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1.0 INTRODUCTION

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) was retained by the
United States Army Corps of Engineers (USACE)-Omaha District to furnish design and
construction services at the former Building 1119 Washrack Drainage Pit at Holloman Air Force
Base (AFB) in New Mexico. These services involve the design and installation of a bioventing
system for the remediation of petroleum-contaminated soils (PCS) with concentrations above the
Base-specific cleanup levels established in conjunction with the New Mexico Environment
Department (NMED) for basewide activities. Under the Base-specific total recoverable
petroleum hydrocarbon (TRPH) cleanup levels, concentration levels will be reduced to 1,000
milligrams per kilogram (mg/kg). The Building 1119 Washrack Drainage Pit contains one solid
waste management unit (SWMU), SWMU 136, as illustrated in Figure 1-1. Fuel-related
contamination was detected during field investigation activities in soil in one soil boring at -
SWMU 136. Elevated TRPH levels were detected in soil boring 136-BO1 at the 6-8-feet (ft)-
below-ground-surface (bgs) interval (9,360 mg/kg) and the 14-16-ft-bgs interval (4,150 mg/kg).
TRPH was not detected above Base-specific cleanup levels in the 0-2-ft-bgs interval of soil
boring 136-BO1 or in any of the samples from soil boring 136-B02 (0-2-ft-, 16—18-ft-, and 22—
24-ft-bgs intervals).

Holloman AFB has a Resource Conservation and Recovery Act (RCRA) permit for on-site
storage of hazardous waste and is therefore subject to RCRA Corrective Action Program
requirements. The Hazardous and Solid Waste Amendments (HSWA) portion of the Holloman
AFB RCRA permit requires the Base to investigate and remediate the release of any hazardous
wastes or constituents from active and inactive SWMU s listed in Tables 1, 2, and 3 of the HSWA
permit. SWMU 136 is listed as a Table 2 SWMU. Analytical results from samples taken during
the Phase I RCRA Facility Investigation (RFI) quantitative risk assessment (Radian 1995)
indicated that none of the detected constituents except for TRPH exceeds risk-based trigger

criteria. As the samples taken exceed the NMED cleanup standard of
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1,000 mg/kg for TRPH, the Base will address the elevated levels of TRPH by implementing a

soil bioventing system.

The bioventing process will supply air to the vadose zone to stimulate aerobic biodegradation of
the contaminants. Bioventing is applicable to any contaminant that is biodegradable aerobically.
Pressurized air will be injected through one biovent well, which is screened in the vadose zone

and located near soil boring 136-B01.

This work plan is written to meet the requirements stipulated within the Total Environmental
Restoration Contract (TERC) No. DACW45-94-D-0003, Delivery Order 11, Work Authorization
Directive (WAD) 1. This work plan provides project objectives, descriptions, construction
drawings, technical specifications, field procedures, and related plans that address all aspects of
the proposed construction activities at SWMU 136. All field activities will be performed in
accordance with the Basewide Health and Safety Plan (Foster Wheeler Environmental 1995) and
Section 6 of this work plan, the Site Safety and Health Plan (SSHP).

The installation of biovent well BV-01 at SWMU 136 was accomplished during the FT-31
drilling program to reduce overall construction cost. The drilling of the biovent well was
performed following all procedures in the FT-31 Draft Final Construction Work Plan (Foster
Wheeler Environmental 1996b). The remaining work to be performed at SWMU 136 is the
subject of this work plan, and such work will not involve any potentially hazardous waste

generation or subsequent hazardous waste handling activities.

1.1 PROJECT OBJECTIVES
The primary project objective is to install the bioventing system and remediate TRPH-impacted
soils. Following system startup, operations and maintenance (O&M) of the remediation system

will consist of a weekly site visit to inspect the system, gather data, perform maintenance, and
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make minor system adjustments. The objectives are to maintain efficient operation of the system
and to obtain maximum remediation of the subsurface contamination in a minimum amount of

time.

1.2 WORK PLAN OVERVIEW

This work plan is structured to provide details on the major aspects of the remediation project.
Site description information is presented in Section 2. The scope of work, including on-site and
off-site activities, is discussed in Section 3. The Project Implementation Plan, which describes
all site activities from mobilization through demobilization, is presented in Section 4. The
Regulatory Compliance Plan (RCP), including environmental procedures, permitting and
approval requirements, and regulatory procedural and training requirements, is presented in
Section 5. Site Safety and Health requirements are addressed in Section 6. The 1994 RCRA
Facility Investigation (RFI) delineated the nature and extent of contamination, which was very
limited. The contamination was limited to two discrete intervals in a single boring (BO1), with
maximum total petroleum hydrocarbons (TPH) concentrations of 9,000 ppm. In addition, of the
volatile and semivolatile organic compounds that were detected, all were detected in the parts per
billion (ppb) level. Therefore, the need to characterize the hydrocarbon “plume” is not necessary
since the potential for migration is non-existent and a Field Sampling Plan, normally addressed
in Section 7 for hazardous waste activities, is not required for this work plan. The Contractor
Quality Control (CQC) Plan is presented in Section 8. Analytical data gathered during the RFI
performed on this site in 1994 indicated that no hazardous constituents were present at the site.
The primary contaminant was TPH with maximum levels of 4,000 to 9,000 ppm in soil.
Benzene and other volatile organic compounds were present only in the ppb level; therefore, the
Quality Assurance Project Plan (QAPP), normally addressed in Section 9 for hazardous waste
activities, is not required for this work plan. The Project Management Plan, including staffing,
scheduling, reporting, data management, document control, and meetings, is presented in Section

10. References are provided in Section 11.
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2.0 SITE DESCRIPTION

Holloman AFB is located in the Tularosa Basin in Otero County in southern New Mexico. It is
located immediately southwest of the City of Alamogordo. Base operations consist of the 49th
Fighter Wing, with associated Fighter and Training Squadrons under the 49th Operations Group,
as well as other support organizations. Other tenant organizations are also stationed at Holloman

AFB, the largest being the 46th Test Group and the Det 1, 821st Space Group.

2.1 SITE LOCATION AND EXISTING CONDITIONS

SWMU 136 is located at the northwest corner of Douglas Road and Kelly Road as identified on
the Vicinity Map, Sheet No. 2, Construction Drawings (Appendix C). The washrack drainage pit
is abandoned and is located within the fenced yard area of Building 1119. Building 1119 is
located across Kelly Road from the King-1 facility. The washrack reportedly was used from .
1980 to 1990. Building 1119 is presently being used by the General Services Administration as a
vehicle maintenance facility. Light maintenance operations such as tire changing and oil
hanging take place at the facility. No military operations are presently taking place at Building
1119.

The SWMU 136 area is defined by a 7-ft by 12-ft area immediately adjacent to the south end of
the concrete washrack pad. The area was covered with gravel to facilitate infiltration during

washrack operations.

2.2 SITE GEOLOGY AND HYDROGEOLOGY

The stratigraphy of SWMU 136 consists primarily of sand and silty sand interbedded with clay
lenses ranging in thickness from 2 to 3 ft with some clay layers. Groundwater was noted at 17 ft
bgs in soil boring 136-B01 and at 25 ft bgs at soil boring 136-B02, which were both installed on
November 4, 1993. The 1994 RFI documented that the contamination at this site was limited to

TPH at levels which do not pose a threat to groundwater. Also, the limited number of volatile
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and semivolatile organic compounds detected in soil samples form the site are all in the ppb
range and are adsorbed onto the soil. Therefore, the potential for groundwater contamination is
negligible and the need to sample groundwater does not exist. At biovent well BV-01, installed
on July 22, 1996, moist soil was encountered at a total depth of 25 ft bgs. The location of
biovent well BV-01 is shown on Sheet No. 3, Construction Drawings (Appendix C).

Groundwater at this part of the Base generally flows to the west.

2.3 WASTE/CONTAMINANT MATRIX ASSESSMENT

The contamination present at SWMU 136 consists of primarily of PCS that contain adsorbed-
phase petroleum. Maximum concentrations of TRPH have been measured up to 9,360 mg/kg in
soil. The nature of the contaminants has been well documented, and a thorough site investigation

was performed. The results do not indicate the presence of any listed hazardous waste.
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3.0 SCOPE OF WORK
This section provides an overview of project activities and objectives. A summary of project-

related activities that will occur both on site and off site is provided.

3.1 PROJECT OBJECTIVES

It has been determined that in situ remediation is the most cost-effective method of remediating
the contaminated soil at SWMU 136. Site washrack operations have been discontinued and
potential sources of continuing contamination no longer exist. Based on the data collected from
the operation of the pilot bioventing study initiative (EBASCO/GTI 1995), the Phase I Table 2
RFI report (Radian 1995), and the voluntary decision to address the elevated levels of TRPH, a
bioventing system will be constructed to remediate the site. The bioventing system, consisting of
one biovent well with a radius of influence of 8 to 10 ft, will provide sufficient coverage to

remediate the identified contamination at the drainage pit area.

3.2 ON-SITE ACTIVITIES
On-site activities will include the following:

Preconstruction conference
Mobilization and demobilization
Construction activities

Field engineering and quality control
Health and safety

Site security

Community relations

3.2.1 Preconstruction Conference

A preconstruction conference will be conducted at the Base prior to mobilization. Attendees at

the conference will include the following:
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Name Affiliation Project Role

Warren Neff Holloman AFB Base Project Manager

Rick Macfarlane USACE-Albuquerque Resident Engineer

Dan Holmquist Foster Wheeler Environmental Construction Site Manager

Dino Bonaldo Foster Wheeler Environmental CQC Systems Manager

Other individuals from the Base, USACE, Foster Wheeler Environmental, subcontractors, and

vendors may attend the meeting, as necessary.

The agenda for this conference will include some or all of the following topics:
e Introductions, roles, and responsibilities
e Review of scope of work
e Construction schedule
e Mobilization logistics
o Review of off-site delivery schedules
o Forecast of progress until next scheduled meeting
e Coordination of schedules
e Review of submittal schedules
e Review of quality/health and safety programs
e Pending changes and substitutions

e Review of proposed changes for effects on construction, completion date, and other
aspects of the project

e Other business

The agenda will be formalized prior to the preconstruction conference.
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3.2.2 Mobilization/Demobilization

Mobilization activities will include the following:
e Deliver equipment, materials, and supplies to the site.
e Establish work zones.
¢ Install temporary facilities.

¢ Coordinate with facility points of contact to ensure minimal disturbance to ongoing
operations.

¢ Conduct site-specific orientation and health and safety training of workers.

Demobilization activities will commence after completion of construction activities and will
include the following:

e Remove temporary facilities.

¢ Conduct final punch-list inspections.

e Remove equipment and materials from the site.

e Meet with Base personnel to discuss future site-use concerns.

o Restore site to preconstruction conditions.

3.2.3 Construction Activities

The following summarizes the major construction activities that have been and will be performed

at the site:
ction ivities Previ Performed
o Site survey

Biovent well location stakeout

Site visit with Base electrical department staff

Drilling and installation of biovent well BV-01 per FT-31 Draft Final Construction Work
Plan (Foster Wheeler Environmental 1996b)

Waste handling per FT-31 Draft Final Construction Work Plan
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Construction Activities To Be Performed

o Placement of a small centrifugal blower on top of the ground adjacent to the existing
fenced electrical substation

¢ Installation of control panels using new uni-struts outside of the electrical substation
fence and adjacent to the centrifugal blower

o Connection of the wiring to the blower, and the installation of wire and conduit inside of
the electrical substation

e Connection of the wire to the electrical substation (this work item will be performed by
the Base)

e Installation of piping to the biovent well by using 2-inch schedule 40 polyvinyl chloride
(PVC) pipe placed on top of the ground

e System startup

3.2.4 Field Engineering and Quality Control

Field engineering and quality control (QC) includes engineering and QC inspection and testing.
Field engineering will be performed under the direction of and is one of the primary
responsibilities of the Construction Site Manager. A surveyor certified by the state of New
Mexico has provided horizontal and vertical control. Field change requests (FCRs) and
nonconformance notices will be documented when discrepancies occur among constructed
elements and associated drawings and specifications. A daily quality control report (DQCR) will
be maintained. Locations of installed project features will be incorporated into the record (as-

built) drawings.

QC inspections will be performed by the CQC Systems Manager in accordance the CQC Plan
(Section 8). The CQC Systems Manager will document daily construction activities on the
DQCR, which is included in the CQC Plan. FCRs and nonconformance reports, also included
within the CQC Plan, will be issued and maintained by the CQC Systems Manager.

Testing will be conducted by the CQC Systems Manager in accordance with the CQC Plan and

requirements detailed in the construction drawings and technical specifications.
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3.2.5 Health and Safety

Health and safety activities will be conducted in accordance with the Basewide Health and Safety
Plan, Foster Wheeler Environmental Corporate Health and Safety Program, USACE Safety and
Health Requirements Manual (EM 385-1.1), and Section 6 of this document. All employees and
subcontractors will be responsible for complying with these documents. The Construction Site
Manager and the Site Health and Safety Officer will ensure implementation of these programs

and procedures.

3.2.6 Site Security

The preconstruction level of security provided by fencing and locked gates shall be maintained

throughout all construction activities.

3.2.7 Community Relations

Community relations are the responsibility of Holloman AFB. All inquiries regarding the project

will be deferred to the Base Project Manager or a delegated representative.

3.3 OFF-SITE ACTIVITIES

All off-site engineering services will be provided by the Foster Wheeler Environmental home
office staff in Denver, Colorado. Process, civil, mechanical, electrical, and instrumentation and
controls engineering will be performed at the home office. The Construction Site Manager will
serve as the point of contact for all field inquiries regarding engineering and will coordinate
engineering efforts in compliance with Foster Wheeler Environmental corporate procedures and

applicable professional standards.

During the project, home office personnel may be required to visit the site to provide routine
inspection and technical assistance. The Foster Wheeler Environmental Project Engineer will
coordinate visits and inspections through the Delivery Order Manager (DOM) according to the

needs of the project.
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Procurement of subcontractors and major work items will be accomplished by home office staff.
The Foster Wheeler Environmental Project Engineer will furnish a written scope of work and
specifications and drawings to the Procurement Agent, who will be the point of contact for all

vendor inquiries.

The following administrative support functions will be furnished by the home office:

e Contract Administration—The Contract Administrator will assist project management with
all issues pertaining to contract compliance.

e Regulatory Compliance—Compliance with permits and regulatory requirements will be
overseen by designated home office personnel as described in Section 5, Regulatory
Compliance Plan.

e Safety Compliance—Home office compliance officers will periodically monitor the Site -
Safety and Health Program.

e Compliance Inspections—All issues regarding corporate, regulatory, health and safety, and
project compliance will be evaluated periodically throughout the project by designated
corporate representatives from the home office.

USAF/0371.DOC 5/23/97 7:41 AM 3-6 Scope of Work



Holloman AFB
SWMU 136 Soil Bioventing System Final Construction Work Plan

4.0 PROJECT IMPLEMENTATION PLLAN

This section provides the details of the on-site work implementation, including mobilization,

construction activities, and demobilization.

4.1 BASE ACCESS AND SITE SECURITY
4.1.1 Transportation Operations

The following summarizes on-site transportation operations:

Contractor and subcontractor vehicles will access sites at the Base via the main gate
located on U.S. Highway 70.

All vehicles will travel along improved roads and will not enter areas marked as secure
without receiving prior clearance.

The truck scale nearest to the construction sites is located at 1505 U.S. Highway 70 West.

The Foster Wheeler Environmental Site Construction Manager, required Foster Wheeler
Environmental personnel, subcontractors, and vendors will receive vehicle passes valid
for the duration of the project. A valid driver’s license, proof of vehicular insurance, and
valid vehicle registration will be required to obtain a pass.

4.1.2 Field Communications

The following list provides the points of contact and the telephone numbers for this project:

Telephone

Location Point of Contact Number
Foster Wheeler Dan Holmquist (505) 479-2668
Environmental (Foster Wheeler Environmental)
Trailer
USACE Trailer Rick Macfarlane (USACE) (505) 479-0456
Building 1119 Jim Cleveland (General Services (505) 679-2541

Administration)

A complete listing of project-related telephone numbers is contained in the Basewide Health and

Safety Plan.
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4.1.3 Site Access and Security

Access to Holloman AFB will be provided through the main gate. Authorization to work outside
of the limits of work as indicated on the construction drawings must be obtained in advance in
writing from the appropriate Base personnel. All personnel shall keep in their possession a

picture ID or valid driver’s license.

Vehicles allowed on all open and accessible roads at Holloman AFB include standard cars and
trucks. Construction vehicles and pieces of construction equipment (either operating under their

own power or hauled on a trailer) are restricted to the following routes.

To reach SWMU 136, after entering the Base at the main gate, proceed north on First Avenue,
and then turn right onto Delaware Avenue. Proceed on Delaware Avenue and turn left onto
Sabre Road. Follow Sabre Road, then turn left onto Douglas Road. Proceed west on Douglas
Road, then turn left onto Kelly Road. Immediately turn left onto the Building 1119 access area.
The access gate is on the north side of the building. SWMU 136 is located within the fenced
yard of Building 1119.

4.2 MOBILIZATION

4.2.1 Temporary Facilities a tilities

Temporary facilities will be provided (as needed) as described in this section, will include all
furnishing, installation, and O&M activities, and shall be in accordance with Technical
Specification - Section 01500, Temporary Facilities and Utilities (Appendix B). After the work
is completed, these temporary facilities will removed to the satisfaction of Holloman AFB

personnel.
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4.2.2 Staging and Storage Areas

Staging and storage shall take place within the limits of the work area shown on the construction

drawings. These areas will be used for stockpiling of material, storage of equipment and

supplies, maintenance operations, and general construction administration.

4.2.3 Miscellaneous Site P tion
Work zones for the project shall be established in accordance with the SSHP in Section 6 of this
work plan. Areas designated for this use are identified on Sheet No. 3, Construction Drawings

(Appendix C).

4.3 SYSTEM CONSTRUCTION

This section describes the major elements of construction of the bioventing system. An overview
of the project approach is provided for each construction element. Discussions of pertinent
equipment, methods, and procedures are included in the technical specifications, which are

included in Appendix B of this work plan.

4.3.1 Site Survey Control

A field survey was previously performed to establish horizontal and vertical control of site
features and to locate the biovent well. The 1994 RFI delineated the nature and extent of
contamination, which was very limited. The contamination was limited to two discrete intervals
in a single boring (B01), with maximum TPH concentrations of 9,000 ppm. In addition, of the
volatile and semivolatile organic compounds that were detected, all were detected in the ppb
level. Therefore, the need to characterize the hydrocarbon “plume” is not necessary since the
potential for migration is non-existent. Thq locations of the equipment to be installed, including

the control panel, blower, and piping, will be measured from previously surveyed features.

Field personnel will be responsible for completion of forms required by the Construction Site

Manger and to update the Site Manager on the location of the control panel, blower, and pipe
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alignment. These updates will result in the transfer of field-generated information onto the
construction drawings. The Construction Site Manager will maintain a set of full-size project
drawings for annotation based on field measurements. These annotated drawings and markups

will be transferred to the project record drawings.

4.3.2 Biovent Well Installation

The biovent well was installed concurrently with the FT-31 drilling program in accordance with
the FT-31 Draft Final Construction Work Plan and the USACE-approved SWMU 136 biovent
well schematic (Sheet No. 4, Construction Drawings Appendix C). The biovent well was
strategically located to provide areal influence for the contaminated area while minimizing
disturbances of any surface features. The installed biovent well was constructed with 4-inch
schedule 40 PVC well screen and casing. The details of the installed biovent well are shown on

Construction Drawing Sheet No. 4.

4.3.3 Process Equipment Installation

The only piece of process equipment will be a small centrifugal blower. The blower will be

furnished with a baseplate and shall be placed directly on top of the ground surface.

4.3.4 Piping Installation

Galvanized steel piping at the discharge of the blower will be used for easy connection to metal
fittings, metal control valves, and a metal-body flowmeter. The galvanized steel pipe will
transition to PVC pipe within a few feet of the blower. The air distribution piping from the steel
to PVC transition point will be 2-inch schedule 40 PVC pipe placed directly on top of the
ground. The pipe will be pressure tested in accordance with Technical Specification-

Section 15020, Pipe, Valves, and Fittings (Appendix B).
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4.3.5 Electrical Utility Connection

Connection of the electrical supply for the SWMU 136 soil bioventing system will be
coordinated and sequenced with the mechanical and electrical trades. The system will be
designed to operate on 240Y/120-volt, three-phase power, the source of which will be the

Building 1119 electrical substation distribution grid.

A combination National Electrical Manufacturer’s Association (NEMA) Size 0 motor starter will
control electrical power for the soil bioventing system. The combination motor starter will be
equipped with a fusible disconnect switch to provide accessibility to the motor contactors and a
secondary surge arrester to protect the equipment from electrical surges. The combination motor
starter will be post mounted using uni-struts and will be located just outside of the west fence of

the electrical substation.

All conduit, conduit fittings, wire, and electrical control equipment from the electrical substation
distribution grid to the blower will be installed by the electrical subcontractor. However, the
final connection to the electrical substation distribution grid shall be conducted by the Base

electrical department.

Lighting for the site will be provided by an existing high-pressure sodium lamp mounted on top

of a wooden pole.

4.3.6 System Startup and Operations

Following equipment procurement, a detailed procedure will be prepared by Foster Wheeler
Environmental prior to startup of the equipment that will include procedures and schedules for
system performance monitoring and tracking. The startup procedure and performance
monitoring is submitted as an addendum to this work plan, the Startup, Operations, and
Maintenance Manual. The O&M manual includes equipment manufacturer information to

ensure the proper testing and operation of the systems. The performance of the bioventing
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system will be monitored during operations to verify continuing bioremediation of the subsurface

contamination and system efficiency.

\

Initially the injection pressure and flow rate to the biovent well will be adjusted and monitored.
The injection pressure and flow rate will be monitored and adjusted during the life of the

remediation project.

Remediation progress will be tracked by turning off the air flow to the biovent well on a monthly
basis and récording the rate of oxygen consumption (decline). This test will be conducted in
accordance with standard bioventing respirometry testing protocols as referenced in the Test Plan
and Technical Protocol for a Field Treatability Test for Bioventing by R. Hinchee and S. Ong,
Battelle, Columbus, Ohio; R. Miller, U.S. Air Force, Center for Environmental Excellent, Brooks
Air Force Base, Texas; and D. Downey and R. Frandt of Engineering-Science, Denver, Colorado.
Comparison of the monthly respirometry data will detect any problems and eventual achievement

of cleanup goals and document the remedial progress at the site.

If determined to be absolutely necessary, nutrients (primarily nitrogen and phosphorus) may be
added to the site to facilitate bacterial growth. Nutrients may be added via surface liquid
application or gaseous subsurface injection using the blower. Specific requirements for nutrient
addition and sampling requirements will be addressed in the Startup, Operations, and

Maintenance Manual.

As part of Holloman’s basewide long-term operation activities, soil borings will be taken on a
biannual basis for TPH at SWMU 136. These biannual soil borings will be taken until we have
confirmed that the NMED 1,000 ppm TPH soil standard has been attained. At that time, a site
closeout report will be forwarded to NMED with the appropriate analytical data required for

closeout.
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4.4 DEMOBILIZATION
Demobilization consists of restoring the project site to its preconstruction condition, inspecting

the site, and filling out the certification of completion.
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5.0 REGULATORY COMPLIANCE PLAN

The RCP for SWMU 136 contains the following sections. Section 5.1 provides an introduction
to the project and regulatory requirements and lists the regulated activities. Section 5.2 provides
a description of the wastes and waste management practices for wastes expected to be generated
during project activities. Sections 5.3 and 5.4 provide spill-release reporting and training-
certification requirements, respectively. Section 5.5 provides policies and procedures for
inspection of the project by regulatory agencies and third parties. Section 5.6 details

documentation and records retention for project activities.

5.1 INTRODUCTION

This RCP has been specifically developed to identify necessary regulatory requirements
applicable in constructing the SWMU 136 bioventing system at Holloman AFB, New Mexico.
The RCP details waste management practices and training requirements that are necessary to
store and dispose materials that are expected to be generated during the installation of surface
equipment. No regulated waste streams are anticipated during surface equipment installation

because the only wastes anticipated were generated and managed during construction and

completion of the SWMU 136 biovent well (completed under the FT-31 Work Plan).

5.1.1 Regulatory Framework

The designation of this site as SWMU 136 is the result of petroleum product contamination. As
such, the remediation of this site is driven in response to New Mexico Solid Waste Management
Regulations (SWMR) pertaining to petroleum-contaminated soil (PCS), which are regulated as a
designated special waste by the NMED.

SWMU 136 is included in the Corrective Action Section of the Holloman AFB RCRA permit.
This section of the permit requires Holloman AFB to investigate SWMUs identified in
Holloman’s 1988 RCRA Facility Assessment. The assessment identified 113 SWMUs that have
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been categorized and placed into three tables on the basis of their perceived risk to human health
and the environment. Those SWMUs believed to present the highest potential risk are in
Table 1. Those SWMUSs with reduced risk are listed in Tables 2 and 3. SWMU 136 is listed as a
Table 2 site.

Remedial activities at Holloman AFB are subject to several environmental regulatory programs
that are implemented under the Base Environmental Restoration Program. Initially, the program
was managed under the Air Force Installation Restoration Program (IRP) but was later integrated
with U.S. Environmental Protection Agency (EPA) RCRA Corrective Action Program. As this
site contains TRPH concentrations in excess of standards established by NMED, it is potentially
subject to regulation under both hazardous waste and New Mexico Special Waste regulatory
requirements. The primary regulatory driver for this project would be New Mexico Special
Waste Regulations. As no regulated waste streams will be generated during this project,
hazardous waste requirements would not be applicable to any of the waste streams generated

during surface equipment installation activities.

5.1.2 Regulated Site Activities
The following actions are addressed in this work plan and are applicable to the planned
construction activities:

e Construction—Construct and install surface equipment for a soil bioventing system at
SWMU 136.

e General—Sampling, if waste is generated (i.e., spill release material), and perform
chemical analysis for characterization, management, and disposal purposes.

e Transportation and Disposal of Wastes—Assist Holloman AFB with disposal and
transportation of any hazardous waste resulting from SWMU 136 construction-related
activities.
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5.1.3 Regulatory Requirements

Surface equipment installation activities will generate small quantities of nonhazardous waste

such as scrap PVC piping and electrical related debris. Due to the nature of the identified
potential waste streams that will be generated at these sites, the following federal and state
regulations are potentially applicable and must be complied with during implementation of
planned project activities:

¢ 40 Code of Federal Regulations (CFR) Parts 190—256 EPA Regulations for Solid Waste

e 40 CFR Parts 260—299 EPA Regulations for Identification and Management of
Hazardous Waste

e 49 CFR Parts 100—178 Department of Transportation (DOT) Rules For Hazardous
Materials Transport

e New Mexico Solid Waste Management Regulations

o New Mexico Hazardous Waste Management Regulations

A more detailed discussion of the specific remedial activities to be implemented during the

project is presented in Section 4.0 of this work plan.

The following information is provided with respect to the on-site management and the off-site

disposal for waste streams generated as part of the construction activities.

5.2 PROJECT WASTE DESCRIPTIONS

No regulated waste streams are anticipated during project activities. However, there is a small
potential for the following types of nonregulated wastes to be generated. As previously
indicated, these waste streams may include scrap PVC piping and materials related to installation
of electrical equipment used in completing the surface equipment link to the biovent injection
well. There is also a minimum potential for spill/release material to be generated if a spill occurs

and PPE and decon water result from cleanup activities.
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5.2.1 Waste Descriptions and Management

Although generation of these waste streams is unlikely, the following waste descriptions pertain to
scrap PVC, electrical-related scrap materials, or potential spill-released materials (including any

PPE, decon water, and contaminated soil) that may be generated during SWMU 136 activities.

Scrap materials, e.g., piping and connectors and excess wire generated during the completion of the
biovent system, will be collected and put into a dumpster designated by Holloman AFB personnel.
Prior to starting remedial activities, the Construction Site Manager will, in conjunction with
Holloman AFB personnel, select areas for the temporary staging and storage of nonhazardous

and hazardous waste.

In the event that a leak or spill occurs during construction, i.e., from vehicle or equipment leaks, -
contaminated materials, in addition to PPE (if generated), will be collected and stored in a 55-
gallon DOT-approved drum. Decon water, if required, will also be collected in 55-gallon DOT-
approved drums. Container selection will be performed by DOT-trained personnel, based on type
and quantity of waste to be generated. DOT-specification containers are not required for material
that does not meet a DOT hazard class (such as PCS, which may be transported in a dump truck).
Upon classification, the Regulatory Compliance Officer will direct the application of appropriate
hazardous/nonhazardous waste and DOT labels, and complete with proper information specific to
each waste stream. Each container will be marked and labeled as required by EPA and DOT, if
applicable. All DOT functions will be conducted by trained personnel as required by 49 CFR 172
Subpart H. PCS stockpiles, if required, will also be labeled as to contents by placing a label on the
liner. Water containers will be stored in areas designated by the construction site manager in

conjunction with Holloman AFB personnel.

Characterization will be made on the basis of generator knowledge using appropriate Material Data

Safety Sheets (MSDS). If the characterization indicates that the spilled material and associated
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PPE and decon water are not hazardous or special waste, it will be managed as a solid waste and
will be doubled bagged and put into a dumpster designated by Holloman AFB personnel. If
characterized as a hazardous waste, it will be disposed at an approved, fully permitted RCRA

Subtitle C treatment, storage, and disposal facility (TSDF).

5.2.2 Waste Minimization
To minimize the potential for waste generation during site activities, the following procedures
will be observed to prevent or minimize waste generation during field activities:

¢ Do not contaminate materials unnecessarily.

e Plan work ahead based on the work procedure to be used.

e Take only the material (i.e., chemicals) needed to perform the work activity.

e Additional material can be brought to the work location if it is found to be necessary.

e Maintain or construct prefabricated materials, barriers, support equipment, etc., outside
potentially contaminated areas.

e Use drop cloths or other absorbent material to contain small spills or leaks.

5.3 REPORTING SPILLS AND RELEASES

Precautions shall be taken to prevent oil and hazardous material spills, including daily inspection
by the site personnel of equipment, structure(s), and containers. Personnel using hazardous
material will inspect the container before and after use. In the event of a spill/release, the
Holloman AFB Project Manager, Holloman AFB Fire Department, and USACE will be
immediately notified. Spill response will be conducted in accordance with federal, state, local,

and Holloman AFB regulations.

A review of potential chemicals to be present on site indicates that reportable quantities (RQs)
for such items as PVC primer and solvent and battery acid in vehicles exceed the expected
quantity of these substances that will be present on site; consequently any spill would not exceed

the respective RQ for these substances. RQs for petroleum products are 25 or more gallons.
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rgency R
Emergency response procedures are specified in the Holloman Air Force Basewide Health and

Safety Plan (Foster Wheeler Environmental 1995).

Client Notification
The following chain of communications should be used in case of a spill or release:

e Mr. Dan Holmquist (505-479-2668) has been designated as the Foster Wheeler
Environmental Spill and Release Reporting Site Representative. Mr. Holmquist has
received training in Foster Wheeler Environmental Policy and Procedure RC 6
“Reporting Spills and Releases,” presented in Appendix A. In the event of a spill or
release Mr. Holmquist shall immediately notify Mr. Warren Neff, Holloman AFB
(505-475-5395) and Mr. Rick Macfarlane, USACE (505-479-0456), the Base Fire
Department (ext. 7228 on Base), and the DOM. '

e Site personnel must contact the Foster Wheeler Environmental DOM. If the DOM
cannot be located, contact the Regulatory Specialist (RS):

— Foster Wheeler Environmental DOM:

Ronald Versaw
Phone: (303) 980-3598
Fax: (303) 980-3539

— FEoster Wheeler Environmental Western Region Compliance Manager:

Lee Snowhite
Phone: (303) 980-3558
Fax: (303) 980-3539

5.4 TRAINING/CERTIFICATION REQUIREMENTS

All personnel who perform or oversee DOT-related activities must be DOT trained. DOT
training records will be maintained in project files on site. In addition, all employees will be
trained in Foster Wheeler Environmental Compliance Policies and Procedures to ensure that they
are familiar with the program. These Policies and Procedures meet Department of Justice

requirements for a sound environmental management program. The Occupational Safety and
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Health Administration (OSHA) training and certification requirements are contained in

Section 6, Health and Safety Requirements, in the Basewide Health and Safety Plan.

5.5 INSPECTION PROCEDURES
The following section describes inspection procedures to be followed by field personnel in the

event that a regulatory agency or third party conducts an on-site inspection.

5.5.1 Inspections by Regulatory Agencies

Foster Wheeler Environmental personnel shall respond to inspections by regulatory agencies in
accordance with Foster Wheeler Environmental Compliance Procedure No. RC 8 for
Environmental Inspection by Regulatory Agencies. Dan Holmquist has been designated as the
Foster Wheeler Environmental on-site representative during inspections by regulatory agencies.
Mr. Holmquist has received training on this procedure and is familiar with implementation of the
procedure. In the event that Holloman AFB is notified of an impending regulatory inspection,
Mr. Holmquist will be notified as soon as possible by the Base personnel notified by the
regulatory agency. During any inspection, both Base and USACE representatives should be
present. These procedures require that Mr. Holmquist contact the DOM, who must notify the
following Foster Wheeler Environmental personnel: Patsy Meehan, Director of Environmental

Compliance, or Lee Snowhite, Western Region Compliance Manager, at (303) 988-2202.

The DOM or any other project personnel will notify Warren Neff at (505) 475-5395 if contacted

by a regulatory agency for site inspection.

5.5.2 Inspections by Third Parties

Any outside party requesting access to inspect the site must be referred to Warren Neff. Foster
Wheeler Environmental personnel must not grant access or answer the questions of unauthorized
personnel. Individuals requesting access must be directed to contact Holloman AFB Public

Affairs Office at (505) 475-5406.
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If members of the media pose questions or attempt to access the site, Foster Wheeler
Environmental personnel should direct those individuals to the Base Public Affairs Office and
then notify the following Foster Wheeler Environmental Corporate personnel: Patsy Meehan,

Director of Environmental Compliance, or Lee Snowhite, Western Region Compliance Manager.

5.6 DOCUMENTATION AND RECORDS RETENTION
This section presents project requirements relating to documentation and records and their

retention.

5.6.1 Documentation

Waste containers will be marked, labeled, and/or placarded prior to off-site transport. TSDF
waste profile sheets, land disposal restriction (LDR) notifications, waste manifests, and shipping

documents will be prepared for Holloman AFB officials to review and sign.

All waste transporters used for Holloman AFB projects will be registered with NMED and
approved in accordance with Foster Wheeler Environmental procedures for TSDF and

transporter approvals. Transporters for PCS will have a NMED Special Waste Hauler’s

Registration.
Hazardous and Special Waste Manifests and IL.DR Certification

All hazardous waste transported from the site will be accompanied by a Hazardous Waste
Manifest. New Mexico does not provide a standard state manifest, so the receiving state
manifest must be used unless that state does not have a state manifest, and then a Uniform

Hazardous Waste Manifest may be used.

Holloman AFB personnel will be responsible for reviewing and signing all waste documentation,
including waste profiles, manifests, and LDR notifications (manifest packages). Prior to signing

the manifest, the designated Holloman AFB official will ensure that the pretransport
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requirements of packaging, labeling, marking, and placarding are met according to 40 CFR

262.30-262.33 and 49 CFR 100-178.

Copies of all manifests for waste generated at the site will also be kept in a central file. The state

copy of the manifest will be sent to the state by Holloman AFB.

An LDR form will accompany the shipment of hazardous waste to the TSDF. The TSDF must
be notified prior to sending the waste. The following items must accompany the notification and
are included in one of the following facility-specific forms:

e EPA and New Mexico Hazardous Waste Generator ID number (provided by Holloman
AFB)

e Manifest number, including state disposal application number
e Waste analysis data

e If the waste is also restricted, corresponding concentration-based or technology-based
treatment standards or prohibition

5.6.2 RCRA Records Retention

The designated Holloman AFB manifest signatory official will be responsible for ensuring that
all RCRA record-keeping requirements are met according to 40 CFR 262.20-262.44, including
retention of signed copies of manifests from the designated facility that received the waste. The
copy must be maintained for a period of at least 3 years from the date the waste was accepted by
the initial transporter. Additionally, biennial and exception reporting must be submitted, as
necessary, according to 40 CFR 262.41 and 262.42, respectively. Additional reporting may be
required according to 40 CFR 262.43.

Compliance files will be maintained by the DOM in the project files. The compliance file must
contain a completed project questionnaire, this plan, and any updates to this plan or the

questionnaire. Filing of project documents shall conform to Foster Wheeler Environmental
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Regulatory Compliance Program Manual Policy and Procedure RC 7—Documentation and

Records Retention - Environmental Compliance File Index.
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6.0 SITE SAFETY AND HEALTH PLAN
Worker health and safety is governed by the Foster Wheeler Environmental Health and Safety
Program as described in the Foster Wheeler Environmental Basewide Health and Safety Plan for
Holloman AFB (Foster Wheeler Environmental 1995). This section provides health and safety
information for the SWMU 136 bioventing activities not addressed by other sections of this work
plan or the Basewide Health and Safety Plan. Worker health and safety requirements addressed
in this section include:

e Project-specific hazard assessment

e Training

e Site control

e Monitoring of personal exposures

e Safety considerations for site operations

e Decontamination procedures

e Emergency response plan (ERP)

All site descriptions and process descriptions are provided in other sections of this work plan,
and will not be repeated in this section. This plan shall be used in conjunction with the Basewide
Health and Safety Plan and the Foster Wheeler Environmental Corporate Health and Safety
Manual. Specific health and safety requirements for this WAD not covered adequately by the
basewide plan are addressed in this section. Applicable sections of the Basewide Health and

Safety Plan and this SSHP shall both be implemented for this project.

6.1 KEY PERSONNEL
The key personnel for the SWMU 136 bioventing system are the following individuals:

DOM

Ron Versaw (303) 988-2202
Site Manager

Dan Holmquist (505) 479-2668
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Site Health and Safety Officer
Dan Holmquist (505) 479-2668

Project Health and Safety Manager
Andy Strickland, Certified Industrial Hygienist (CIH) (303) 988-2202

6.2 HAZARD ASSESSMENT

This section addresses the chemical, physical, and biological hazards that may exist on this
project. An activity hazard analysis (AHA), written in accordance with EM 385-1-1, USACE
Safety and Health Requirements Manual, is provided in Table 6-1 of this section and in the AHA
provided in Attachment A of the Basewide Health and Safety Plan. Activities addressed in the
basewide plan include drilling, well installation, and sampling. The AHA provided in Table 6-1
addresses all other activities to be conducted during the course of this project. In each case
where hazard controls are specified within the AHA, an appropriate section of the Basewide
Health and Safety Plan (Foster Wheeler Environmental 1995), the FT-31 O&M Manual (Foster
Wheeler Environmental 1996a), or this SSHP is referenced where implementation requirements

for the hazard control are provided.

6.2.1 Chemical Hazards

The following contaminants of concern (COCs) are known to exist at the site above detectable

levels:
¢ TRPH
e Benzene

e Ethylbenzene
e Toluene

e Total xylenes
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Table 6-1 Activity Hazard Analysis

Page 1 of 2

Activity

Potential Hazards

Recommended Control Measures

Routine Maintenance, Operation, or Repair—No
contact with contaminated liquids, solids, or
other hazardous chemicals.

Routine Maintenance, Operation, or Repair—No
contact with contaminated liquids, solids, or
other hazardous chemicals.

Improper lifting

Struck by equipment

Slips, trips, and falls

End running or rotating nip or
pinch points

Electrical

Noise

Design of work flow to minimize manual lifting and to minimize
distances loads are carried.

Lift heavy or awkward loads with mechanical lifting devices or ask
other individuals for help.

Provide training in proper lifting technique.

Use a spotter to direct equipment movement.

Keep work area clean and orderly at all times. Regularly dispose of all
debris.

Use guard rails or other appropriate fall protection systems for all work
activities that take place 6 ft or more above the next working surface.

Only use equipment that provides machine guarding for all belts,
pulleys, fly wheels, or other potential end running or rotating nip or
pinch points.

De-energize and lock out all equipment, in accordance with HS 6-5*,
prior to removing the machine guards for any purpose.

Adequately cover all electrical contacts.

Before exposing or working on electrical systems, de-energize and
lock out in accordance with HS 6-5*.

Do not perform for maintenance procedures requiring voltage or
amperage measurements of live systems unless you are a competent
person. (Currently only Dave Rizzuto is approved to perform this
work).

Use hearing protection when performing work activities inside the
fenced areas.

*  Procedure located in Foster Wheeler Environmental Health and Safety Program Manual.
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Table 6-1 Activity Hazard Analysis

Page 2 of 2

Activity Potential Hazards

Recommended Control Measures

Heat Stress

Fire

Cuts, abrasions, contusions or
burns

Routine Maintenance, Operation, or Repair, All potential hazards addressed
including water levels and well sampling— above are applicable

Potential for contact with hazardous liquids or

solids.

Exposure to oils, lubricants or
greases

Training in hazards of heat stress.

Provide adequate supplies of cool drinking water or electrolyte drinks.
Implement buddy system.

Take breaks in shaded areas as necessar: .

NEC/NFPA-approved electrical and mechanical components as
required by the design specifications.

Fire extinguishers are present for small incipient-stage fires.
Complete training in the use of fire extinguishers.

Coordinate emergency response procedures with the fire department.
Store all flammable liquids in accordance with 29 CFR 1910.106.
Bond and ground all containers used to transfer flammable liquids.
Only use UL- or FM-approved fuel storage cans for gasoline or diesel.

Use hand tools for the job they were designed.
Wear leather gloves as appropriate.
Be aware of and avoid hot surfaces.

See control measures for all hazards above, PPE as required by
Table 9-2. (FT-31 O&M Manual) and Table 6-2.

Air monitoring as required by Table 9-3 (FT-31 O&M Manual).
Benzene shall be measured separately (using calorimetric detector
tubes capable of measuring concentrations of 0.5 to 10 ppm) if a
sustainable reading above background is obtained on the PID.
Decontamination as required by Section 9.4 (FT-31 O&M Manual).

PPE as required by Table 9-2 (FT-31 O&M Manual) and Table 6-2.
Air monitoring as required by Table 9-3 (FT-31 O&M Manual).
Decontamination as required by Section 9.4 (FT-31 O&M Manual).
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The exposure limits and the chemical and physical properties for all compounds are listed on
Tables 4-1 and 4-2 of the Basewide Health and Safety Plan (Foster Wheeler Environmental
1995).

6.2.2 Physical Hazards

The physical hazards associated with this project are typical of construction sites and are
addressed in the AHAs provided as Table 6-1 in this document and in Attachment A of the
Basewide Health and Safety Plan. Where a control for a particular hazard is specified, it is
referenced to the appropriate section of the Basewide Health and Safety Plan, FT-31 O&M
Manual, or this SSHP.

6.2.3 Biological Hazards

The types of biological hazards that may be encountered include black widow spiders, vipers,
cacti, and other hazards that inhabit a desert climate. Personnel shall be made aware of these
hazards and how to avoid potential contact with them. For more detail employees shall have
access to the FT-31 O&M Manual, Section 9—Health and Safety Requirements for O&M

Activities.

6.3  TRAINING

Training requirements are provided in Section 5 of the Basewide Health and Safety Plan.

6.4  WORK ZONES, PERSONNEL PROTECTION, AND COMMUNICATIONS
6.4.1 Work Zones

The site currently is fenced and provides limited access for visitors or casual bystanders. This is

not a high traffic area, and further definition of site zones is not required.
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6.4.2 Personal Protective Equipment (PPE)

During routine field work, personnel can wear work clothes (i.e., long pants, sleeved shorts, hard
hat, safety glasses, and steel-toed work boots). Protective clothing, as defined in Table 6-2, will
be used when there is potential for contact with either free product or visibly stained soils. In the
event that upgrading to respiratory protection for site personnel is necessary, the requirements
provided in Section 6.4 of the Basewide Health and Safety Plan shall be implemented. Hand and

face washing facilities will be provided at all work sites.

6.4.3 Communications, Site Control, and Visitors
Communications, site control, and visitor requirements will be implemented as provided in

Section 6 of the basewide plan.

6.5 EXPOSURE MONITORING
6.5.1 Hydrocarbons

No real-time monitoring of airborne exposures to hydrocarbons in the breathing zones of site
personnel will be required during construction activities. Real-time monitoring requirements

during O&M operations will be addressed in the SWMU 136 O&M Manual.

6.5.2 Integrated Personal Sampling

Personal sampling will not be conducted for this project.
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Table 6-2 PPE Requirements Page 1 of 1
Activity Required PPE
Routine Maintenance, Operation, or Repair— Work clothing (sleeved shirts, long pants)
No contact with contaminated liquids or solids Hard hat

Safety glasses

Steel-toed work boots
Hearing protection around operating blowers
Leather or cotton gloves optional

Routine Maintenance, Operation, or Repair— Work clothing
Potential contact with contaminated liquids or solids Hard hat
Safety glasses

Steel-toed work boots

Hearing protection (see above)

Nitrite gloves

Respirator (in accordance with Table 9-3, FT-31 O&M Manual)
Tyvek coveralls if contact extends to areas of the body
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6.6  SAFETY CONSIDERATIONS FOR SITE OPERATIONS

Safety requirements related to general construction hazards are provided in the AHA delineated
in Table 6-1 and in Attachment A of the Basewide Health and Safety Plan. Where a hazard
control is referenced, the appropriate section of the basewide plan, FT-31 O&M Manual, or this

SSHP describing the implementation of the control is also provided.

6.7 DECONTAMINATION

6.7.1 Personnel Decontamination

Personnel decontamination will be accomplished by following a systematic procedure of
cleaning and removal of PPE. Disposable gloves (if required) or Tyvek (if required) will be
rinsed free of gross contamination and disposed as general refuse. Respirators (if required) will
be cleaned after each use and will be stored in plastic bags after cleaning. General refuse will be -

placed in plastic bags and then into an on-site dumpster.

Personnel are required to wash their hands and face following all maintenance, operation,

monitoring, or repair activities to minimize the potential for ingestion of contamination.

6.7.2 Egquipment Decontamination

All equipment used to perform maintenance, operation, monitoring, or repair activities for the
long-term treatment systems must be decontaminated. Decontamination of equipment will be

performed with a surfactant wash and rinse or with proper disposal methods.

6.8 EMERGENCY RESPONSE PLAN
The emergency response procedures and emergency routes to local hospitals to be used on this
project are provided in Section 10 of the Basewide Health and Safety Plan. The project

personnel and emergency contacts are provided below:
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Project Health and Safety Manager

Program Manager

Delivery Order Manager

Site Health and Safety Officer

Construction Site Manager

Emergency Coordinator

Base Project Manager

USACE Resident Engineer

Andy Strickland, CIH
(303) 988-2202

Sina Seyedian, P.E.
(303) 988-2202

Ronald Versaw, P.E.
(303) 988-2202

Dan Holmquist
(505) 479-2668

Dan Holmquist
(505) 479-2668

Dan Holmquist
(505) 479-2668

Warren Neff
(505) 475-5395

Rick Macfarlane
(505) 479-0456

In addition to the completion of the Incident Report and Investigation Form presented in the

Basewide Health and Safety Plan, completion of the attached Accident Investigation Report

Form (Appendix B) is also required in the event of an accident.

Figure 14-1 shows emergency routes and the locations of the Holloman AFB Hospital and the

Gerald Champion Memorial Hospital in Alamogordo, NM.
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6.9 SITE SAFETY AND HEALTH PLAN APPROVAL

This Site Safety and Health Plan was developed to outline health and safety guidelines and
procedures for the SWMU 136 Final Construction Work Plan at Holloman Air Force Base, New
Mexico. The signatures below indicate concurrence with the procedures specified in the plan and
a commitment to the philosophy of quality made by all project personnel.

Dan Holmquist, Site Manager, Foster Wheeler Environmental Corporation

Signature Date

Ron Versaw, Delivery Order Manager, Foster Wheeler Environmental Corporation

Signature Date

Andy Strickland, Certified Industrial Hygienist, Foster Wheeler Environmental Corporation

Signature Date
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7.0  FIELD SAMPLING PLAN

A field sampling plan is not required for this SWMU 136 work plan because all hazardous waste
activities were previously performed. The drilling of the SWMU 136 biovent well was
performed concurrently with the FT-31 drilling program, and all procedures specified in the FT-
31 Draft Final Construction Work Plan were followed. The remaining work activities for SWMU

136 involve conventional, nonintrusive construction.
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8.0 CONTRACTOR QUALITY CONTROL PL AN

This CQC Plan establishes the procedures and methods to be implemented during the installation

of the bioventing system at SWMU 136. This CQC Plan combines the quality assurance/quality
control (QA/QC) requirements from the USACE-Omaha District with the Foster Wheeler
Environmental QC system requirements to form a set of common requirements commensurate

with the scope and nature of services planned under the Southwest TERC Program.

8.1 PURPOSE

The purpose of this CQC Plan is to establish the procedures and methods to be implemented
during construction operations performed under TERC No. DACW45-94-D-0003, with the
USACE-Omaha District to complete the installation of the bioventing system at SWMU 136.
This CQC Plan provides an effective QC system to ensure the quality of all work performed by
describing the specific organization, personnel, procedures, controls, instructions, tests, records,
submittals, and forms to be used to ensure that all work products comply with the contract

requirements.

8.2 SCOPE
The CQC Plan is applicable to all on-site construction operations, including inspections and
testing activities performed for this project. All work activities will be conducted in accordance
with this work plan and its respective attachments. This CQC Plan will be implemented for the
following activities:

e Equipment installation

e Required inspections

e Required testing (other than chemical)

8.3 ORGANIZATION AND RESPONSIBILITIES
8.3.1 Quality Control Organization

This section describes the organization and authority for project personnel performing on-site

construction operations, including subcontractors, vendors, fabricators, suppliers, and purchasing
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agents. This section documents the organizational structure, functional responsibilities,
personnel qualifications, levels of authority, and lines of communication within the organization
to ensure high-quality work. The project organization chart showing the reporting lines of

communication for each individual is provided in Section 10 of this work plan.

The names, qualifications, duties, responsibilities, and authorities for project personnel are

described in the following paragraphs.

8.3.2 Deliv rder Ma r
The DOM is Mr. Ronald Versaw, P.E. The DOM is responsible for the direction, execution, and
successful completion of project tasks and is responsible for the execution of the tasks within
overall project goals. Mr. Versaw is responsible for performing the following activities related to
the specific task order:

e Prepare and approve all proposed task-specific work orders.

e Coordinate work activities of subcontractors and Foster Wheeler Environmental
personnel and ensure that all personnel adhere to the administrative and technical
requirements of the project.

e Monitor and report the progress of work and ensure that project deliverables are
completed on time and within budget.

e Ensure adherence to the quality requirements of the contract, specifications of the
delivery order, and the CQC Plan.

e Direct the Construction Site Manager to undertake and accomplish the required
construction.

e Ensure that all task activities are conducted in a safe manner in accordance with the
SSHP in Section 6 of this work plan.

e Communicate as the primary contact between USACE and Foster Wheeler Environmental
for actions and information related to the delivery order.

e Communicate and interface with the CQC Systems Manager.
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8.3.3 Contractor Quality Control Systems Manager

The CQC Systems Manager, Mr. Dino Bonaldo, is responsible for overall management of
contractor quality control and reports to the DOM. The CQC Systems Manager will be on site at
all times during construction. In the event of this individual’s absence, a qualified individual will
be appointed to serve as his/her replacement for periods of time not to exceed 2 weeks at any one
time and not to exceed more than 30 work days during a calendar year. The requirements for the

alternate will be the same as for the designated CQC Systems Manager.

The duties of the CQC Systems Manager as they apply to this project include the following:
¢ Provide and maintain an effective QC system for all construction activities.

e Monitor QC activities to ensure conformance with authorized policies, procedures,
contract specifications, and sound practices.

e Maintain sufficient staff to perform all QC activities appropriate to all work phases, work
shifts, and work crews.

o Inspect the work performed each day for compliance with the plans and specifications
and prepare the Daily QC Report (DQCR).

e Ensure that required phases of inspection (preparatory, initial, and follow-up) are
implemented for all definable phases of construction.

e Schedule and manage all submittals, as identified in the Submittal Register, including
those of subcontractors providing monthly updates.

e Ensure that all required tests and inspections are performed and the results reported.

o Attend required meetings, including submittal review meetings and field review
meetings.

e Review all submittals in detail and verify that they are correct and in strict compliance
with contract drawings and specifications.

e Stop work that is not in compliance with the contract.

8.3.4 Construction Site Manager

Mr. Dan Holmquist will serve as the Construction Site Manager. The primary responsibility of

the Construction Site Manager is the timely completion of all field activities as directed by the
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DOM. The duties of the Construction Site Manager as they apply to the project include the
following:

o Establish a field base for operations and mobilize subcontractors and Foster Wheeler
Environmental personnel.

e Procure equipment for work crews and health and safety personnel.

e Coordinate all personnel involved in task activities, including obtaining support services.
e Direct field leaders, support personnel, and subcontractors.

e Administer site access.

e Maintain work site, vehicles, and equipment.

e Coordinate and maintain logistics of all components of on-site tasks, including all
personnel and equipment.

e Prepare weekly status reports and estimate future scheduling needs.

e Coordinate, prepare, and complete all required field reports.

o Evaluate relevant documents and permits for validity and current status.
e Acquire necessary permits, licenses, and rights-of-way.

e Ensure health and safety meetings are conducted as required by the Basewide Health and

Safety Plan.
8.3.5 Subcontractors and Vendors

Subcontractors and vendors will be required to conform with Foster Wheeler Environmental CQC

Plan and any other approved procedures, technical specifications, or contract provisions.

The subcontractor's QC inspectors are responsible for field inspection of their construction and
operating activities. Foster Wheeler Environmental will monitor, oversee, and make on-site
observations and inspeciions of work in progress to determine whether the subcontractor's work

is in accordance with the CQC Plan.

Subcontractor personnel are responsible for maintaining a daily log of the project activities they

perform and for providing information needed to complete the DQCR. All inspection records,
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including inspection reports and deficiency reports and re-inspections of corrective actions, will

be documented.

8.4 CONSTRUCTION INSPECTION PLAN
Contractor QC is the means by which Foster Wheeler Environmental ensures that all construction,
including that completed by subcontractors and suppliers, complies with the requirements of the
contract. The Construction Inspection Plan establishes the measures required to verify both the
quality of work performed and compliance with specified requirements, including the inspection
of materials and workmanship before, during, and after each definable feature of work.
Definable features for this project are discussed in Section 3 of this work plan. The controls
defined shall be adequate to cover all construction operations, including on-site and off-site
fabrication, and are keyed to the proposed construction sequence. Contractor QC includes
implementation of the following three control phases for all aspects of the work specified:

e Preparatory phase

o Initial phase

o Follow-up phase

Inspection requirements specific to this project are discussed throughout this section.

8.4.1 Preparatory Phase Inspections
Preparatory phase inspections will be conducted by the CQC Systems Manager prior to starting

the definable features of work listed in the technical specifications. At a minimum, these
inspections will include the following;:

e A review of each paragraph of applicable specifications

e A review of the contract plans

e A check to ensure that all materials and/or equipment have been tested, submitted, and
approved

e A check to ensure that provisions have been made for required control inspection and
testing
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e An examination of the work area to ensure that all required preliminary work has been
completed and is in compliance with the contract

e A physical examination of required materials, equipment, and sample work to ensure that
they are on hand, conform to approved shop drawings or submitted data, and are properly
stored

e A review of the appropriate AHA to ensure that safety requirements are met
e A discussion of procedures for constructing the work, including repetitive deficiencies

e Documentation of construction tolerances and workmanship standards for that phase of
work

e A check to ensure that the portion of the CQC Plan for the work to be performed has been
accepted by the USACE or designee

The Base Project Manager and USACE Resident Engineer will be notified at least 48 hours in
advance of any preparatory phase activity. This phase will include a meeting conducted by the
CQC Systems Manager that will be attended by other responsible construction personnel as

applicable (e.g., the project superintendent, the construction foreman).

The preparatory phase meetings will be documented by item on the Inspection Checklist, as
shown on Figure 8-1. Preparatory inspections will be reported on the DQCR with the checklist
included as an attachment. An example of the DQCR is included as Figure 8-2. Personnel
performing work activities will be directed by the CQC Systems Manager as to the acceptable

level of workmanship involved for the particular feature of work covered by the inspection.

8.4.2 Initial Phase Inspection

An initial inspection will be performed at the beginning of a definable feature of work and will
include the following:
e A check of preliminary work to ensure that it is in compliance with contract requirements
e A review of the Inspection Checklist documenting results of the preparatory meeting

e Verification of full contract compliance, including required control inspection and testing
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FIGURE 8-1
INSPECTION CHECKLIST
Page 1 of 2
ITEM: | DATE:
Contract Specifications:
MATERIAL QTY CONDITION TESTING COMMENTS
STORAGE CONDITIONS:
SUBMITTALS:
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FIGURE 8-1 (Continued)

INSPECTION CHECKLIST
Page 2 of 2

MATERIAL/EQUIPMENT CERTIFICATIONS:
PREPARATORY SITE CONDITIONS:
CONTRACT VARIANCE:
COMMENTS:
ATTENDEES:

QC REPRESENTATIVE DATE

QCSM DATE
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FIGURE 8-2
DAILY QUALITY CONTROL REPORT
Page 1 0of 3
Daily Report No.: Date:
Contract No.:
Project Title & Location:
Weather: Precipitation: In.: Temp.: Min.: Max.:

1. Contract/Subcontractors and Area of Responsibility:

2. Operating Plant or Equipment (not hand tools):
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FIGURE 8-2 (Continued)
DAILY QUALITY CONTROL REPORT

Page 2 of 3
3. Work Performed Today: (Indicate location and description of work performed by prime and/or
subcontractors. When network analysis is used, identify work by NAS activity number).
4. Control Activities Performed:
e  Preparatory Inspections: Identify feature of work and attach minutes.
o Initial Inspections: Identify feature of work and attach minutes.
o  Follow-up Inspections: List inspections performed, results of inspection compared to

specification requirements, and corrective actions taken when
deficiencies are noted.

5. Tests Performed and Test Results: Identify test requirement by paragraph number in specifications
and/or sheet number in plans.

6. Material Received: Note inspection results and storage provided.
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FIGURE 8-2 (Continued)

DAILY QUALITY CONTROL REPORT
Page 3 of 3
7. Submittals Reviewed:

8. Off-Site Surveillance Activities, Including Action Taken:

9. Job Safety: List items checked, results, instructions, and corrective actions taken.

10. Remarks: Instructions received or given. Conflict(s) in plans and/or specifications. Delays encountered.

Contractor’s Verification: On behalf of the Contractor, I certify this report is complete and correct, and all
materials and equipment used and work performed during this reporting period are in compliance with the
contract plans and specifications, to the best of my knowledge, except as may be noted above.

CQC SYSTEMS MANAGER DATE
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o Establishment of the required level of workmanship and verification that it meets
minimum acceptable standard

e Resolution of all differences

e A check of safety requirements to include compliance with and upgrading of the safety
plan and activity hazard analysis

o A review of the activity analysis with project personnel

The Base Project Manager and the USACE Resident Engineer will be notified at least 48 hours
in advance of any initial phase activity. Initial inspections will be documented by the CQC
Systems Manager for each item using the Inspection Checklist (Figure 8-1). This documentation
will be attached to the DQCR. The exact location of the initial phase inspection will be indicated

for future reference and to allow for comparison with follow-up inspections.

An initial phase inspection will be conducted each time a new crew arrives on site or any time

acceptable specified quality standards are not being met.

8.4.3 Additional Preparatory and Initial Phases

Additional preparatory and initial inspections may be conducted by the CQC Systems Manager
on the same definable features of work under the following circumstances: if the quality of
ongoing work is unacceptable as determined by the Base Project Manager or Designee or the
USACE Resident Engineer; if there are changes in the staff, on-site supervision, or work crew; if
work on a definable feature is resumed after a substantial period of inactivity; or if other

problems develop.

8.4.4 Completion Inspection

Completion inspections will be performed as summarized in this section.
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8.4.4.1 Contractor's Quality Control Completion Inspection

The CQC Systems Manager or designated Foster Wheeler Environmental QC Inspection
personnel will conduct a detailed inspection when all of the work or an increment of work is
deemed to be substantially complete. This inspection will be conducted prior to the prefinal
inspection. The Base Project Manager and the USACE Resident Engineer may also participate;
he/she will be notified in advance of the inspection date. The work will be inspected for
conformance to plans, specifications, quality, workmanship, and completeness. The CQC
Systems Manager will prepare an itemized list of work not properly completed, inferior
workmanship, or work that does not conform to plans and specifications. The list will also
include outstanding administrative items such as record (as-built) drawings, O&M manuals, and
spare parts. The list will be included in the QC documentation and submitted to the Base Project
Manager or designee and the USACE Resident Engineer with an estimated date for correction of
each deficiency scheduled within 5 working days after the conduct of the inspection. The
completion inspection will be documented on the Inspection Checklist, shown in Figure 8-1, and

attached to the DQCR.

8.4.4.2 Prefinal Inspection

The prefinal inspection will be conducted by the Base Project Manager; the USACE Resident
Engineer, Foster Wheeler Environmental QC inspection personnel, CQC Systems Manager, or
other primary management representative, as applicable, will attend. The prefinal inspection will
be scheduled by the Base Project Manager or designee in response to notification from the CQC
Systems Manager prior to the planned inspection date. The CQC Systems Manager is required
to verify at this time that all specific items previously identified to Foster Wheeler Environmental
as being unacceptable, along with all remaining project work, will be complete and acceptable by
the date scheduled for the prefinal inspéction. At this inspection, the Base Project Manager or
designee will develop a specific list of incomplete and/or unacceptable work performed under the

contract and will provide this list to Foster Wheeler Environmental.
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8.4.4.3 Final Acceptance Inspection

The final acceptance inspection will be formally scheduled by the Base Project Manager based
upon notification from the CQC Systems Manager of readiness and will include the QC
inspection personnel, CQC Systems Manager and other primary management personnel as
needed, the Base Project Manager, and the USACE Resident Engineer. This notification will be
provided prior to the planned final acceptance inspection date and must include verification that
all specific items previously identified as being unacceptable, along with all remaining work
performed under the contract, will be complete and acceptable by the date scheduled for the final

acceptance inspection.

8.4.5 Inspection Documentation

The CQC Systems Manager is responsible for the maintenance of the inspection records.
Inspection records will be legible and will provide all necessary information clearly to verify that
the items or activities inspected conform to the specified requirements or, in the case of
nonconforming conditions, provide evidence that the conditions were brought into conformance

or otherwise accepted by Foster Wheeler Environmental.

All inspection records will be made available to Holloman AFB and USACE through the Foster
Wheeler Environmental DOM.

8.5 TESTING

8.5.1 Testing Procedures (Other Than Chemical Sampling and Analysis)

General requirements for testing procedures to be implemented for this project are included in
the technical specifications and construction drawings, contained in the Appendices B and C of
this work plan. The type, number, and frequency of required tests are specified in the technical
specifications.  Information such as test name, specification paragraph containing test
requirements, feature of work to be tested, test frequency, and person responsible for each test is

included.
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The CQC Systems Manager shall be responsible for the performance of all tests specified or
required in the technical specifications to verify that control measures are adequate to provide a
product conforming to contract specifications. These tests include both operational and
acceptance testing as appropriate. For all testing activities the CQC Systems Manager shall
complete the following:

e Verify that testing procedures comply with contract requirements.

e Verify that facilities and testing equipment are available and comply with testing
standards.

e Check test instrument calibration data against certified standards.

e Verify that recording forms and test identification control number systems have been
prepared.

8.5.2 Documentation
All test results, both passing and failing, will be recorded on the DQCR for that particular day.

Specification paragraph reference, location where tests were taken, and sequential control
number identifying the test will be given. The actual test reports may be submitted later to the
USACE Resident Engineer. An information copy of tests performed by off-site facilities will be

provided directly to the Base Project Manager or designee.

8.5.3 Laboratory Services

Laboratory services will be provided by an independent testing laboratory, which will be selected

and qualified in accordance with recognized industry and applicable project requirements.

8.6 DOCUMENT CONTROL

Preparation, review, approval, and issuance of documents affecting quality will be controlled to
the extent necessary to determine that the documents meet specified requirements. Project
documents to be controlled include the following:

e Submittal Register

e Inspection documentation
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e DQCR
e Test results
e Nonconformance reports

e Project plans

Discussions of the required DQCR and records to be provided to document conferences are
included in this section. The DQCR and required inspection documents are described in this
CQC Plan in Section 8.4, Construction Inspection Plan. The Submittal Register is discussed in
Section 8.7, Submittals; the Nonconformance Report is included in Section 8.8,

Nonconformances.

8.6.1 Daily Quality Control Report

The CQC Systems Manager is responsible for maintenance of current records of QC operation,
activities, and tests performed, including the work of subcontractors and suppliers. The records
will include factual evidence that required QC activities and tests were performed. A DQCR will
be completed to document construction activities covered by the CQC Plan and will include the
following information:

e Contractor/subcontractor(s) and their area of responsibility

e Operating equipment with hours worked, idle, or down for repair

e Work performed that day, giving location, description, and by whom

e Test and/or control activities performed with results and references to specifications/plan
requirements, including the control phase (preparatory, initial, follow-up) and
deficiencies (along with corrective action)

e Material received with statement as to its acceptability and storage
e Submittals reviewed, with contract reference, by whom, and action taken
e Off-site surveillance activities, including actions taken

e Job safety evaluations stating what was checked, results, and instructions or corrective
actions

e A list of instructions given/received and conflicts in plans and/or specifications
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o Contractor's verification statement

o Site visitors/purpose, deviations from plans, difficulties/resolution

The records will indicate a description of trades working on the project, the number of personnel
working, weather conditions encountered, and any delays encountered. Both conforming and
nonconforming features will be discussed with a statement that equipment and materials used
during the work and workmanship comply with the contract. The original of this report shall be
furnished to the USACE Resident Engineer on the first work day following the date covered by
the report, although reports need not be submitted for days on which no work is performed. Ata
minimum, one report shall be prepared and submitted for every 7 days of no work and on the last
day of a no-work period. All calendar days shall be accounted for throughout the life of the
contract. The first report following a day of no work will summarize work for that day only.
Reports will be signed and dated by the CQC Systems Manager and other appropriate personnel,
including subcontractors responsible for completion of activities. The report from the CQC
Systems Manager will include copies of test reports and copies of reports prepared by all

subordinate QC personnel. A sample of the DQCR is included as Figure 8-2.

8.6.2 Conference Notes and Confirmation Notes
In addition to other required documentation, the DOM is responsible for taking notes and
preparing the reports of all conferences. Conference notes will be typed and the original report
furnished to the USACE within 5 days after the date of the conference for concurrence and
subsequent distribution to all attendees. At a minimum, this report will include the following
items:

e Date and place the conference was held

e List of attendees, including name, organization, and telephone number

e Written comments presented by attendees attached to each report with the conference
action noted: "A" for an approved comment, "D" for a disapproved comment, "W" for a
comment that has been withdrawn, and "E" for a comment that has an exception noted
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e Comments made during the conference and decisions affecting criteria changes

e Conference notes that augment the written comments

The DOM or his designee is also responsible for providing a record of all discussions, verbal
directions, telephone conversations, etc., in which Foster Wheeler Environmental personnel or
their representatives participated on matters relating to this contract and work. These records,
entitled confirmation notices, will be numbered sequentially and will fully identify participating
personnel, subject discussed, and any conclusions reached. The DOM or designee will forward
to the Base Project Manager or designee and the USACE Resident Engineer within 5 working

days a reproducible copy of the confirmation notices.

8.7 SUBMITTALS

Submittals will be scheduled, reviewed, certified, and managed in accordance with procedures
defined in this section. Submittals for the SWMU 136 Soil Bioventing Systems are presented in
Technical Specification - Section 01300, Appendix B.

Required submittals may consist of the following types:
e Data—Submittals that provide calculations, descriptions, or documentation of the work.

e Drawings—Submittals that graphically show the relationship of various components of
the work, schematic diagrams of systems, details of fabrication layouts of particular
elements, connection, and other relational aspects of the work.

e Instructions—Preprinted material that describe the installation of a product, system, or
material, including special notices and material safety data sheets concerning impedances,
hazards, and safety precautions.

e Schedules—Tabular lists that show the location, features, or other pertinent information
regarding products, materials, equipment, or components to be used in the work.

e Statements—A required document to confirm the quality or orderly progression of a
portion of the work by documenting procedures, acceptability of methods or personnel,
qualifications, or other verifications of quality.

e Reports—Reports of inspections or tests, each property identified, and an interpretation
of results that includes a description of test methods and all results.
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8.7.1

Certificates—Statement signed by an official authorized to certify on behalf of the
manufacturer of a product, system, or material, attesting that the product, system, or
material meets specified requirements. The statement must be dated after the award of
this contract, must state the contractor's name and address, must name the project and
location, and must list the specific requirements that are being certified.

Samples—Samples including both fabricated and unfabricated physical examples of
materials, products, and units of work as complete units or as portions of units of work.

Records—Documentation to record compliance with technical or administrative
requirements.

O&M Manuals—Data for an operation and maintenance manual.

Preparatio Maintenance ubmittals

The CQC Systems Manager is responsible for the preparation and maintenance of the
required project submittals. These submittals are listed on the Submittal Register, located
in Section 01300—Technical Specifications. The Submittal Register will be used to log

and monitor all submittal activities.

8.7.2 Review of Submittals

Review of submittals to ensure completeness, accuracy, and contract compliance is the

responsibility of the Foster Wheeler Environmental Project Engineer. Any submittals requiring

modifications or changes will be returned to the originating organization for correction and then

resubmitted for review and approval by the Project Engineer prior to acceptance. All submittals

will be submitted to USACE at the end of the project. Approval of the submittal by the Project

Engineer will be indicated by stamping, signing, or initialing in addition to dating the submittal

form. The Project Engineer and the CQC Systems Manager will perform a check to ensure that

all materials and equipment have been tested, submitted, and approved during the preparatory

phase of the QC inspections; no construction activities will be performed prior to required

approval of applicable submittals.
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8.7.3 Execution
All items listed on the Submittal Register in addition to any requested by the USACE Resident
Engineer or the Base Project Manager will be required submittals. The following requirements
apply to submittals:

¢ Units of weights and measures will match those used in the construction drawings.

e Each submittal will be complete and in sufficient detail to allow determination of contract
compliance.

o All items will be checked by the Project Engineer and CQC Systems Manager prior to
submittal.

e Each submittal is accompanied by a transmittal form certifying compliance with all
contract requirements.

e Proposed deviation from the contract requirements will be clearly identified.

e Submittals will include items such as applicable drawings, descriptive literature, test
reports, samples, O&M manuals, certifications, and warranties.

8.7.3.1 Submittal Register

Foster Wheeler Environmental will provide a complete Submittal Register as shown in Technical
Specifications - Section 01300. Foster Wheeler Environmental will revise the information on the
Submittal Register as necessary. The approved Submittal Register will become the scheduling

document and will be used to control submittals for the entire project.

8.7.3.2 Scheduling
Submittals of interrelated items or items forming a system are to be scheduled for coordination
and submitted concurrently for review and approval. Certifications to be submitted with the

pertinent drawings will be scheduled accordingly.

8.7.4 Record Drawings

In addition to the basic requirements for record drawings, all drawings will be developed or
modified using Auto-CADD for required submittals. All Auto-CADD drawings will be
compatible with the Auto-CADD system used at Holloman AFB. After construction, Foster
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Wheeler Environmental will provide the Base Project Manager with copy of the Auto-CADD
drawing files (on disk) and prints (drawings), which will include the as-constructed site

conditions.

8.7.5 Final Submittals

Specific requirements pertaining to final submittals are provided in this section. Final submittal
will be reproduced and distributed by mail to all reviewers via a carrier service that will provide

overnight service.

Partial submittals will not be accepted unless prior approval is given. A cover letter will
accompany each final document and will indicate the following information: project, project
phase, date comments are due, to whom comments are to be submitted, and the date and location
of the review conference, as appropriate. The cover letter will not be bound into the document.
The tabulation of criteria, data, calculations, etc., that are used but not included in detail in the

report will be assembled as appendices or other support documents.

One unbound copy of each submittal will be provided to USACE and to Holloman AFB when
the project is completed. This copy will be in addition to the quantities listed in the submittal

register. All final submittals should be error free.

8.8 NONCONFORMANCES

8.8.1 Nonconformance Report

Any work or materials not conforming to the technical specifications or contract requirements
will be identified and documented on a Nonconformance Report as indicated in Figure 8-3. The
Nonconformance Report will detail the nonconforming condition, recommended corrective
action(s), and disposition of the corrective action(s). The Nonconformance Report will remain
open until the nonconforming condition has been satisfactorily resolved and verified by QC
inspection staff. Upon receipt of notification of detected nonconformances from the USACE

Base Project Manager, Nonconformance Reports for each item will be completed.
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Figure 8-3
Nonconformance Report
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8.8.2 Identification of Nonconforming Items

Items identified as nonconforming will be documented on a Nonconformance Report that will
include the following information:

e Description of nonconforming item or activity

o Detailed description of nonconformance

e Referenced criteria

e Recommended disposition and corrective action to prevent recurrence (as applicable)

o Affected organization

8.8.3 Control and Segregation

The nonconforming items will be controlled to prevent inadvertent use. All items identified as

nonconforming will be clearly identified and segregated from acceptable items when practical.

8.8.4 Disposition

The disposition of Nonconformance Reports will include the necessary actions required to
transform the nonconforming condition into an acceptable condition and may include reworking,
replacing, retesting, or reinspecting. Implementation of the disposition may be done in
accordance with the original procedural requirements, a specific instruction, or an FCR

(Figure 8-4).

USAF/0371.DOC 5/23/97 7:41 AM 8-23 Contractor Quality Control Plan



Holloman AFB
SWMU 136 Soil Bioventing System

Final Construction Work Plan

FIGURE 8-4

ENGINEERING PROCEDURES
DEVELOPING AND ISSUING ENGINEERING DOCUMENTS

W FOSTER WHEELER ENVIRONMENTAL CORPORATION

FIELD CHANGE REQUEST
Project Proj. No. Field Change No.
“To DEPT LOCATION DATE
RE: Drawing No. Title
Spec No. Title

Other

1. Description (Items involved, submit sketch if applicable)

2. Reasons for Change (If from disposition of nonconformance report, list report number)

3. Recommended Disposition Minor Change Major Change
4. Residcﬁngineer (Signature) Date Project Supt. Concurrence (Signature) Date
S. Disposition

NOT APPROVED (Give Reason)

CONSIDERED MINOR CHANGE - Approved per Recommended Disposition-Design

documents will not be normally revised; field to maintain as-built records

CONSIDERED MAJOR CHANGE - Action will be taken as prescribed on DCN -

Lead Discipline Engineer or Designee Date Project Engineer or Designee Date

(Signature)

Project Engineer signs and returns to LDE for transmittal to Resident Engineer with copies to:

Project Manager Others as Required

Project Supt.

Project Files
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8.8.5 Corrective Actions

Upon detection of a nonconforming condition, the CQC Systems Manager will immediately take
corrective action. In addition to resolving identified nonconforming conditions, corrective action
records will also address the initial cause of adverse conditions and establish methods and
controls to prevent recurrence of the same or similar types of nonconformances. The CQC
Systems Manager will monitor the corrective actions to verify that they were properly

implemented and accepted and that the Nonconformance Report was closed out.

8.9 MANAGEMENT INSPECTIONS
In addition to the required QC field inspections, one internal management inspection will be
performed and will check for the following:

e Possession and use of approved procedures, standards, and technical specifications

e Conformance with appropriate procedures, standards, and instructions

e Thoroughness of performance

o Identification and completeness of documentation generated during performance
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9.0 QUALITY ASSURANCE PROJECT PLLAN

A QAPP is not required for this SWMU 136 work plan because all hazardous waste activities
were previously performed. The drilling of the SWMU 136 biovent well was performed
concurrently with the FT-31 drilling program and followed all procedures specified in the FT-31
Draft Final Construction Work Plan. The remaining work activities for SWMU 136 involve
conventional, nonintrusion construction. Therefore, no sampling and analytical analysis will be

performed.
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10.0 PROJECT MANAGEMENT PLAN

This section will present the project schedule and identify key personnel involved in the

construction phase of the project.

10.1 PROJECT SCHEDULE
Figure 10-1 presents the SWMU 136 Site Bioventing System Construction Schedule.

10.2 PROJECT PERSONNEL

Figure 10-2 presents the project organization chart. Mr. Warren Neff is the Base Project
Manager. Mr. Rick Macfarlane is the USACE Albuquerque representative at the Base. Mr.
Mark Mercier is the USACE Technical Manager based in Omaha, Nebraska.

A brief summaries of key Foster Wheeler Environmental project team members and their

responsibilities are as follows:

e Sina Seyedian, P.E.—Mr. Seyedian serves as the Program Manager of the TERC
Program.

e Scott Jones—Mr. Jones is the Contract Administrator for the Southwest TERC Program.
In this role he is responsible for addressing program contractual issues

e Ronald Versaw, P.E.—Mr. Versaw acts as DOM for Holloman AFB activities on this
project. In this role, he is responsible for the implementation of the work in accordance
with performance, cost, and schedule goals.

¢ Dan Holmquist—Mr. Holmquist will act as Construction Site Manager and Site Health
and Safety Officer for this project. In these roles, Mr. Holmquist will be responsible for
the daily execution of site-related project activities and site-related health and safety
activities.

¢ Ron Borrego, P.E—Mr. Borrego will support Mr. Versaw as the Project Engineer. In this
role, Mr. Borrego will be responsible for the daily execution of office-related project
activities. In addition, he will lend technical assistance and oversight to the
subcontractors to ensure performance of the work in accordance with regulations,
professional standards, and client expectations.
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Figure 10-1

Holloman Air Force Base, New Mexico
SWMU 136 Construction Planning Schedule

ID__[Task Name Dur Start Finish Jan Feb 1 Mar ] Apr
1 |CONSTRUCTION COST ESTIMATE 20d | 1/2/97 | 1/29/97
2 USACE Review 10d | 1/2/97 | 1/15/97
3 Negotiate and Revise Cost Estimate 10d | 1/16/97 | 1/29/97 |
4 ICONSTRUCTION 43d | 1/30/97 | 3/31/97 |
5 Receive Notice to Proceed 1d | 1/30/97 | 1/30/97
5 Procure/Select Equipment Vendors 15d | 1/31/97 | 2/20/97
7 Equipment Lead Time 20d | 2/21/97 | 3/20/97
8 Mobilization/Meetings/Planning 1d | 3/21/97 | 3/21/97
9 Install Blower 2d | 3/24/97 | 3/25/97
' | _ Install Pipe, Valves, and Fittings 2d | 3/24/97 | 3/25/07 |
n Install Electrical Control Panels | 2d | 3/24/97 | 3/25/97 |
12 Base Electrical Connection 2d | 3/26/97 | 3/27/97 |
b System Startup L 1d | 3/28/97 | 3/28/97 |
14 Demobilization 1d | 3/31/97 | 3/31/97 |
15 SWMU 136 Biovent System Operational 0d | 3/31/97 | 3/31/97
Page 1 of 1
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Figure 10-2
SWMU 136 Project Organization Chart

Holloman AFB
49 CES/CEVR
Warren Neff
USACE USACE Omaha District
Albuquerque District } — — - Technical Manager - HAFB
Rick Macfarlane Mark Mercier
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e Dino Bonaldo—As CQC Systems Manager, Mr. Bonaldo will be responsible for
implementing the QC system during the remedial activities.

o Barbara Walz—As Regulatory Compliance Officer, Ms. Walz will be responsible for
addressing regulatory compliance issues should they arise.

10.3 PROJECT MEETINGS
Project meetings will be held at the site and the Denver home office and will be supplemented by
weekly (or more frequent) teleconferences. The agenda for these meetings may include the
following:

e Review of work progress

e Field observations, problems, and conflicts

e Problems that affect the construction schedule and proposed corrective actions

e Review of off-site delivery schedules

e Revisions to construction schedule

e Forecast of progress for following week

e Review of submittal schedule

e Review of quality/health and safety programs

e Pending changes and substitutions

e Review of proposed changes for effects on construction, construction completion date,
and other construction activities

e Any other business

10.4 DATA MANAGEMENT

Data management is addressed in detail in the CQC Plan, Section 8 of this work plan.

10.5 DOCUMENT CONTROL

Document control is addressed in detail in Section 8.6 of this work plan.
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10.6 REPORTS

Reports and submittals are discussed in detail in Section 8.7 of this work plan.
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APPENDIX A

COMPLIANCE PROCEDURE FOR
REPORTING SPILLS AND RELEASES
AND
U.S. ARMY CORPS OF ENGINEERS
ACCIDENT INVESTIGATION REPORT (EM FORM 3394)
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Foster Wheeler : RC 6

Environmental Regulatory REPORTING SPILLS AND Revised: 08/18/95

Compliance Program Manual RELEASES Page 1 of 5
1.0 PURPOSE

The purpose of this procedure is to implement Foster Wheeler Environmental Corporation's
policy of strict compliance with all reporting requirements. This procedure describes the four
categories of spills that Foster Wheeler Environmental employees must report, and identifies the
specific reporting process to follow for each category.

Numerous federal, state, and local regulatory requirements govern spill/release reporting and
response activities. Depending upon the circumstances, reporting may be necessary under federal
(CWA, CERCLA, SARA Title I, RCRA, TSCA), state, and/or local spill reporting programs.
Some programs specify minimum quantities, others do not. Some programs apply to virtually any
spill, others are very specific.

Spill/release reporting can be complex. Outside contractor employees have been indicted and
convicted of criminal violations of federal spill/release reporting requirements. This obligation
may hold even though the spill was made by the client and not the contractor. In the absence of
such requirements, money damages may still be imposed by a court for failure to disclose
knowledge of spills that present a hazard to human health.

2.0 SCOPE

This procedure applies to all Foster Wheeler Environmental employees who learn of the existence
of a spill or release during the course of a project. The procedure is to be implemented
immediately once a Foster Wheeler Environmental employee learns of the existence of a spill or
release, regardless of who may have caused the spill or when the spill may have occurred.

As noted in the Project Regulatory Compliance Procedure (RC 1), it is critical that spill reporting
procedures be coordinated with the client prior to initiation of the project. If the procedures are
modified and a mutually agreeable criteria to responding to spills are developed with the client,
the Regulatory Compliance Manager must be advised of and must approve of these modified
procedures.

3.0 DEFINITIONS
None.

4.0 RESPONSIBILITIES

6-SPILL PRO
August 18, 1995



Foster Wheeler RC6
Environmental Regulatory REPORTING SPILLS AND Revised: 08/18/95
Compliance Program Manual RELEASES Page 2 of §

4.1 PROJECT PERSONNEL

The Project Manager shall present these procedures to the client prior to beginning the project.
The Project Manager shall assign an On-Site Spill/Release Coordinator to each remediation and
waste management project. The On-Site coordinator shall be identified in the project Regulatory
- Compliance Plan or Waste Management Plan, and shall be trained in these procedures by the
assigned Regulatory Affairs Advisor.

4.2 REGULATORY COMPLIANCE PERSONNEL

The Regulatory Affairs Advisors must train the assigned On-Site Coordinators in these procedures
and document that training. Any client questions or concerns regarding these procedures shall
be referred to the Regulatory Affairs Advisor or the Regulatory Compliance Manager.

5.0 PROCEDURE

‘The On-Site Coordinator, in conjunction with the assigned Regulatory Affairs Advisor and the
Regulatory Compliance Manager, must determine the following:

Who caused the spill/release;
Whether it is reportable;
Who must report;

How to report, if required.

The following steps must be followed to determine the answer to these questions and determine
the appropriate reporting requirements.

STEP 1: DETERMINE WHO CAUSED THE SPILL - FOSTER WHEELER ENVIRONMENTAL OR
CLIENT

Foster Wheeler Environmental Spill/Release

A spill/release is considered a "Foster Wheeler Environmental spill/release” if the
following conditions are met:

. The spill/release is physically caused by, or is suspected to have been caused by,
a Foster Wheeler Environmental or Foster Wheeler Environmental subcontractor
employee.

6-SPILL PRO
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Environmental Regulatory REPORTING SPILLS AND Revised: 08/18/95
Compliance Program Manual RELEASES Page 3 of 5

° The spill/release is from, or is suspected to have been from, a facility or equipment
that meets one of the following criteria:

- owned by Foster Wheeler Environmental or a Foster Wheeler
Environmental subcontractor

- operated by Foster Wheeler Environmental or a Foster Wheeler
Environmental subcontractor

- under Foster Wheeler Environmental's direct or indirect control as a
construction manager, oversight contractor, or similar capacity.

Client Spill/Release

All other spills/releases are considered "client spills/releases™ for purposes of this
procedure.

STEP 2: DETERMINE IF THE SPILL OR RELEASE IS REPORTABLE

After responding to the spill as directed in the Foster Wheeler Environmental Health and
Safety procedures, the On-Site Coordinator assigned to the project must contact the
Regulatory Affairs Advisor to determine if the spill or release is subject to any federal,
state, or local reporting requirements. The on-site coordinator must provide an estimate
of quantity and concentration of the material spilled or released, and other details of the
spill/release. The Regulatory Affairs Advisor will identify what agencies need to be
notified and the type of notification (i.e., written or verbal) required.

STEP 3: DETERMINE IF THE SPILL OR RELEASE POSES A THREAT TO HUMAN HEALTH

If no reporting requirement is identified in Step 2, the Regulatory Affairs Advisor will
contact the Regulatory Compliance Manager. The Regulatory Compliance Manager will
determine if the spill or release poses a threat to human health. For purposes of this
procedure a spill/release is considered to present a hazard to human health if the following
criteria are met:

° The spill or release results, or may result, in downgradient groundwater
contamination that has entered, or is about to enter, known drinking water sources
(wells or surface water bodies)

° The spill or release has caused, or is about to cause, contamination of surface soils
or other materials in areas accessible to the general public

6-SPILL.PRO
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Environmental Regulatory REPORTING SPILLS AND Revised: 08/18/95

Compliance Program Manual RELEASES Page 4 of 5
® The spill or release has caused, or is about to cause, odors/air contamination

detectable in areas accessible to the general public.

STEP 4: REPORT THE SPILL OR RELEASE

Spills or releases that are either "reportable” (Step 2) or determined to pose a "hazard"
(Step 3) must be reported as specified in Table 1 below. Spills or releases which are not
"reportable” (Step 2) or determined not to pose a "hazard" (Step 3) need not be reported
to an agency, but response information should be provided to the client and retained in the
project file. These determinations and how the release was reported, if applicable, must
be documented in the project file.

6-SPILL.PRO
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Environmental Regulatory REPORTING SPILLS AND Revised: 08/18/95
Compliance Program Manual RELEASES Page 5 of 5

- TABLE1- CATEGORIES AND ACTIONS FOR REPORTING SPILLS OR RELEASES

PARTY WHO REPORTABLE | ' NOT REPORTABLE BUT
‘CAUSED SPILL TO AGENCY : 1 "THREAT TO HUMAN HEALTH
8 Immediately report to the client and ] The Project Manager and Regulatory
Foster Wheeler regulatory agencies. Compliance Manager will report to client.
Envi ental 8 Regulatory Affairs Advisor must provide L] Regulatory Compliance Manager and
nvironmen Regulatory Compliance Manager with verbal client will determine whether to report to
and written notification of the spill. agencies.
Real-Time Spill Release. If Foster Wheeler L The Project Manager and Regulatory
Environmental personnel observe the occurrence Compliance Manager will report to client.
of the spill or release or learn of it immediately L Regulatory Compliance Manager and
afier it happens: client will determine whether to report to
agencies.

8 Project Manager shall immediarely contact
the client to give the client a "right of first

Client refusal” to report the spill/release, and notify
the Regulatory Compliance Manager.

8 Ifthe client cannot be reached or declines to
report, Project Manager shall report to the
regulatory agencies as specified in Step 2
abave.

Historic Spill or Release. 1f Foster Wheeler
Environmental personnel observe or leam of
evidence that a spill or release has occurred in
the past:

®  Regulatory Affairs Advisor will immediately
notify the Regulatory Compliance Manager.

8 The Regulatory Compliance Manager along
with Project Manager wili notify the client
and evaluate whether the spill or release has
been reported or whether to report to
regulatory agencies.

6.0 TRAINING

All project personnel must be trained in this and other Regulatory Compliance Procedures and
Policies. The assigned project Spill/Release Coordinator may contact the Regulatory Affairs
Advisor if additional training is required in order to implement this procedure.

7.0 REFERENCES

None.
---End of Section---
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GENERAL. Compiete a separate report for sach person who was
injured, caused, or contributed to the accident (excluding uninjured
personnel and witnesses). Use of this form for reporting USACE
empioyee first-aid type injuries not submutied 1o the Office of Workers'
Compensation Programs (OWCP) shall be at the gescretion ol the FOA
commander. Please type or print legibly. Appropriale tems shalt be
marked with an “X*° in box(es). If addivonal space is needed, provide
the information on a8 separale sheet and attach 10 the compieted form.
Ensure that thase instructions are forwarded with the compieted report
:ww;dosigrmed management reviewers indicated in sections 16.
17.

INSTRUCTIONS FOR SECTION 1— ACCIDENT
CLASSIFICATION. (Mark AU Boxes That Are Applicable.)

a.. GOVERNMENT. Mark “CIVILIAN® box if accident invoived
- govemment civilian empioyee; mark “MILITARY" box if accident
invoived U.S. miiitary personnel.

(1) INJURYALLNESS/FATALITY ~Mark if accident resulted in any
government civilian employee injury, iliness, or fatality that
requires the submission of OWCP Forms CA-1 (injury),

CATZ (itiness), or CA-6 (fatakty) to OWCP; mark if :
lcademmuwd n mikitary personne! lost-time or fatal
inury or ilness.

(2) PROPERTY DAMAGE — Mark the appropriate box if accident
resulted in any damage of $1000 or more to government
property (including motor vehicles). .

(3) VEHICLE INVOLVED —Mark K accident involved a motor
vehicle, regardiess of whether *INJURYALLNESS/FATALITY"
or “PROPERTY DAMAGE" are marked.

(4) DIVING ACTIVITY —Mark if the accident involved an in-house
USACE diving activity.

b. CONTRACTOR.

(1) INJURYALLNESS/FATALITY —Mark if accident resulted in any
contractor lost-time injury/iliness or fatality.

(2) PROPERTY DAMAGE — Mark the appropriate box if accident
resutted in any damage of $1000 or more to contractor
property (including motor vehicles).

(3) VEHICLE INVOLVED ~ Mark If accident invotved a motor

, regardless of whether “INJURYALLNESS/FATALITY"
or “PROPERTY DAMAGE" are marked.

{4) DIVING ACTIVITY —Mark if the accident involved a USACE
Contractor diving activity.

c. PUBLIC.

(1) INJURYALLNESS/FATALITY —Mark if accident resulted in
public fatality or permanent total disability. (The “OTHER" box
will be marked when requested by the FOA 1o report an unusual
non-fatal public accident that could resull in claims against the
government or as otherwise directed by the FOA Commander).

(2) VOID SPACE —Make no entry.

(3) VEHICLE INVOLVED — Mark if accident resulted in a fatality to
a member of the public and involved a motor vehicle,
regardiess of whather *INJURYALLNESS/FATALITY® is marked.

(4) VOID SPACE —Make no entry.

INSTRUCTIONS FOR SECTION 2—PERSONAL
DATA .

a. NAME —(MANDATORY FOR GOVERNMENT ACCIDENTS.
OPTIONAL AT THE DISCRETION OF THE FOA COMMANDER
FOR CONTRACTOR AND PUBLIC ACCIDENTS). Enter iast
name, first name, middie initial of person involved.

b. AGE—Enter age.

c. SEX-—Mark appropriate box.

d. SOCIAL SECURITY NUMBER — (FOR GOVERNMENT
PERSONNEL ONLY) Enter the social security number (or other
personal identification number if no social sacurity number issued).

e. GRADE —(FOR GOVERNMENT PERSONNEL ONLY) Enter pay
grage. Example: O-6; E-7; WG-8. WS-12; GS-11; etc.

t. JOB SERIES/TITLE —For govemment civilian empioyess enier "
pay plan, {ull senes number, and job titie. e.g. GS-0810/Civil °
Engineer. For military personnel enter the primary mitita
occupational specialty (PMOS). e.g.. 15A30 or 11GS0. For
contractor empioyees enter the job title assigned 1o the injured
person, e.g. carpenter, laborer, surveyor, etc.,

9. DUTY STATUS —Mark the appropriate box.

(1) ON DUTY —~Person was 8t duty siation during duty hours or
person was away from duty station during duty hours but on
official business at time of the accident.

(2) TDY - Person was on official business, away from the duty

station and with travel orders at ime of accident. Line-of-cuty

(3) OFF DUTY - Person was not on official business at tme of
accident

h. EMPLOYMENT STATUS — (FOR GOVERNMENT PERSONNEL
ONLY) Mark t*.e most appropriate box. if “OTHER" is marked,
specity the gmployment status of the person.

INSTRUCTION FOR SECTION 3—GENERAL
INFORMATION

a. DATE OF ACCIDENT — Enter the month, day, and year of
accident.

b. TIME OF ACCIDENT — Enter the local time of accident in military
time. Example: 1430 hrs (not 2:30 p.m.).

c. EXACT LOCATION OF ACCIDENT — Enter facts needed to locate
the accident scene: (installation/project name, building number,
street, direction and distance from closest landmark, etc.,).

d. CONTRACTOR NAME
(1) PRIME —Enter the exact name (title of firm) of the prime
contractor.
(2) SUBCONTRACTOR —Enter the narme of any subcontractor
involved in the accident. '

e. CONTRACT NUMBER — Mark the appropriate box to identify if
contract is civil works, military, or other: if “OTHER" is marked,
specify contract appropriation on line provided. Enter complete
contract number of prime contract, e.g.. DACW 09-85-C-0100.

{. TYPE OF CONTRACT —Mark appropriate box. A/E means -
architect/engineer. If "OTHER" is marked, specify type of contract
on line provided.

g. HAZARDOUS/TOXIC WASTE ACTIVITY (HTW)—Mark the box to
identify the HTW activity being performed at the time of the
accident. For Superfund, DERP, and Installation Restoration
Program (IRP) HTW activities include accidents that occurred
during inventory, predesign, design, and construction. For the
purpose of accident reporting, DERP Formerty Used DoD Site
(FUDS) activities and IRP activities will be treated separately. For
Civil Works O&M HTW activities mark the “OTHER" box.

INSTRUCTIONS FOR SECTION 4 — CONSTRUCTION
ACTIVITIES

a. CONSTRUCTION ACTIVITY — Select the mos! appropriate
construction activity being performed at time of accident trorp the
list below. Enter the activity name and piace the corresponding
code number identified in the box.

CONSTRUCTION ACTIVITY LIST
1. MOBILIZATION 14. ELECTRICAL
2. SITE PREPARATION 15. SCAFFOLDING/ACCESS
3. EXCAVATION'TRENCHING 16. MECHANICAL
4. GRADING (EARTHWORK) 17. PAINTING
5. PIPINGAJTILITIES , 18. EQUIPMENTMAINTENANCE
6. FOUNDATION 19. TUNNELING
7. FORMING 20. WAREHOUSING/STORAGE
8. CONCRETE PLACEMENT 21. PAVING
9. STEEL ERECTION 22. FENCING
10. ROOFING 23. SIGNING
11. FRAMING 24. LANDSCAPING/RRIGATION
12. MASONRY 25. INSULATION
13. CARPENTRY 28. DEMOLITION



b. TYPE OF CONSTRUCTION EQUIPMENT — Select the equipment
invotved in the accident from the list below. Enter the name and
place the corresponding code number identified in the box. i

equipment is not included below, use code 24, "OTHER", and write

in specific type ol equipment.
CONSTRUCTION EQUIPMENT

1. GRADER 13. DUMP TRUCK (OFF HIGHWAY)
2. ORAGUNE 14. TRUCK (OTHER)

3. CRANE (ON VESSEL/BARGE) 1S, FORKLIFT

4. CRANE (TRACKED) 16. BACKHOE

S CRANE (RUBBER TIRE) 17. FRONT-END LOADER

€ CRAANE (VEHICLE MOUNTED) 18 PILE DRIVER

7. CRANE (TOWER) 19. TRACTOR (UTILITY)

8. SHOVEL . MANUIFT

9. SCRAPER 21. DOZER

10. PUMP TRUCK (CONCRETE) 2. DRILL RIG

11. TRUCK (CONCRETE/TRANSIT
MIXER) ROLLER
12. DUMP TRUCK (HIGHWAY)

INSTRUCTIONS FOR SECTION 5—INJURY/ILLNESS
INFORMATION

a SEVERITY OF INJURY / ILLNESS - Reference para 2-10 of USACE
Suppl 1 10 AR 38540 and enier code and description from list below. .

NOI  NO INJURY

FAT FATALITY

PTL PERMANENT TOTAL DISABILITY

PPR PERMANENT PARTIAL DISABILITY

LWD LOST WORKDAY CASE INVOLVING DAYS AWAY
FROM WORK

NLW RECORDABLE CASE WITHOUT LOST WORKDAYS

RFA RECORDABSLE FIRST AID CASE

NRI  NON-RECORDABLE INJURY

b. ESTIMATED DAYS LOST — Enter the estimated number of
workdays the person will lose from work.

of workdays the person will be hospitalized.
d. ESTIMATED DAYS RESTRICTED DUTY —Enter the estimated

number of workdays the person, as a result of the accident, will not

be sbie to perform all of their regular duties. '

e. BODY PART AFFECTED — Select the most appropriate primary
and when applicable, secondary body part affected from the list
below. Enter body part name on line and place the corresponding
code letters identitying that body part in the box.

GENERAL BODY AREA COOE  BODY PART NAME
ARMWRIST AB ARM AND WRIST

AS ARM OR WRIST
TRUNK, EXTERNAL B1 SINGLE BREAST

MUSCULATURE 82 BOTH BREASTS

83 SINGLE TESTICLE

B4 BOTH TESTICLES

B8A ABDOMEN

8C CHEST

BL LOWER BACK

B8P PENIS

Bs SIDE

By UPPER BACK

Bw WAIST

BZ TRUNK OTHER
HEAD, INTERNAL C SINGLE EAR INTERNAL

c2 BOTH EARS INTERNAL

(=] SINGLE EYE INTERNAL

C4 BOTH EYES INTERNAL

cs BRAIN

cC CRANIAL BONES

co TEETH

[=¥] JAW

CcL THROAT, LARYNX

M MOUTH

" ESTIMATED DAYS HOSPITALIZED — Enter the estimated number

FINGER

KNEE

LEG, HIP, ANKLE,
BUTTOCK

HAND

FOOT

TRUNK, BONES

SHOULDER

THUMB

TRUNK, INTERNAL ORGANS

1. NATURE OF INJURY/ILLNESS - Select the most appropriaie nawre

F & 33 STEZLIEZIERT RBRQ 2122233 OO RAQQQ

N38553%sSs

NOSE

THROAT, OTHER
TONGUE

HEAD OTHER INTERNAL

BOTH ELBOWS
SINGLE ELBOW

FIRST FINGER

BOTH FIRST FINGERS
SECOND FINGER

BOTH SECOND FINGERS
THIRD FINGER

BOTH THIRD FINGERS
FOURTH FINGER

BOTH FOURTH FINGERS

GREAT TOE

BOTH GREAT TOES
TOE OTHER

TOES OTHER

EYE EXTERNAL

BOTH EYES EXTERNAL
EAR EXTERNAL

BOTH EARS EXTERNAL
CHIN :

FACE

NECK/THROAT
MOUTHAIPS

NOSE

SCALP

BOTH KNEES
KNEE

BOTH LEGSHIPS/
ANKLES/BUTTOCKS
SINGLE LEGHIP
ANKLEBUTTOCK

BOTH HANDS
SINGLE HAND

BOTH FEET
SINGLE FOOT

SINGLE COLLAR BONE
BOTH COLLAR BONES
SHOULDER BLADE

BOTH SHOULDER BLADES
Rig

STERNUM (BREAST BONE)
VERTEBRAE (SPINE; DISC)
TRUNK BONES OTHER

80TH SHOULDERS
SINGLE SHOULDER

BOTH THUMBS
SINGLE THUMB

LUNG, SINGLE
LUNGS, BOTH
KIDNEY, SINGLE
KIONEYS, BOTH

"HEART

LIVER

REPRODUCTIVE ORGANS
STOMACH

INTESTINES

TRUNK, INTERNAL; OTHER

of injury / ilness from the list below. This nature of inury / iineas
shall correspond 10 the primary body part selectsd in 5e, above.
Enter the natwe of injury / iliness name on the kne and place the
corresponding CODE letters in the box provided.



° The injury or condition selected beiow must be caused by a specific
incident or event which occurred during a singie work day or shift,

GENERAL NATURE
CATEGORY

*TRAUMATIC INJURY OR
DISABILITY

CODE

TA
T8
TC

3da3dAAFHA

-
D

T2
T3
T4

T8

NATURE OF INJURY
NAME

AMPUTATION

BACK STRAIN.

CONTUSION: BRUISE:
ABRASION

DISLOCATION

FRACTURE

HERNIA

CONCUSSION

LACERATION, CUT

PUNCTURE

STRAIN, MLTIPLE

BURN, SCALD, SUNBURN
TRAUMATIC SKIN DISEASES/
CONDITIONS

INCLUDING DERMATIMIS
TRAUMATIC RESPIRATORY
DISEASE

TRAUMATIC FOOD POISONING
TRAUMATIC TUBERCULOSIS
TRAUMATIC VIROLOGICAL
INFECTIVE/PARASITIC DISEASE
TRAUMATIC CEREBRAL VASCULAR
CONDITION/STROKE
TRAUMATIC HEARING LOSS
TRAUMATIC HEART CONDITION
TRAUMATIC MENTAL DISORDER:
STRESS: NERVOUS CONDITION
TRAUMATIC INJURY — OTHER
(EXCEPT DISEASE, ILLNESS)

**A nontraumatic physiological harm or loss ol capacity produced by
systemic infection; continued or repeated stress or strain; exposure 10
toxins, poisons, fumes, etc.; or other continued and repeated
exposures to conditions of the work environment over a long_period of

time. For practical purposes, an occupational iliness/disease or
disability is any reported condition which doses not meet the definition
of traumatic Injury or disability as described above.

GENERAL NATURE
CATEGORY

NATURE OF INJURY

CODE NAME

**NON-TRAUMATIC ILLNESS/DISEASE OR DISABIUTY

RESPIRATORY DISEASE

VIROLOGICAL. INFECTIVE
& PARASITIC DISEASES

DISABILITY, OCCUPATIONAL

RA
RB
RE
RP
RS
RS

vB
vC
VF
VH
™
vs
vT
ve

DA
o8
oC

oD
DE

OH
DK
OM

OR
os
ov
ov
=]

ASBESTOSIS

BRONCHITIS

EMPHYSEMA
PNEUMOCONIOSIS

SILICOSIS

RESPIRATORY DISEASE, OTHER

BRUCELLOSIS
COCCIDIOMYCOSIS
FOOD POISONING
HEPATITIS

MALARIA
STAPHYLOCOCCUS
TUBERCULOSIS
VIROLOGICAL/NNFECTIVE/
PARASITIC — OTHER

ARTHRITIS, BURSITIS

BACK STRAIN, BACK SPRAIN
CEREBRAL VASCULAR CONDITION:
STROKE

ENDEMIC DISEASE (OTHER
THAN COOE TYPES R&S)
EFFECT OF ENVIRONMENTAL
CONOITION

HEARING LOSS

HEART CONDITION

MENTAL DISORDER, EMOTIONAL
STRESS NERVOUS CONDITION
RADIATION

STRAIN, MULTIPLE

ULCER

OTHER VASCULAR CONDITIONS
DISABILITY, OTHER

» U.8. GOVERNMENT PRINTING OFFICE 1993-738-900

GENERAL NATURE NATURE OF INJURY
CATEGORY CODE NAME
SKIN DISEASE SB  BIOLOGICAL

OR CONDITION SC  CHEMICAL

g. TYPE AND SOURCE OF INJURYALLNESS (CAUSE) - Type and Source

S8 DERMATITIS, UNCLASSIFIED

Codes are used o descnbe what caused the incident. The Type
Code stands for an ACTION and the Source Code for an OBJECT
or SUBSTANCE. Together, they form a brief deacription of how the
incident occurred. Where there are two different sources, code the
initiating sourcs ol the incident (see sxampie 1, beiow). Exampies:

(1) An

tripped on carpet and struck his head on a desk.
TYPE: 210 (feff on same level)  SOURCE: 0110 (waking/working
surface)

NQOTE: This example would NOT be coded 120 (struck against) and 0140 (fumiturs).
(2) A Park Ranger contracted dermatitis from contact with poison ivy/

oak.

TYPE: 510 (contact)

SOURCE: 0920 (piant)

(3) A lock and dam mechanic punctured his finger with a metal sliver
while grinding a turbine blade.

TYPE: 410 (punctured by)

SOURCE: 0830 (metal)

(4) An employee was driving a govemnment vehicle when it was struck
by another vehicle..

TYPE: 800 (traveling in)

SOURCE: 0421 (govemment-owned

vehicle, as driver)

NOTE: The Type Code 800, “Traveling In” is different from the other type codes In
that its function is not to identify factors contributing o the injury or fatallty, but rather
10 collect data on the type of vehicie the employee was operating or travefing in at
the time of the incident.

Select the most appropriate TYPE and SOURCE identifier from the list
below and enter the name on the line and the corresponding code in

the appropriate box.

CODE  TYPE OF INJURY NAME
STRUCK

0110 STRUCK B8Y

0111 STRUCK BY FALLING OBJECT

0120 STRUCK AGAINST
FELL, SLIPPED, TRIPPED

0210 FELL ON SAME LEVEL

0220 FELL ON DIFFERENT LEVEL

0230 SLIPPED, TRIPPED (NO FALL)
CAUGHT

0310 CAUGHT ON

0320 CAUGHT IN

0330 CAUGHT BETWEEN
PUNCTURED, LACERATED

0410 PUNCTURED BY

0420 CUT BY

0430 STUNG BY

0440 BITTEN 8Y
CONTACTED

0510 CONTACTED WITH (INJURED PERSON MOVING)

0520 CONTACTED BY (OBJECT WAS MOVING)
EXERTED

0610 LIFTED, STRAINED BY (SINGLE ACTION)

0820 STRESSED BY (REPEATED ACTION)
EXPOSED

0710 INMALED

Q720 INGESTED

0730 ABSORBED

0740 EXPQSED TO

0800 TRAVELING IN

CODE SOURCE OF INJURY NAME

0100 BUILDING OR WORKING AREA

0110 WALKING/WORKING SURFACE

(FLOOR, STREET, SIDEWALKS, ETC)

0120 STAIRS, STEPS

0130 LADDER ’

0140 FURNITURE, FURNISHINGS, OFFICE EQUIPMENT

0150 BOILER, PRESSURE VESSEL

0160 EQUIPMENT LAYOUT (ERGONOMIC)

0170 WINDOWS, DOORS

0180 ELECTRICITY



Soos

0210

88

0240

g8

0270

g8

o310

EB3382E8

SOURCE OF INJURY NAME

ENVIRONMENTAL CONDITION
TEMPERATURE EXTREME (INDOOR)
WEATHER (ICE, RAIN, HEAT, ETC.)
FIRE. FLAME, SMOKE (NOT TOBACCO)
NOISE

RADIATION

LIGHT

VENTILATION

TOBACCO SMOKE

STRESS (EMOTIONAL)

CONFINED SPACE

MACHINE OR TOOL

HAND TOOL (POWERED: SAW, GRINDER, ETC.)
HAND TOOL (NONPOWERED)

MECHANICAL POWER TRANSMISSION APPARATUS
GUARD. SHIELD (FIXED, MOVEABLE, INTERLOCK)
VIDEO DISPLAY TERMINAL

PUMP, COMPRESSOR. AIR PRESSURE TOOL
HEATING EQUIPMENT

WELDING EQUIPMENT

VEHICLE

AS DRIVER OF PRIVATELY OWNED/RENTAL VEHICLE

AS PASSENGER OF PRIVATELY OWNED/RENTAL VEHICLE
DRIVER OF GOVERNMENT VEHICLE

PASSENGER OF GOVERNMENT VEHICLE

COMMON CARRIER (AIRLINE, BUS, ETC.)

AIRCRAFT (NOT COMMERCIAL) ’

BOAT, SHIP, BARGE

MATERIAL HANDLING EQUIPMENT
EARTHMOVER (TRACTOR, BACKHOE, ETC.)
CONVEYOR (FOR MATERIAL AND EQUIPMENT)
ELEVATOR, ESCALATOR, PERSONNEL HOIST
HOIST, SLING CHAIN, JACK

CRANE

FORKLIFT

HANDTRUCK, DOLLY

DUST, VAPOR, ETC.

-DUST (SILICA, COAL, ETC.)
FIBERS

ASBESTOS

GASES

CARBON MONOXIDE

MIST, STEAM, VAPOR, FUME
WELDING FUMES
PARTICLES (UNIDENTIFIED)

CHEMICAL, PLASTIC, ETC.

DRY CHEMICAL —~CORROSIVE
DRY CHEMICAL~TOXIC

DRY CHEMICAL —EXPLOSIVE
DRY CHEMICAL —FLAMMABLE
LIQUID CHEMICAL ~CORROSIVE
LIQUID CHEMICAL —TOXIC
UQUID CHEMICAL—EXPLOSIVE
LIQUID CHEMICAL —FLAMMABLE
PLASTIC

WATER

MEDICINE

INANIMATE OBJECT

BOX. BARREL, ETC.

PAPER

METAL ITEM, MINERAL
NEEDLE

GLASS

SCRAP, TRASH

WOOD

FOOD

CLOTHING, APPAREL, SHOES

ANIMATE OBJECT

00G

OTHER ANIMAL

PLANT

INSECT

HUMAN (VIOLENCE)

HUMAN (COMMUNICABLE DISEASE)
BACTERIA, VIRUS (NOT HUMAN CONTACT)

SOURCE OF INJURY NAME

1000 PERSONAL PROTECTIVE EQUIPMENT
1010 PROTECTIVE CLOTHING, SHOES, GLASSES, GOGGLES
1020 RESPIRATOR, MASK

1021 DIVING EQUIPMENT
1030 SAFETY BELT, HARNESS
1040 PARACHUTE

INSTRUCTIONS FOR SECTION 6 — PUBLIC
FATALITY

a

PNt AN

16.

18.

18.

ACTIVITY AT TIME OF ACCIDENT — Select the activity being
performed at the time of the accident from the list beiow. Enter the
activity name on the line and the comesponding number in the box.
i the activity performed is not identified on the list, select from the
most appropriate primary activity area (water related, non-water
related or other activity), the code number for “Other”, and write in
the activity being performed at the time of the accident.

WATER RELATED RECREATION

Sailing 9. Swimming/designated area
Boating - powered 10. Swimming/other area
Bosting — unpowered 11. Underwater activities (skin diving,
Water sking scuba, etc.)
Fishing from boat 12. Wading
Fishing from bank dock of pier 13. Attampted rescue
Fishing while wading 14, Hunting from boat
Swimming/supervised area 15. Other
NON-WATER RELATED RECREATION
Hiking and waking . 23. Sports/summer (baseball, football,
. Climbing (general) etc.)
Camping/picnicking authorized 24. Sportsiwinter (skiing, sledding,
area snowmobiling etc.)
Camping/picnicking unauthorized 25. Cycling (bicycle, motorcycie,
area scooter)
. Guided tours 26. Gliding
. Hunting . 27. Paractwting
. Playground equipmen 28. Other non-water related
OTHER ACTIVITIES
. Unlawiut acts (fights, riots, 33. Sleeping
vandalism, etc.) 34, Pedestrian struck by vehicle
. Food preperation/serving 35. Pedestrian other acts
. Food consumption 36. Suicide
. Housekeeping 37. “Other” activities

PERSONAL FLOTATION DEVICE USED —If fatality was water-
related was the victim wearing a person flotation device? Mark the
appropriate box.

INSTRUCTIONS FOR SECTION 7—MOTOR VEHICLE
ACCIDENT

b.

c.

TYPE OF VEHICLE —Mark appropriate box for each vehicle
involved. If more than one vehicle of the same type is involved,
mark both halves of the appropriate box. USACE vehicle(s)
involved shall be marked in feft half of appropriate box.

TYPE OF COLLISION —Mark appropriate box.
SEAT BELT —Mark appropriate box.

INSTRUCTIONS FOR SECTION 8 — PROPERTY/
MATERIAL INVOLVED

a

NAME OF ITEM - Describe all property involved in accident.
Property/material involved means material which is damaged or
whose use or misuse contributed to the accident. Inciude the
name, type, model; also include the National Stock Number (NSN)
whenever applicable.

OWNERSHIP — Enter ownership for each item listed. (Enter one of
the ltollowing: USACE: OTHER GOVERNMENT: CONTRACTOR:
PRIVATE)

$ AMOUNT OF DAMAGE — Enter the total estimated dollar amount
of damage (parts and labor), if any.



INSTRUCTIONS FOR SECTION 9—~VESSEL/
FLOATING PLANT ACCIDENT

a. TYPE OF VESSEL/FLOATING PLANT — Select the most
appropriate vesselfloating plant from list bslow. Enter name and
place corresponding number in box. !f item is not listed below,
enter item number for “OTHER" and write in specific type of vessal/
floating plant. )

VESSEL/FLOATING PLANTS

7. OREDGE/DIPPER

2. SAIL BOAT 8. DREDGE/CLAMSHELL, BUCKET
3. MOTOR BOAT 9. OREDGE/PIPE LINE

4. BARGE 10. OREDGE/MDUST PAN

5. DREDGEMOPPER 11. TUG BOAT

8. OREDGE/SIDE CASTING 12. OTHER

b. COLLISION/MISHAP — Select from the list below the object(s) that
contributed to the accident or were damaged in the accident.

COLLISION/MISHAP

1. COLLISION W/OTHER

VESSEL 7. HAULAGE UNIT
2. UPPER GUIDE WALL 8. BREAKING TOW
3. UPPER LOCK GATES 9. TOW BREAKING UP
4. LOCK WALL 10. SWEPT DOWN ON DAM
5. LOWER LOCK GATES 11. BUOY/DOLPHIN/CELL
6. LOWER GUIDE WALL 12. WHARF OR DOCK

13. OTHER

INSTRUCTIONS FOR SECTION 10—ACCIDENT
DESCRIPTION -

DESCRIBE ACCIDENT — Fully describe the accident. Give the
sequence of events that describe what happened leading up to and
including the accident. Fully identify personnel and equipment involved
and their role(s) in the accident. Ensure that relationships between
personnel and equipment are clearly specified. Continue on blank
sheets if necessary and attach to this report.

INSTRUCTIONS FOR SECTION 11— CAUSAL
FACTORS

a. Review thoroughly. Answer each question by marking the
appropriate biock. If any answer Is yes, explain in item 13 below.
Consider, as a minimum, the following:

( 1) DESIGN - Did inadequacies associated with the building or
work site play a role? Would an improved design or layout of
the equipment or facilities reduce the likelihood of similar -
accidents? Were the tools or other equipment designed and
intended for the task at hand?

INSPECTIONMAINTENANCE - Did inadequately or
improperty maintained equipment, toois, workplace, etc. create
or worsen any hazards that contributed to the accident? Would
better equipment, facility, work site or work activity inspections
have heiped avoid the accident?

PERSON'S PHYSICAL CONDITION — Do you feel that the
accident would probably not have occurred if the employee
was in “good” physical condition? If the person involved in the
accident had been in better physical condition, would the
sccident have been less severe or avoided altogether? Was
over exertion a factor?

(" 4) OPERATING PROCEDURES —Did a lack of or inadequacy
within established operating procedures contribute to the
accident? Did any aspect of the procedures introduce any
hazard to, or increase the risk associated with the work
process? Would establishment or improvement of operating
procedures reduce the likelihood of similar accidents?

( 5) JOB PRACTICES ~Were any of the provisions of the Safety
and Health Requirements Manual (EM 385-1-1) viclated? Was
the task being accomplished in a manner which was not in

b compliance with an established job hazard analysis or activity
hazard analysis? Did any established job practice (inciuding
EM 385-1-1) fail to adequately address the task or work
process? Would better job practices improve the safety of the
task?

1. ROW BOAT

(2

~—

(3

—

{ 6) HUMAN FACTORS —Was the person under undue stress
(either internal or external 1o the job)? Did the task tend towgrg
overioading the capabilities of the person; i.e., did the job
require tracking and reacting to many external inputs such as
displays. alarms, or signals? Did the arrangement of the
workplace tend to interfere with efficient task performance? Did
the task require reach, strength, endurance, agility, etc., at or
beyond the capabiiities of the empioyee? Was the work
environment ill-adapted to the person? Did the person need
more training, experience, of practice in doing the task? Was
the person inadequately rested to perform safely?

( 7) ENVIRONMENTAL FACTORS —Did any factors such as

moisture, humidity, rain, snow, sleet, hail, ice, fog, coid, heat,

sun, temperature changes, wind, tides, floods, currents, dust,
mud, glare, pressure changes, lightning, etc., play a part in the
accident?

CHEMICAL AND PHYSICAL AGENT FACTORS --Did

exposure to chemical agents (either single shift exposure or

long-term exposure) such as dusts, fibers (asbestos, etc.),
silica, gases (carbon monoxide, chlorine, etc.,), mists, steam,

vapors, fumes, smoke, other particulates, liquid or dry .

chemicals that are corrosive, toxic, expiosive or flammable, by-

products of combustion or physical agents such as noise,
ionizing radiation, non-ionizing radiation (UV radiation created
during weiding, etc.) contribute to the accident/incident?

( 9) OFFICE FACTORS — Dida the fact that the accident occurred in
an office setting or to an office worker have a bearing on its
cause? For example, office workers tend to have less
experience and training in performing tasks such as lifting
office tumiture. Did physical hazards within the office
environment contribute to the hazard?

(10) SUPPORT FACTORS —Was the person using an improper
too! for the job? Was inadequate time available or utilized to
safely accomplish the task? Were less than adequate
personne! resources (in terms of empiloyee skills, number of
workers, and adequate supervision) available to get the job
done properly? Was funding available, utilized, and adequate
to provide proper tools, equipment, personnel, site preparation,
etc? i

(11) PERSONAL PROTECTIVE EQUIPMENT —Did the person fail
to use appropriate personal protective equipment (gioves, eye
protection, hard-toed shoes, respirator, etc.) for the task or
environment? Did protective equipment provided or wom fail to
provide adequate protection from the hazard(s)? Did lack of or
inadequate maintenance of protective gear contribute to the
accident?

(12) DRUGS/ALCOHOL —Is there any reason to believe the
person's mental or physical capabilities, judgement, etc., were
impaired or altered by the use of drugs or aicohol? Consider
the effects of prescription medicine and over the counter
maedications as well as illicit drug use. Consider the effect of
drug or alcohol induced “hangovers™.

(8

-—

b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS —Was a written
Job/Activity Hazard Analysis completed for the task being
performed at the time of the accident? Mark the appropriate box. ¥
one was performed, attach a copy of the analysis to the report.

INSTRUCTIONS FOR SECTION 12 —TRAINING

a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? —For
the purpose of this section “trained” means the person has been
provided the necessary information (either formal and/or on-the-job
(OJT) training) to competently perform the activityask in a safe
and healthful manner.

b. TYPE OF TRAINING —Mark the appropriate box that best
indicates the type of training; (classroom or on-the-job) that the
injured person received before the accident happened.

c. DATE OF MOST RECENT TRAINING — Enter the month, day, and
year of the last formal training compieted that covered the activity-
task being performed at the time of the accident.



INSTRUCTIONS FOR SECTION 13— CAUSES

DIRECT CAUSES — The direct cause is that single factor which
most directly lead o the accident. See exampies beiow.

INDIRECT CAUSES — Indirect causes are those factors which
contributed to but did not directly initiate the occurrence of the
accident.

Exampies for section 13:

a. Employee was dismantiing scatfold and fell 12 feet from unguarded

opening.
Direct cause: failure to provide fall protection at slevation.

. Indirect causes: failure to enforce USACE salety.requirements;

improper training/motivation of employee (possibiiity that employee
was not knowledgeable of USACE fall protection requirements or
was lax in his attitude towards safety); failure to ensure provision of
positive fall protection whenever elevated:; failure to address fall
protection during scaffald dismantling in phase hazard analysis.

Private citizen had stopped his vehicle at intersection for red light
when vehicle was struck in rear by USACE wvehicle. (note USACE
vehicle was in proper/safe working condition).

Direct cause: tailure of USACE driver to maintain control of and
stop USACE vehicle within safe distance.

Indirect cause: Failure of employee to pay attention to driving
(defensive driving). '

INSTRUCTIONS FOR SECTION 14—ACTION TO
ELIMINATE CAUSE(S)

DESCRIPTION — Fully describe all the actions taken, anticipated, and
recommended to eliminate the cause(s) and prevent reoccurrence of
similar accidents/ilinesses. Continue on blank sheets of paper if
necessary to fully explain and attach to the completed report form.

INSTRUCTIONS FOR SECTION 15—DATES FOR
ACTION

a. BEGIN DATE — Enter the date when the corrective action(s)

identified in Section 14 wili begin.

COMPLETE DATE — Enter the date when the corrective action(s}
identified in Section 14 will be completed.

TITLE AND SIGNAT'JRE — Enter the title and signature of
supervisor completing the accident report. For a GOVERNMENT
employee accidentfliness the immediate supervisor will complete
and sign the report. For PUBLIC accidents the USACE Project
Manager/Area Engineer responsibie for the USACE property where
the accident happened shall complete and sign the report. For
CONTRACTOR accidents the Contractor's project manager shall
complete and sign the report and provide to the USACE supervisor
responsible for oversight of that contractor activity. This USACE
Supervisor shall also sign the report. Upon entering the information
required in 15.d, 15.8 and 15.1 beiow, the responsible USACE
supervisor shail forward the report for management review as
indicated in Section 16.

. DATE SIGNED — Enter the month, day, and year that the report

was signed by the responsible supervisor.

. ORGANIZATION NAME — For GOVERNMENT employee accidents

enter the USACE organization name (Division, Branch, Section,
etc.) of the injured employee. For PUBLIC accidents enter the
USACE organization name for the person identified in block 15.c.
For CONTRACTOR accidents enter the USACE organization name
for the USACE office responsible for providing contract
administration oversight.

t. OFFICE SYMBOL —Enter the latest complete USACE Office
Symbol for the USACE organization identified in block 15.e.

INSTRUCTIONS FOR SECTION 16 —MANAGEMENT
REVIEW (18t)

1ST REVIEW — Each USACE FOA shall determine who will provide
1st management review. The responsible USACE supervisor in
section 15.c shall forward the compieted report to the USACE office
designated as the 1st Reviewer by the FOA. Upon receipt, the
Chief of the Office shall review the completed report, mark the

iate box, provide substantive comments, sign, date, and
forward to the FOA Statf Chief (2nd review) for review and
comment.

INSTRUCTIONS FOR SECTION 17 —~MANAGEMENT
REVIEW (2nd)

2ND REVIEW —-The FOA Staff Chief (i.e., FOA Chief of Construction,
Operations, Engineering, Planning, etc.) shall mark the appropriate
box, review the compileted report, provide substantive comments, sign,
date, and retum to the FOA Safety and Occupational Health Office.

INSTRUCTIONS FOR SECTION 18 —SAFETY AND
OCCUPATIONAL HEALTH REVIEW

3RD REVIEW —The FOA Safety and Occupational Health Office shall
review the compieted report, mark the appropriate box, ensure that
any inadequacies, discrepancies, eic, are rectified by the responsible
supervisor and management reviewers, provide substantive
comments, sign, date and forward to the FOA Commander for review,
comment, and signature.

INSTRUCTION FOR SECTION 19—COMMAND
APPROVAL

4TH REVIEW — The FOA Commander shall (to include the person
designated Acting Commander in his absence) review the completed
report, comment if required, sign, date, and forward the report to-the
FOA Safety and Occupational Health Office. Signature authority shall
not be delegated. .
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TECHNICAL SPECIFICATIONS FOR CONSTRUCTION

SWMU 136

HOLLOMAN AIR FORCE BASE
ALAMOGORDO, NEW MEXICO

DIVISION 1 - GENERAL REQUIREMENTS

01005 Definitions, Abbreviations, and Reference Standards
01300 Submittals

01500 Temporary Facilities and Utilities

01720 Project Record Documents

01725 Project Record Drawings

DIVISION 2 THRU 12--NOT USED

DIVISION 13 - INSTRUMENTATION AND CONTROLS

13100 Pressure Gauges and Flowmeters
DIVISION 14 - NOT USED

DIVISION 15 - MECHANICAL

15020 Pipes, Valves, and Fittings

15800 Direct-Coupled Regenerative Blower
DIVISION 16 - ELECTRICAL

16100 Electrical
16200 Electrical Equipment

END OF TABLE
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SECTION 01005
DEFINITIONS, ABBREVIATIONS, AND REFERENCE STANDARDS
1.0 GENERAL
1.1  Definitions Used in the Technical Specifications
Contract Documents
Construction Drawings
Technical Specifications

Construction Workplan
Subcontract Agreements

Base - Holloman AFB
USACE - United States Army Corps of Engineers
Contractor - Foster Wheeler Environmental Corporation (FWENC)

Subcontractor or Vendor - A person, firm, or corporation with whom the Contractor has
contracted with to perform the work.

Work - Any and all obligations, duties, and responsibilities necessary to the successful completion
of the Project assigned to or undertaken by the Contractor or any Subcontractor under the
Contract Documents, including all labor, materials, equipment, permits, inspections, and other
incidentals, and the furnishing thereof.

1.2 Abbreviations

ac alternating current

ACI American Concrete Institute

ACFM Actual Cubic Feet per Minute of Air

AFB Air Force Base

AIC Ampere Interrupting Capacity

amp ampere

ANSI American National Standards Institute
ASME American Society of Mechanical Engineers
ASTM American Society for Testing and Materials
AWG American Wire Gauge

bhp brake horsepower

bgs below ground surface

CSA Canadian Standard Association

CPVC Chlorinated Polyvinyl Chloride

dBA decibels

SWMU 136

Technical Specifications

01005-1



DPDT
FENPT

GFCI
hp

IEEE
IES

ISA
kVA
MNPT
MSL
NEC
NECA
NEMA
NESC
NFPA
NMDOT
OSHA
oz

psia
psig
pm
SAE
SCFM
SPDT
TEFC
TFE
THHN

TRPH
UBC

uv
vVOoC

3PDT
°F

SWMU 136
Technical Specifications

Double Pole Double Throw

Female National Pipe Thread

foot or feet

Ground Fault Circuit Interrupting

horsepower

hertz

Institute of Electrical and Electronic Engineers

INluminating Engineering Society

inch or inches

Instrumentation Society of America

kilovolts

Male National Pipe Thread

Mean Sea Level

National Electrical Code

National Electrical Contractors Association

National Electrical Manufacturer’s Association

National Electrical Safety Code

National Fire Protection Agency

New Mexico Department of Transportation

Occupational Safety and Health Act

ounce

pounds per square inch - absolute

pounds per square inch - gauge

revolutions per minute

Society of Automotive Engineers

Standard Cubic Feet per Minute of Air at 14.7 psia and 68 °F
Single Pole Double Throw

Totally Enclosed Fan-Cooled

Tetra Fluoro Ethylene (Teflon)

Heat-Resistant Thermoplastic with Nylon Jacket or Equivalent (for dry and
damp locations)

Mositure and Heat-Resistant Thermoplastic (for dry and wet locations)
Moisture and Heat-Resistant Thermoplastic with Nylon Jacket or Equivalent (for
dry and wet locations)

Total Recoverable Petroleum Hydrocarbons

Uniform Building Code

Underwriters Laboratory Inc.

Ultraviolet

Volt or Volts

Volatile Organic Compounds

Moisture-Resistant Thermoset (for dry and damp locations)
Three Pole Double Throw

degrees Fahrenheit temperature
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1.3 Reference Standards

Reference to standards, specifications, manuals, or codes of any technical society, organization, or
association, or to any Laws or Regulations of any governmental authority, whether such reference
be specific or by implication, shall mean the latest standard, specification, manual, code, or Laws
or Regulations in effect at the time of execution of the Work, except as otherwise specifically
stated. However, no provision of any referenced standard, specification, manual, or code
(whether or not specifically incorporated by reference in the Contract Documents) shall be
effective to change the duties and responsibilities of Owner, Contractor, Subcontractor, Vendor,
or any of their Consultants, agents, or employees from those set forth in the Contract Documents.

END OF SECTION
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SECTION 01300
SUBMITTALS

1.0 GENERAL

This section outlines the requirements for submittals to be delivered in accordance with the
Contract Documents.

All submittals shall include calculations, shop drawings, material specifications, manufacturer’s
installation instructions, plans, reports, records, diagrams, and details for review and approval as
appropriate.

20 EXECUTION
2.1 Submittal Register

The Submittal Register, located at the end of this specification, lists the submittals required from
the Contractor throughout the project. This table lists all submittals currently required in the
Technical Specifications and Construction Drawings. Additional submittals may required during
the course of performing the work.

2.2 Submittal Process

Engineering data covering all equipment, fabricated materials, and all other materials which will
become a permanent part of the Work shall be submitted to the Contractor at the following address:

Mr. Ronald J. Borrego, P.E.

Foster Wheeler Environmental Corporation
143 Union Blvd., Suite 1010
Lakewood, Colorado 80228

The submittals shall include drawings and descriptive information in sufficient detail to show the kind,
size, arrangement, operation, and maintenance of component materials, controls, instrumentation, and
other devices; the external connections, anchorage, and supports required; performance characteristics;
and dimensions needed for installation and correlation with other materials and equipment. The
submittals shall be prepared in standard engineering format drawings indicating each specific equipment
component, including all identification tags, symbols, and references points as indicated on the
construction drawings. Hand-drawn sketches will only be accepted with prior approval on the part of
the Contractor. Four copies of each submittal shall be provided by the Subcontractor within the
number of days specified for each submittal in the Submittal Register.

All submittals shall be transmitted with a signed transmittal letter showing, at a minimum, the company
name, address, phone number, identification of the documents being transmitted, and the signature of
an authorized representative of the company.

SWMU 136
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The four copies shall be distributed by the Contractor as follows:

Subcontractor or Vendor One copy returned with comments or approval
Contractor Home Office One copy
Contractor Field Office One copy
USACE-Holloman AFB One copy

2.3 Control of Submittals

The Contractor, Subcontractors, and Vendors shall carefully control each of their operations to
assure that each individual submittal is made on or before the corresponding date scheduled on
the Submittal Register.

24 Submittals Review

The Contractor’s review of submittals provided by the Subcontractor or Vendor will cover only
general conformity to the Construction Drawings and Technical Specifications, external connections,
and dimensions which affect the layout. The Contractor’s review does not indicate a thorough review
of all dimensions, quantities, and details of the material, equipment, device, or item shown. The
Contractor’s review of submittals does not relieve the Subcontractor or Vendor from responsibility for
errors, omissions, or deviations, nor responsibility for compliance with the Construction Drawings and
Technical Specifications. Equipment fabrication shall not begin until the shop drawings are reviewed
and approved and written authorization has been given by the Contractor to proceed.

The Subcontractor or Vendor shall make all corrections required by the Contractor or his
authorized representative and promptly furnish a corrected submittal in the same manner as
specified for initial submittals. If the Subcontractor or Vendor considers any correction indicated
on the submittals to constitute a change to the contract, notice should promptly be given to the
Contractor.

Payment for materials incorporated into the Work will not be made if required submittals have not
been furnished to the Contractor.

25 Resubmittal of Drawings and Data

The Subcontractor or Vendor shall accept full responsibility for the completeness of each
submittal. The Subcontractor shall verify that all corrected data and additional information
previously requested by the Contractor are provided on the resubmittal.

When corrected copies are resubmitted, the Subcontractor shall in writing direct specific attention
to all revisions and shall list separately any revisions made other than those called for by the
Contractor on previous submittals.

Requirements specified for initial submittals shall also apply to resubmittals. Resubmittals shall
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bear the number of the first submittals followed by a letter (A, B, etc.) to indicate the sequence of
the resubmittal.

If more than one resubmittal is required because of failure of the Subcontractor or Vendor to
provide all previously requested corrected data or additional information, the Subcontractor or
Vendor shall reimburse the Contractor for the charges for review of the additional resubmittals.

Resubmittals shall be made within (5) workdays of the date of the letter returning the material to
be modified or corrected, unless within (3) workdays the Subcontractor or Vendor submits an
acceptable request for an extension of the stipulated time period, listing the reasons the
resubmittal can not be completed within that time.

Any need for more than one resubmission, or any other delay in obtaining the Contractor’s review
of submittals, will not entitle the Subcontractor to an extension of the Contract Schedule unless
delay of the Work is directly caused by a change in the Work authorized by a Change Order.

2.6 Operation and Maintenance Data and Manuals

Adequate operation and maintenance information shall be supplied for all equipment requiring
maintenance or other attention. The equipment Subcontractor or Vendor shall prepare an
operation and maintenance manual for each type of equipment indicated in the equipment
schedule section. Parts lists and operating and maintenance instructions shall be furnished for
other equipment not listed in the equipment schedule.

Operation and maintenance manuals shall include the following:

e Equipment function, normal operating characteristics, and limiting conditions.

e Assembly, installation, alignment, adjustment, and checking instructions.
Operating instructions for startup, routine and normal operation, regulation and
control, shutdown, and emergency conditions.

Lubrication and maintenance instructions.

Guide to “troubleshooting.”

Parts lists and predicted life of parts subject to wear.

Outline, cross-section, and assembly drawings; engineering data; and wiring
diagrams.

o Test data and performance curves, where applicable.

The operation and maintenance manuals shall be in addition to any instructions of parts lists
packed with or attached to the equipment when delivered, or which may be required by the
Subcontractor.

2.7 Submittals Format

Manuals and other data shall be printed on heavy, first quality paper, 8-1/2 by 11 inch size, with
standard three-hole punching. Drawings and diagrams shall be reduced to 8-1/2 by 11 inch or 11
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by 17 inches. Where reduction is not practicable, larger drawings shall be folded separately and
placed in clear plastic envelopes that are bound into the manuals. Each folded drawing shall be
folded so that the title block is visible when placed in the clear plastic envelope. Each envelope
shall bear suitable identification on the spine and front cover for referencing.

2.8 Certificates of Compliance

Any certificates required for demonstrating proof of compliance of materials with drawing,
specification, and project plan requirements shall be executed in four copies. Each certificate shall
be signed by an official authorized to certify on behalf of the manufacturing or testing company
and shall contain the name and address of the Subcontractor or Vendor, the project name and
location, and the quantity and data or dates of shipment or delivery to which the certificates apply.
Copies of laboratory test reports submitted with certificates shall contain the name and address of
the testing laboratory and the date or dates of the tests to which the report applies. Certification
shall not be construed as relieving the Subcontractor or Vendor from furnishing satisfactory
material, if, after tests are performed on selected samples, the material is found not to meet the
specified requirements.

3.0 SUBMITTAL REGISTER

SUBMITTAL SPECIFICATION DATE DUE NO.OF | COMMENTS
SECTION COPIES
Project Record Documents 01720 Final Acceptance of 2
Project
Preliminary Project Record 01725 After Final Inspection 2
Drawings
Project Record Drawings 01725 30 days after acceptance 2
of preliminary Project
Record Drawings
Pressure Gauges and 13100 7 workdays after 4
Flowmeters execution of Purchase
Order
Pipes, Valves, and Fittings 15020 7 workdays after 4
execution of Purchase
Order
Blower System Information 15800 7 workdays after 4
execution of Purchase
Order
Electrical Components 16100 7 workdays after 4
execution of
Subcontract
Electrical Equipment 16200 7 workdays after 4
Components execution of
Subcontract
END OF SECTION
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SECTION 01500
TEMPORARY FACILITIES AND UTILITIES

1.0 GENERAL

This section discusses the temporary facilities and utilities needed by the Contractor and
Subcontractors during the execution of the Work.

2.0 FACILITIES AND UTILITIES
2.1 Office

During the performance of this contract, the Contractor shall use the existing field office as the project
office for this Work. This office is staffed with a Contractor representative authorized to receive
drawings, instructions, or other communication. Any communication given to the said representative
or delivered at this office in his/her absence shall be deemed to have been delivered to the Contractor.
Copies of the drawings, specifications, and other contract documents shall be kept at the Contractor’s
office for use at all times.

Subcontractors shall provide their own office facilities, if needed. Water, power, and sanitary facilities,
described below, will be made available to Subcontractors.

2.2 Water

All water required for and in connection with the work to be performed shall be provided for by the
Base. The Contractor shall be responsible for coordinating acceptable points of connection, backflow
prevention, pipe or hose connections, routing, and temporary storage tank locations, if needed, to the
satisfaction of Base personnel. The Contractor shall be responsible for transporting contaminated
water for disposal in accordance with the Construction Workplan.

2.3 Electrical Power

Any temporary electrical power shall be provided by a portable generator, unless other arrangements
are made with the Base.

24 Sanitary Facilities

The Contractor shall furnish temporary sanitary facilities at the site for the needs of all construction
workers and others performing work or furnishing services on the project. Sanitary facilities shall be of
reasonable capacity, and properly maintained throughout the construction period. If toilets of the
chemically treated type are used, at least one toilet shall be furnished for each 20 men. The Contractor
shall enforce the use of such sanitary facilities by all his personnel at the site.
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3.0 EXECUTION
3.1 Construction Aids

The Contractor and Subcontractor shall furnish, install, maintain, and operate all construction aids
required in the performance of the work. These construction aids may include but are not limited to
hoists, cranes, temporary enclosures, scaffolding, and temporary stairs. The Contractor and
Subcontractor shall not use any Base equipment unless written permission is provided for in advance
by the appropriate Base personnel.

3.2 Maintenance of Traffic

The Contractor and Subcontractor shall conduct all construction operations in a manner to interfere
with vehicular or pedestrian Base traffic as little as possible.

33 Barricades and Lights

All roads, parking areas or other public thoroughfares that are closed to traffic shall be protected by
effective barricades on which shall be placed acceptable warning signs. All open trenches and other
excavations shall have suitable barricades, signs, and lights to provide adequate protection to vehicles
and pedestrians. Obstructions such as material piles and equipment shall be provided with similar
warning signs and lights. All barricades and obstructions shall be illuminated with warning lights from
sunset to sunrise. Material storage and construction operations on or alongside thoroughfares shall
cause the minimum obstruction and inconvenience to passing vehicles and pedestrians.

34 Fences

All existing fences affected by the work shall be maintained by the Contractor until the completion of
work. Fences which interfere with construction operations shall not be relocated or dismantled until
written permission is obtained from Base personnel, and the period the fence may be left relocated or
dismantled has been agreed upon.

35 Damage to Existing Property

The Contractor shall be held responsible for damage to existing structures, work, material, or
equipment because of his operations and shall repair or replace any damaged structures, work,
materials, or equipment to the satisfaction of, and at no additional cost to the Base. The Contractor
shall be responsible for all damage caused by to streets, roads, curbs, sidewalks, shoulders, ditches,
embankments, culverts, or other Base property which may be caused by transporting equipment,
materials, or men to or from the work. The Contractor shall make acceptable arrangements with the
owner of the property concerning its repair or replacement. All conditions presented in this section
also apply to any Subcontractors and damage caused by the Subcontractors.
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36 Security

The Contractor shall be responsible for protection of the site, all work, materials, equipment, and
existing facilities against vandals and other unauthorized persons. No claim shall be made against the
Base reason of any act of an employee or trespasser, and the Contractor shall make good all damage of
Base property resulting from his failure to provide security measures as specified.

3.7 Removal of Temporary Facilities
After the work is completed, the Contractor shall remove all temporary facilities to the satisfaction of

Base personnel.

END OF SECTION
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SECTION 01720
PROJECT RECORD DOCUMENTS

1.0 GENERAL

This section covers the requirements for maintenance and submittal of Project Record
Documents.

1.1 Maintenance of Documents

The Contractor shall maintain at the site one record copy of:

e Construction schedule and progress record

The Technical Specifications, Construction Drawings, and Construction
Workplan

Addenda and Modifications, including Design Change Notifications
Change Orders and other Modifications to the Contract

Field Change Requests and Non-conformance Reports

Manufacturer's Certificates

Daily work activity summary reports

Reports on any emergency response actions

Test records from all site work

Quality Control Records

Items specifically listed in the Submittal Register and all other construction
documents, reports, or records

1.2 Record Storage

Project Record Documents shall be stored in the Contractor's Field Office apart from documents
used for construction. The Contractor shall provide secure storage for Record Documents.

1.3 Record Maintenance

Project Record Documents are to be maintained in a clean, dry and legible condition and not used
for construction purposes.

14 Inspection

The Contractor shall keep Record Documents and samples available for inspection by USACE
and Base personnel.

1.5 Shop Drawings
Shop Drawings shall be legibly marked and each item of actual construction recorded including:
¢ Field changes of dimension and detail
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e Changes made by modifications
1.6 Certifications

The Contractor shall maintain manufacturer's certifications, inspection certifications and field test
records required by individual specification sections.

1.7 Submittals

Record documents shall be delivered at Final Acceptance. Two copies of record documents shall
be transmitted with cover letter listing the following:

e Date

e Project title and number

e Contractor's name, address, and telephone number

e Number and title of each Record Document

¢ Signature of Contractor or authorized representative

END OF SECTION
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SECTION 01725
PROJECT RECORD DRAWINGS

1.0 GENERAL

This Section covers the preparation of final Project Record Drawings as a requirement of this
Contract.

2.0 EXECUTION

The Contractor shall revise the Construction Drawings and Technical Specifications to reflect the
as-constructed conditions. A preliminary set of revised Construction Drawings and revised
Technical Specifications shall be submitted after Final Inspection, and a final set shall be submitted
within 60 days after preliminary acceptance as provided for in Section 01300 - Submittals. These
marked record prints shall be neat, legible, and accurate.

2.1 Construction Drawings

The Contractor shall continuously mark up one set of full-size Construction Drawings to show the
as-constructed conditions. These marked record prints shall be kept current and available on the
jobsite at all times. All changes from the Construction Drawings which are made in the Work or
additional information which might be uncovered in the course of construction shall be accurately
and neatly recorded as they occur by means of details and notes. The prints shall show the
following information, but not be limited thereto:

o Utilities, Appurtenances, and Other Features - The measured horizontal and vertical
locations and descriptions of any existing utilities, appurtenances, or other features shall be
noted and referenced to permanent surface improvements.

o Distribution Pipe. The location and description of the new distribution pipe.

o Blower Station. The location and dimensions of the new blower, equipment, and pipe.

e Site Grading. Correct elevations if changes were made in site grading.

e Drainage. The topography, grades, and invert elevations of all drainage features installed
or affected as a part of the project construction.

e Electrical Power Connection. The location of the newly installed electrical power
connection and other newly installed features.

e Changes made by Addenda or Modifications.

o Final Inspection. All changes or modifications which result from the final inspection.
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After the construction is complete and all comments and notes are placed on the record drawings,
the original CAD files shall be revised to include all comments and notes. Preliminary and final
copies of these AutoCad drawing computer files and two sets of the revised Construction
Drawings shall be submitted to the USACE as permanent construction records.

2.2  Technical Specifications

The Contractor’s set of Technical Specifications shall be legibly marked and each item of actual
construction recorded including:

e Manufacturer, trade name, and catalog number of each product actually installed,
including optional items and approved substitute items.

e Changes made by Addenda or Modifications.
The information contained in the revised Technical Specifications shall be incorporated in the

revised Construction Drawings.

END OF SECTION
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SECTION 13100
PRESSURE GAUGES AND FLOWMETERS

1.0 GENERAL

This section covers the requirements for the materials and construction of the pressure gauges and
flowmeters. Pressure gauges shall be installed in two general locations - the blower station and
near the biovent well. The flowmeter shall be installed at the blower station. The location of each
piece of equipment is shown on the Construction Drawings.

1.1  System Description

The instrumentation shall be capable of measuring positive pressure, negative pressure, and air
flow rate as required at the locations indicated on the Construction Drawings.

1.2 Service Conditions

The instrumentation shall be installed outdoors and will be continuously subjected to weather
typical of the New Mexico desert including, but not limited to, bright sunlight and sandstorms, for
a minimum of two years. Ambient temperatures range from 20 °F to 120 °F. Relative humidity is
typically low (10% to 40%) but can be high during rainfall and snowfall events.

20 MATERIALS

2.1  Pressure Gauges

2.1.1 Pressure Gauge at the Blower Station. The pressure gauge shall be mounted on the
discharge pipe. The gauge shall have a 0-10 psig range, 4 inch minimum diameter dial, and be
suitable for operating with process fluid temperatures from O °F to 140 °F. Pointer travel shall
not be less than 180 degrees nor more than 270 degrees.

The pressure gauge at the blower station shall be back-mounted. The pressure gauges shall have
stainless steel casing, fitting, dial with brass movement, adjustable zero setting, a burst pressure
rating of 500% full scale, and a proof pressure of 150% of full scale, without a calibration shift.
Gauge accuracy shall be + 2.0% of full scale. The gauge shall be equipped with a 1/4” MNPT
back-mounted connection, black-on-white dial, and glass cover. Manufacturers of the pressure
gauge shall be 3D Instruments, Ashcroft, or approved equal.

2.1.2 Pressure Gauge at Biovent Well BV-01. The pressure gauge installed at Biovent Well
BV-01 shall be as described in Subsection 2.1.1 above.
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2.2  Pressure Gauge for Vacuum Service

2.2.1 Pressure Gauge for Vacuum Service at the Blower Station. The pressure gauge shall
be mounted between the inlet filter and the blower inlet port. The gauge shall have a 0 to 30 in
Hg vacuum range, 4 inch minimum diameter dial, and be suitable for operating with process fluid
temperatures from O °F to 120 °F. Pointer travel shall not be less than 100 degrees nor more than
270 degrees.

The pressure gauge at the blower station shall be back-mounted or side-mounted, but shall face
upward. The pressure gauge shall have stainless steel casing, fitting, dial with brass movement,
and adjustable zero setting. Gauge accuracy shall be at least + 1% from 0 to 20 in Hg, and 2%
from 20 to 30 in Hg. The pressure gauge shall be equipped with a 1/4” MNPT connection, black-
on-white dial, and glass cover. Manufacturers of the pressure gauge shall be 3D Instruments,
Ashcroft, or approved equal.

2.3  Flowmeters
2.2.2 Air Flowmeter at the Blower Station. The air flowmeters shall be float type flowmeters

capable of directly indicating air flow rate within +5 percent accuracy of full scale. The flowmeter
shall be capable of measuring air flow at the following limiting conditions:

¢ Minimum Pressure = 0.7 psig
e Maximum pressure = 2.0 psig
¢ Minimum Air Flow Rate = 0.5 SCFM
e Maximum Air Flow Rate =2.5 SCFM

The flowmeter shall be mounted in a vertical orientation with flow entering the bottom and exiting
the top. The bottom connection shall be a 0.5-inch metal FNPT connection, and the top
connection shall be a 0.5-inch metal FNPT connection. The body of the flow meter shall be
constructed of corrosion-resistant metal. The measuring tube shall be constructed of glass. The
flowmeter and all components shall be made of materials capable of withstanding flowing air
temperatures of from 0 °F to 140 °F. A metal float element shall be provided.

The pressure drop due to air flow through the flowmeter shall not exceed the following value at
the indicated service flow rate:

Service Maximum Allowable Pressure Drop
Flow Rate at Indicated Service Flow Rate
(SCFM) (psig)
2.5 0.60

The air flowmeter installed at the blower station shall be Kobold Model SV-5103-LB or approved
equal.
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3.0 EXECUTION

The equipment shall be installed according to manufacturer’s installation requirements and at the
locations shown on the Coastruction Drawings. Installation shall provide for leak-free service.

40 SUBMITTALS

Manufacturer’s information and installation instructions and operating manuals for all components
shall be furnished as described in Section 01300 - Submittals.

END OF SECTION
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1.0

The Contractor shall supply and provide all materials and installation as specified in this section

GENERAL

SECTION 15020

PIPES, VALVES, AND FITTINGS

and shown on the Construction Drawings.

This section covers the requirements for the materials, installation, and testing of the items
described herein. The materials are located beginning at the blower, and continuing along the
distribution pipe placed on top of the ground, to the existing biovent well.

Pipes and fittings shall be supplied for the following services and locations:

Pipe Type Service Location
Welded Low Outlet of blower and for connection to valves, pressure
galvanized | pressure air gauge, and flowmeter, all located near the blower.
carbon steel flow
PVC Low From end of steel pipe near the blower outlet to the
pressure air | biovent well. Pipe generally located on top of ground.
flow

Pipe types, sizes, lengths, and dimensions shall be taken from the Construction Drawings.

20 MATERIALS

2.1 Steel Pipe and Fittings

All steel pipe and steel fittings shall be schedule 40, welded, galvanized, carbon steel pipe
manufactured according to ASTM A-53. Threaded ends shall be FNPT or MNPT, as
appropriate. Steel pipe shall transition to PVC pipe with an integral PVC/Brass transition fitting.
2.2  PVC Pipe and PVC Fittings

All polyvinyl chloride (PVC) pipe and fittings shall conform to the following ASTM standards:

e ASTM D-1784, “Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and
Chlorinated Poly(Vinyl Chloride) Compound,” Class 12454-B for PVC.

e ASTM D-1785, “Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80,
and 120.”

e ASTM D-2466, “Specification for Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule
40.”
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Slip joint fittings shall be used. Solvents and glue as specified by the PVC pipe manufacturer shall
be used according to the PVC pipe manufacturer’s instructions.

2.3 Ball Valves

Ball valves shall be 125 psi, bronze body, stainless steel ball and trim, and thermo plastic
elastomer seats and stuffing box rings. Ball valve locations, sizes, and end connection types are
shown on the Construction Drawings.

24 Globe Valves

Globe valves shall be used to regulate air flow. All globe valves shall be provided with a
documented valve flow coefficient, C,, at the fully open position, expressed in units of gallons per
minute of 60 °F water with 1.0 psi pressure drop across the valve. Globe valves shall be 125 psi,
bronze body, stainless steel ball and trim, rising stem, and lockable hand wheel. Globe valves shall
be Model 10-M manufactured by Dragon Valves, Inc., Norwalk, California, or approved equal.
Globe valve locations, sizes, and end connection types are shown on the Construction Drawings.
Globe valves to be furnished are listed below:

Globe Valve Function Size C, at Full- Quantity
Open Position
Regulate Excess Air Discharge to Atmosphere | 1.5 inches > 10.6 1
Regulate Air Flow to Biovent Well 1.0 inches >2.6 1

3.0 EXECUTION
3.1 Installation

All materials shall be properly and securely installed such that undue stresses are not exerted on
equipment or connections. Threaded connections shall be cleaned and tightened to the correct
torque. All threaded connections shall be wrapped with Teflon tape before making up the
connection. All PVC slip joints shall be cleaned before connecting and connected using joining
materials and procedures according to the manufacturer’s instructions. Foreign debris shall be
prevented from entering pipes, valves, and fittings at all times.

3.2 Cleaning

The inside of all pipes, valves, and fittings shall be smooth, clean, and free from blisters, loose mill
scale, sand, dirt, and other foreign matter when installed.

3.3  Low-Pressure and Leakage Testing

Pressure testing shall be performed by the Contractor on the air distribution piping in sections or
for the entire system at once. The biovent well shall not be subject to this test requirement.
Testing shall be performed using low pressure air.
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A portable low-pressure air compressor or blower shall be used to perform the testing. The air
compressor or blower shall be furnished with a pressure regulator and a pressure relief valve at its

discharge to limit the test pressure. The maximum test pressure shall not exceed 3.0 psig. The
biovent system blower shall not be used to perform the testing.

The procedure for testing shall generally comply with ASTM C-828, “Standard Test Method for
Low-Pressure Air Test of Vitrified Clay Pipe Lines.” Testing includes the following steps:

1. Determine the test time for the section of line to be tested. For 2-inch pipe, the test time
is 0.2 minutes per 100 ft of pipe length, or 1 minute minimum duration.

2. Plug all openings in the test section.

3. Add air until the internal pressure of the line is raised to approximately 3.0 psig. After
this pressure is reached, allow the pressure to stabilize. The pressure will normally drop
as the air temperature stabilizes. This usually takes 2 to 5 minutes, depending on the pipe
size.

4. The pressure shall be reduced to 2.5 psig before starting the test.

5. Start the test when the pressure is at 2.5 psig. If a 1.0 psig pressure drop does not occur
within the test time, the line has passed the test. If the pressure drop is more than 1.0
psig during the test time, the line has failed the test.

6. Leaks shall be located by testing short sections of pipe as described above. Leaks shall
be repaired and tested.

4.0 SUBMITTALS

Manufacturer’s information, performance data, and installation instructions for all materials shall
be furnished as described in Section 01300 - Submittals.

END OF SECTION
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SECTION 15800
DIRECT-COUPLED, REGENERATIVE BLOWER

1.0 GENERAL

This section covers a direct-coupled, constant speed, regenerative blower installed to provide
pressurized air for a bioventing system. The blower system is comprised of the blower and
accompanying equipment specified in this section and related sections. The blower and specified
appurtenance shall be provided by a Vendor capable of packaging blower systems.

1.1  Operating Conditions

The blower system shall be suitable for operating outdoors at 4,100 feet above mean sea level.
The blower system shall be capable of providing air at a flowrate of 0.6 to 1 SCFM and at a
discharge pressure ranging from 0.75 to 1.25 psi, at altitude.

The blower system shall be able to withstand ambient air temperature from 20 °F to 120 °F, in the
presence of airborne particles such as sand, and direct sunlight, typical of conditions in the New
Mexico desert. Humidity typically ranges from a low of 10% to 40% with higher values during
rainstorm and snowfall events.

All electrical starting and control equipment associated with the blower shall be provided by the
Electrical Subcontractor as provided in Section 16200 - Electrical Equipment. The Vendor
responsible for supplying the blower shall be responsible for packaging the blower system with
exception of the electrical equipment.

2.0 MATERIALS

The blower system shall include an electrical motor, blower, and specified appurtenances,
mounted on a common baseplate. The blower system shall include an air inlet filter and housing,
pressure gauge mounted between the inlet filter and inlet port, discharge silencer, manually
adjustable flow control valve, and all necessary accessories and appurtenances required shall be
furnished to provide a complete operating system. The Piping & Instrumentation Diagram shows
the materials to be supplied by the Blower Vendor. The blower system shall be fabricated and
pre-tested as a complete unit before shipment to the site.

A baseplate and frame shall be fabricated of painted carbon steel, complete with lifting lugs. Paint
shall be adequate to prevent rust formation on the skid frame materials. The blower system shall
have a rigid base fabricated with welded steel designed to minimize vibration.

The regenerative blower shall be manufactured by EG&G Rotron, Gast, or approved equal. The
blower shall be designed, constructed, and guaranteed to provide compressed air at the specified
operating conditions.
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The inlet filter for the blower system shall be oversized by 25% and shall have a maximum 10
micron screen size, replaceable filter, constructed of pleated paper or synthetic material. The filter
shall be canister type and have the capacity to be cleaned several times prior to being replaced.
Inlet filters shall have weatherhood protection and be design for low head losses.

The blower shall be provided with a manually adjustable flow control valve with discharge
silencer. The control valve shall be used to adjust the inline air flow rate by discharging excess
inline flow to the atmosphere.

The discharge silencer shall be provided and mounted on the outlet side of the manually adjustable
flow control valve. During normal operation the maximum noise level measured one meter from
the blower system shall not exceed 90 dBA. The silencer shall be of the straight through, annular
absorption type with fiberglass packing suitable for continuous operation. Discharge silencers
shall be of all-welded steel construction with prime painted exterior surfaces and flanged
connections. Silencers shall attach to connection piping without reducers.

The final discharge point for the Vendor-supplied blower system shall be a 1.5-inch schedule 40
galvanized steel pipe. The Contractor shall be responsible for connecting the remainder of the
biovent system piping to the Vendor-supplied piping.

The blower system shall be constructed for transport to the site as an integral unit and be ready
for installation. No field splicing, fabrication, or assembly shall be performed on the blower
system with the exception of connection of the electrical motor control equipment and easily
installed items that would be subject to theft or damage during complete blower package
shipment.

The blower motor shall have an enclosure suitable for direct exposure to precipitation and
airborne particulate. The blower motor shall be a 3/4 horsepower motor, rated for 240 V ac, 3-
phase power. The blower system motor shall be designed to operate at 60% to 80% of its rated
maximum capacity.

The blower design point shall be no more than 75% of the manufacturer’s published design
capacity and shall operate at speeds no more than 80% of maximum. The blower shall operate at
no more than 3500 rpm.

3.0 EXECUTION
The blower skid shall be prepackaged by the manufacture or vendor and shipped as an entire unit.
3.1  Fabrication and Inspection and Testing

Design and construction of the blower package system shall conform with all ASME, NEC,
NEMA, NESC, OSHA, and all other applicable standards. Mechanical and electrical equipment
shall have nameplates with operating limits and power requirements listed. The blower system
shall be tested to confirm the actual blower capacity. All equipment shall be thoroughly cleaned
and painted before shipment.

SWMU 136
Technical Specifications

15800-2



3.2 Installation

The equipment shall be installed by the Contractor in conformance with the manufacturer’s
installation instructions. The Vendor shall provide all necessary plates, fasteners, piping,
connections, or other miscellaneous accessories. The Contractor shall align the blower system
with the other process piping, so that binding, twisting, or stressing of connections is avoided.

4.0 SUBMITTALS

The Blower System Vendor shall provide complete assembly and installation drawings, together
with detailed specifications and manufacturer’s literature on all materials. The Blower System
Vendor shall also supply a complete parts list and recommended maintenance information for all
equipment contained in the packaged system.

Blower performance curves based on the site conditions for the complete range of specified
operating conditions shall be submitted. The curves shall show discharge pressure in psig, brake
horsepower, and efficiency, all plotted as a function of discharge flow rate in SCFM for the
complete range of specified operating conditions. In addition, documentation of the blower
capacity testing shall be submitted.

Motor information and power requirements shall be supplied.

Inlet filter sizing documentation and calculations shall be submitted for review, in order to ensure
that the filter meets the specified technical requirements for an oversize inlet filter.

Submittal schedule and quantities shall conform to the requirements listed in Section 01300 -
Submittals.

END OF SECTION
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SECTION 16100
ELECTRICAL

1.0 GENERAL

This section covers the requirements for the design, performance, materials, construction, testing,
and handling of the electrical distribution system.

1.1 Holloman Air Force Base Coordination

The Electrical Subcontractor shall supply and provide all Holloman Air Force Base coordination,
engineering design, technical specifications, drawings, materials, installation details, permits, and
testing to meet the performance requirements specified by the Base, this section, and as
specifically identified on the Construction Drawings.

The Electrical Subcontractor shall coordinate the installation of equipment in and around the
electrical substation at Building 1119 with the Civil Engineering Command Electrical Department.
However, connection of the SWMU 136 electrical system to the distribution grid within the
substation shall be conducted by the Base. The contact at the Base is:

Mr. Phillip Trujillo
Phone: (505) 475-3781

1.2  System Description

For the purpose of this specification, the electrical distribution system is comprised of raceway,
wiring and cable, surge arresting equipment, and a grounding system.

The Electrical Subcontractor shall be tasked with providing the equipment specified in Section
16200 - Electrical Equipment. In addition the Electrical Subcontractor shall be responsible for
installing: 1) conduit and cable from the electrical distribution grid, in the electrical substation, to
the combination motor starter; 2) conduit and cable running to the blower from the combination
motor starter; 3) pole support; and 4) electrical connections at the combination motor starter.

1.3 Service Conditions

All electrical distribution equipment shall be installed outdoors and shall be selected to withstand
environmental extremes typical of the New Mexico desert including, but not limited to, exposure
to bright sunlight and windblown sand, for a minimum of two years. Ambient temperatures at the
site range from 20 to 120°F. The relative humidity experience at the site is typically between 10
and 40 percent with higher percentages occurring during precipitation events.

1.4  System Requirements

The electrical distribution system shall be designed to effectively and safely conduct power to the
electrical loads of the system. All equipment used in the construction shall be standard products
of manufacturers regularly engaged in the production of this type of equipment.
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1.5 Conduit and Cable

Conduit and fittings shall be UL approved rigid hot dipped galvanized steel (ANSI C80.1-90).
Liquid-tight flexible conduit (UL 360) and fittings shall be utilized between the motor terminal
box or other equipment subject to vibration and mechanical adjustment. Conduit systems shall be
sized and supported in accordance with the NEC.

Cable conductors shall be constructed of copper. Cable insulation type and temperature rating
shall be as specified in the Materials portion of this section. Cable splicing and termination shall
adhere to the NEC and UL approved materials and tools listing. The wiring system shall be
identified as follows:

e Three phase 240-V wiring shall be labeled by phase and color coded as follows: phase A,
phase B, and phase C shall be black; and ground, green.

e Single phase 240/120 wiring shall be color coded as follows: phase A, black; phase B,
red; neutral, white; and ground, green.

1.6  Surge Arresters

Surge arresting equipment shall be install on the secondary side of the existing step down
transformers. All arresting equipment shall meet all applicable ANSI, NEMA, IEEE, and OSHA
standards. The arresting equipment shall be UL listed under lightning protective devices and shall
be in accordance with NFPA 70, 1996.

1.7  Grounding

Ground cable connections below grade shall be thermic welded. Mechanical connections made as
part of the grounding system shall be made with compression type connectors, permitted for
exposed installation. The grounding system shall have less than 25 ohms, and tested in
accordance with IEEE 81. Grounding for the electrical transmission system and electrical
equipment shall be in accordance with NFPA 70, 1996.

20 MATERIALS

Design and installation of the electrical equipment comprising the distribution system shall
conform with all ANSI and ASTM standards as well as the NEC.

2.1  Conduit and Cable

Rigid conduit shall be, schedule 40, heavy wall, hot-dipped galvanized steel. Rigid conduit shall

comply with ANSI C80.1 and shall be UL 6 listed. Flexible conduit shall be liquid-tight,
galvanized steel flexible tubing with UV-resistant synthetic jacket extruded over the tubing. The
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flexible conduit shall be UL 360 listed. Acceptable conduit manufactures include Allied Tube &
Conduit, Triangle Wire & Cable, or approved equal.

Wire and cable shall be copper conductors and meet the following material specifications:

e Wire size and construction shall be as follows: #2 through #8 AWG wire, shall be 7
stranded copper conductor; #10 AWG and smaller, for feeding lights and receptacles shall
have a solid conductor; #10 AWG and smaller, for motor loads and control wiring shall be
stranded.

o Insulation for conductors shall be rated for 600 volts, 90 degrees Celsius, type
THW/XHHW for conductors large than size #10 AWG, and type THHN/THWN for size
#10 AWG conductors and smaller. Conductors exposed to weather and sunlight shall
have USE type insulation with a nonmetalic, UV resistant, outer covering.

e Multiple conductor cables shall contain phase identification and conform to the color
coding described above.

Acceptable wire manufactures include ALPHA, General Electric, Okonite, or approved equal.
2.2 Surge Arresters

The secondary surge arrester unit shall be in a WYE, 4-wire, grounded neutral configuration. The
unit shall be rated for a maximum 650 volts line-to-line. Both secondary surge arrester units shall
be constructed of aluminum, with silicon carbide valve blocks, the ability to maintain low
sparkover, and have #10 AWG, 19 strand, 18 inch, tinned copper lead wires. Acceptable
secondary surge arrester manufacturers are Joslyn or approved equal.

23 Grounding

The grounding system shall provide no less than 25 ohms resistance for the four, 3/4 inch ground
rods, driven to 20 feet. Ground rods shall be copper-welded and be connected together with
wire-tinned, #1/0 AWG, copper wire. The ground rods shall be connected to the #1/0 AWG wire
bus with a thermic weld type connection. Metallic enclosures and equipment shall be grounded
using cable to flat bar type compression fittings, with copper body, single tightening bolt, nut and
locking washer.

3.0 EXECUTION

The equipment shall be installed in accordance with the requirements of the Technical
Specifications, Construction Drawings, and manufacturer’s instructions and recommendations.
All equipment shall be properly and securely installed such that undue stresses are not exerted on
equipment and connections.

Base Coordination, engineering design, and installation of the site transmission line shall be
conducted by the Electrical Subcontractor. Connection to the distribution grid in the electrical
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substation line shall be conducted by the Base Civil Engineering Command Electrical Department,
and shall be coordinated by the Electrical Subcontractor.

3.1 Testing and Inspection

All materials shall be installed after the location of incoming power, and the blower skid are
finalized. Conduit shall be square cut and threaded with approved tools and the conduit interior
cleaned and burrs removed prior to installation. Wire shall be pulled following the installation of
mechanical equipment and care shall be taken while pulling wire point to point so that conductor
installation is not damaged. Wire shall be pulled using lubrication and methods recommended by
the wire manufacture.

The grounding system shall be visually inspected at all below-grade grounding sites, prior to being
backfilled. Ground resistance shall be measured to ensure that the resistance is less than 25 ohms.
If the resistance of the grounding system is exceeded additional grounding rods shall be installed
as required. All equipment grounding and compression connectors shall also be inspected.

The power distribution system shall also be inspected to verify that all conduit routing,
termination and supports are properly sized and installed per the Construction Drawings and the
NEC. All wiring shall be inspected by the Base to verify adherence to Base standards, Electrical
Subcontractor’s specifications and drawings, NEC, and any other regulations that apply. Proper
wire phasing and termination shall also be checked and a functional test of the entire electrical
system performed.

4.0 SUBMITTALS

All submittals shall be in accordance with the procedures, format, and schedule specified in
Section 01300 ~ Submittals.

The Electrical Subcontractor shall prepare and submit calculations, drawings, and material
descriptions to the Contractor for initial review. These shall include outlines and overall
dimensions for all materials furnished under this section and include conduit, receptacle wiring,
and power supply schematics. The Electrical Subcontractor shall also be responsible for
providing details on the connection to the Base electrical system, transformer locations, and
system one-line diagrams. The Electrical Subcontractor shall revise the design, drawings, and
materials based on Contractor review comments. The revised product shall receive a final review
by the Contractor prior to submission by the Electrical Subcontractor to the Base. The extent of
the Contractor’s review is stated in Section 01300 - Submittals, Subsection 2.4.

After the Contractor has finished reviewing the Electrical Subcontractor’s design, drawings, and
materials, the Electrical Subcontractor shall then submit the drawings and material descriptions to
the Base for approval and subsequent revision, if necessary.

The Electrical Subcontractor shall prepare Project Record Drawings upon conclusion and
acceptance of work by the Base.

END OF SECTION
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SECTION 16200
ELECTRICAL EQUIPMENT

1.0 GENERAL

This section covers the requirements for the design, installation, materials, construction, and
testing of the electrical equipment not described in Section 16100 - Electrical. The Electrical
Subcontractor shall supply and provide all design, materials, drawings, installation details, and
testing specified in this section and on the Construction Drawings.

1.1  System Description

The electrical equipment for the SWMU 136 Site includes all the electrical equipment following
the existing electrical substation and distribution grid. The substation contains three 50 kVA step-
down transformers capable of providing 240/120 V ac power. Connection to the power
distribution grid shall be conducted by the Base.

The electrical equipment shall consist of a combination motor starter for control of the blower
motor, and a run-time indicator.

1.2 Service Conditions

The electrical equipment shall be installed outdoors and shall be selected to withstand
environmental extremes typical of the New Mexico desert including, but not limited to, exposure
to bright sunlight and windblown sand, for a minimum of two years. Ambient temperatures at the
site shall range from 20 to 120°F. The relative humidity experience at the site is typically
between 10 and 40 percent with higher percentages occurring during precipitation events.

1.3  System Requirements

All electrical equipment shall be selected to withstand environmental exposure for a minimum of
two years. All equipment used in the construction shall be standard products of manufacturers
regularly engaged in the production of the specified equipment.

Electrical control panels shall be installed on a unistrut support, independent of the blower skid by
the Electrical Subcontractor. Care shall be taken to locate these units as specified on the
Construction Drawings.

1.4 Combination Motor Starter

The combination motor starter shall contain a NEMA size 0 full-voltage nonreversible motor
starter, rated for a maximum 600 V ac, 3-phase power, with a 5 amp motor-circuit protector
disconnect. The combination motor starter shall have a 100 VA control transformer with 5 amp
fused secondary. The combination motor starter shall meet all applicable NEMA and UL
standards.
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1.5 Run-time Indicator

A run-time indicator shall be installed as part of the blower system package to maintain the
number of hours that the blower has operated and to aid in planning regular maintenance. The
indicator shall be mounted on the combination motor starter panel, and shall be CSA certified and
UL listed.

2.0 MATERIALS

Design and installation of the electrical equipment shall conform with applicable ANSI, NEMA,
IEEE, and NECA standards. All electrical components shall be suitable for extreme weather
conditions and shall have NEMA 3R enclosures.

2.1 Combination Motor Starter

A combination starter with a NEMA size 0, full-voltage, nonreversible type motor starter shall be
supplied. The components of the combination motor starter shall be installed in a NEMA 3R or
equal enclosure. The motor starter shall be rated for 240 V ac, 3 phase, 60 hz, and shall be
appropriate for controlling a 3/4 horsepower (230 V ac) motor. The combination motor starter
shall have an adjustable instantaneous trip circuit breaker with magnetic trip elements in each pole
and adjustable trip point settings on the front of the unit. A combination motor starter shall have
a 120 V, 100 Volt-Amp control transformer, with a 5 amp fused secondary. The control
transformer shall provide 120 V ac power to system instrumentation and controls.

The combination motor starter shall be contained in a NEMA 3R enclosure capable of being
mounted on a pole support. Push-button controls and indication lights shall be fitted to the front
panel of the combination starter. The system shall be operated using “STOP” and “RUN” oil
tight, momentary push-buttons. Transformer type indicating lights shall also be panel mounted, a
green for “BLOWER RUN” and red for “BLOWER STOP”. Indicating lights and push-button
controls shall be mounted to the external portion of the cabinet and legend plates shall be
furnished for both the push-buttons and indicator lights. A six point terminal block for
terminating wire leads shall be installed within the combination starter enclosure. Acceptable
manufactures of combination motor starters include General Electric, Square D, Cutler
Hammer/Westinghouse, or approved equal.

2.2 Run-time Indicator

The run-time indicator shall be an ac hour meter with 7 digit numeral, non-resettable readout.
The indicator shall be rated for 120 V ac, 2 Watts. The run-time indicator shall be wired to count
only while the blower motor is in operation. Allowable run-time indicator manufactures include
Redington, Veeder-Root, or approved equal.

2.3 Equipment Support

Electrical equipment support shall be a field-installed unistrut support. The support shall be
installed to an appropriate depth to prevent tipping due to external loading. All support
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connections shall be welded and machine bolted to form a rigid support. All supports shall be
painted for outdoor service to prevent rust.

3.0 EXECUTION

The equipment shall be installed in accordance with the requirements of the Technical
Specifications, Design Drawings, and manufacturers’ instructions and recommendations.

3.1 Testing and Inspection

All testing and inspection shall be performed by the Electrical Subcontractor. However, the Base
reserves the right to perform final testing and inspection. Electrical equipment connections shall
be checked and properly secured. Coil voltages, thermal elements, phasing for motor loads, and
grounding shall be checked prior to energizing motors or other loads to ensure proper operation.

4.0 SUBMITTALS

The Electrical Subcontractor shall submit shop drawings showing outline and overall dimensions
for all materials furnished under this section for approval. As-built drawings including the
orientation, model numbers, and equipment types shall be submitted. Submittals shall be in
accordance with Section 01300 - Submittals.

END OF SECTION
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Design Report

Holloman Air Force Base, New Mexico
SWMU 136 Soil Bioventing System

This document provides information about the design features for the Soil Bioventing
System to be installed at SWMU 136 at Holloman Air Force Base, New Mexico.

Project Description:
Holloman Air Force Base is located just northwest of Alamogordo, New Mexico. SWMU

136 is a former washrack drainage pit located in the fenced yard area of Building 1119.

Based on the Phase I RCRA field investigation (RFI) consisting of two soil borings and
analytical analysis, the soil contains total recoverable petroleum hydrocarbon (TRPH) in
excess of the base-wide cleanup standard of 1,000 mg/kg.

Remediation of the hydrocarbon contamination will be accomplished by designing,
procuring, installing, and operating a soil bioventing system.

Previous Reports:
Two previous reports will serve as the main sources of information. These are:

e Phase I RCRA Facility Investigation Report, Table 2 Solid Waste Management
Units, Volume 1, II, and 111, December 1995.

¢ Draft Bioventing Initiative, Sites FT-31 and SD-47, Preliminary Pilot Testing
Report, October 1995.

Site Contamination:

Contaminated soil was detected at the 6-8 ft interval (9,360 mg/kg TRPH), and the 14-16
ft interval (4,150 mg/kg TRPH) in soil boring 136-BO1. The depth to the water table
beneath the site is approximately 17-25 ft below ground surface (bgs), using data from the
soil boring drilling logs. No history of water levels is available because no groundwater
monitoring wells were installed in the vicinity.

Soil Geotechnical Conditions:

Drilling logs for the two soil borings are presented in RFI report. In general, the site is
underlain with silty sand. The RFI report also contains a gradation analysis for the soil
from an unspecified interval from soil boring 136-BO1. The visual soil classification data
and the particle size data was used to specify the sand pack gradation and the biovent well
screen slot opening size.

SWMU 136
Design Report



General Design Criteria:
The following list presents general design criteria to be applied to all elements of the
constructed project:

1.

10.

11

12.

13.

Location - Holloman Air Force Base, located northwest of the City of
Alamogordo, New Mexico. SWMU 136 is within the Building 1119 fenced yard
used by the General Services Administration.

Ground Elevation - approximately 4,075 ft mean sea level.
Minimum Extreme Temperature: 20 degrees Fahrenheit.
Winter Daily Normal Low Temperature: 25 degrees Fahrenheit.

Summer Daily Normal High Temperature: 95 degrees Fahrenheit
(Used for blower discharge temperature calculations).

Maximum Extreme Temperature: 120 degrees Fahrenheit.
Design Life - Approximately 2 years.

Chemical Resistance - Petroleum, oil, and lubricants with maximum measured
concentration of TRPH = 9,360 mg/kg. No other chemicals listed in the RFI
report are of concern.

Ultraviolet Resistance - All exposed above-grade materials and equipment due to
the predominantly sunny location. (However, materials selection will include
consideration of the relatively short design life of 2 years).

The small blower will be placed on top of the soil without a slab. The blower will
be provided with a steel baseplate to provide a stable base.

. UBC Seismic Zone = 1.

UBC Wind Speed = 70 miles per hour.

Electrical design per National Electrical Code, National Electrical Manufacturer’s
Association, and National Electrical Safety Code.

Process Design Criteria:
The results of the process engineering calculation are:

1.

Number of Biovent Wells = 1.
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Biovent Well Placed Approximately 3 ft East of Soil Boring 136-BO1.
Minimum Injection Air Flow Rate = 0.6 SCFM.

Maximum Injection Air Flow Rate = 1.0 SCFM.

Minimum Wellhead Injection pressure = 0.75 psig.

Maximum Wellhead Injection Pressure = 1.25 psig.

Radius of Influence = 8 to 10 ft.

o N o kW

Period of Remediation = Approximately 1 to 2 years.

Site Survey:

A topographic survey of the site was performed by Southwest Engineering Inc. on July 2
and July 17, 1996. The survey information will be used for the base map for the drawing
set.

Biovent Well:

Biovent well BV-01 was previously installed, and the details are shown on the
Construction Drawings. The biovent well casing and well screen is constructed of 4-inch
schedule 40 PVC. The flush-threaded end connections conform to ASTM F-480. The
biovent well is screened from 9 ft bgs to 21.5 ft bgs using standard length screen sections.
The filter pack material is Oglebay-Norton 12-20 gradation silica sand. The well is sealed
with 6 ft of 0.25-inch diameter bentonite pellets to prevent short-circuiting (escape) of the
injected air via the well annulus. The well is physically secured with 2 ft of
concrete/bentonite mixture.

Blower:

A direct-coupled, constant speed, regenerative blower will be installed to provide
pressurized air to the biovent well. Virtually all commercially available blowers will
provide more air flow than required by the single biovent well at the specified pressure.
Therefore, the excess air flow will be vented to the atmosphere through a vent pipe fitted
with a globe valve to regulate the discharge flow rate, and a discharge silencer to minimize
noise. The blower will be furnished with a baseplate, and will be placed on top of the
ground.

The inlet air filter will be oversized to minimize blower downtime associated with a
changing fouled filters. The filter will be sized appropriately for operating in heavy
particulate-laden air, for the appropriate humidity, and rainy conditions. A vacuum gauge
will be installed between the inlet air filter and the blower inlet port to provide an
indication of the need for cleaning or changing of the air filter.

Compressed Air Temperature:
The temperature of the blower discharge air will be less than 140 degrees Fahrenheit, even

in the summer. The discharge pressure will be approximately 1.8 psig, and the temperature
rise due to the heat of compression will be approximately 30 degrees Fahrenheit. So, on
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a normal summer day with 95 degrees Fahrenheit ambient temperature, the discharge
temperature would be 125 degrees Fahrenheit. Therefore, the use of PVC air distribution
pipe having a rated maximum temperature of 140 degrees Fahrenheit is acceptable. The
temperature of the compressed air entering the biovent well will range from a low of
approximately 50 degrees Fahrenheit in the Winter to a high of approximately 120
degrees Fahrenheit in the Summer.

Above-grade Pipe:
Based on Corps preference for the lowest-cost approach to cleanup, the approximately

180 ft length of air distribution pipe will be 2-inch minimum Schedule 40 PVC and placed
on the existing ground. However, the short length of outlet pipe from the blower will be
schedule 40 galvanized steel pipe for ease of joining metal valves, flowmeter, and pressure
gauges.

Air Flow Rate Adjustment:
The air flow rate to the biovent well will be manually adjusted in the field. Since the

smallest commercial blower will generate more air flow than required by the single biovent
well, excess air flow will be vented to the atmosphere, but will first pass through a
silencer. The adjustment of the biovent well air flow rate and the excess air discharge flow
rate will both be accomplished using globe valves. A ball valve will be located upstream
of each globe valve so that positive shutoff can be accomplished using the ball valves so
that the setting of each globe valve will not be lost. An air flowmeter will be located
downstream of the excess air discharge point to provide an indication of the air flow rate
going to the biovent well.

Electrical Design Criteria:
The Base Electrical Department prefers that power be taken from the electrical substation

adjacent to Building 1119. The substation consists of three 50-kVA transformers,
240/120 volt, 3-phase power.

A combination NEMA Size 0 motor starter will control electrical power for the bioventing
system. The combination motor starter will be equipped with a fusible disconnect switch
to provide accessibility to the motor contactors and a secondary surge arrester to protect
the equipment from electrical surges. The combination motor starter will be unistrut-
mounted and located outside of the electrical substation compound.

All conduit, conduit fittings, wire, and electrical control equipment will be installed by the
Electrical Subcontractor. However, the final connection to electrical substation
distribution grid will be conducted by the Base Electrical Department.

Instrumentation and Controls:

The blower motor will be fitted with a run-time indicator. Run time information will be
used to schedule and perform maintenance activities such as routine cleaning or changing
of the inlet air filter, addition of bearing grease, and to document actual run time.
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Positive pressure gauges will be provided at the blower discharge downstream of the
flowmeter, and at the biovent well. The pressure gauge at the biovent well will give an
indication that compressed air is being delivered to the biovent well, and that major leaks
are not occurring along the length of the air distribution pipe.

A negative pressure gauge will be installed between the air filter and the blower inlet port
to give an indication of the air filter condition.

An air flowmeter will be installed downstream of the excess air discharge point to provide
an indication of the air flow rate entering the biovent well.

No other instrumentation and controls will be provided because of the simplicity of the
blower system and because excess air will always be vented, thereby providing a pressure
relief function, if needed.

Bioremediation System Performance Monitoring:
The performance of the bioventing system will be monitored during operations to verify

continuing bioremediation of the subsurface contamination and optimal operating
conditions. A Startup, Operations, and Maintenance Manual will be developed by Foster
Wheeler Environmental for the project prior to start-up of the equipment that will include
detailed procedures and schedules for system performance monitoring and tracking.

Pressure and flow rate will be monitored to document adequate well coverage.

Progress of remediation will be tracked by turning off the airflow to the biovent well on a
monthly basis and recording the rate of oxygen consumption (decline). This test will be
conducted in accordance with standard bioventing respirometry testing protocols.
Comparison of the monthly respirometry data will detect any problems, eventual
achievement of cleanup goals, and to document the remedial progress.

If determined to be absolutely necessary, nutrients (primarily nitrogen and phosphorus)
may be added to the sites to facilitate bacterial growth. Nutrients may be added via
surface liquid application or gaseous subsurface injection using the blower.

Subsurface soil samples will be collected semi-annually and subjected to analytical analysis
to document in-situ remediation progress, and to assess continued operational
requirements.
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