LOQ. 
 
Comparisons of point of compliance well data to a groundwater protection standard 
based on a MCL or ACL should be performed by a parametric or non-parametric 
confidence interval.  If data are normally or log-normally distributed a 95% lower 
confidence limit on the last four samples (collected during the last 12 months) can be 
calculated for comparison to the MCL or ACL. If data are not normally or log-
normally distributed the minimum concentration from the last four samples (collected 
during the last 12 months) should be compared to the groundwater protection 
standard (based on a MCL or ACL).  Alternative statistical methods for comparing 
lower limits of Compliance well data to a groundwater protection standard based on a 
MCL or ACL should be approved by the Department prior to implementation.  If the 
lower confidence limit or minimum concentration exceeds the groundwater protection 
standard based on a MCL or ACL then the permittee has shown a statistical 
exceedance above the ground water protection standard.   
 
Please note that a point comparison (non-statistical) to the GWPS (based on a MCL 
or ACL) may be performed if only one data point exists for a sampling event.  If the 
point comparison indicates that the given data point is above the groundwater 
protection standard, and the GWPS is based on a MCL or ACL, and the facility 
chooses not to use data from the previous three sampling events, then additional 
samples (at least three additional samples will be required to calculate a confidence 
interval) may be collected within the next 3 months and a statistical comparison to the 
GWPS (based on a MCL or ACL) may be performed.    
 

I. References 
 
1. Aitchison, J.  On the distribution of a positive random variable having discrete 
probability mass at the origin, Journal of American Statistical Association, 50(272), 
901-908 (1955). 
 
2.  Cohen, A.C. Tables for maximum likelihood estimates: Singly truncated and 
singly censored samples, Technometrics, 3, 535-541 (1961). 
 
3.  Gibbons, R.D. Statistical Methods for Groundwater Monitoring, John Wiley and 
Sons, Inc., 1994. 
 
4.   Gibbons, R.D.  Some conceptual and statistical issues in analysis of groundwater 
monitoring data, Environmetrics, 7, 185-199 (1996). 
 
5.  USEPA, Statistical analysis of groundwater monitoring data at RCRA facilities. 
Addendum to Interim Final Guidance. Office of Solid Waste,  July 1992.  
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6.  USEPA, Statistical analysis of groundwater monitoring data at RCRA facilities - 
Interim Final guidance (April 1989). 
Table 1 
 

 
Suggested Minimum Samples* 

 
 

 
Parametric 

 
Non-Parametric 

 
Non-Parametric 

Interval %Confidence 
 

CABF T-test 
 

4 
 

NA 
 

NA 
 

Wilcoxon Rank Sum 
 

NA 
 

5 
 

NA 
 

Confidence Interval 
 

4 
 

NA 
 

NA 
 

Tolerance Interval 
 

8 
 

19 
 

95% 
 

Prediction Interval 
 

8 
 

13 
 

99%# 
 

Shewhart CUSUM 
Chart+ 

 
8 

 
NA 

 
NA 

 
 
* The above tests can be used with fewer samples; however it will increase the false 
positive rate. 
 
#  Includes one verification re-sample, use 19 samples for a 95% Prediction Interval 
with no verification re-samples. 
 
+ For Intra-well testing only. 
 
NA Not Applicable.
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EXHIBIT VI.A-7: MONITORING WELL ABANDONMENT PROCEDURES 

 
 NOTE: Approval from the Director must be granted before any monitoring well may 
be abandoned. 

 
A. Monitoring wells and/or piezometers will be abandoned by pressure grouting 

methods.  Surface installations (protective covers or manholes) will be removed and 
an attempt to pull the casing string with the rig will be made.  Once this has either 
been accomplished or has failed, grouting operations will commence as described 
below.   

 
A.1. Monitoring well abandonment will be accomplished by lowering a tremie pipe to the 

bottom of the borehole.   
 
A.2. Portland cement/bentonite grout will then be pumped down the tremie pipe until an 

even flow of consistent grout returns at the surface.   
 
A.3. The tremie pipe will be removed from the borehole on completion of grouting 

operations and a minimum four inch thick and six foot diameter concrete cap will be 
constructed over the grouted borehole. 

 
B. Removed casings will be steam cleaned, cut up into manageable sections, and 

disposed of as refuse. 
 
C. All tremie rods and other downhole equipment will be steam cleaned prior to 

introduction into the hole or well.   
 
D. All decontamination fluid will be containerized and handled pursuant to 

decontamination fluid handling procedures contained in Exhibit V.A-9.
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EXHIBIT VI.A-8: BORING LOGS AND WELL CONSTRUCTION DIAGRAMS 

 
Boring logs and well construction diagrams for groundwater monitoring wells are 
included as appendices to this Attachment. 
 
Well MW-1 
Well MW-2 
Well MW-4 
Well MW-5 
Well MW-6 
Well MW-7
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BORING LOG AND WELL CONSTRUCTION DIAGRAM FOR MW-1
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BORING LOG AND WELL CONSTRUCTION DIAGRAM FOR MW-2
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BORING LOG AND WELL CONSTRUCTION DIAGRAM FOR MW-3 
 
(The boring log and well construction diagram for MW-3 was removed from the Permit by 
permit modification, dated August 3, 2010.  As a result of the major storm event of November 11 
-13, 2009, the original background monitoring well MW-3 was damaged and was deemed 
inoperable.  The Permittee submitted a Open Burn Area Proposed Background Well (MW-4) 
Analysis Report, dated February 9, 2010. The above Report proposed an original point-of-
compliance well, MW-4, to serve as the new background monitoring well, replacing the 
damaged background well MW-3.  In a letter dated April 5, 2010, the DEQ determined that 
MW-4 was a suitable replacement background well.  On May 6, 2010, the Permittee requested a 
Class 2 permit modification to replace MW-3 with MW-4 as the OB/OD unit background well.  
Monitoring well MW-3 was subsequently abandoned in accordance with procedures approved by 
the DEQ in correspondence, dated July 27, 2010.) 
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BORING LOG AND WELL CONSTRUCTION DIAGRAM FOR MW-4
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BORING LOG AND WELL CONSTRUCTION DIAGRAM FOR MW-5
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BORING LOG AND WELL CONSTRUCTION DIAGRAM FOR MW-6
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BORING LOG AND WELL CONSTRUCTION DIAGRAM FOR MW-7
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EXHIBIT VI.A-9: INVESTIGATIVE DERIVED WASTE POLICY 

 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-15 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-16 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-17 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-18 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-19 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-20 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-21 
 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Exhibit VI.A-22 
 



V
ir

gi
ni

a 
D

ep
ar

tm
en

t o
f 

E
nv

ir
on

m
en

ta
l Q

ua
li

ty
P

er
m

it
 N

o.
 V

A
78

00
02

08
88

D
iv

is
io

n 
of

 L
an

d 
P

ro
te

ct
io

n 
an

d 
R

ev
ita

li
za

ti
on

 
E

xp
ir

at
io

n 
D

at
e:

 A
pr

il
 1

3,
 2

02
8 

O
ff

ic
e 

of
 F

in
an

ci
al

 R
es

po
ns

ib
il

it
y 

an
d 

W
as

te
 P

ro
gr

am
s 

 
 

E
xh

ib
it

 V
I.

A
-1

 
 E

X
H

IB
IT

 V
I.

A
-1

0:
 G

R
O

U
N

D
W

A
T

E
R

 M
O

N
IT

O
R

IN
G

 W
E

L
L

 L
O

C
A

T
IO

N
S

 

 

 



Virginia Department of Environmental Quality Permit No. VA7800020888 
Division of Land Protection and Revitalization Expiration Date: April 13, 2028 
Office of Financial Responsibility and Waste Programs  
 

Attachment VI.A-1 
 

 
ATTACHMENT VI.B 

 
GROUND WATER MONITORING LIST


























