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1. PROJECT OBJECTIVE AND BACKGROUND 

This Work Plan describes the Nitrate Abatement Pond (Golf Course) repair activities that will be 
performed under the Interim Remedial Action–Operation (IRA–O) at WP-026 and ST-105, Kirtland Air 
Force Base (AFB), New Mexico. 

1.1 Objectives and Project Description 

The main objective of this project is to repair over 600 lineal feet (ft) of high-density polyethylene 
(HDPE) liner system along the banks of the Golf Course Main Pond (GCMP). The repair activities at the 
GCMP will consist of the following steps: 

• Clear and grub excess vegetation. 

• Repair the 40-mil HDPE liner. 

• Replace riprap over exposed portions of the liner system. 

Construction activities are also planned to re-condition five small nitrate abatement ponds at the golf 
course. The ponds cover approximately 2.1 acres total. Construction activities at the group of five smaller 
ponds will be conducted in the following steps: 

• Clear and grub excess vegetation. 

• Re-grade bottom surface and side slopes of ponds. 

• Install new 40-mil HDPE liner in the four smaller ponds. 

• Replace the liner system in the fifth pond with 40-mil HDPE. 

• Place protective riprap along the pond surfaces and sidewalls. Backfill and compact anchor trenches 
and top with rounded riprap. 

• Replace the below-grade fill lines in all five ponds with above-grade fill lines in order to remove the 
fill pipe liner penetrations. 

Additionally, a comprehensive site-wide Operations and Maintenance (O&M) plan will be developed for 
the GCMP and five smaller nitrate abatement ponds that specify 1 year of O&M activities. 

1.2 Project Background 

Kirtland AFB is an active United States Air Force (USAF) base located in the southeast quadrant of 
Albuquerque, New Mexico (Figure 1-1). The base is the third largest installation in the Air Force Materiel 
Command, covering 51,588 acres and employing over 23,000 people, including more than 4,200 active 
duty and 1,000 Guard, plus 3,200 part-time Reserve personnel. The installation is home to the Nuclear 
Weapons Center and the 377th Air Base Wing, one of Kirtland AFB’s host organizations. 

The GCMP and five smaller ancillary ponds are part of the WP-026 and the ST-105 Nitrate Abatement 
Program. The ponds are used to capture and recover nitrate-contaminated groundwater in the immediate 
area of the golf course. Water stored in the ponds is applied to the course via the site’s irrigation system. 
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It is highly likely that 1) the existing 40-mil HDPE liner installed in the GCMP has been compromised by 
tree growth along the water line, and 2) excessive vegetation growth at four of the five smaller ponds has 
compromised the liners. The fifth and smallest pond does not have tree or vegetation growth associated 
with it and has a 30-mil HDPE liner installed. Because of these conditions, it is possible that nitrate-
contaminated water has been discharged to the subsurface. 

The GCMP is located in the northwestern portion of the Tijeras Arroyo Golf Course, between Fairways 3 
and 4, approximately 100 ft east of the main Golf Course maintenance building. The Tijeras Arroyo Golf 
Course lies 3 miles south of the East Operations Area, northwest of the Manzano Base area and north of 
the riding stables. Six nitrate abatement ponds are located at the site. The five smaller ponds receive 
waters from the GCMP and are located throughout the golf course. Ponds one and two are due southeast 
of the main pond, in the middle and southeastern portion of the golf course. Ponds three and four are due 
east of the GCMP. The fifth and smallest is immediately south of the GCMP. The pond locations are 
illustrated in Figure 1-2. A more accurate configuration of the GCMP is illustrated in Figure 1-3. 
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2. CONSTRUCTION ACTIVITIES 

2.1 Preconstruction Activities 

Prior to construction activities a walk-through will be conducted to identify and inspect site and 
equipment access, staging areas for equipment and material (liner and rock stockpiles), potential site 
hazards, and emergency evacuation routes. All onsite activities will occur around the ponds and in the 
staging area located in the northwestern portion of the site. Removal of a few small trees along the pond 
banks may be required to allow access of construction equipment to the eroded areas. 

Tetra Tech will schedule, coordinate, and conduct a preconstruction project kick-off meeting at Kirtland 
AFB’s Environmental Management offices. The preconstruction meeting will be in the form of an 
operational readiness review to ensure that all involved parties on the base benefit by receiving a shared 
vision and the most efficient coordination during project execution. Along with key Tetra Tech personnel 
the attendees will include the Base Environmental Management, Tijeras Arroyo golf course personnel, the 
United States Army Corps of Engineers (USACE), and the New Mexico Environmental Department. 
Discussions will include plans and procedures, process and material specifications, appropriate points of 
contact, and schedule for field work and regulatory activities. 

Base and golf course personnel will be contacted by the Site Superintendent to reduce the pond water 
level in the GCMP, drain the five smaller ponds, and remove any Koi prior to construction activity. 

2.2 Permits and Approvals 

Prior to construction, Tetra Tech will investigate all applicable permitting requirements, procure all 
applicable permits, and secure all notifications necessary to implement the project tasks. This will include 
permits required for all local, state, and federal agencies as appropriate. Local permits include Kirtland 
AFB and city of Albuquerque requirements, such as land disturbance, work, dig, hot work, air emissions, 
and facility entrance permits. Tetra Tech will acquire badges for personnel and contact the utility locating 
service. The application for dig permits will be submitted prior to any scheduled excavation activity. A 
preconstruction permit checklist is provided in Appendix A for reference. 

2.3 Schedule Coordination with Golf Course and Base 

Tetra Tech intends to work 6 days per week to expedite completion of the project. Tetra Tech will closely 
coordinate fieldwork activities with the golf course and Base Services. Work will be conducted during 
non-standard hours or will be shut down during regular or tournament play at the golf course per direction 
of the Base. The Site Superintendent will coordinate fieldwork activities with the golf course and Base 
Services to avoid any unnecessary inconvenience to normal golf operations. 

The golf course is self-sustaining and needs to remain open and operating. During the GCMP 
construction activities, there will be no need for a temporary impoundment. The GCMP can be kept in 
operation because the repairs will be conducted near the top of the slope. It will only be necessary for 
base/golf course personnel to lower the water level approximately 2 to 3 feet. Should it be necessary for 
golf course maintenance to utilize a different water source, they have the capability to irrigate with an 
available potable water supply. 

The pond repair activities at the golf course will take place over a period of 40 working days. Once the 
water level has been sufficiently lowered or drained, Tetra Tech will conduct the clearing and grubbing, 
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debris removal, liner inspection and repair, and replacement of the riprap prior to turning the ponds back 
to Grounds Maintenance. 

2.4 Management Plan 

The following Management Plan describes our organizational approach and key project personnel, safety 
and quality management, task order administration, and communications. All of the following sections 
address communications with the government and regulatory agencies, and strategy anticipated for 
achieving project tasks and practical implementation. 

2.4.1 Organizational Approach and Key Personnel 

Our organizational approach relies on a core group of highly experienced, key personnel who are assigned 
full responsibility, authority, and accountability to complete the task order. The project team includes: 

• Project Manager: Pam Moss 

• Construction Manager: Eric Snow 

• Kirtland AFB Superintendent: Ruben Juarez 

• Site Superintendent/Health and Safety Officer (HSO): Rod Reese 

• Quality Control System Manager (QCSM): John McBee 

• Project Engineer: Ron Versaw 

Key personnel are familiar with the base customer and regulators. Figure 2-1 illustrates the project 
organization. 

2.4.2 Subcontractors 

The following Small Business (SB) and Small Disadvantaged Business (SDB) subcontractors will support 
the Kirtland AFB Nitrate Abatement Pond Repair project. These subcontractors enhance resources and 
skills to complete the work and contribute to socioeconomic goals under the Tulsa CEC. 

• Texas Environmental Plastics, Ltd. (TEP). TEP is a SB that will provide personnel, welding 
equipment, quality control (QC), and 40-mil HDPE to support and augment our personnel and 
material resources for the project. TEP will perform all liner repair work for the GCMP and all liner 
installation at the five smaller ponds. 

• Chava Trucking. Chava Trucking is a SDB that will haul wastes generated during the Nitrate 
Abatement Pond Repair project. They have supported Tetra Tech on several projects at Kirtland AFB 
(LF-001, LF-002, and LF-107) and are familiar with base and safety requirements for hauling on base 
roads. 
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Figure 2-1. Project Organization Chart 
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2.4.3 Safety Management 

Rod Reese, Site Superintendent and HSO, will be onsite full-time during all field operations at Kirtland 
AFB. Mr. Reese will perform oversight of daily activities and assist the Project Manager and 
Construction Manager by ensuring safe work conditions and practices. He will be responsible for holding 
the daily safety meetings, leading safety incident investigations and reporting, leading toolbox meetings, 
and ensuring a safe work environment. Section 3 includes health and safety plan discussion. 

2.4.4 Quality Management 

John McBee will serve as the QCSM, providing QC oversight, assistance, and inspections. He will 
support the project team in developing and implementing the Contractor Quality Control Plan (CQCP) 
consistent with the requirements of the Kirtland Base-Wide Plans (USAF, 2004b). The CQCP provided in 
Appendix A documents the approach and procedures to be used throughout the execution of the Kirtland 
Nitrate Abatement Pond Repair project. QC responsibilities include: 

• Oversee and verify testing to demonstrate that project quality objectives are met. 

• Maintain all quality-related documentation, including input of Quality Control Reports. 

The Tetra Tech Geosynthetics Installation Quality Control Manual (Appendix A) will be used to ensure 
that work meets or exceeds USACE and manufacturer requirements. Liner system QC elements include 
material approval, product handling, installation, seaming and joining, field testing, destructive seam 
testing, repair procedures, backfilling of the anchor trench, material contact with the geomembrane, 
appurtenances and mechanical attachments, acceptance, and completion. 

2.4.5 Communications 

Tetra Tech will create and sustain successful, cooperative working relationships throughout the project. 
At the onset of the project, the Project Manager and the project team will formulate a schedule of 
communications (daily, weekly, monthly) with USACE and the base. The Project Manager will 
communicate several times a week with USACE and base representatives via telephone and conduct 
periodic site visits. In addition, weekly status meetings or teleconferences between key USACE, Tetra 
Tech, and Kirtland AFB personnel will be conducted to review project status. 

2.5 Clear and Grub Excess Vegetation 

Base/golf course personnel will drain the water level of the GCMP to approximately 2 to 3 ft from the top 
of the headboard before clear and grub activities are begun. The five smaller ponds will be drained in 
sequence as construction proceeds, and before clearing and grubbing. Base/golf course personnel will 
relocate any Koi as necessary. 

Clear and grub the approximately 1.85-acre GCMP to remove vegetation and small trees using a CAT 
416 rubber tired backhoe and laborers with hand tools. Roots from the small trees will be carefully 
removed to depth in order to prevent the possibility of re-growth. Removal of larger trees will be on a 
case-by-case basis as recommended by Kirtland AFB. 

Clear and grub the five smaller ponds (approximately 2.1 acre total). Clearing and grubbing will be 
performed with a CAT D6 dozer, assisted by a CAT 966 wheel loader, to remove vegetation and any 
small trees. 
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Upon approval from Kirtland AFB, an herbicide will be used to prevent vegetation from re-growing, 
especially near the edges of the pond liners. Debris from the clearing and grubbing effort will be loaded 
into dump trucks and hauled to the on-site landfill, LF-268, for disposal (Appendix D). 

2.6 Re-Grade Bottom Surface and Side Slopes of Ponds 

After clearing and grubbing, the CAT D6 dozer will re-grade the bottom and side slopes of the four 
smaller ponds (approximately 2.0 acres total) and fifth small pond located on the golf course fairway 
(approximately 0.1 acres). The side slopes will be graded to a slope of 3:1. The existing slopes are steeper 
than 3:1, so no imported material or stockpiling will be required. Excess soil will be used to build a small 
windrow at the toe. Any remaining excess soil will be recycled for other use or hauled to LF-268 for 
disposal. 

The soil will be compacted to a minimum 90 percent of Standard Proctor density using compaction 
equipment. Field density tests will be performed to verify the compaction. It is anticipated that 
approximately six compaction tests will be required around the perimeter of the GCMP and one to two 
tests will be required at each of the five smaller ancillary ponds. More details are included in the Testing 
Plan found in Section 4 of the QA/QC Plan provided in Appendix A. An as-built survey of the 
reconstructed ponds will be performed once all work on the ponds is completed. 

2.7 Liner System Repair and Replacement 

Once the clearing and grubbing are completed at the GCMP and prior to beginning liner repairs, a 
thorough inspection of the exposed liner above the water level will be conducted to identify and locate all 
liner damage including pinholes. Inspection of the existing liner will only be performed on that portion of 
the liner that will be exposed above the water level. The areas of 40-mil HDPE liner requiring repair will 
be properly prepared for repairs by thoroughly cleaning the areas that will be patched, or replaced if the 
damage is too significant to patch. 

After re-grading is completed, installation of the new 40-mil HDPE liner at the five smaller ponds will be 
performed with the assistance of the CAT 966 wheel loader. The liner will be anchored in a 1-ft-deep by 
1-ft-wide anchor trench at the top of slope. 

Installation and repairs of the 40-mil HDPE liner will be performed by TEP in accordance with industry 
standards and the requirements of the Tetra Tech Geosynthetics Installation Quality Control Manual 
provided in Attachment A. The manual will be used as a guide to conduct quality assurance (QA)/QC 
inspection of liner installation, repairs, testing, and documentation. Liner activities will be observed by 
the QCSM and will include observation of the installation, repairs, testing, and documentation. 

2.8 Placement of Riprap 

Rounded 3- to 4-inch (in) minus riprap will be placed once the liner installation and repairs are complete, 
all QA/QC testing has been performed, and the liner is accepted. Placement of riprap at the GCMP will be 
performed with the assistance of the CAT 416 rubber-tired backhoe above the water line on exposed areas 
of the liner system. At the five smaller ponds, rounded riprap will be placed with the assistance of a CAT 
966 wheel loader. The small windrow will help prevent the riprap from slipping down the liner system. 
Laborers will complete the positioning of the rounded riprap by hand in order to prevent possible damage 
to the 40-mil HDPE liner system. 

Tetra Tech intends to reuse the existing riprap where possible and import new riprap as necessary. Tetra 
Tech will not recover riprap that has settled on the GCMP bottom as damage to the existing liner could 
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result in a potential release of nitrate-contaminated water. In the event rounded rock is not economically 
available, 3- to 4-in minus fractured angular rock may be used with an 8-ounce per square yard geotextile 
between the rock and the 40-mil HDPE liner. The geotextile will help prevent damage to the liner. Using 
angular rock in place of rounded rock may provide a safer walking surface for golf ball recovery efforts. 

2.9 Replace the below-Grade Fill Lines with above-Grade Fill Lines 

Before the 40-mil HDPE liner is installed and tested, the existing polyvinyl chloride (PVC) fill pipe for 
the five smaller ponds will be exposed for at least 10 ft with the aid of the CAT 416 rubber-tired backhoe 
and laborers with shovels. The pipe will be cut and bends installed to raise the fill pipe such that filling 
will occur above the liner anchor trench. The pipe will be installed such that the outfall extends beyond 
the liner anchor trench, and minimized to prevent potential hazards to golfers and maintenance 
equipment. The anticipated flow is low enough that slope protection beneath the outfall is not necessary. 
Final connection of the PVC fill pipe will occur after the liner is installed and the anchor trenches are 
backfilled. Base/golf course personnel will verify that the relocated fill pipes function as designed. 

2.10 Runon Control and Pollution Prevention 

Runon will be controlled by constructing permanent berms as necessary around the perimeter of the 
ponds to prevent rain runoff from the surrounding golf course fairways from draining into the ponds. 
Construct the berms to a minimum of 1 ft above surrounding grade. The berms may be field adjusted 
higher if necessary to ensure that no surface water enters the ponds. 

The project Stormwater Pollution Prevention Plan is provided in Appendix B. 

2.11 Site Restoration 

The disturbed areas at the golf course pond sites will be restored by transitioning from the disturbed areas 
to the undisturbed areas using grading to minimize abrupt slope changes and erosion. Rounded transitions 
will be provided at the top and bottom of the banks and at other breaks in grade. The final grade contours 
will be carried to existing contours, ensuring a smooth transition. All trash and construction-related 
material will be removed or disposed. Disturbed areas will be reseeded using a hydro seed grass mixture. 

2.12 Waste Management 

There are no hazardous wastes anticipated in this project. The project Waste Management Plan is 
contained in Appendix D. 

2.13 Operation and Maintenance Plan Development 

A Draft and Final comprehensive O&M Plan will be developed for the GCMP and the five smaller nitrate 
abatement ponds. The O&M Plan will address the long-term maintenance of the GCMP and the five 
ancillary ponds to allow for maintaining the ponds consistent with the condition at completion of this task 
order. Lessons learned from other site plans will be incorporated to ensure low risk to USACE and the 
base. 

Implementation of the O&M Plan will be in accordance with the final O&M Plan for the GCMP and the 
five smaller nitrate abatement ponds. USACE Tulsa District (through base approval) may exercise this 
option at any time for a period of 1 year. For the first year of O&M, activities will include monthly 
inspections of all nitrate abatement ponds and inspections after major rain events, minor vegetation 
removal, possible riprap replacement, and possible liner repair. 
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3. SAFETY AND HEALTH REQUIREMENTS 

This section provides the site-specific safety and health requirements for the planned construction 
services at the GCMP and five ancillary nitrate abatement ponds. All field activities will be conducted in 
accordance with the Kirtland AFB Base-Wide Health and Safety Plan (SHSP) (USAF, 2004b) and the 
site-specific requirements described in this Work Plan. The project SHSP is contained in Appendix C. 
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4. REPORTING 

4.1 Meeting and Communications 

For the preconstruction kick-off meeting and all subsequent meetings and correspondence, Tetra Tech 
will prepare and maintain file records of all communications throughout the entire project duration. The 
records will identify all personnel involved in the communications, the dates and times of the 
communications, subjects of the communications, and conclusions, directions received, or actions taken 
as a result of the communications. 

4.2 Submittals 

The QCSM will maintain a record of all submittals with the submittal register in Appendix E, and will 
provide electronic PDF copies of the final implementation or closure report on compact discs. Microsoft 
Office software will be used for text and tables, and AutoCAD for drawings. 

4.3 Property Management 

The Site Superintendent will acquire and manage property in accordance with Tetra Tech’s approved 
Purchasing System and Property Management Plan. Based on the limited scope and abbreviated duration 
of the project, no permanently installed equipment is anticipated. If any such items are purchased, they 
will be bar-coded and inventoried, and Tetra Tech will provide a final inventory of at project completion. 

4.4 Reports and Data Submittals 

The project team will routinely be in compliance with status, accountability reporting, and data submittal 
requirements. The Project Manager will supervise preparation and submission of all required reports and 
data submittals including: 

• Status Reports and Pay Estimates: develop and submit a schedule of prices by task, itemized status 
report, and payment request once each month, which will show a work breakdown and percent 
complete. 

• Quality Control Reports: prepare and submit of daily QC reports to the USACE Technical Manager 
or Quality Assurance Representative documenting and accurately describing the activities performed 
each day fieldwork is in progress. 

• Weekly Status Reports: Project Manager will prepare and electronically submit brief weekly status 
reports for the completed and ongoing work elements, a planned look ahead for the following week, 
and any problems requiring corrective actions. 

• Photographs: Site Superintendent will document the fieldwork progress and activities with digital 
photographs, maintain a photograph logbook, and provide the photographs in an appendix to the 
completion report. 

• Data Validation Reports/Data Packages: If wastes are mandated to be disposed offsite, analytical data 
will be validated prior to off-site waste disposal. Since wastes are expected to be disposed in on-site 
landfill LF-268, analytical data validation/data packages will not be necessary. 
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4.5 Completion Report 

A Completion Report documenting construction activities in support of the IRA-O project will be 
generated once the construction activities have been completed. The Completion Report for the Golf 
Course Main Pond Repair Activities and Golf Course Production Well Redevelopment at Kirtland Air 
Force Base (USAF, 2004a) will be used as a template. The report will document all work activities 
performed at the GCMP and five ancillary nitrate abatement ponds, in addition to site location map and 
drawings, survey results, and site photos. The completion report will be submitted in draft and final 
versions to USACE Tulsa and Kirtland AFB for review. 
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1. INTRODUCTION TO CONSULTANT 
QUALITY CONTROL PLAN 

This plan combines the U.S. Army Corps of Engineers (USACE) Construction Quality Assurance Plan 
with the Tetra Tech Construction Quality Control system requirements to form a set of common 
requirements commensurate with the scope and nature of services planned under Project No. MHMV 06-
7037, Task Order 0003. The Contractor Quality Assurance and Quality Control Plan (CQCP) establish 
the procedures and methods to be implemented for the Interim Remedial Action-Operation (IRA-O) 
Nitrate Abatement Ponds (Golf Course) Repair at WP-026 and ST-105, Kirtland Air Force Base (AFB), 
New Mexico. 

1.1 Purpose 

The objective of the CQCP is the successful execution of the IRA-O Nitrate Abatement Ponds Repair 
project at WP-026 and ST-105. The CQCP provides an effective quality assurance (QA) and quality control 
(QC) system to ensure the quality of all work performed by Tetra Tech and subcontractor personnel and 
describes 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 and client 
specifications. 

1.2 Scope 

This CQCP is applicable to all construction operations and related project activities and will be available in 
the project field office. All work activities will be conducted in accordance with the IRA-O Nitrate 
Abatement Ponds Repair at WP-026 and ST-105 Work Plan (Work Plan) and applicable sections of the 
Base-Wide Quality Assurance Project Plan (United States Air Force [USAF], 2004). The CQCP will be 
implemented for the following definable features of work (DFWs) identified for repair of the Golf Course 
Main Pond (GCMP): 

• Preconstruction Activities. Includes completing the preconstruction permit checklist, meetings with 
key project personnel, and site walk-arounds. The pond water level will be lowered by base/golf 
course personnel to facilitate repair activities. Koi fish will be relocated, as needed. 

• Mobilization. The staging and loading area for liner and rock material will be established at the golf 
course maintenance building laydown area, in the northwestern portion of the site. 

• Construct 1-ft-high berms around the GCMP as required to protect the construction area from 
stormwater runon from the surrounding areas. 

• Clear and grub excess vegetation. 

• Repair the 40-mil high-density polyethylene (HDPE) liner. 

• Replace riprap over exposed portions of the liner system. 

Construction activities at the group of five smaller ponds will be according to the following DFWs: 

• Construct 1-ft-high berms if required to protect the construction areas from stormwater runon. Silt 
fencing may be installed as necessary to prevent runoff from temporarily disturbed areas. 
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• Clear and grub excess vegetation. 

• Re-grade bottom surface and side slopes of ponds. 

• Install new 40-mil HDPE liner in the four smaller ponds. 

• Replace the liner system in the fifth pond with 40-mil HDPE. 

• Place protective riprap along the pond surfaces and sidewalls. Backfill and compact anchor trenches 
and top with rounded riprap. 

• Replace the below-grade fill lines in all five ponds with above-grade fill lines in order to remove the 
fill pipe liner penetrations. 

• Demobilization. 

A detailed description of these construction activities is provided in Section 2 of the Work Plan. 
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2. ORGANIZATION AND RESPONSIBILITIES 

This section describes the organization and authority for project personnel who will be performing 
construction operations, both onsite and offsite, including subcontractors, fabricators, suppliers, and 
purchasing agents. The organizational structure, functional responsibilities, personnel qualifications, 
levels of authority, and lines of communication are established within the organization to ensure that 
high-quality work is documented. The project organization chart showing the reporting lines for each 
individual is provided as Figure 2-1 in the Work Plan. 

All personnel assigned to this project will have the appropriate qualifications and experience. The 
responsibilities and authorities of the key project personnel are described in the following paragraphs and 
in Section 2.4 of the Work Plan. Resumes of key personnel are included in Attachment 1. 

2.1 Project Manager 

The Project Manager (PM), Ms. Pam Moss, is responsible for the direction, execution, and successful 
completion of project tasks, as well as for the execution of the tasks within overall project goals. Ms. 
Moss has responsibility for and the authority to perform the following tasks affecting activities related to 
the project: 

• Prepare and approve all proposed task orders 

• Direct the Construction Manager (CM) to undertake and accomplish required construction 

2.2 Construction Manager 

Mr. Eric Snow is the project CM and reports to the PM. His primary responsibility is the implementation 
of all field activities. The duties of the CM as they apply to the project include the following: 

• Coordinate work activities of subcontractors and Tetra Tech personnel according to the administrative 
and technical requirements of the project, including corporate procedures and applicable professional 
standards and construction activities 

• Monitor and report the progress of work and manage project deliverables to ensure completion on 
time and under budget 

• Adhere to the quality requirements of the contract, work specifications, and the CQCP 

• Manage work activities in a safe manner in accordance with the Site Health and Safety Plan (SHSP), 
Appendix C of the Work Plan 

• Serve as the primary contact between Kirtland AFB, USACE, and Tetra Tech for actions and 
information related to the work 

• Communicate and interface with the Tetra Tech Quality Control System Manager (QCSM) 

• Establish a field base for operations and mobilizing subcontractors and Tetra Tech personnel 

• Procure equipment for work crews and health and safety personnel 
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• Coordinate all personnel involved in task activities, including obtaining support services 

2.3 Project Engineer 

Mr. Ron Versaw, Professional Engineer (P.E.), is the Project Engineer and reports to the PM. His primary 
responsibility is assuring that field activities including field engineering survey control, inspection and 
testing, and engineering are implemented as required by the project plans, designs, and specifications. He 
will notify the CM of any design changes or Nonconformance Reports (NCRs). The duties of the Project 
Engineer as they apply to the project include the following: 

• Serve as the point of contact for all field engineering inquiries regarding engineering and construction 
activities 

• Develop and approve design changes and variances 

• Prepare engineering documents in accordance with the specifications and drawings including sealing 
engineering documents as required by New Mexico statutes 

• Provide the PM reports on the engineering construction and fiscal progress 

2.4 Site Superintendent 

The Site Superintendent, Mr. Rod Reese, reports to the CM and is responsible for coordinating, directing, 
implementing, and supervising site construction activities. Support to the Site Superintendent will be 
provided by the Kirtland AFB Superintendent, Mr. Ruben Juarez. Specific duties of the Site 
Superintendent include the following: 

• Acquire necessary permits, licenses, and rights-of-way. 

• Implement construction activities in accordance with the Work Plan. 

• Direct craft personnel. 

• Administer site access. 

• Maintain work site, vehicles, and equipment. 

• Coordinate and maintain logistics of all components of onsite tasks, including all personnel and 
equipment. 

• Prepare daily production and weekly status reports along with a monthly summary report and 
estimate future scheduling needs. 

• Coordinate, prepare, and complete all required field reports. 
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2.5 Construction Quality Assurance Personnel 

The Quality Assurance Manager (QAM), Mr. Ray Macias of USACE-Albuquerque District, or his 
designated representative (USACE QA), is responsible for the overall management of project QA and 
coordinates with the Technical Manager, Mr. Jim Martell, P.G., of USACE-Tulsa District. The QA 
activities are completely independent of the QC activities. The QAM may perform additional testing and 
inspection other than the testing required in this CQCP to verify quality of data and analysis generated by 
QC personnel. 

The duties of the QAM as they apply to this plan include, but may not be limited to, the following: 

• Perform QA qualitative reviews of project QC activity 

• Perform QA inspections designed to ensure that the overall QC program is functioning in accordance 
with the CQCP 

• Check the use of QC measures appropriate to the work or DFW 

• Perform audits, inspections of facilities, equipment, systems, record keeping, testing, equipment 
calibration procedures, reporting requirements, compliance with QC document control procedures, 
and other QC measures 

• Review supporting calculations, drawings, specifications, variance reports, Design Change Notices 
(DCNs), and NCRs to assure that proper QC procedures are followed 

• Review all testing results, data, and certification report submittals 

• Conduct independent testing of QC tests if discrepancies are suspected to determine program 
effectiveness 

• Document frequency and accuracy of testing achieved 

• Interview project personnel 

• Review working files, QC forms and checklists, punchlists, and document storage 

• Review and approve final QA/QC reports 

2.6 Quality Control System Manager 

The QCSM, Mr. John McBee, P.E., is responsible for managing the daily QC construction activities and 
reports. The QCSM has the authority to act on behalf of the PM to stop work on site-related issues 
affecting the quality of the work performed. 

The duties of the QCSM as they apply to this project include the following: 

• Provide and maintain an effective CQC system for all construction activities. 

• Monitor QC activities to ensure conformance with authorized policies, procedures, contract 
specifications, required standards, sound practices, and methods of quality construction. 
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• Maintain sufficient staff to perform all QC activities to ensure QC for all work phases, work shifts, 
and work crews. 

• Contribute to the Field Activity Daily Log (FADL) prepared by the Site Superintendent 

• Ensure that the Quality Control Reports (QCRs) in Attachment 5 are properly prepared 

• Conduct required tests and inspections and documenting results 

• Conduct required QC meetings, including the preconstruction meeting, site survey visit, and other 
scheduled meetings 

• Perform inspections and conducting or supervising testing activities 

• Coordinate and maintain submittal schedule, photograph log sheet, request for information, and NCR 
log 

• Review and maintain records of approved submittals, DCNs for construction activities, and variance 
reports 

• Inspect material delivery handling and storage in accordance with product specifications 

• Interrupt and correct work that is not in compliance with the contract with approval by the PM 

• Inspect the work performed for compliance with the Work Plan and specifications 

2.7 Subcontractors and Vendors 

Qualified subcontractors may be selected to provide various construction services for this project. The 
subcontractor is required to provide labor, material, and equipment necessary to conduct construction 
activities as directed by the procurement documents. Subcontractors and vendors will be required to 
conform to Tetra Tech’s CQCP and the requirements of all approved procedures, specifications, and 
contract provisions. 

The subcontractor’s QC inspectors are responsible for field inspection of their construction and operating 
activities. Tetra Tech personnel will monitor, over see, and make onsite observations and inspections of 
work in progress to determine whether the subcontractor’s work is proceeding in accordance with the 
CQCP. 

Subcontractor personnel are responsible for maintaining a daily log of the project activities they perform 
and for providing information needed to complete the QCRs on a daily basis. All inspection records, 
including inspection reports, deficiency reports, and re-inspections of corrective actions, will be 
documented. 
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3. SUBMITTALS 

This section describes the review and approval process of submittals. The QCSM will institute and 
maintain a Submittal Register form (Attachment 2) to track submittals from issue to approval. A list of 
required submittals will be developed at the initiation of the project activities and will be revised as 
required. Submittals will be scheduled, reviewed, certified, and managed in accordance with procedures 
defined in this section. 

Required submittals may consist of the following types: 

Data—Submittals that provide calculations, descriptions, or documentation of the work. 

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

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

Schedule—Tabular lists showing the location, features, or other pertinent information regarding products, 
materials, equipment, or components to be used in the work. 

Statement—A required document that confirms 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. 

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

Certificate—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. 

Sample—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. 

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

Plans—Work Plans, Contractor QC Plans that document work practices to be performed during the 
construction activities. 

3.1 Submittal Requirements 

Submittal requirements shall be in accordance with Work Plan. The following requirements apply to all 
submittals: 

• Units of weights and measures will match those used in product specifications. 
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• Each submittal will be complete and in sufficient detail to allow determination of contract 
compliance. 

• The QCSM will check submittal items prior to submittal routing for approval. 

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

3.2 Review of Submittals 

Submittals will be reviewed to ensure completeness, accuracy, and contract compliance. All items will be 
checked by the QCSM and approved by the PM or designated representatives. Any submittals requiring 
modifications or changes will be returned to the originating organization for correction and then 
resubmitted for review by the QCSM and approval by the PM, or designee, prior to acceptance. Approval 
of the submittal by the PM will be indicated by stamping, signing or initialing, and dating the submittal 
form. 

3.3 Submittal Process 

The QCSM will provide all submittals to the QAM and project personnel as determined by the 
distribution schedule established during the client kick-off meeting. Each submittal will have a project 
document control number. All possible attempts will be made to schedule submittals to allow for approval 
time noted in the contract and project scope of work. However, certain submittals may require accelerated 
processing to maintain the construction schedule. Each transmittal will be identified with the following: 

• Name and address of the submitting organization 

• Date of submittal 

• Description of item being submitted, including reference to specification section 

• Approval of submitting organization indicating conformance to the requirements 

The QCSM will update the submittal register regularly. 

3.4 Revised Submittals 

Revised submittals will be logged, reviewed, and processed in a manner identical with the initial 
submittal. Long-term disposition of submittals and documents will be at the Central New Mexico 
Community College, Montoya Campus, with additional copies maintained in the USACE repository and 
Kirtland AFB Environmental Management office. 
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4. TESTING 

The QCSM shall ensure the performance of all tests specified or required by the product specifications 
and Work Plan to verify control measures are adequate to provide a product conforming to contract 
specifications. 

The type, number, and frequency of required tests are specified below. Requirements identified in 
manufacture specifications shall take precedence over this plan. The Site Superintendent is responsible for 
conducting or coordinating the required tests with the QCSM. These tests include both operational and 
acceptance testing as appropriate. For all testing activities, the QCSM shall verify and document that: 

• Testing procedures comply with contract requirements and the Work Plan. 

• Facilities and testing equipment are available and comply with testing standards. 

• Instrument calibration data checks against certified standards and certification are current. 

• Recording forms and the test identification control number system have been prepared. 

The QCSM is responsible for maintaining the testing plan. 

4.1 Documentation 

All test results, both passing and failing, will be recorded on the FADL for the day the results are 
obtained. Specification reference, location where tests were taken, and the sequential control number 
identifying the test will be given. The actual test reports may be submitted later to the QAM. In the event 
tests are performed at an offsite facility, an information copy of tests results will be provided directly to 
the PM or designee. 

4.2 Laboratory Services 

Limited independent testing laboratories are anticipated for soils and rock testing. Testing will meet 
USACE standards. In the event additional offsite laboratory services are needed, the laboratory will be 
selected and qualified in accordance with recognized industry and applicable project requirements. 

4.3 Test Plan 

The Test Plan will include the following: 

• Compaction Testing: The soil will be compacted to a minimum 90 percent of Standard Proctor 
(ASTM D-698) density using compaction equipment. A minimum of one Standard Proctor density 
test will be performed in each pond. If more than one material type is present, then an additional 
Standard Proctor test(s) may be required. A minimum of two field density tests (ASTM D-2922) will 
be taken at each pond to verify that the 90% compaction criteria has been achieved. Moisture content 
(ASTM D-3017), and sand cone (ASTM D-1556) tests will be performed at the discretion of the CM. 

• Geosynthetic Liner Repair Testing: The liner repairs will be tested in accordance with the Tetra Tech 
EC, Inc. Geosynthetics Installation Quality Control Manual provided in Attachment 4. 
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• Geosynthetic Installation Testing: The new liners will be tested in accordance with the Tetra Tech 
EC, Inc. Geosynthetics Installation Quality Control Manual provided in Attachment 4. 
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5. CONSTRUCTION INSPECTION PLAN 

The CQCP is the means by which Tetra Tech ensures that all construction, including that of 
subcontractors and suppliers, complies with the requirements of the contract. The DFWs establish the 
measures required to verify both the quality of work performed and compliance with specified 
requirements including inspecting materials and workmanship before, during, and after each DFW. The 
DFWs for this project are identified in Section 1. 

The controls defined shall be adequately covered in a coordination and mutual understanding meeting. The 
meeting will address all construction operations and proposed construction sequence along with the CQCP. 

Inspection requirements specific to this project are discussed below. 

5.1 Project Meetings 

Conducting periodic project meetings is the responsibility of Tetra Tech. The following sections provide 
examples of the types of project meetings that may be held. 

5.1.1 Coordination and Mutual Understanding Meeting 

Prior to start of site work, the CM shall conduct a meeting with the QAM, or designated representative, to 
discuss the QC program required by this contract. The purpose of this meeting is to develop a mutual 
understanding of the QC details, including forms to be used, administration of onsite and offsite work, 
and coordination among contractor management, production personnel, the QCSM and QAM, and the QA 
USACE or designated representative. At a minimum, the contractor’s personnel required to attend shall 
include the CM, Site Superintendent, and QCSM. Minutes of the meeting shall be prepared by the 
QCSM. This meeting may be held in conjunction with other meetings (i.e., preconstruction meeting). 

5.1.2 Preconstruction QA/QC Meeting 

A meeting will be held to resolve any uncertainties with scope of work, design, and Work Plan before 
construction is started. Representatives from Kirtland AFB, Project Engineer, CM, QA and QC personnel, 
and the Site Superintendent or designee should all be present. The topics of this meeting include but are 
not limited to: 

• Provide each organization with relevant documents and supporting information 

• Familiarize each organization with the CQCP and its role relative to the design criteria, plans, and 
specifications 

• Determine any changes to the CQCP that are needed to ensure that the facility will be constructed to 
meet the specified design 

• Review the responsibilities of each organization 

• Review lines of authority and communication for each organization 

• Discuss the established procedures or protocol for observations and tests 

• Discuss the established procedures or protocol for handling construction deficiencies, repairs, and 
retesting 
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• Review methods for documenting and reporting inspection data 

• Review methods for distributing and storing documents and reports 

• Review work area security and safety protocol 

• Conduct a site walk-around to review construction material and inspection equipment storage 
locations 

• Design or specification changes 

QC personnel will document the meeting, and minutes will be transmitted to all parties. 

5.1.3 Daily Progress Meeting 

A progress meeting will be held at the work area. At a minimum, the Site Superintendent, or designee, 
and QC personnel will conduct the meeting. The purpose of the meeting is to: 

• Review the previous day’s activities and accomplishments 

• Review the work location and activities for the day 

• Identify the contractor’s personnel and equipment assignments for the day 

• Discuss any potential construction problems 

This meeting will be documented by one of the QC personnel and recorded in the FADL (Attachment 5) 

5.1.4 Weekly Progress Meeting 

A weekly progress meeting will be held at the field offices. The purpose of the meeting is to: 

• Review the previous week’s activities and accomplishments 

• Review the upcoming activities for the week 

• Coordinate project submittals 

• Review the project quality and health and safety program 

• Review the proposed project changes for their effect on construction, completion date, and other 
aspects of the project 

• Discuss any potential construction problems 

This meeting will be documented by one of the QC personnel and submitted electronically to all project 
participants within 5 working days of the meeting. 
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5.1.5 Monthly Progress Meeting 

A monthly progress meeting will be held at Kirtland AFB in conjunction with the monthly status review 
meetings. The purpose of the meeting is to: 

• Review variance reports and DCNs (Attachment 6) 

• Review project status 

• Review problem identification and deficiency notices and any corrective actions 

Monthly meetings are documented in accordance with Section 6.2, Conference Notes and Confirmation 
Notes. 

5.2 Permits 

A preconstruction permit checklist must be completed with assistance from the Site Superintendent. The 
checklist is provided in Attachment 3. 

5.3 Geosynthetic Liner Inspections 

The QCSM will conduct a detailed inspection of the geosynthetic liner repairs and installation in 
accordance with the Tetra Tech EC, Inc. Geosynthetics Installation Quality Control Manual provided in 
Attachment 4. 

5.4 Completion Inspection 

Completion inspections will be performed as summarized in this section. 

5.4.1 Construction Quality Control Completion Inspections 

The QCSM or designated Tetra Tech QC inspection personnel will conduct a detailed inspection prior to 
the pre-final inspection, when all of the work or an increment of work is deemed to be substantially 
complete. The CM, the Kirtland AFB Project Manager, the QAM, and the New Mexico Environment 
Department (NMED) may also participate and will be notified in advance of the inspection date. The 
work will be inspected for conformance to plans, specifications, quality, workmanship, and completeness. 
The QCSM 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, operations and maintenance manuals, and spare parts. The list 
will be included in the QC documentation, which will be submitted to the CM or designee and the QAM 
and Kirtland AFB Project Manager within 5 working days following the inspection and will specify an 
estimated date for correction of each deficiency. The completion inspection will be documented on the 
Completion Inspection Checklist (Attachment 5) and attached to the FADL (Attachment 5). 

5.4.2 Pre-Final Inspection 

The QCSM or designated Tetra Tech QC inspection personnel will conduct the pre-final inspection; the 
Kirtland AFB Project Manager, the QAM, NMED, Tetra Tech QC inspection personnel, the CM, or other 
primary management representative, as applicable, will attend. The CM or designee will schedule the pre-
final inspection in response to notification from the QCSM prior to the planned inspection date. The 
QCSM is required to verify at this time that all specific items previously identified on Rework Items List 
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(Attachment 5) as being unacceptable, along with all remaining project work, will be complete and 
acceptable by the date scheduled for the pre-final inspection. At this inspection, the QCSM or designee 
will develop a specific list of incomplete and/or unacceptable work performed under the contract and will 
provide this list to the CM. 

5.4.3 Final Acceptance Inspection 

The CM will schedule the final acceptance inspection based on notification from the QCSM of readiness. 
The inspection will include the QC inspection personnel, the QCSM, or other primary management 
personnel, the CM, and the Kirtland AFB Project Manager or the QAM. Notification will be provided by 
the QCSM to the CM 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. 

5.5 Inspection Documentation 

The QCSM is responsible for maintaining the inspection records. Inspection records will be legible and 
clearly provide all necessary information 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 the CM. All inspection records will be made 
available to the Kirtland AFB Project Manager. 

At the conclusion of the project, the QAM may provide NMED with a summary report addressing 
project QC. 
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6. DOCUMENTATION 

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: 

• Meeting Minutes, Conference Notes, and Confirmation Notes 

• Submittal Register 

• FADLs with QCRs and Monthly Summary Report 

• Survey Logs 

• Testing Plan and Log 

• NCRs/Problem Identification List 

• Rework Items List 

• Evaluation and Acceptance Report 

• DCNs 

• Variance Reports 

• Pre-Final and Final Acceptance Inspection 

• Project Plans 

• Record Drawings 

6.1 Contractor Quality Control Report 

The QCSM is responsible for maintaining 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. The FADL will be completed to document 
construction activities covered by the CQCP and will include the following: 

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

• Trades working on the project that day and number of personnel 

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

• Work performed that day, giving location, description, weather conditions, and by whom work was 
done 

• Any delays encountered 
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• Test and/or control activities performed with results and references to specifications/plan 
requirements, including deficiencies along with corrective action 

• Material received, with statement as to its acceptability and storage 

• Submittals reviewed, with contract reference, by whom, and action taken 

• Offsite surveillance activities, including actions taken 

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

• A list of instructions given/received and conflicts in plans and/or specifications 

• Contractor’s verification statement 

• Site visitors/purpose, deviations from plans, difficulties, and resolution 

The records will indicate a description of both conforming and nonconforming features covered with a 
statement that equipment and materials incorporated in the work and workmanship comply with the 
contract. A copy of this report, if requested, will be furnished to the Kirtland AFB Project Manager and/or 
the QAM on the first workday following the date covered by the report—reports need not be submitted 
for days during which no work is performed. At a 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 QCSM and other appropriate personnel, 
including subcontractors responsible for completion of activities. The report will include copies of test 
reports and copies of reports prepared by all subordinate QC personnel.  

6.2 Conference Notes and Confirmation Notes 

In addition to other required documentation, the QCSM is responsible for taking notes and preparing the 
reports of all conferences. Conference notes will be typed and the original report furnished to the Kirtland 
AFB Project Manager within 7 days after the date of the conference for concurrent and subsequent 
distribution to all attendees. At a minimum, this report will include the following: 

• Date and place the conference was held 

• List of attendees, including name and organization 

• Comments made during the conference and decisions affecting criteria changes 

• Conference notes that augment the written comments 

The CM, or his designee, is also responsible for providing a record of all discussions, verbal directions, 
telephone conversations, etc. in which Tetra Tech personnel or their representatives participate 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 CM, or his designee, will forward a reproducible copy of the confirmation notices to the 
Kirtland AFB Project Manager, or designee, and the QAM within 7 workdays. 
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6.3 Final Documentation 

At the conclusion of the project, Tetra Tech will provide the QAM with any requirements for long-term 
maintenance or operation of the site and any turnover requirements. 
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7. NONCONFORMANCES 

The QCSM, or designated Tetra Tech QC inspection personnel, documents any work or materials not 
conforming to product specifications or project/contract requirements on an NCR (Attachment 6). The 
NCR will detail the nonconforming condition, the recommended corrective action(s), and the disposition 
of the corrective action(s). Qualified representatives from engineering, QA, and construction will review 
the NCR and either accept or reject the recommended corrective action or disposition. The NCR will 
remain open until the nonconforming condition has been satisfactorily resolved and verified by the QC 
inspection staff, the QCSM, and a representative from engineering. 

7.1 Identification of Nonconforming Items 

Items identified as nonconforming will be documented on an NCR that will include the following 
information: 

• Description of nonconforming item or activity 

• Detailed description of nonconformance 

• Referenced criteria 

• Recommended disposition and corrective action to prevent recurrence, as applicable 

• Affected organization 

• Deficient conditions have been divided into three categories: 

— In-process deficiencies 

— Installed deficiencies 

— Conditions that require Stop Work Order 

7.1.1 In-Process Deficiencies 

In-process deficiencies are those conditions discovered during the course of QC inspections that are 
intended to be corrected or brought into conformance with requirements. The QCSM will notify the 
Project Engineer and advise the Site Superintendent of the problem or deficiency. Items not solved or 
corrected immediately will be considered in-process deficiencies and will be noted briefly on the FADL, 
detailed on a NCR (Attachment 6), and added to the Rework Items List (Attachment 5). Items on the 
punch list that cannot be corrected will be considered installed deficiencies. 

7.1.2 Installed Deficiencies 

Installed deficiencies are those conditions discovered during the course of QA and/or QC inspection of 
completed work that do not meet established acceptance criteria or requirements, and are not intended to 
or cannot be brought into conformance. These conditions will be noted on a Rework Items List 
(Attachment 5) in addition to a NCR (Attachment 6) for evaluation and disposition. The QCSM will issue 
the NCR summarizing discrepancies within 24 hours of discovery. 
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7.1.3 Condition Requiring Stop Work  

If corrective actions are insufficient, resolution cannot be reached, or results of prior work are 
indeterminate, work may be stopped. An immediate Stop Work Order (Attachment 6) can be issued by 
anyone for health and safety issues. The CM, the QCSM or the QAM can issue a Stop Work Order in 
writing to the Site Superintendent, who will direct construction activities to stop. If there is a 
disagreement between the QCSM and the Site Superintendent, the difference will be brought to the 
attention of the CM until resolution is achieved. 

The conditions of the Stop Work Order will be noted in the FADL and described in detail on a NCR 
(Attachment 6) and the Rework Items List to allow evaluation of the problem(s) and proper corrective 
action(s). Work will not continue until the CM has resolved the Stop Work Order. 

7.2 Nonconforming Items 

The nonconforming items will be controlled to prevent inadvertent use of material or workmanship 
quality. All items noted as nonconforming will be clearly identified and segregated from acceptable items 
when practical. 

7.3 Disposition 

The disposition of NCRs will include the necessary actions required to bring the nonconforming 
condition to an acceptable condition and may include reworking, replacing, retesting, or re-inspecting. 
Implementation of the disposition may be done in accordance with the original procedural requirements, a 
specific instruction, or an approved field change request. 

7.3.1 Variance Reports and Design Change Notices  

The Site Superintendent or the Project Engineer initiates a copy of a Variance Report is included in 
Attachment 6. A Variance Report will be used for changes to the client-approved Work Plan. The QCSM 
will qualify a change to the “as-designed” or “as-specified” condition. 

For changes to the project design, the Project Engineer will respond by issuing and appropriately 
executing a DCN for approval by the CM and the QAM. The DCN is provided in Attachment 6. 

The Project Engineer has the responsibility for identifying and providing input data relative to “record” 
conditions. “Record drawings” are drawings that reflect the as-installed conditions, and consist of the 
latest revision of the design drawing plus attached copies of approved changes and variances. 

7.4 Corrective Actions 

The QCSM must immediately identify the need to take corrective action if a nonconforming condition is 
detected. 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 nonconformance. The QCSM will monitor the corrective actions to verify 
that they were properly implemented and accepted and that the original NCR was closed. 
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8. QUALITY MANAGEMENT 

In addition to the required QC field inspections, the Tetra Tech Corporate quality program requires a 
quality management overview of the site QC program implementation. The QCSM will perform regular 
internal quality control checks on the site implementation of the QC program. Deficiencies, if any, will be 
reported to the CM for corrective action. 

Inspection will be performed and check for the following: 

• Possession and use of approved procedures, standards, and project specifications 

• Conformance with appropriate procedures, standards, and instructions 

• Thoroughness of performance 

• Identification and completeness of documentation generated during performance 
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Construction Superintendent 
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EEXXPPEERRIIEENNCCEE  SSUUMMMMAARRYY  

Over 25 years experience in the construction industry as a Universal Operating Engineer. Received over 
6,000 hours of specialized on-the-job and classroom training in heavy equipment operations and 
maintenance, surveying operations, supervisor’s orientation, and hazardous waste operations. Lead 
foreman on several local, state, and federal projects and all have excellent safety records. Currently 
Construction Site Superintendent for Tetra Tech EC, Inc. for the last 9 years. 

EEDDUUCCAATTIIOONN  

Diploma, High School, 1977 

TTRRAAIINNIINNGG  

New Mexico International Union of Operating Engineers and West Texas Apprentice Training - 1980-
1984 
M.M. Sundt Construction Company Supervisors Training Program -1988  
40-Hours OSHA Hazardous Waste Worker Training -1993 
8-Hour OSHA Hazardous Waste Refresher Training - Current 
Supervisors Training Tetra Tech FW, Inc. 
DOT Employee Training Tetra Tech FW, Inc. 
Waste Management Employee Training 
40-Hours ESS Cross Training Course (Environmental Safety Specialist) Tetra Tech FW, Inc. -1999  
Loss Control Self Study Course - 1999  
ACOE - Construction Quality Management For Contractors-2000  
Project Management Training -Level 100  
Project Management Training -Level 200  
Construction Superintendent Training -2001  
Supervising in the Matrix Training-2002 
Superintendent Training – 2004 
Better Business Series Class and Styles Guide –Rockhurst University Continuing Education Center 2004 

CCOORRPPOORRAATTIIOONN  PPRROOJJEECCTT  EEXXPPEERRIIEENNCCEE  

 Construction Site Superintendent, 08/04-Present 
U.S. Army Corps of Engineers, LF- 002, Kirtland AFB, NM 
Provided environmental support to Kirtland AFB for the installation of an evapotranspiration (ET) cover 
and erosion control system at Solid Waste Management Unit (SWMU) Landfill 002. This work is 
considered a Corrective Measures Implementation. Duties include balance of existing sub-grade material, 
import of engineered fill material, oversight of sub-contractor and supervision of 13 field crew craft 
employees. 
 
Construction Site Superintendent, 08/04-Present 
U.S. Army Corps of Engineers, LF- 001, Kirtland AFB, NM 
Provided environmental support to Kirtland AFB for the installation of an evapotranspiration (ET) cover 
and erosion control system at Solid Waste Management Unit (SWMU) Landfill 001. This work is 
considered a Corrective Measures Implementation. Duties include balance of existing sub-grade material, 
Screening plant operations of engineered fill materials and rip rap, surveying, import of engineered fill 
material, oversight of sub-contractor and supervision of 47 field crew craft employees. 
 
Construction Site Superintendent, 05/04 – 09/04  
U.S. Army Corps of Engineers, LF- 44, Kirtland AFB, NM 
Provided environmental support to Kirtland AFB for the investigation and removal action at the LF-044 
(Fill Area South of Sewage Lagoons) site as Construction Site Superintendent. Excavated, removed and 
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disposed of over 8,000 cubic yards of buried asphalt debris and asbestos containing material (ACM). 
Installed a sediment retention basin and repaired existing erosion control features at the site. Project was 
completed on year ahead of schedule and 25% under budget. 
 
Construction Site Superintendent, 08/03 – 09/04  
U.S. Army Corps of Engineers, LF- 107, Kirtland AFB, NM 
Provided environmental support to Kirtland AFB for the removal action at the LF-107 (Veterans 
Administration Hospital Demolition Debris Landfill) as Construction Site Superintendent. Excavated, 
segregated and disposed over 80,000 cubic yards of construction debris, asbestos containing material, and 
potentially infectious waste. In addition, 725,000 pounds of metal was recycled from the site. Managed 
sub-contractors for hauling construction debris. Project was completed 12% under budget. 
 
Construction Site Superintendent, 05/03 – 06/03  
Base Environmental, Kirtland AFB, NM 
Provided construction supervision for golf course main pond repair activities. Repair eroded portions of 
banks of the pond. Placed additional riprap on areas where 40 mil HTPE liner had been exposed. 
Completed under budget with no incidents. 
 
Construction Site Superintendent, 1/03 – 5/03  
U.S. Army Corps of Engineers, LF-056, Kirtland AFB, NM 
Provided construction supervision for site personnel, excavation of soil and disposal of solid waste that 
consisted of asphalt, concrete, bricks, metal debris and removal from four acre site, hauled to active base 
landfill for waste management disposal. Backfill site with topsoil for revegetation efforts. Job was 
completed ahead of schedule and under budget. 
 
Construction Site Superintendent, 7/01-7/03 
U.S. Army Corps of Engineers, ICM LF-08, Kirtland AFB, NM, CMI at LF 4,5,6, (LF08)  
Under the Southwest Total Environmental Restoration Contract (TERC) at Kirtland AFB, New Mexico, 
provided construction supervision for constructing an evapotranspiration (ET) cover cap of thirty-six 
inches with construction of slopes and drainage systems on 76 acres. Completed under budget by 
$300,000.00. 
 
Construction Site Superintendent, 7/01-11/01 
U.S. Army Corps of Engineers, ICM LF-02, Kirtland AFB, NM 
Under the Southwest Total Environmental Restoration Contract (TERC) at Kirtland AFB, New Mexico, 
provided construction supervision over site of a sub contact crushing rubble concrete which generated 
181,000 cubic yards of reusable material to be used for sub-grade material at LF-02 and various sites on 
KAFB.  
 
Construction Site Superintendent, 4/01-6/01 
U.S. Army Corps of Engineers, Operational Facility Plan Modification LF-268 CMI at LF- 004, 
005,006, (LF-008), Kirtland AFB, NM 
Under the Southwest Total Environmental Restoration Contract (TERC) at Kirtland AFB, New Mexico, 
provided construction supervision for the relocation of the Civil Engineering facilities at LF-268 to 
another onsite location, reroute haul road bisecting LF-08 to eliminate safety concerns during ET cover 
construction and build a segmental retaining wall for the use as a municipal waste transfer station.  
 
Construction Site Superintendent, 1/01-3/01 
U.S. Army Corps of Engineers, Corrective Measure Implementation LF-01  
Under the Southwest Total Environmental Restoration Contract (TERC) at Kirtland AFB, New Mexico, 
provided construction supervision of eight personnel during the first phase of site clean up which 
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included; crushing operations of surface rubble concrete. Scrap metals were also generated and recycled 
and 25,000 cubic yards of crushed concrete was also generated which will be used for sub-grade fill 
material. 
 
Construction Site Superintendent, 9/99-1/01 
U.S. Army Corps of Engineers, Remedial Action SWMU 97 Cannon AFB, NM 
Under the Southwest Total Environmental Restoration Contract (TERC) at Cannon AFB, New Mexico, 
provided construction supervision of eight personnel during a site clean up which included tree trimming 
and removal, sub-contract ACM removal activities, separate and savage exposed rubble concrete and 
crush for future use, grading and drainage construction, site revegetation. Rubble concrete generated 
16,000 cubic yards of material that will be used as fill material for Sewage Lagoon project at CAFB. Tree 
trimming were mulched and generated 100 cubic yards of wood chips. Scrap metal re-bar was also 
generated from the rubble concrete and recycled. This $ 1.3 million project was completed ahead of 
schedule by one month, under budget by $200,000 and with no lost time accidents. 
 
Construction Site Superintendent, 08/99-09/99 
U.S. Army Corps of Engineers, Interim Corrective Measure LF-08 Kirtland AFB, NM 
Installation of 5,800 linear feet of silt fencing around base of LF-08 to prevent soil loss and erosion 
control. 
 
Construction Site Superintendent, 07/99-08/99 
U.S. Army Corps of Engineers, Interim Corrective Measure LF-02 and Area#4 Drainage Kirtland 
AFB, NM 
Under the Southwest Total Environmental Restoration Contract (TERC) at Kirtland AFB, New Mexico, 
provided construction supervision for up to 38 craft personnel and subcontractors for corrective measures 
of Tijeras Arroyo adjacent to a landfill. Job scope included excavation and placement of fabric liner, 
construction of gabion baskets and filling with 4 to 8-inch rock, grade control structures, this project was 
completed under the remaining funding from ICM LF-02, which was under budget by $1.4 million, and 
with no lost time accidents. 
 
Construction Site Superintendent, 07/99-8/99 
U.S. Army Corps of Engineers, EOD Facility Fence, Kirtland AFB, NM 
Under the Southwest Total Environmental Restoration Contract (TERC) at Kirtland AFB, New Mexico, 
provided construction supervision for installation of 6.5 miles of barbwire fence and gates around an 
Explosive Ordinance Disposal Facility. Job scope included surveying and reconstructing firebreaks 
around blast area, clearing and grubbing, and periodical maintenance. Project was completed ahead of 
schedule by two weeks and with no lost time accidents. 
 
Construction Site Superintendent, 03/99-07/99 
U.S. Army Corps of Engineers, Interim Corrective Measure LF-02, Kirtland AFB, NM 
Under the Southwest Total Environmental Restoration Contract (TERC) at Kirtland AFB, New Mexico, 
provided construction supervision for up to 38 craft personnel and subcontractors for corrective measures 
of an arroyo adjacent to a landfill. Job scope included excavation and placement of fabric liner, 
construction of gabion baskets and filling with 4 to 8-inch rock, construction of spur dikes, construction 
of concrete drop structures and grade control structures, construction of an Oil/Water Separator, and 
repair and installation of a C900 12-inch water line. An audit by the Office of Federal Contract 
Compliance Programs for compliance with Affirmative Action requirements revealed no violations, and 
I-9 immigration forms were flawless. This $5.3 million project was completed under budget and with no 
lost time accidents. 
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Construction Site Superintendent, 3/98-2/99 
U.S. Army Corps of Engineers, Holloman AFB, NM, Main Base Landfill Final Closure, SW TERC  
As part of this $5.5 Million contract, provided construction supervision of up to 25 personal in the closure 
of this 176-acre landfill, placing approximately 600,000 ton’s of imported material forming a cap of 
twenty-seven inches with construction of slopes and drainage systems. The scope of work also included 
the closure of an Asbestos dump area adjacent to the landfill and crusher operations at the base reuse area. 
Crusher operations recycled more than 70,000 tons of processed sized and screen material to meet base 
course specifications per base requirements. Was also responsible for overseeing subcontractors Borrow 
Pit and street resurfacing operations. Was instrumental in the start up and organization of the Base 
recycling effort in the collection and processing of waste raw materials, wood grinding, and Composting 
operation for the purpose of landfill re-vegetation/compost project. Project was completed ahead of 
schedule, under budget by $1.5 million and with no lost time accidents.  
 
Construction Site Superintendent, 1/98-4/98 
U.S. Army Corps of Engineers, Holloman AFB, NM, SW TERC Contract, 300 Pound Open Burn 
Unexploded Ordinance Removal and Remediation and closure   
Provided site supervision for this project. The scope was removal of unexploded ordinance and 
excavation of abandoned burn pits previously used for burning of old munitions. Mr. Juarez made a 
significant modification to the screening plant to enable increased production, while also improving the 
safety of the operation. Provided onsite design and oversight of construction of an Open Burn unit 
designed for the thermo treatment of UXO recovered on site. The project was completed without incident 
and under budget and ahead of schedule, with no lost time accidents. 
 
General Foreman, 06/97-12/97 
U.S. Army Corps of Engineers, Tetra Tech FW, Inc., Southwest Total Environmental Restoration 
Contract (SW TERC), Holloman AFB, NM, Sewage Lagoons Final Closure Project 
Responsible for the supervision of 18 personnel in hazardous waste and construction operations on this 
84-acre site. Project involved de-watering, stabilization of sludge, soil mixing, and back filling of six 
lagoons with approximately 140,000 tons of materials to project specifications. Extensive surveying and 
grade checking were also accomplished due to previously gained experience. Project has had no lost time 
injuries/accidents to date. Procured and maintained all heavy equipment needs and supplies. 

PPRREEVVIIOOUUSS  EEXXPPEERRIIEENNCCEE  

Foreman, 05/97-06/97  
George Harbison, Inc, El Paso, TX, AFL-CIO Affordable Housing Project  
Responsible for supervision of craft in the "ground up" construction of a 100-unit apartment complex, 
including utilities, streets, and gutters. Performed oversight for all surveying for entire site layout. 
 
Universal Operating Engineer, 01/95-12/95  
State Of New Mexico, Department of Transportation, K.R. Swerdfeger Construction Inc., Clovis, 
N.M. 
 
Responsible for the installation and demolition of telecommunications lines to include tie-ins.  
 
Universal Operating Engineer, 03/90-11/95  
Chevron Refinery, T&R Mechanical Inc, El Paso, TX,  
Lead operator and supervisor in the demolition and construction of various structures, which included 
utility installation/rerouting. 
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Universal Operating Engineer, 09/89-10/89 
U.S. Air Force, B&H Mechanical Inc, “Star Wars” Project, Oro Grande, NM  
Responsible for the supervision and construction of a 10-mile, 12-inch water mechanical service line. 
Performed oversight of on-site grade checkers. Build sewage ponds and Mobil sewage treatment plant 
 
Universal Operating Engineer, 11/88-08/89  
U.S. Air Force, Burns Construction Company, “Star War” Project, Oro Grande, NM 
Supervised the construction of access roads and support facilities for the project site. 
 
Universal Operating Engineer, 02/88-10/88  
State of New Mexico Department of Transportation, M.M. Sundt Construction Company, Deming, 
NM 
Lead man for the Phase I and II Interstate 10 construction, which included crushing operations, 
bridgework, and new road construction. Oversaw grade checking and setting. 
 
Universal Operating Engineer Foreman, 08/87-01/88  
NASA, Sunset Grading and Paving Construction Company, NASA Space Center,  
Responsible for the construction and survey control of new roadwork and miscellaneous site activities 
including sewage ponds construction. 
 
Universal Operating Engineer and Foreman, 10/85-07/87  
State of Arizona Department of Transportation, M.M. Sundt Construction Company, Phoenix, AZ 
On various projects involving new road construction, flood control, drainage, and levy work a $ 60 
million project. Responsible for crews up to 30 to 40 personnel and oversight of grade checking and 
setting on numerous projects. 
 
Oiler, 08/84-10/84 
Stearns-Rogers Construction Company, Lordsburg, NM 
Responsible for the maintenance of all heavy equipment in the shutdown operations of a copper smelter 
mine. 
 
Universal Operating Engineer, 06/83-04/84 
U.S. Air Force, Granite Construction Company, RAMS Project, White Sands Missile Range, NM 
Operator and grade checker in the construction of support facilities and roads for the project.  
 
Universal Operating Engineer, 06/83-07/83  
Stearns and Rogers Construction Co, Hurley, NM 
Assisted in the demolition and reconstruction of a copper smelter. 
 
Universal Operating Engineer, 12/82-01/83  
New Mexico Steel Erectors, Las Cruces, NM 
Assisted in the survey and construction of a correctional facility. 
Corn Construction Company, Santa Rosa, NM 03/82-11/82 
Grade checker and setter in the construction of new roads. 
 
Universal Operating Engineer, 02/80-02/82 
M.M. Sundt Construction Company, Hillsboro, NM 
Assisted in the new construction of a copper tailing and mine dam. 
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PPRROOFFEESSSSIIOONNAALL  AACCCCOOMMPPLLIISSHHMMEENNTTSS  

Outstanding Apprenticeship Award, IUOE Local 953 – 1984 
Universal Operating Engineer, IUOE Local 953 – 1984 
First Aid/CPR certified 

DDIISSCCIIPPLLIINNEE  CCOODDEESS  

16 Construction Manager, Y 
51 Safety/Occupational Health Engineer, N 

SSKKIILLLL  SSEETT  

Geoscience 
Underground Storage Tanks/Refineries 
Health Physics 
Low Level Radioactive Waste 
Regulatory Affairs 
DOT 

LLAANNGGUUAAGGEE  SSKKIILLLLSS  

Spanish Knowledge Level: Secondary: Fluent 
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Education 

MS, Geological Engineering, 
University of Missouri-Rolla, 1979 
BS, Geological Engineering, 
University of Missouri-Rolla, 1973 
BS, Geology, Texas A&M University, 
1970 

Professional Registrations 
Professional Engineer (Civil): 
Wisconsin #E-23160, 1984; Ohio #E-
64765, 2000 ; Kentucky #21331, 
2000; New Mexico #16177, 2003 

Continuing Education 
USACE Construction Quality 
Management Certification April 
2006 
40-hr OSHA HAZWOPER: 1987 
8-hr OSHA Refresher: September 
2005 
40-hr OSHA HAZWOPER: 1987 
10-hr OSHA Construction Safety 
and Health Training: 1997 

Professional Affiliations 
American Society of Civil Engineers 

Publications 
McBee, JM. 1995. Factors 
influencing the selection of off-site 
versus on-site disposal of uranium 
mill tailings. Proceedings of ER 1995; 
Denver, CO. Department of 
Energy. 
Abt, SR, KM High and JM McBee. 
1991. Refined cap design for 
uranium tailings sites. Journal of 
Energy Engineering 117(2):71-87. 
McBee, JM. 1988. Use of piezocone 
on UMTRA: a case history. 
Proceedings of the ASCE 
Convention; 1988; Nashville, TN. 
McBee, JM and DP Gallo. 1986. 
Aquifer storage and recovery: a 
water supply alternative. 
Proceedings of the Wisconsin 
Section of American Water 
Resources Association Conference; 
1986; Baraboo, WI. 
Ilsley, RC, JM McBee and SB 
Fradkin. 1984. Characterization of 
rock conditions for the deep tunnel 
project in Milwaukee. Proceedings 
of the 25th U.S. Symposium on Rock 
Mechanics; 1984; Evanston, IL. 

 
Mr. McBee has 28 years of consulting experience on a variety of 
environmental, construction and geotechnical projects for private, 
municipal and federal clients. He manages and provides engineering and 
hydrogeology expertise on environmentally related projects, including site 
characterization, remedial action design, remedial action implementation 
and regulatory compliance. He also applies his engineering experience on 
construction projects from initial site characterization to providing 
foundation and construction recommendations, through support during 
construction of various types of buildings and transportation facilities. Mr. 
McBee has provided the U.S. Environmental Protection Agency (EPA) with 
engineering assistance and technical oversight support from the remedial 
investigation stage through remedial design and remedial action 
implementation at various federal facilities. He has also served as site 
engineer, engineering manager of special studies, and project manager 
for the U.S. Department of Energy (DOE) Technical Support Contractor on 
Uranium Mill Tailings Remedial Action (UMTRA) project sites. Mr. McBee has 
conducted site characterization investigations and provided foundation 
design and earthwork recommendations on a variety of construction and 
transportation projects. He provided design and construction 
recommendations, including site preparation, subgrade evaluation, 
subgrade stabilization, structural fill placement and geotechnical design 
recommendations, for all portions of the proposed projects. Mr. McBee was 
a project engineer for the characterization and construction of deep and 
shallow tunnel projects for water and transportation systems. 
 
CERCLA / RCRA Site Investigations 
 
EPA Region 9 Federal Facilities Oversight Contract: San Francisco, 
California. Senior Engineer. Provided engineering support directly to the 
EPA and was a technical reviewer for the EPA for remedial actions under 
Comprehensive Environmental Response, Compensation and Liability Act 
at U.S. Department of Defense (DOD) facilities. These projects are part of 
base realignment and closure activities. Reviewed feasibility studies, facility 
assessment reports, remedial action work plans, sampling and analysis 
plans, draft record of decision, completion reports, long-term groundwater 
monitoring plans, quality control plans, technical specifications for remedial 
action cleanup and a plan of action for remediation of a former Leaking 
Underground Storage Tank (LUST) site. Engineering support for the EPA 
included review of removal actions, remedial designs, remedial actions 
and other technical memoranda. Selected projects included 1) evaluation 
and performance assessment of active groundwater treatment system 
using ultraviolet/oxidation technology, and 2) support of field activities for 
installation of a permeable reaction treatment wall using jet-grouting 
techniques (for placement of zero-valent iron) at a DOD site with 
tetrachloroethylene-contaminated groundwater. 
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• Proposed Remedial Actions Evaluation: Los Angeles, California. Project Engineer. Evaluated the proposed 
remedial actions for the Principal Responsible Parties (PRPs) during litigation for selection of the preferred alternative for 
cleanup or containment of contaminated soils and refinery waste sludges. Evaluated site conditions (including groundwater 
and steep slopes), reviewed remedial investigation/feasibility study reports, evaluated three alternatives and made 
recommendations for selection of remedial action that would meet clean-up criteria. This report assisted the PRPs in 
overturning the costly alternative selected by the regulatory agencies by demonstrating that the materials could be 
stabilized in-place on a relatively steep slope through the use of slope stabilization techniques. 

 
EMBANKMENTS, DAM, AND IMPOUNDMENTS 
 
• USDA-Natural Resources Conservation Service (NRCS): New Mexico. Senior Engineer / Project Manager.  

Responsible for soil mechanics and geotechnical evaluations of flood retention dams and auxiliary spillways for the NRCS. 
The analyses were conducted for development of project supplemental watershed plans and environmental documents 
and assessment of proposed rehabilitation measures, if needed. As part of the engineering evaluation of exploratory borings 
were drilled for the dams and the auxiliary spillways. The following tasks were completed and included in a report 
summarizing the subsurface conditions and recommendations for rehabilitation of the dam, if necessary. 
 Evaluated dam and foundation conditions 
 Analyzed slope stability of upstream and down stream slopes, including rapid drawdown conditions 
 Analyzed stability of dam foundation materials 
 Determined slope erodabililty parameters and subsurface conditions of auxiliary spillway; and   
 Determined watershed sediment yield parameters. 

 
CONSTRUCTION INSPECTION / OVERSIGHT 
 
• Construction Quality Control: New Mexico. Quality Control Manager for a construction project administered by the 

U.S. Army Corps of Engineers (USACE).  The project was for construction of an evapotranspirative soil cover and erosion 
control features for a landfill covering approximately 40 acres on a U.S. Air Force Base.  Responsibilities included daily 
inspections, sampling and quality control of both in-place and laboratory testing, preparation of submittals for USACE review 
and approval, and full compliance with USACE Quality Control System protocols. 

 
• Construction Inspection/Oversight: Ohio and Kentucky. Senior Engineer. Provided oversight of quality 

assurance/quality control for testing and inspection services on several construction projects. Supervised technicians and 
reviewed field and laboratory test reports during testing and inspection services on projects for earthwork, auger cast and 
driven pile foundation installation, concrete reinforcing steel placement and cast-in-place concrete.  

 
• Construction Inspection/Oversight: Atlanta, Georgia. Staff Engineer. Monitored construction of foundation 

installations for buildings, parking structures and a sewage treatment structure. Performed vibration monitoring of highway 
construction activities to prevent damage to adjacent structures. 

 
NEPA PROCESS AND DOCUMENTATION (EISS AND EAS) 
 
• DOE UMTRA Surface Remediation Project: Albuquerque, New Mexico. Site Manager. Responsible for 

management and creation of environmental assessments on state, federal and tribal lands. These NEPA documents 
evaluated impacts from remedial investigations and restoration projects undertaken to permanently stabilize uranium mill 
tailings within engineered impoundments and clean up associated groundwater efforts. Participated in numerous public 
meetings to gather public input on these activities. 

 
ENVIRONMENTAL SITE INVESTIGATIONS 
 
• DOE UMTRA Surface and Groundwater Remediation Project: Albuquerque, New Mexico. Site Manager. This 

project dealt with characterization and remediation phases for soil and groundwater clean-up at sites contaminated by 
tailings resulting from uranium milling operations. As a site project manager for several UMTRA projects, directed technical 
support to the DOE to evaluate site environmental (soils, surface water, groundwater and radiological) and geotechnical 
conditions, establish priorities and adjust resources to meet all environmental clean-up standards (including NEPA and EPA 
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groundwater standards) and health and safety requirements. Supervised and directed day-to-day activities of technical 
staff to adhere to schedules and maximize cost benefits to the DOE, using detailed project management and control 
systems (cost, schedules, resources and performance monitoring). Site budgets (DOE total) for characterization, design and 
construction for surface and groundwater remediation programs ranged from $19 million to more than $50 million each.  

 
HYDROCARBON / LUST INVESTIGATION / MITIGATION 
 
• USTs Removal/Replacement Construction Oversight: California. Senior Engineer. Provided construction oversight 

during removal and replacement of six USTs (up to 20,000 gallons in size) at two hospitals. Responsibilities included oversight 
of construction subcontractor, liaison with hospital engineering staff to minimize impact to hospital operations, environmental 
monitoring, health and safety compliance, report preparation and permit/regulatory compliance. 

 
• Engineering Assessment and Corrective Action Plan, Municipal Client: California. Senior Engineer. Provided 

engineering assessment and development of alternatives for a corrective action plan for groundwater compliance of a site 
contaminated by LUSTs. 

 
LANDFILL INVESTIGATION / ENGINEERING 
 
• Landfill Investigation/Engineering Services, Commercial Client: Arkansas. Senior Engineer. Performed a series of 

geotechnical materials evaluations for closure of an existing landfill and construction of a new industrial cement kiln dust 
landfill for a private client. Evaluated on-site soils and rock for potential use as landfill liner and cover materials. Prepared 
closure and post-closure and groundwater monitoring plans for the permit application for the new landfill. 

 
MINE PLANNING AND CLOSURE 
 
• Uranium Evaporation Pond Reclamation and Closure Plan Review: New Mexico. Senior Engineer/Project 

Manager. Aided in the preparation of a closure plan for reclamation of evaporation ponds totaling over 250 acres and 
approximately 1.3 million cubic yards of sediment for a uranium milling operation for submission to the Nuclear Regulatory 
Commission. Included in the closure plan were an evaluation of subsurface conditions for siting of the disposal cell, design for 
construction, cover design, stability analyses, and erosion protection design of the embankment, surface water drainage, 
and re-contouring of the evaporation ponds area. 

 
• Uranium Mine/Mill Reclamation: New Mexico. Senior Engineer. Provided recommendations and engineering design 

of erosion protection systems to the NRC for the Rio Algom Mining Company Quivira Mine Ambrosia Lake Mill Site. The 
project included design of erosion protection systems for tailings pond embankment slopes, embankment toes, evaporation 
ponds, and open channels. Conducted an evaluation of the migration potential of an arroyo adjacent to the mill site to 
assess potential impacts to the long-term stability of the disposal cell. 

 
PETROLEUM RELEASE INVESTIGATIONS AND CORRECTIVE ACTIONS 
 
• Remedial Design and Remediation Oversight: Maljamar, New Mexico. Senior Engineer. An area within the gas 

plant had historically been used for storage of non-essential and out-of-service equipment. Investigations by Tetra Tech 
revealed that the soil contained elevated total petroleum hydrocarbons in sampled strata and low levels of benzene, 
toluene, ethylbenzene and xylenes. Developed a remediation strategy to prevent infiltrating surface water contacting the 
hydrocarbon-impacted soils by placement of a manufactured geomembrane over the impacted soils and backfilling with 
native soils. This remediation strategy was presented and agreed to by the New Mexico Oil Conservation Division (OCD). 
Responsibilities included design, construction oversight and environmental monitoring of remedial activities. Compiled and 
submitted a completion report detailing construction activities and monitoring. After review by the OCD, the site was 
designated as requiring No Further Action. 

 
• Remedial Design and Remediation Oversight: Eunice, New Mexico. Senior Engineer. Contamination impacts at 

depth were discovered after partial removal of hydrocarbon-impacted soils at the site. Developed an alternative 
remediation strategy to prevent infiltrating surface water contacting the hydrocarbon-impacted soils by construction of a 
clay cover and backfilling with native soils. After consultation with the New Mexico OCD, this strategy was approved. 
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Responsible for design, construction oversight and environmental monitoring of remedial activities. Compiled and submitted 
a completion report detailing the construction activities, testing and monitoring. Upon review by the OCD, the site was 
designated as requiring No Further Action. 

 
• Sludge Pond Stabilization and Closure Design/Oversight: Ponca City, Oklahoma. Senior Engineer. Designed 

material stabilization methods, developed a closure plan and provided closure construction oversight for two phases of a 
former refinery waste sludge pond designated as a Corrective Action Management Unit (CAMU). The site is under the 
regulatory purview of the Oklahoma Department of Environmental Quality. The closure activity consisted of stabilization of 
unit contents, and placement of additional site wastes and a clay cap cover system. Cost savings were provided to the 
client through pre-loading of the CAMU contents with refinery waste soils.  

 
REGULATORY COMPLIANCE 
 
• DOE UMTRA Surface and Groundwater Remediation Project: Albuquerque, New Mexico. Site Manager. 

Responsible for several UMTRA project sites that required preparation of conceptual designs, ensuring regulatory compliance 
and coordinating with the NRC, state public health/environmental departments and the affected public. Coordinated 
preparation, approval and final publication of site-specific documents. Typical site documents included remedial action 
plans, NEPA documents, baseline risk assessments, water sampling and analysis plans, site observational work plans and long-
term surveillance plans.  

 
• Airport UST Regulatory Compliance, Federal Aviation Administration: California. Senior Engineer. Performed an 

engineering evaluation for regulatory compliance of USTs at an airport facility. Performed system tests, evaluated monitoring 
system for compliance with federal and state requirements, acted as liaison with the state regulator, prepared report and 
documented compliance.  

 
REMEDIAL DESIGN 
 
• DOE UMTRA Surface Remediation Project: Albuquerque, New Mexico. Project Engineer/Site Manager. 

Responsible for several UMTRA project sites that required site characterization, analysis of alternatives and preparation of 
remedial design recommendations and conceptual designs. Coordinated preparation, approval and final publication of 
site-specific documents, such as remedial action plans and long-term surveillance plans. After the projects were turned over 
to the remedial action contractor, responsibilities included design review, value engineering and construction 
monitoring/audits.  

 
RESEARCH AND DEVELOPMENT 
 
• DOE UMTRA Surface Remediation Project: Albuquerque, New Mexico. Engineering Manager for Special 

Studies. Provided technical oversight of staff and managed the budgets and schedules for several special study 
investigations, each requiring up to 1,000 man-hours. These studies were concerned with disposal cell cover design 
enhancements, design performance, or design alternatives for remedial actions. Accomplishments included significant 
revision and expansion of the project’s technical approach document (300 pages in length) to re-establish the project’s 
multi-disciplinary approach for remedial action design, site selection, site characterization and compliance validation in 
response to EPA groundwater standards. These studies included computer modeling, laboratory testing and bench-scale 
testing of material properties and performance.  

 
SOIL AND FOUNDATION INVESTIGATIONS 
 
• Soil and Foundation Investigations: Alabama, Ohio, Kentucky. Senior Engineer. Conducted geotechnical 

explorations for various clients and types of facilities. Provided earthwork recommendations, including site preparation, 
subgrade evaluation, subgrade stabilization, structural fill placement and geotechnical design recommendations, for all 
portions of the proposed projects. Provided geotechnical engineering expertise for design and construction prior to 
expansion of several water and wastewater treatment plants and water distribution systems.  

 



JOHN M. MCBEE, P.E. 
 

  
Tetra Tech, Inc. Page 5 

• Subsurface Evaluation and Design Recommendations, Commercial Client: Ohio. Senior Engineer. Performed 
an evaluation of rock and soil conditions and provided recommendations of design parameters for design of a foundation 
and retaining wall system integrated with the building on two sides. Provided ongoing support through construction to solve 
problems that developed due to a 20-inch municipal water main and requirements for stabilization and relocation. 
Designed an earth-reinforced retaining wall system for construction of a relocated section of the water main through a rock 
cut and a lateral restraint for the water main. 

 
• Chemical Manufacturing Facility Expansion Geotechnical Investigation: Ohio. Senior Engineer. Conducted the 

geotechnical investigation and analysis for a major expansion of a chemical manufacturing facility. This project involved 
construction of over 10 buildings, plus storage tanks, a cooling tower, liquid containment pits, extension of piping bridges, an 
access road landsite regrading. Utilized previous boring information and drilled 38 borings to get location-specific information 
for structure-specific design recommendations and constructability concerns. 

 
• Geotechnical Investigations, Metropolitan Atlanta Rapid Transit Authority: Atlanta, Georgia. Staff Engineer. 

Conducted field and office engineering aspects of geotechnical investigations for rapid-rail underground, aerial and at-
grade line sections and stations. Duties included field reconnaissance of proposed borings, drilling supervision, sample 
collection, geologic analyses and report preparation.  

 
TUNNELS, PIPELINES AND UTILITIES 
 
• Pollution Abatement Program Geotechnical Engineering Services: Milwaukee, Wisconsin. Project Engineer. 

Provided geotechnical services for a series of projects to design and construct 14- to 30-foot diameter, up to 350-feet-deep 
tunnels, dropshafts, access shafts and a pump station facility in soil, rock admixed face conditions for the Milwaukee Water 
Pollution Abatement Program (MWPAP):. Managed and executed geotechnical investigations and report for a 4-mile 
system of tunnels and drop shafts. Planned drilling and testing, analyzed results and prepared the report, which included 
design recommendations and constructability assessments. Supervised drilling in soil and rock, sample collection and 
logging, in situ testing and piezometer installation. Assisted in the investigation phase of several near-surface collector sewer 
systems for the MWPAP. Also predicted the area of influence from proposed tunneling and analyzed building foundation 
support requirements for one collector system. Performed detailed logging and sample testing of rock core to assess tunnel 
stability. 

 
• U.S. Highway 83 Tunnel Characterization and Geotechnical Design: Clearwater Junction, Montana  Senior 

Engineer. Provided characterization and geotechnical design recommendations for construction of a 200-foot long cut-
and-cover tunnel for a wildlife over-crossing of U.S. Highway 83. Provided design recommendations for the tunnel lining, earth 
pressures, structure foundations and construction considerations. Developed seismic design parameters (response spectra) 
for the structure according to U.S. Army Corps of Engineers guidelines for concrete structures. Work performed for Montana 
Department of Transportation. 

 
• Subway Station Geotechnical Engineering Services: Atlanta, Georgia. Staff Engineer. Performed mapping of 

subway station cavern and line tunnels in rock and shield-driven compressed area mixed-face tunnels with emphasis on roof 
and wall stability for Metropolitan Atlanta Rapid Transit Authority. Monitored performance of support methods and grouting 
programs and related observations to surface and near-surface geotechnical instrumentation. Responsible for the blast 
monitoring network to record ground motion and air blast generated by underground construction of rail station in 
downtown Atlanta. 

 
PROFESSIONAL EMPLOYMENT HISTORY 
 
2002 – Present  Senior Engineer/Project Manager/ Office Manager, Tetra Tech, Inc.  
2000 – 2002  Senior Engineer/Project Manager, CH2M Hill, Inc. 
1998 – 1999  Senior Engineer, QORE Property Sciences 
1987 – 1998  Senior Project Engineer/Project Manager, Roy F. Weston, Inc.  
1981 – 1985  Project Engineer, STS D’Appolonia Ltd.  
1979 – 1981  Staff Engineer, Law Engineering and Testing Company  
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EEXXPPEERRIIEENNCCEE  SSUUMMMMAARRYY  

Twenty-eight years experience in environmental consulting, and analytical and environmental chemistry. 
Experience includes nine years of environmental project management experience; sixteen years project 
chemistry support, laboratory quality assurance, data evaluation, and data management; and eight years of 
environmental analytical laboratory experience.  Currently serving as a delivery order and task manager, 
program chemist, and quality assurance manager for CERCLA and RCRA regulated hazardous waste 
sites for federal and commercial programs. Responsible for managing site assessments, site 
investigations, remedial actions, feasibility studies, engineering evaluations, long-term groundwater 
monitoring, and compliance monitoring and sampling programs. Extensive knowledge and experience 
implementing Federal environmental programs in accordance with U.S. Army Corps of Engineers 
(USACE) Scope of Services, Air Force Center for Environmental Excellence (AFCEE) Technical 
Guidelines, and U.S. Environmental Protection Agency requirements, protocols, and analytical 
methodologies. 

EEDDUUCCAATTIIOONN  

BS, Chemistry/Food Science, Purdue University, 1977 

TTRRAAIINNIINNGG  

40-Hour OSHA Hazardous Waste Training, 29 CFR 1910.120 H&S - 1990 
8-Hour OSHA Hazardous Waste Refresher Training – Current 
Tetra Tech FW, Inc. Project Management Training Level –100, -200 – 1997/2000 
Tetra Tech FW, Inc. Negotiation Skills Training - 2001 
Waste Management Training, 40 CFR 265.16 – 2002 and updates 
DOT/HM-126F HAZMAT Training, 49 DFR 172, Subpart H – 1998 and updates 
Certified Quality Auditor Training – 1995 
Data Quality Objectives/Data Quality Assessment Workshop - 1997 
American Chemical Society - Environmental Laboratory Data Quality Assurance -1998 

CCOORRPPOORRAATTIIOONN  PPRROOJJEECCTT  EEXXPPEERRIIEENNCCEE  

Task Manager, Program Chemist, 1994-Present 
U.S. Army Corps of Engineers, Omaha District, TERC 4 
Provide task management support for this $150 million HTRW contract in support of Holloman, Kirtland, 
and Cannon Air Force Bases in New Mexico. Awards include 41 delivery orders with multiple task order 
in each.  Task manager for 7 years supporting a $350K per year sampling and analysis compliance 
monitoring task including RCRA hazardous waste storage facility, NPDES permit, drinking water, open 
detonation unit, remedial systems, and site investigation projects at Holloman AFB. In addition, perform 
as task manager for a $800K per year long-term groundwater monitoring (LTM) program at Kirtland 
AFB. Responsible for semiannual and quarterly sampling, chemical analysis, and reporting activities for 
40 monitoring wells included under the LTM. As Program Chemist for all task orders associated with this 
contract, responsible for development of project data quality objectives, development of data collection 
quality assurance plans, management and auditing of laboratory subcontractors, oversight and 
management of data validation and ERPIMS database deliverables, evaluation and assessment of 
analytical data and reporting.  
 
Delivery Order Manager, Program Chemist, 1999-Present 
U.S. Air Force Center for Environmental Excellence, 3P A-E and 4P A-E Contracts 
Manager for 11 delivery orders valued at $10M at Andersen Air Force Base, Guam; and one delivery 
each at Barksdale, FE Warren, Kirtland, and Tyndall Air Force Bases totaling $1.5M. Responsible for 
technical and financial management, and implementation of engineering evaluations/cost analysis, 
remedial investigation feasibility studies, RCRA SWMU assessments, groundwater monitoring, landfill 
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maintenance operation, and base-wide plan documents. Provide program chemistry and quality assurance 
(QA) support for this $480M world-wide Air Force Base contract which includes environmental 
restoration, regulatory compliance, pollution prevention, conservation, planning, design and construction 
management. Managed and currently providing chemistry and QA support on this contract in excess of 
$4M for analytical chemistry under numerous delivery orders.  Responsibilities include implementation 
of overall program and project-specific QA procedures and data quality objectives, management of 
laboratory subcontractors, data validation and ERPIMS data deliverables.    
 
General Services Administration (GSA), Program Chemist, 1999-present 
Denver Federal Center, Colorado, Federal Highways Administration (FHWA)  
Provide program chemistry, chemical QA, and laboratory and data management support for the Denver 
Federal Center (DFC) site-wide groundwater monitoring, background characterization, Area 16 
investigation, and Interim Measure #2 operation and maintenance programs. As lead chemist for this 
contract, responsible for development of project data quality objectives, data collection plans, data 
validation, and electronic data management using the DFC Database Management System. Responsible 
for implementation of the Quality Assurance Project Plan for the DFC Site-Wide RCRA Facility 
Investigation for project-specific work, and laboratory subcontractor management in excess of $1M in 
analytical work. 
 
Program Chemist, 1993-Present 
U.S. Fish and Wildlife Service – Grand Calumet, Roxanna Marsh, Grant Kohrs Ranch, Amchitka 
Island, Great Swamp National Wildlife Refuge, Sachuest Point NWR, Trustom Pond NWR, 
Patuxent Chemical Leachfield, Kenai Alaska, D'Arbonne and Ouachita NWR 
Responsible for development of project data quality objectives; field sampling and quality assurance 
plans for nonhazardous and hazardous preliminary site assessment, site inspection, remedial investigation 
and design, and feasibility study, management and oversight of subcontractor labs; and management of 
database development, validation of analytical data, and data assessment and interpretation. Designed 
presentation and provided instruction on development of data quality objectives, analytical lab selection, 
analytical methods, and data validation for 2 day CERCLA training program in support of USFWS refuge 
management and Service Pollution Control Office. 
 
Task Manager, Project Chemist, 1991-1993 
Oak Ridge National Laboratories, Low-Level Mixed Waste Drum Characterization, Oak Ridge, 
TN 
Managed chemical and process knowledge characterization of 1,000 low-level radioactive waste 
containers. Implemented the process knowledge approach as an alternative to analytical testing, resulting 
in a cost savings to the client. Responsible for development of the field sampling plan and the QA plan; 
coordinated project tasks and personnel; quality assurance of all drum characterization process 
knowledge, analytical data, and deliverables; and chemistry oversight and technical review of all waste 
materials in accordance with RCRA regulations to determine ultimate disposal options. Involved with 
revising the current waste management tracking system, and establishing and implementing a waste 
generator training program at Oak Ridge National Laboratories.  
 
Program Chemist, 1990-2000 
U.S. Army Rocky Mountain Arsenal, Colorado, Continuous Air Quality Monitoring and 
Meteorological Program, Fluoroacetic Acid Volume Refinement Soil Sampling Program, In-situ 
Biotreatability Program, Supplemental Field Study, Commerce City, CO 
Responsible for chemistry and analytical support for field sampling activities; laboratory coordination, 
oversight, and auditing; and analytical data evaluation for report preparation. Responsible for analytical 
support for Chemical Data Assessment Program including 20,000 particulate and gaseous air samples for 
modified EPA analyses, and 10,000 water and soil samples for routine and non-routine chemical analyses. 
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Also responsible for technical evaluation, coordination, and oversight of analytical subcontractors, 
auditing of subcontractor labs; and coordination and management of IRDMIS deliverables. 
 
Project Chemist, 1991-1998 
U.S. Army Environmental Center, Tooele Army Depot-South and Dugway Proving Ground, UT 
Performed laboratory coordination for field data collection activities on this $25 million RFI, where 
responsibilities included technical evaluation and laboratory procurement; laboratory oversight, 
performance auditing, and quality assurance of analytical methods for $5 million of subcontracted 
analytical work. Responsible for management of data validation, project database management, and data 
assessment for report preparation. Coordinated and evaluated the analytical data for use in waste 
management program. Provided client with substantial cost savings as a result of our timely and efficient 
waste management procedures. 
 
Project Chemist, 1991-1994 
U.S. Bureau of Reclamation, Krejci Dump Site, Ohio, Bingham Creek, Utah, Warren Air Force 
Base, Wyoming 
Provided support in developing work plans, field sampling and analysis plans, and quality assurance 
project plans. Provided a cost savings to the client by performing on-site compatibility testing of samples 
from more than 800 waste drums and off-site confirmation analysis for the cradle-to-grave remediation at 
the Krejci Dump site. Responsible for laboratory coordination, data review and verification, reporting, 
documentation, and project database management. In addition, performed as the project manager for the 
Bureau of Reclamation Wright Patterson data validation task. Responsible for project coordination, 
budgets, labor, schedules, and quality control. Designed and implemented an on-site laboratory that 
resulted in a significantly reduced analytical program and a $50,000 savings. 
 
Project Chemist, 1992 
Rocky Flats Plant, Colorado 
Supported the data analysis, data verification, and report preparation for the 1990 Surface Water and 
Sediment Geochemical Characterization Report at the Rocky Flats Plant in Colorado, a nuclear weapons 
production facility. This report documents the analytical results of samples collected during 1990 to 
monitor releases. Primarily involved with the investigation of questionable items for organic, inorganic, 
and radiochemical data. Upon completing this review, worked with EG&G Rocky Flats staff to document 
the needed changes to the database and to verify data validation for the final report. 

PPRREEVVIIOOUUSS  EEXXPPEERRIIEENNCCEE  

Gas Chromatography Section Manager, Hunter Environmental Services, Denver, CO – 1989 - 1990 
Environmental Laboratory Supervisor, PACE, Denver, CO – 1988-1989 
Assistant Organic Section Manager, Truesdail Laboratories, Tustin, CA – 1985 - 1988  
 
Responsible for managing and supervision of all aspects of the organic gas chromatography laboratory 
section operations which conducted trace analysis of pesticides, herbicides, polychlorinated biphenyls, 
and volatile organic compounds using USEPA protocol. Provided training for new employees, scheduled 
all gas chromatography work, budgeted manpower hours, responsible for maintaining laboratory 
equipment, and reviewed the quality of all data generated by the section.  Responsible for laboratory 
project management for two drinking water contracts for the Department of Health Sciences that involved 
coordinating sampling, scheduling, analysis, data reporting, and client interaction. 
 
Chief Chemist/Laboratory Supervisor, SGS Control Services, New Orleans, LA – 1981 -1985 
Laboratory Supervisor, Barringer Resources, Arvada, CO – 1878 - 1981 
Performed gas chromatography and mass spectrometry analysis of pesticides, fumigants, transformer oils, 
petroleum, and petroleum products using USEPA methodology.   Responsible for managing extraction 
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and analysis sections of laboratory, maintaining and calibrating laboratory equipment, performing quality 
control, developing and improving analytical methods, and client interaction and reporting. 

PPUUBBLLIICCAATTIIOONNSS  &&  PPRREESSEENNTTAATTIIOONNSS  

PUBLICATIONS 
 
Moss, P., Wheelock, R. Quantitative On-Site Analyses of Total Recoverable Petroleum Hydrocarbons 
During A Resource Conservation and Recovery Act Facility Investigation at Holloman Air Force Base. 
1995. 
 
Armstrong, J., Edson, H., Huston, K., Kutchenreiter, M., Ley, T., Lucas, P., Moss, P. Air Quality and 
Meterological Monitoring at the Rocky Mountain Arsenal. 1995. 
 
Armstrong, J., Booth, M., Kutchenreiter, M., Moss, P., Winslow, M. Quality Assurance Activities 
Associated with Passivated Canister Sampling at the Rocky Mountain Arsenal. 1996.  
 
PRESENTATIONS 
 
“FE Warren Air Force Base 2004 Industrial Effluent Waste Water Study”, SAME Frontier Post, January 
2006. 
 
"Successful Implementation of the AFCEE PE Program", AFCEE Pollution Prevention Conference. 
August, 2002. 
 
"CERCLA Training: A Review Focused on USFWS Sites", U.S. Fish and Wildlife Service, Pollution 
Control Office. June, 1996.  

PPRROOFFEESSSSIIOONNAALL  AAFFFFIILLIIAATTIIOONNSS  

Society of American Military Engineers, Frontier Post 
Purdue University Alumni Organization 

DDIISSCCIIPPLLIINNEE  CCOODDEESS  

Administrative: 001, N 
Chemical Engineers: 003, N 
Chemical Experts: 136, Y 

SSKKIILLLL  SSEETT  

CHEMICAL SCIENCE  
Atomic Absorption 
Chemical Data Acquisition 
Plan 
Drum Compatibility Testing 
Deputy Project Manager 
Drum Sampling 
Field/Mobile Laboratory 
Oversight 
Field QA Audits 
Feasibility Study 
Field Sampling and Analysis 
Plan 

Gas Chromatography 
Gas Chromatography/Mass 
Spectrometry 
Geotechnical Sampling  
Volatile Headspace Analysis 
Inorganics 
Infrared 
Laboratory QA Audits  
Organics 
Proposal Lead 
Quality Assurance Officer 
Quality Assurance Plan 
Risk Assessment 

Resource Conservation 
Recovery Act 
Remedial Action 
Remedial Investigation 
Remedial 
Investigation/Feasibility 
Study 
Site Characterization 
Task Leader 
Wet Chemistry 
Work Plan 
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EEXXPPEERRIIEENNCCEE  SSUUMMMMAARRYY  

Twenty-five years experience in civil construction, remediation and environmental projects. 

EEDDUUCCAATTIIOONN  

AA, Computer Training, Bakersfield Vocational College, 1974 
AA, Geology, Engineering, Fresno City College, 1970 
AA, Mechanical & Map Drafting, Bakersfield City College, 1972 
AA, Mechanical Engineer/Geology, Bakersfield City College, 1970 

RREEGGIISSTTRRAATTIIOONNSS//CCEERRTTIIFFIICCAATTIIOONNSS  

 

TTRRAAIINNIINNGG  

10 Hours/Superintendent Training - April 2000 
Annual Refresher/Hazardous Waste Operations & Emergency Response - February 2000 
2 Day Course/Pre-Operational Assessment Process - April 2000 
8 Hr Authorized Entrants, Attendants, Entry Supervisor/Permit Required Confined Space Entry - 
February 2000 
8 Hr/Respiratory Training - February 2000 
DOT Safe Transportation of Hazardous Materials - February 2000 
Bloodborne Pathogens -February 2000 
Control of Hazardous Energy - January 1998 
Lead Safety Awareness - February 2000 
Trenching and Excavation - February 2000 
Hazardous Material (40hrs plus 8hrs Supervisor Training)  
Refinery BAT Training 
Competent Person Shoring 
20 Hours/Radiological Worker II - May 2000 
8 Hour/Chemical Accountability School - June 2000 
8 Hours/USBPA Method 22 Dust Emissions - June 2000 
Registered Environmental Assessor/REA (expired) 

CCOORRPPOORRAATTIIOONN  PPRROOJJEECCTT  EEXXPPEERRIIEENNCCEE  

2003 – 2005 Alcoa, Reynolds Metals.  Troutdale, Oregon; Reduction Plant, Smelter Remediation, 
Construction Manager 
Provided estimate and proposal assistance, scope, schedule, budget, subcontractor oversight, and client 
point of contact for a single point of authority. This contract is valued at $11M to $29M with salvage and 
equipment asset recovery. Project elements included demolition and remediation of 110 acres on the plant 
site and 25 acres of building structures and support infrastructure. Waste steams included PCBs at TSCA 
levels, asbestos containing material, lead, coal tar pitch (PAHs), beryllium, mercury, spent potliner 
(RCRA KO88), fluoride, hydrocarbons, and chlorinated solvents. 
 
Site-specific issues included:  
Robertson Siding 
The siding was composed of 2 layers of a tar coating containing 11,000 to 17,000 ppm PCB and a fiber 
mat of asbestos totaling approximately 340K sq ft on 25 buildings. Seventy-two roof ventilators were 
fabricated out of the siding. The siding material had flaked off and contaminated interior dust and painted 
steel surfaces and the soil adjacent to buildings. Concentrations in the soil averaged 6 ppm PCBs. The 
siding removal was performed per asbestos abatement requirements and disposed of in a subtitle D 
landfill.  
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Galbestos Roofing 
The roofing consisted of approximately 225K sq ft of roofing on 10 buildings, composed of an asbestos 
fiber mat and a single coat of PCB-containing tar. Roofing removal was performed per asbestos 
abatement requirements with disposal in a subtitle D landfill. 
 
Asbestos 
Thirty-nine thousand windows in the plant were held in place with an Asbestos Containing Material 
(ACM) glazing compound. Five-hundred and fifty thousanbd sq ft of the Robertson Galbestos siding 
incorporated asbestos fiber mats in their construction. Asbestos was also present in the floor tile. Provided 
insulation abatement to steam lines and flange gaskets and removal and abatement of the plant’s 20K 
linear feet of underground water distribution transite pipe. 
 
Regulatory Issues: This was a Superfund and CERCLA site\ 
 
2002- 2003, Boeing, Mather Field, Sacramento Ca. Design Build Water Treatment Plant for 
Perclhorate Treatment and Conveyance Pipelines from existing wells; Construction Manager 
Assisted in the final design and proposal estimate, procurement, subcontract agreements, scope, 
schedule, budget, and kick off of construction. The total contract amount was $14M. Perchlorate 
was one of the major waste streams and the major project elements included the design/build of a 
water conveyance system from existing wells and another conveyance system for an off site 
water treatment plant (including the treatment technology). Other project elements included 
permitting, right-of-way agreements, design and construction of the control building, installation of 
conveyance piping, design and construction of canal crossing bridges, and construction of horizontal 
borings and under crossings. 
 
Site-specific issues included: Pipe line right-of-way agreements from tenants of the county government-
owned and development property; Permit agreements from the county government and regional water 
quality board; Canal and right-of-way conflicts for the water treatment technology. 
 
2002, US Navy Hunters Point Navy Shipyard, San Francisco CA, Construction Manager 
Proposal estimate and work plan, subcontractor oversite, and acting client point of contact for the site. 
The contract was estimated at $11.4M. Waste streams included asbestos, hydrocarbons, PCBs, Low Level 
Radioative Waste (LLRW), RCRA-restricted wastes, and lead. Major project elements involved 
environmental survey of the site structures; identification, characterization and mitigation of all waste 
streams; selective demolition; and preparation of the site for turn over to the City of San Francisco. 
 
2001-2002, US Navy Point Molate Navy Fueling Facility. Point Molate CA, Construction and Site 
Manager. 
Worked on the estimate, proposal, and work plan, provided subcontractor over site, and was the site 
point-of-contact for this $3.2M project. Waste streams included hydrocarbons, ACM, PAHs, and lead. 
The project consisted of remediating the construction debris on a steep hillside for landfill closure and 
sale to the City Of Richmond, including waste stream removal; leach ate collection, wetland mitigation, 
grading, storm water control structures, extensive erosion control, well drilling, landscaping, hydro-
seeding, rip-rap placement, transit pipe removal, road construction, fencing, and underground utility 
installation. Most of the work was performed through heavy rain fall of over a foot in four months. Also, 
this was a high-visibility project as the toe of the slope’s footprint was at the edge of the San Francisco 
bay. 
 
2000 –2001, Gibson Refinery, Waste Recycling Facility Solids and Liquid, Bakersfield, CA. 
Construction and Site Manager. 
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Prepared the estimate and work plans and oversaw the subcontractors, as well as ensuring environmental 
compliance on this $1.6M contract. Contaminants included hydrocarbons, ACM, PAHs, lead, PCBs, lab 
packs, and RCRA waste. Work was performed under an Emergency Cleanup Order by the Department of 
Toxic Substance Control. Remediated liquids and solid waste streams from the multi-tank refinery, 
including support structures. Demolished the refinery to surface grade level. Stabilized and installed 
erosion control measures on existing contaminated stockpiles.  
 
2000- 2000, US Dept. of Energy. Fernald Nuclear feed Plant, Fernald, OH. Civil and Mechanical 
Superintendent. 
Reviewed plans, mobilized the site, and created the work plans. Oversaw multiple subcontractors and 
craft. Also worked on the schedule, scope, budget, safety plans for this $54M contaminated with radon 
and LLRW. Constructed construction support facilities, performed site grading while avoiding 
underground utilities, constructed concrete storm water protection, foundations and slabs for the new 
handling facility, pouring over 5K cy of concrete. Also performed selective demolition, mechanical 
piping and erosion control installation, surveying, while referring to the as-built drawings 
 
Site Superintendent, October 2000 -Present 
Gibson Environment, Gibson Environment Project, Bakersfield, CA 
Use 25 years of civil construction experience, remediation, and environmental projects to perform 
responsibilities of Construction/Site Superintendent on demolition and remediation of miscellaneous 
hazardous wastes on Gibson Environmental Project. Responsibilities include: overseeing subcontractor’s 
(demolition and civil) on site; site health and safety; writing work plans; daily briefings; preparation of 
cost estimates for additional work; and implementing work according to the site schedule, health and 
safety plan, and work plan. 
 
Regulatory Issues: Dept. of Toxic Sub. Control; Kern County Environmental Health Department; San 
Jaquin Air Resource Board. 
 
Civil Superintendent, April 2000 - October 2000 
Fluor Fernald, Silos 1 & 2, Hamilton, OH 
Constructed various civil facilities, wrote site-specific Safe Work Plan, contract administration, 
scheduling, performed various managerial duties while those positions were being filled. 
 
Regulatory Issues: Ohio EPA 

PPRREEVVIIOOUUSS  EEXXPPEERRIIEENNCCEE  

Sales Representative, Estimator, Project Manager, 1998-2000 
Western Farm Service, Watson Ville 
General Contractor-Excavated, loaded transport, various impacted soils. 
 
Regulatory Issues: Lifetime Job Experience with the following regulatory agencies: EPA, US Dept of 
Wildlife Fish and Game, US Coast Guard, Air Force, Navy, Army, FBI, Dept. of Toxic Substances 
Control, Regional Water Quality Control Boards, Air Pollution Control Districts, Air Quality 
Management Districts, various local environmental health departments, fire departments, and police 
departments. 
 
Estimator, Project Manager, Site Superintendent, 1999 
AT&T, Various sites in California and Western States  
Tank removal at various sites. Retrofited existing systems. 
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Regulatory Issues: Lifetime Job Experience with the following regulatory agencies: EPA, US Dept of 
Wildlife Fish and Game, US Coast Guard, Air Force, Navy, Army, FBI, Dept. of Toxic Substances 
Control, Regional Water Quality Control Boards, Air Pollution Control Districts, Air Quality 
Management Districts, various local environmental health departments, fire departments, and police 
departments. 
 
Estimator, Project Manager, Site Superintendent Subcontractor to CH2M Hill, 1999 
Pacific Gas & Electric, Brisbane, CA  
Excavating, handling, stockpiling, hazardous soil, ply nuclear aeromatics and lead. Approximately 19000 
cy includes underground improvements and site grading. Off site transportation and disposal-project 
unfinished. (Contract bid $825,000) 
 
Regulatory Issues: Lifetime Job Experience with the following regulatory agencies: EPA, US Dept of 
Wildlife Fish and Game, US Coast Guard, Air Force, Navy, Army, FBI, Dept. of Toxic Substances 
Control, Regional Water Quality Control Boards, Air Pollution Control Districts, Air Quality 
Management Districts, various local environmental health departments, fire departments, and police 
departments. 
 
Estimator, Project Manager, Site Superintendent, 1999 
Casmalia Resource and Foster Wheeler Environmental-EPA, Casmalia, CA 
Construct butress (silver fill) phase one of four pond closures-project unfinished (-$150,000 each phase). 
 
Regulatory Issues: Lifetime Job Experience with the following regulatory agencies: EPA, US Dept of 
Wildlife Fish and Game, US Coast Guard, Air Force, Navy, Army, FBI, Dept. of Toxic Substances 
Control, Regional Water Quality Control Boards, Air Pollution Control Districts, Air Quality 
Management Districts, various local environmental health departments, fire departments, and police 
departments. 
 
Sales Representative, Partial Estimator, 2000 
DTSC-Gibson Environmental, Bakersfield, CA 
Removal of hazardous liquids from various tanks. Transportation and disposal. (-$1,300,000 plus time 
and material). 
 
Regulatory Issues: Lifetime Job Experience with the following regulatory agencies: EPA, US Dept of 
Wildlife Fish and Game, US Coast Guard, Air Force, Navy, Army, FBI, Dept. of Toxic Substances 
Control, Regional Water Quality Control Boards, Air Pollution Control Districts, Air Quality 
Management Districts, various local environmental health departments, fire departments, and police 
departments. 
 
Estimator and Subcontractor to Jacob Engineering and Unocal, 2000 
Avila Beach Phase II, Avila Beach, CA 
Selective demolition, excavation, transporting, decontaminating, importing, compacting, grading, 
surfacing, hydro seeding-project unfinished. 
 
Regulatory Issues: Lifetime Job Experience with the following regulatory agencies: EPA, US Dept of 
Wildlife Fish and Game, US Coast Guard, Air Force, Navy, Army, FBI, Dept. of Toxic Substances 
Control, Regional Water Quality Control Boards, Air Pollution Control Districts, Air Quality 
Management Districts, various local environmental health departments, fire departments, and police 
departments. 
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Estimator, Project Manager, Site Superintendent and Subcontractor to Holguin Fahan and 
Associates, 2000 
Goleta Water District, Goleta, CA  
Demolition, excavating, construction bio vent stockpiles, shoring, backfilling, grading, surface concrete, 
and reinstall utilities. Project in phase two of four. (#308,000 plus time and material). 
 
Regulatory Issues: Lifetime Job Experience with the following regulatory agencies: EPA, US Dept of 
Wildlife Fish and Game, US Coast Guard, Air Force, Navy, Army, FBI, Dept. of Toxic Substances 
Control, Regional Water Quality Control Boards, Air Pollution Control Districts, Air Quality 
Management Districts, various local environmental health departments, fire departments, and police 
departments. 

PPUUBBLLIICCAATTIIOONNSS  &&  PPRREESSEENNTTAATTIIOONNSS  

 

PPRROOFFEESSSSIIOONNAALL  AACCCCOOMMPPLLIISSHHMMEENNTTSS  

Received letter of commendation from Ohio EPA for work at Fernald Silos 1&2 Project, Hamilton, OH. 

PPRROOFFEESSSSIIOONNAALL  AAFFFFIILLIIAATTIIOONNSS  

 

DDIISSCCIIPPLLIINNEE  CCOODDEESS  

12 Civil Engineer, N 
16 Construction Manager, Y 
15 Construction Inspector, N 
18 Cost Engineer/Estimator, N 
30 Geologist, N 
55 Soils Engineer, N 
56 Specifications Writer, N 
57 Structural Engineer, N 
38 Land Surveyor, N 
60 Transportation Engineer, N 
 

SSKKIILLLL  SSEETT  

AIR SCIENCES 
Air Quality Permitting  
Ambient Monitoring  
Boiler Design  
Continuous Emission Monitoring  
Database Management  
Emission Inventories 
Environmental Impact Statements  
Instrument Development 
Permitting Strategy  
Pollution Control Design  
Process Control Design 
Process Engineering  
Programming  
Regulatory Compliance 

Risk Assessment  
Risk Management  
SARA Documentation  
Stack Testing 
 
BIOLOGICAL SCIENCES 
316(a) and (b) Demonstrations 
Aerial Surveys 
Biological Assessments 
Biological Field Studies 
Biological Modeling 
Terrestrial and Aquatic Systems 
Botanical Inventories 
Community Survey 
Compliance Monitoring 
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Dredging and Material Disposal 
Environmental Assessments 
Environmental Chemistry 
Environmental Engineering 
Environmental Geology 
Environmental Impact Statement 
Environmental Monitoring 
Environmental Permitting 
Environmental Risk Cost/Benefits 
Erosion Control 
Field Sampling 
Geologic Hazard Evaluations 
Geological Mapping 
Groundwater Sampling 
Hydrology 
Landscape Ecology 
Mitigation Design 
Mitigation Plans 
Natural Resource Damage Assessment 
NEPA 
NEPA Assessments 
NPDES Permitting 
Project Management 
Quantitative Analysis 
Resource Planning 
Risk Assessment Modeling 
Sediment Control 
Sediment Transport 
Slope Stability 
Soil Survey 
Soil/Sediment Quality 
Soils 
Surface Water Sampling 
Threatened and Endangered Species 
Assessments 
Threatened and Endangered Species Surveys 
 
CHEMICAL SCIENCES 
Air Sampling 
Chemical Quality Management Plan 
Data Management Plan 
Deputy Project Manager 
Drum Compatibility Testing 
Drum Sampling 
Engineering Evaluation/Cost Assessment 
Fate and Transport Modeling 
Feasibility Study 
Field QA Audit 
Field Sampling and Analysis Plan 
Geotechnical Sampling 
Groundwater/Surface Water Sampling 

Infrared 
National Pollution Discharge Elimination 
System 
Organics 
Preliminary Assessment/Site Investigation 
Quality Assurance 
RCRA Compliance Audit 
RCRA Facility Investigation/RCRA Facility 
Audit 
Remedial Action 
Remedial Investigation 
Remedial Investigation/Feasibility Study 
Resource Conservation Recovery Act 
Site Characterization 
Site Closure Plan 
Soil/Sediment Sampling 
TANKS Sampling 
Task Leader 
Transformer Sampling 
Volatile Headspace Analysis 
Waste Characterization 
Wipe Sampling 
 
GEOSCIENCE 
Borings and Wells - Geotechnical Borings 
Borings and Wells - Monitoring Well 
Installation 
Borings and Wells Recovery Well / Production 
Well Installation 
Borings and Wells - Soil Classification / 
Logging 
Exploration - Mine Tailings Piles 
Exploration - Mineralogy 
Exploration - Petroleum / Gas Fields 
Hydraulics / Design - Dewatering 
Hydraulics / Design - Extraction Well Design 
Hydraulics / Design - Injection Well Design 
Hydraulics / Design - Interceptor Trenches / 
French Drains 
Hydraulics / Design - Product Recovery Well 
Design 
Hydraulics / Design - Slurry Walls / Cut Off 
Trenches 
Hydraulics/ Design - Extraction Well Design 
Hydraulics/ Design - Injection Well Design 
In Situ Remediation - Air Sparging 
In Situ Remediation Bioremediation 
In Situ Remediation - Soil Vapor Extraction  
Manufactured Gas Plants - Coal Gas Sites  
RCRA / CERCLA 
Sampling - EPA / CLP Paperwork 
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Sampling - Groundwater 
Sampling - Sediment 
Sampling - Soil 
Sampling - Water Level Measurements 
Underground Storage Tanks / Refineries 
 
HEALTH PHYSICS 
Decontamination & Decommissioning 
Operations 
Decontamination & Decommissioning Planning 
High Level Radioactive Waste 
Low Level Radioactive Waste 
Shipping/Transportation of Radioactive 
Materials 
 
HEALTH RISK 
Environmental Assessments 
Environmental Impact Studies 
Evaluation of Remedial Alternatives 
Fate & Transport Modeling - Air (In & Outdoor) 
RCRA 
Risk Communication 
Sampling & Analysis Planning 
 
REGULATORY AFFAIRS 
Above-Ground Storage Act 
Air Operating Permits 
Air Permitting 
Asbestos 
Base Realignment and Closure Requirements 
CERCLA 
CERCLA Remedial Investigation 
Coastal Zone Regs.  
Compliance Audits 
Debris 
DOE Orders 
DOT 
DOT Hazardous Materials 
DOT/Transporter regs. 
Dredge & Fill Permits 
Emergency Planning 
Environmental Assessment 
Environmental Assessments for Property 
Transactions (Phase I & II) 
Environmental Audits 
Environmental Compliance Audits 
Environmental Impact Statement 
Environmental Site Assessments 
Environmental Training 
EPA Common Sense Initiations 
Hazardous & Solid Waste Mgmt 

Hazardous Waste Management 
Inspections/Audits 
Installation Restoration Program 
ISO 14000 
LDRs 
Licensing 
Medical/ Infectious Waste 
Mixed Waste 
MTCA 
NCP 
NEPA 
NESHAPs 
NPDES 
NPDES Stormwater permitting & Facility 
Compliance Inspections 
OSHA PSM 
PCBs 
Permitting (Air, Water & Hazardous Waste) 
Petroleum Contaminated Sites 
Phase I ASTM 
Phase II 
Pollution Prevention 
Pre-Acquisition Audits 
Radioactive Waste 
RCRA 
RCRA Closure 
RCRA Corrective Action 
RCRA Facility Investigation 
RCRA Generator Requirements 
RCRA Hazardous Waste Mgmt 
RCRA LDRs 
RCRA Permitting 
RCRA TSDF regs. 
RCRA Waste Characterization 
Recycling 
Release Reporting-CERCLA/RCRA 
Remediation 
RFAs 
RFIs 
Risk Engineering & Environmental Site 
Assessments 
Safe Drinking Water Act 
SARA Title III 
SARA 
Solid Waste 
Solid/Hazardous/Radioactive Waste 
Designations 
Settlement Negotiations 
Stormwater 
Stormwater Permitting 
SPCC Plans 
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Superfund 
Transporter regs. 
Treatability studies 
TSCA Import/ Export 
TSCA/PCB disposal 
Technical Support to Regulatory Development 
Used Oil 
UST Closure 
TSCA 
UST Remedial Monitoring 
UST Removal & Closure 
Waste Characterization 
Waste Minimization 
UST Corrective Action 
Wetlands 

USTs 
Waste Transportation & Disposal 
 
SOCIAL SCIENCE 
Community Relations 
Cultural Resources 
Economic Feasibility 
Economics 
Finance 
Planning 
Recreation 
 
OTHER  
Low-Level Radioactive Waste Disposal Facility 
Siting 

 

TTEECCHHNNIICCAALL  EEXXPPEERRTTIISSEE  

Various in the civil and mechanical engineering industries, including: drafting, cost accounting, grade 
setting, excavating and site grading, shoring, environmental, bio-venting, water treatment plants, 
hazardous transport, agency approvals, writing work plans, project management of underground projects, 
computer estimating, blueprint knowledge, heavy equipment operator, demolition, remediation and bio-
remediation, vapor extraction, tank removal, disposal, sampling, assessments, health and safety plans, 
permitting, and structural and non-structural concrete. 

LLAANNGGUUAAGGEE  SSKKIILLLLSS  

Spanish Knowledge Level: Secondary: Familiar 

PPRROOFFEESSSSIIOONNAALL  RREEFFEERREENNCCEESS  

Kern Environmental Service 
Frank Rosenlieb 
P.O. Box 5337, Bakersfield, CA 93388 
1-800-332-5376 
 
Holguin, Fahan and Associates 
Lisa Hancock--Title:- 
Ventura, CA 
805-652-0219 
 
Brown and Bryant Superfund EPA 
Kennedy/Jenks Consultants 
James Curtis--Title:- 
3336 Bradshaw Road, Suite 140, Sacramento, CA 95827 
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EEXXPPEERRIIEENNCCEE  SSUUMMMMAARRYY  

Mr. Snow has over 30 years of construction/Remediation experience, including significant supervisory 
experience in soil Remediation projects on a wide range of CERCLA, RCRA, and other Hazardous Waste 
projects. He has the cross training and experience necessary to perform both Site Supervisor and Health & 
Safety Officer duties. He has extensive experience supervising and providing technical and field support 
through all phases of these projects, including client and regulatory agency interface, project scoping, 
Work Plan and Health & Safety Plan development, preparation and evaluation of contract bid 
specifications, procurement of materials and equipment, supervision of field crews, supervision of quality 
control technicians, planning, scheduling, documentation of the field work pursuant to Technical and 
Construction Bid Specifications, and project technical and financial reporting. He has supervised heavy 
equipment, material handling and earth moving operations, and transportation and disposal of hazardous 
and non-hazardous waste streams. In addition to his experience on multiple excavation, remediation, and 
demolition projects, Mr. Snow’s experience includes waterway dredging excavation, construction and 
installation of erosion control measures, installation of HDPE liners, PVC liners, Hypalon liners, and XR-
5 liners along with installation of supplementary components such as GCL liners geotextiles and 
composites in conjunction with liner systems, and oversight of multidisciplinary field teams, 
subcontractors, and craft personnel. 

EEDDUUCCAATTIIOONN  

BS, Civil Engineering, Conestoga College of Applied Arts and Tech, 1973 

TTRRAAIINNIINNGG  

40-Hour OSHA Hazardous Waste Health & Safety Training 
8-Hour OSHA Hazardous Waste Health and Safety Refresher 
Confined Space Entry 
Loss Control Training Program 
Environmental and Safety Supervisor Course 
OSHA Supervisor Training 
Waste Management Employee Training Program, 40 CFR 265.16 
DOT Employee Training Program, DOT/HM-126F Hazmat Training 49 CFR 172, Subpart H  
OSHA Construction Safety and Health Training 
Hard Dollar Level 1 Certification 
Hard Dollar Level 2 Certification 
Procurement Training & Certification of Authority 
PM 200 Training 
PM 300 Training 
USACE Construction Quality Management for Contractors and RMS for Contractors 
Virginia Class A Contractor 

CCOORRPPOORRAATTIIOONN  PPRROOJJEECCTT  EEXXPPEERRIIEENNCCEE  

Project Manager 
RMC Troutdale Smelting Plant Additional work 
Troutdale Oregon 
Project Manager for $3,000,000.00 in additional work for Alcoa at the Troutdale Oregon site. The work 
consists of construction of a Focused Extraction/Production Well Optimization System, installation of a 
new watermain, modification of building 70, and additional soil and rock removal and disposal. All work 
is being self performed by Tetra Tech EC, Inc. 
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Project Manager 
Fairmead Landfill Expansion 
Madera County California 
Project manager for the construction of a new landfill cell and leachate collection system. 
 
Project Manager 
RMC Troutdale Aluminum Smelting Plant Demolition and Remediation 
Troutdale Oregon 
Project Manager for the Demolition of an Aluminum Smelting Plant and for the site remediation. The 
project consists of the clean out and abatement of 25 acres of buildings and the associated underground 
utilities, salvage of process materials (Alumina, Bath, Flouride, and Coke products), recycling of scrap 
metal both ferrous and non-ferrous, recycling of wood products, and recycling of salvaged oil products. In 
addition the project involves the remediation of the plant site to clean up goals and restoration of the plant 
site for future sale. The project has a duration of 24 months and is valued at $20,000,000. 
 
Project Manager 
South Landfill Remediation 
Alcoa Troutdale Facility, Troutdale, OR 
Project Manager for the purging and demolition of 900 lf of natural gas pipeline and the remediation of 
the South Landfill including the excavation, loading, and transportation of 65,000 tons of contaminated 
soil. Also included in the landfill remediation was grading, construction of a new concrete entrance, and 
construction of 2,100 lf of gravel roads. 
 
TERC Contract No. DACW45-94-D-003 Delivery Orders 31 and 34 
Kirtland Air Force Base, Albuquerque, New Mexico 
Construction Manager for the closure of several landfills on Kirtland Air Force Base in Albuquerque, 
NM. The closure actions for these landfills include removal actions at several landfills and construction of 
Evapotranspiration (ET) Soil covers at the remaining landfills.  
 
Former Industrial Landfill Closure, Parkersburg, WV 
Project Manager on a design/build contract for the Parkersburg Landfill Closure, located in 
Parkersburg, West Virginia.  
The Parkersburg Landfill Closure is a voluntary clean up and closure for a confidential client. The major 
items of work include the solidification of 26,000 CY of tar like material and debris contaminated with 
the tar, construction of a landfill cap, a storm water collection and outlet system, a new site entrance, 
construction of a 10,500 SF concrete pad, placement of cover soil and topsoil, and hydro seeding to 
establish vegetation. The project involved a high degree of quality control monitoring and documentation 
to verify that all the tar like material and debris contaminated with tar was solidified and met the 
requirements of the plans and specifications, and the requirements of the State of West Virginia 
Department of Environmental Protection. Even though several changed conditions were encountered 
during construction, value engineering and alternative construction techniques employed by Tetra Tech 
FW, Inc. resulted in the project being completed 5 weeks ahead of schedule and 35% below budget. 
 
Ward Cove Sediment Remediation, Ketchikan, Alaska 
Project Manager on the Ward Cove Sediment Remediation Project, located in Ketchikan, Alaska.  
The Ward Cove Sediment Remediation Project is a Superfund Site. The major items of work are 
construction of a de-watering and consolidation facility for dredge spoils, log removal, dredging of 
organic material, dredging of approximately 150 CY of lightly PAH contaminated soil, placement of a 
thin sand cap, hydrographic surveys, water quality monitoring and verification sampling of the thin cap 
areas once the sand is placed. 
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Rocky Flats Environmental Technology Site, Golden, CO 
Associate Project Manager, Office & Warehouse Manager and Environmental Safety Supervisor.  
Task orders at Rocky Flats included strip out and Demolition of buildings, Security System Projects, 
Breathing Air Systems installation and various other construction and demolition projects. Other duties 
included procurement, some cost control and scheduling with Primavera software. 
 
Smith's Farm Operable Unit 2 Remedial Action, Louisville, KY 
Project Manager for the construction of a 34-acre RCRA landfill cap consisting of geosynthetic clay liner, 
40 Mil LLDPE textured liner, and drainage geocomposite. Duties include procurement of materials and 
equipment; supervision of welding technicians; supervision of quality control technicians; and planning, 
scheduling, and documentation of the installation pursuant to the technical specifications and quality 
control manual. 
 
As Project Manager I was responsible for all aspects of the project including completion of Earthwork, 
the start up, testing and operation of a Leachate Treatment Facility, establishing vegetation, Project 
Demobilization and Closeout. Other duties included scheduling, procurement and cost control. 
 
Savannah River Site Low Level Radioactive Waste (LLRW Closure Project, Aiken, SC 
Senior Geotechnical Advisor for a 35-acre closure consisting of geosynthetic clay liner, 40 Mil textured 
LLDPE liner, drainage composite, gas vent geotextile, and geogrid soils reinforcement. Duties include the 
review of technical specifications; monitoring and updating of the quality control program for the 
geosynthetic systems, assisting quality control personnel, assigning installation personnel, advising the 
site personnel in handling issues that arise in regard to the geosynthetic systems, assisting quality control 
personnel, assigning installation personnel, advising the site personnel in handling issues that arise in 
regard to the geosynthetic procedures; and attending site meetings as an in-house consultant to assist site 
personnel in clarifying and resolving all geosynthetic issues that arise during the project. 
 
Three Rivers Regional Landfill, Cell 1 Construction, Aiken, SC 
Liner Systems Project Manager for the construction of a new 16-acre Subtitle-D landfill cell consisting of 
60 Mil HDPE textured and smooth liner and drainage geocomposite. Duties include procurement of 
materials and equipment; supervision of quality control technicians; supervision of welding technicians; 
planning, scheduling, and review of technical specifications; implementation of quality control program, 
and documentation of the installation pursuant to the technical specifications and quality control manual. 
 
Landsaver Environmental, Richmond, VA 
General Manager responsible for the overall management of the Geosynthetic liner division with respect 
to technical specifications, contractual requirements, quality, financial goals, reviewing and approving 
expenses, direct billings, and assisting with collections. Duties included review of technical 
specifications, implementation monitoring and updating of the Geosynthetic Liner Quality Control 
Program, estimating installation costs, procurement of equipment and materials, supervision of welding 
technicians and field supervisors, supervision of quality control personnel, planning, scheduling, 
budgeting, training, documentation of the installations pursuant to the Technical Specifications and 
Quality Control Manual, contract review, and cost control of the projects and the Division. 
 
Projects included a 100-acre wastewater treatment facility for Hughes Aircraft plant #44 in Tuscon, AZ, 
which consisted of 8,712,000 square feet of 100 Mil HDPE and 4,356,000 square feet of Geonet. A 100 
acre landfill closure for The Army Corps of Engineers located in Ft. Eustis, VA and consisting of 
4,356,000 square feet of 40 Mil LLDEP, 4,356,000 square feet of Geonet and 4,356,000 square feet of 
Geotextile. Construction of Phases 1&2 of a new municipal landfill for Atlantic Waste Disposal in 
Waverly, VA, consisting of 6,577,560 square feet of 60 Mil HDPE (smooth and textured), 3,288,780 
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square feet of Geosynthetic Clay Liner (GCL), 6,577,560 square feet of Geocomposite, and 9,866,340 
square feet of Non-Woven Geotextile. 
 
Geosynthetics, Inc. 
Established a geomembrane fabrication facility for PVC liner including the hiring and training of 
production and quality control personnel while performing my regular duties as Construction Manager. 
Managed both construction and fabrication until the hiring of a Plant Manager in early 1989. After this 
time, concentrated on construction including estimating, scheduling projects and field personnel, annual 
budgeting, and assisting actively in marketing and sales of our geomembranes and other geosynthetics. 
 
Project Manager/Installation Superintendent 
National Seal Company, Galesburg, IL 
I began my employment as an installation superintendent and installed several million square feet of 
geomembranes in hazardous waste sites, sanitary landfills, waste water treatment plants, etc. before being 
promoted to Project Manager in March 1987. As a project Manager, my duties included scheduling of 
field crews, monitoring of construction costs, estimating projects, assisting actively in the marketing and 
sales of geomembranes and associated geosynthetic products. 
 
Installation Superintendent 
Gundle Lining Systems, Houston, TX 
Employed as an Installation Superintendent and installed 35 million square feet of high-density 
polyethylene throughout North America. Duties included scheduling, hiring and terminating employees, 
cost control, project safety, quality control supervision and assisting with estimating. 
 
Senior Project Manager 
Phillips Engineering, Inc. 
I was employed as a Senior Project Manager in charge of inspection, documentation, and testing on 
various construction projects. The projects ranged in size from $100,000.00 to $35,000,000.00 and 
included earthwork projects, highway bridges and the replacement of sanitary sewers, storm sewers, 
watermains and roadways for a city of 25,000.  
 
Construction Superintendent 
Steed and Evans Ltd. 
Responsible for two asphalt crews, three concrete crews, two Sewer crews, and two grade crews. Duties 
included scheduling, estimating assistance, and cost control. 
 
Project Manager   
Proctor and Redfern 
In charge of inspection on various construction projects. The projects were varied and consisted of 
earthwork construction, waste water treatment, highway construction including bridges and Urban 
Renewal projects in the downtown core of a city of 300,000 people. 

PPRREEVVIIOOUUSS  EEXXPPEERRIIEENNCCEE  

General Manager, June 1991 - March 1997 
Landsaver Environmental, Richmond, VA 
Responsible for the overall management of the Geosynthetic liner division with respect to technical 
specifications, contractual requirements, quality, financial goals, reviewing and approving expenses, 
direct billings, and assisting with collections. Duties included review of technical specifications, 
implementation monitoring and updating of the Geosynthetic Liner Quality Control Program, estimating 
installation costs, procurement of equipment and materials, supervision of welding technicians and field 
supervisors, supervision of quality control personnel, planning, scheduling, budgeting, training, 
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documentation of the installations pursuant to the Technical Specifications and Quality Control Manual, 
contract review, and cost control of the projects and the Division. 
 
Projects included a 100-acre wastewater treatment facility for Hughes Aircraft plant #44 in Tuscon, AZ, 
which consisted of 8,712,000 square feet of 100 Mil HDPE and 4,356,000 square feet of Geonet. A 100 
acre landfill closure for The Army Corps of Engineers located in Ft. Eustis, VA and consisting of 
4,356,000 square feet of 40 Mil LLDEP, 4,356,000 square feet of Geonet and 4,356,000 square feet of 
Geotextile. Construction of Phases 1&2 of a new municipal landfill for Atlantic Waste Disposal in 
Waverly, VA, consisting of 6,577,560 square feet of 60 Mil HDPE (smooth and textured), 3,288,780 
square feet of Geosynthetic Clay Liner (GCL), 6,577,560 square feet of Geocomposite, and 9,866,340 
square feet of Non-Woven Geotextile. 
 
Construction Manager, 1988-May 1991 
Geosynthetics, Inc. 
Established a geomembrane fabrication facility for PVC liner including the hiring and training of 
production and quality control personnel while performing my regular duties as Construction Manager. 
Managed both construction and fabrication until the hiring of a Plant Manager in early 1989. After this 
time, concentrated on construction including estimating, scheduling projects and field personnel, annual 
budgeting, and assisting actively in marketing and sales of our geomembranes and other geosynthetics. 
 
Project Manager/Installation Superintendent, 1984 - September 1988 
National Seal Company, Galesburg, IL 
I began my employment as an installation superintendent and installed several million square feet of 
geomembranes in hazardous waste sites, sanitary landfills, waste water treatment plants, etc. before being 
promoted to Project Manager in March 1987. As a project Manager, my duties included scheduling of 
field crews, monitoring of construction costs, estimating projects, assisting actively in the marketing and 
sales of geomembranes and associated geosynthetic products. 
 
Installation Superintendent, 1980-1984 
Gundle Lining Systems, Houston, TX 
Employed as an Installation Superintendent and installed 35 million square feet of high-density 
polyethylene throughout North America. Duties included scheduling, hiring and terminating employees, 
cost control, project safety, quality control supervision and assisting with estimating. 
 
Senior Project Manager, 1978-1980 
Phillips Engineering, Inc. 
I was employed as a Senior Project Manager in charge of inspection, documentation, and testing on 
various construction projects. The projects ranged in size from $100,000.00 to $35,000,000.00 and 
included earthwork projects, highway bridges and the replacement of sanitary sewers, storm sewers, 
watermains and roadways for a city of 25,000.  
 
Construction Superintendent, 1975-1977 
Steed and Evans Ltd. 
Responsible for two asphalt crews, three concrete crews, two Sewer crews, and two grade crews. Duties 
included scheduling, estimating assistance, and cost control.  
 
Project Manager, 1973-1975  
Proctor and Redfern 
In charge of inspection on various construction projects. The projects were varied and consisted of 
earthwork construction, waste water treatment, highway construction including bridges and Urban 
Renewal projects in the downtown core of a city of 300,000 people.  
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EEXXPPEERRIIEENNCCEE  SSUUMMMMAARRYY  

More than 38 years of professional experience in program and project management, technical oversight, 
and geotechnical engineering projects related to investigation and design of solid and hazardous waste 
disposal sites, tailings disposal facilities, slope stability, foundations, dams, and non-impounding mine 
waste embankments. Project Manager on a variety of hazardous and nonhazardous waste projects for both 
federal and commercial clients. Extensive experience in remedial investigations, feasibility studies, 
remedial design, and site remediation for hazardous waste sites; and with the implementation and 
construction of remedial measures, including groundwater barriers, pump and treat systems, landfill 
covers, soil flushing, and solidification. Performed geotechnical engineering evaluations for wind turbine 
generator sites. Served as an expert witness and has spoken on behalf of clients at many public hearings 
and meetings.  

EEDDUUCCAATTIIOONN  

MS, Geotechnical Engineering, Purdue University, 1969 
EM (Engineer of Mines), Mining Engineering, Colorado School of Mines, 1967 

RREEGGIISSTTRRAATTIIOONNSS//CCEERRTTIIFFIICCAATTIIOONNSS  

Professional Engineer, CO, Number 10703, Earned 9/18/71, Expires 5/31/07 
Professional Engineer, Mining, AZ, Number 14308, Earned 4/12/81, Expires 9/30/07 
Professional Engineer, UT, Number 1615342202, Earned 5/6/81, Expires 12/31/06 
Professional Engineer, Mining, WY, Number 2245, Earned 10/1/76, Expires 12/31/07 
Professional Engineer, Mining, WA, Number 27599, Earned 2/15/91, Expires 5/22/07 
Professional Engineer, SD, Number 3700, Expires 12/31/06 
Professional Engineer, Mining, NV, Number 6054, Earned 3/5/82, Expires 6/30/06 
Professional Engineer, NM, Number 7352, Earned 5/2/80, Expires 12/31/06 
Professional Engineer, Mining, ID, Number 7608, Earned 6/17/94, Expires 5/31/07 
Professional Engineer, MT, Number 9002PE, Earned 7/10/86, Expires 6/30/08 
Professional Engineer, Civil, AK, Number 9211, Earned 11/20/75, Expires 12/31/07 
Professional Engineer, KS, Number 9541, Earned 5/23/83, Expires 4/30/07 
Professional Engineer, ND, Number PE-2301, Earned 7/3/80, Expires 12/31/06 

TTRRAAIINNIINNGG  

40-Hour OSHA Hazwoper, EBASCO, July 14, 1988 
8 Hour Supervisor’s Training, Emilicott Associates, Inc., April 11, 1989 
OSHA 10 Hour Construction Safety & Health, Tetra Tech EC, Inc., February 1, 2000 
Loss Control Self Study Course, Tetra Tech EC, Inc., April 1995 
DOT Hazmat Training, Tetra Tech EC, Inc., August, 2006 
First Aid/Basic CPR, Lifeline, January 2006 
8 Hour Refresher Training, Tetra Tech EC, Inc., July 2006 

CCOORRPPOORRAATTIIOONN  PPRROOJJEECCTT  EEXXPPEERRIIEENNCCEE  

Senior Geotechnical Engineer 2006  
UPC Oregon Wind, LLC, Cascade Wind Project, OR 
Geotechnical engineering oversight for siting application related to geology and seismicity of proposed 
site near Ortley, OR.  Siting and design constraints include seismic potential, volcanic activity such as ash 
falls during eruption, landslide potential and rockfall potential. 
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Senior Geotechnical Engineer 2006  
Kodiak Electric Association, Pillar Mountain Wind Project, Kodiak, AK 
Engineering lead for civil/geotechnical feasibility assessment for proposed WTG site on an 1800 foot 
high hill adjacent to Kodiak, AK.  Major considerations were transportation into Kodiak Island and to the 
top of the mountain; foundation design in extremely high seismic risk region; site stability relative to 
existing major landslide; and selection of appropriate WTG equipment for the wind regime and seismic 
loading potential of the site. 
 
Senior Geotechnical Engineer 2006 - Present 
Ridgeline Corporation, Goshen Wind Project, Idaho Falls, ID 
Geotechnical engineering lead for all geotechnical investigations and design for foundations for 60 
proposed WTG foundations and related infrastructure.  Site is located in high seismic risk zone and 
appropriate design measures are being incorporated into foundation design and structural components. 
 
 
Project Manager/Geotechnical Engineer 2005 – Present 
Marathon Oil Company, Powder River Basin CBM Water Management, Gillette, WY 
Project manager and project geotechnical engineer for developing water management alternatives for 
produced water management.  The water is produced as a by-product of coal bed methane production 
from relatively shallow coal seams in the Powder River Basin, WY.  Work consists of siting, groundwater 
and geotechnical investigations, design and permitting of numerous off-channel impoundments and on-
channel reservoirs that will be used to store and infiltrate produced water.  Other water management 
alterntives include irrigation, shallow well injection and treatment. 
 
Program Manager, 2003 – 2005 
Denver Federal Center, Federal Highway Administration (FHWA), Lakewood, CO 
Program manager for this multi year ID/IQ contract that is directed towards management, clean up and 
site closure for TCA contamination resulting from a former leaking UST at the Denver Federal Center 
(DFC). Task orders to date range from site investigations, sampling, design and construction of the IM#2 
treatment system to remove TCA and other chlorinated solvents from the shallow and deep groundwater 
near the original spill site, evaluation of monitored natural attenuation as the long term remedy, 
preparation of site cleanup schedule, publication of a semi-annual newsletter for the community, bench 
scale treatablility studies, and preparation of the Corrective Measures Work Plan. 
 
Program Manager/Project Engineer, 2003 – Present 
U.S. Army Corps of Engineers, Omaha District, Southwest TERC, Denver, CO 
This ten-year, $150 million CPAF TERC contract involves cradle-to-grave delivery orders at several 
USAF bases in the southwest. Responsible for all construction work related to the closure of five landfills 
at Kirtland AFB, Albuquerque, NM. These projects range from removal actions to in place closures that 
include the installation of state-of-art evapotranspiration (ET) covers at three existing landfills that cover 
a total of approximately 200 acres. Activities include the preparation of all pre-design, design and 
planning documents, supporting the Base through the public hearing/resolution process, actual 
construction, revegetation and long term maintenance. 
 
Project Manager, 1998 – 2003 
Rocky Mountain Arsenal, Program Management Contract, Commerce City, CO 
Project manager for multiple task orders at Rocky Mountain National Wildlife Refuge/Arsenal, CO. The 
task orders included site restoration using soil excavation, innovative insitu thermal destruction, 
stabilization/solidification; design of site restoration; groundwater and surface water management; and 
wildlife habitat restoration including revegetation, irrigation, weed control and soil augmentation. Projects 
included the first treatment of comtaminated soils at RMA at the M-1 Pits site where cement soil 
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stabilization using a pugmill was employed; revegetation and irrigation of more than 3000 acres; and 
initiation of the only innovative technology to be used at RMA - insitu thermal destruction using 276 
heater wells on six foot centers to thermally treat hexachlorocyclopentadiene and other pesticide 
byproducts in a site known as the HEX Pit. All his projects were completed on time and within budget 
and without a single recordable or lost time accident. Mr. Versaw received recognition through the cost 
improvement program for innovations that resulted in several millions dollars of cost savings. 
 
Rocky Mountain Arsenal, Hazardous Waste Landfill 
Ron was involved in evaluating the compatibility of a unique waste stream with the clay liner, 
geomembrane liner, leachate collection and treatment systems for the Hazardous Waste Landfill; at RMA. 
The material in question was a highly chlorinated intermediate compound manufactured by Shell 
Chemical Corporation (Hexachlorocyclopentadiene) in the manufacturing of pesticides. This material was 
intended to be treated with an in situ thermal process and, therefore, was not included among the 
materials originally evaluated for compatibility with, during the design of the Hazardous Waste Landfill. 
Ron and his PMC team of 12 scientists and engineers were able to make this demonstration based on the 
results of analytical tests of the leachate produced by this material. The regulatory agencies that accepted 
these analyses for compatibility included EPA, CDPHE Colorado Department of Public Health and the 
Environment, and Tri-County Health Department. 
 
Deputy Program Manager and Delivery Order Manager, 1995 - 1998 
U.S. Army Corps of Engineers, Omaha District, Southwest TERC, Denver, CO 
. Responsible for managing all activities at Holloman AFB, New Mexico, where several innovative 
technologies are being implemented to address POL and solvent contamination. Seven delivery orders 
totaling more than $15 million are active at Holloman AFB. Work ranges from PA/SIs to remedial action. 
Remedial designs or remedial actions are underway for two RCRA caps, more than 30 O/WS removals 
and/or POL contamination sites, two dual-phase high-vacuum extraction and thermal treatment systems, a 
SVE/thermal treatment systems 11 biovent or biovent/SVE systems, and an air sparging/SVE system. All 
work at Holloman AFB is being completed under the USAF Air combat Command’s Accelerated 
Cleanup Program (ACP). The base estimates that the ACP, as implemented through the TERC, is 
completing the work in one-half the normal time at 50% of the cost. 
 
Senior Geotechnical Engineer, 1994 - Present 
U.S. Navy, EFA Northwest RAC, Silverdale, WA 
Currently serves as a senior geotechnical engineer on Alaska HTRW projects including design of a 
groundwater collection, containment, and treatment system for POL contamination at the remote former 
Naval Arctic Research Laboratory, Point Barrow; POL contamination cleanup activities associated with 
current and past naval operations at the air facility, Adak Island; and for a landfill cap at a 20-acre site in 
Whidbey Island, Washington. 
 
Program Manager, 1993 - 1997 
Hill AFB, UT 
Work to date includes conducting field investigations, analytical and geotechnical testing and preparing a 
summary report for contamination studies at 29 former UST sites at UTTR, risk assessments, 
environmental baseline surveys, and updating of range management plans for UTTR. 
 
Program Manager, 1993 - 1994 
U.S. Army Corps of Engineers, Tulsa District, HTRW A/E Services, Various Sites Within the 
District 
Managed this $4.5 million HTRW A/E services contract. On a delivery-order basis, directs hazardous 
waste and environmental studies at DoD, DOE, and Army installations under the Installation Restoration 
Program (IRP). The scope of work for the contract included work performed under CERCLA (RI/FS, 
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RD), RCRA (RFA, RFI) and NEPA (environmental assessments). Responsible for preparing a USACE 
Guide Specification for the soil washing technology. Provided value to USACE by compressing project 
schedules while maintaining very high technical performance standards. 
 
Program Manager, 1991 - 1994 
U.S. Army Corps of Engineers, Huntsville District, HTRW A/E Services, Nationwide SitesManaged 
tasks that included a $1.4 million delivery order for an addendum to the Human Health Endangerment 
Assessment at Rocky Mountain Arsenal (RMA), Denver, Colorado. This was a comprehensive study of 
the potential exposure risks to workers, recreation visitors, and other groups to hazardous compounds in 
the soil and groundwater. Also managed other tasks including the investigation and evaluation of 
petroleum hydrocarbon and other toxic contamination at the Defense Fuel Supply Point in Mukilteo, 
Washington. 
 
Project Geotechnical Engineer, 1991 
U.S. Department of Energy, Macro-Engineering Study, Hanford Site Environmental Restoration, 
Hanford, WA 
Evaluated waste management technologies that will save billions of dollars in remediation costs. 
Conducted a feasibility study to determine the applicability of using large-scale mining-type excavation 
and materials handling technologies for handling low-level radioactive contamination. Special materials 
processing schemes were evaluated along with large-scale burial cells. 
 
Geotechnical Engineering Lead, 1989 - 1991 
Rocky Mountain Arsenal, Program Manager’s Office, Commerce City, CO 
Evaluated and screened more than 100 remedial technologies for groundwater collection, treatment, and 
reinjection to eliminate those that were not applicable, cost effective, or implementable for the 
groundwater portion of the FS. Made numerous presentations to and negotiated with state and federal 
agencies that are involved in activities at RMA. 
 
Project Engineer, 1988 - 1989 
Rocky Mountain Arsenal, Basin F Interim Remedial Action, Commerce City, CO 
This $36 million project involved handling several million gallons of highly toxic liquid waste, 
solidification of several hundred thousand cubic yards of sludges and contaminated soils, construction of 
three double HDPE-lined ponds, and a RCRA-like landfill for the solid wastes. Controlled all field 
engineering in support of construction, prepared all submittals required by the Corps, design field 
modifications, and supervised construction quality control activities. 

PPRREEVVIIOOUUSS  EEXXPPEERRIIEENNCCEE  

Principal Geotechnical Engineer/Environmental Program Manager, 1987 - 1988 
Stone & Webster Engineering Corporation, Denver, CO 
Lead Geotechnical Engineer on several waste and civil engineering projects. Responsible for waste 
disposal tasks for a waste-to-energy feasibility study for the City and County of Denver and Public 
Service Company of Colorado, which included evaluation of viability of continued landfilling at existing 
or new sites and availability, design, cost, and permitting associated with MSW combustion ash disposal. 
Responsible for design studies for railroad spurs in south Texas, a geothermal plant access road at the 
Geysers area in California, transmission lines for the Bradley Lake hydroelectric facility in Alaska, and 
foundation and waste water pond design for a coal conversion plant in Montana. Chaired a session on 
”Remediation Technologies for the Mining Industry“ at the 91st National Western Mining Conference 
Short Course, in Denver, Colorado in February 1988. 
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Associate/Project Manager, 1978 - 1987 
Golder Associates, Denver, CO 
Responsible for all investigation, design, and construction activities related to the Lowry Landfill 
National Priority List site and the now closed Denver-Arapahoe Chemical Waste Processing Facility 
(DACWPF). Duties as Project Manager at this site included extensive hydrogeological investigations and 
modeling; design and installation of a perched groundwater interceptor drain; certification of clean 
closure of a former RCRA burial cell; design and construction of all decontamination, storage, and 
treatment facilities for closure; and design of the final RCRA cell for burial of all wastes from the 
exhumed RCRA landfill. Both the Lowry Landfill and DACWPF projects involved negotiations with 
state and USEPA Region VIII regulatory agencies that led to the completion of permits, presentations at 
public hearings and meetings, and expert testimony in support of litigation. Responsible for marketing, 
staffing, project management, and client relations for geotechnical projects relating to hazardous waste, 
solid waste, tailings disposal, dams, mine waste, and foundations. Typical hazardous waste projects 
included RI/FS investigations, design, expert testimony, and construction of a groundwater barrier at 
Lowry Landfill, Arapahoe County, Colorado; investigations, design and permitting of RCRA burial cell, 
design and construction of various closure activities at the Denver-Arapahoe Chemical Waste Processing 
Facility, Arapahoe County, Colorado; RI/FS investigations and design of remedial action at abandoned 
National Priority List refinery waste disposal sites in Salt Lake City, Utah and Neodesha, Kansas; and 
RI/FS investigations, design, and partial remediation of a industrial facility for Xerox Corporation in Oak 
Brook, Illinois. Responsible for investigations, preliminary design, and public hearings for proposed 
sanitary landfills in Douglas and Jefferson Counties, Colorado, and Phoenix, Arizona. Tailings disposal 
projects include geotechnic, hydrologic, and design studies to support the EIS for remediation of the 
uranium tailings piles at Grand Junction and Rifle; decommissioning for TVA uranium mill and tailing 
piles at Edgemont, South Dakota; design and permitting of HDPE-lined uranium tailings disposal facility 
at Ford, Washington, and gold cyanide tailing disposal facility near Eureka, Nevada; preliminary design 
and evaluation of potential environmental impacts from disposal of wastes from processing of deep ocean 
manganese nodules at sites along the Gulf Coast, West Coast, and Hawaii. Responsible for design of 
rehabilitation measures for Victor Dam on Pikes Peak, Colorado; design of waste stockpiles for marble 
quarry in western Massachusetts; stability analyses of soils and highwalls at coal mine near Oak Creek, 
Colorado; and characterization of processed oil shale and stability analyses of oil shale waste piles up to 
2,000 feet high for the Rio Blanco Oil Shale project. 
 
Assistant to Senior Engineer, 1968 - 1978 
Dames & Moore, Denver, CO 
Managed and provided geotechnical engineering services for typical projects including foundations for 
industrial facilities, design of tailings disposal facilities, slope stability for surface mines, and landslide 
evaluations. 
 
Teaching Assistant, 1967 - 1968 
Purdue University, Lafayette, IN 
Responsible for setting up a rock mechanics test laboratory. 

PPUUBBLLIICCAATTIIOONNSS  &&  PPRREESSEENNTTAATTIIOONNSS  

Versaw, R., Alternative Evapotranspiration Landfill Covers – Cost-Effective Landfill Closure at Kirtland 
AFB, NM. Presented at and included in the proceeding of the AFCEE Technology Transfer Workshop, 
San Antonio, TX, August 16-19, 2004. 
 
Versaw, R., R. Thomas, and B. Peterson. 2003. Restoration/Mitigation of More Than 8,000 Acres at 
Rocky Mountain Arsenal. Presented at and included in the proceedings of the 29th  Environmental and 
Energy Symposium & Exhibition. National Defense Industrial Association, Richmond, VA, April 2003. 
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Also presented at and included in the proceedings of the National Education and Training Conference, 
Society of American Military Engineers, Seattle, WA, May 2003. 
 
Lytle, R., R. Versaw, and M. Fitzgerald. 1992. Material Handling and Incineration of Oily Waste at the 
BROS Superfund site-Gloucester County, New Jersey. Presented at Budapest '92, International 
Symposium on Environmental Contamination in Central and Eastern Europe, October 1992. 
 
Gabel, D. and R.E. Versaw. 1991. Interim Response Action at the Rocky Mountain Arsenal. The Military 
Engineer, July 1991, Volume 83, No. 543. 
 
Versaw, R.E. and J. Lowrey. 1990. Case History, Hazardous Waste Containment at the Basin F Interim 
Remedial Action, Rocky Mountain Arsenal. Watch Your Waste - Geotechnical Design In Waste 
Management Practice, Colorado Section of ASCE. 
 
Gabel, D. and R.E. Versaw. 1990. Matching the Remedial Technology to the Hazardous Waste Site, a 
Case History - Basin F at Rocky Mountain Arsenal. Environmental Compliance - Solutions that Work. 
Northwest Mining Association and Colorado Mining Association. 
 
Versaw, R.E., D.L. O'Sadnick, E.K. Demos, and R.J. Cohen. 1986. The Lowry Landfill Ground Water 
Dam. Haztech International, 1986. 
 
Doty, B.P. and R.E. Versaw. 1984. Ground Water Conditions at the Grand Junction Uranium Mill 
Tailings Pile. Management of Uranium Mill Tailings, Low Level Waste and Hazardous Waste. 
Proceedings of the Sixth Symposium, Colorado State University. 
 
Small, D., J. Thompson, and R.E. Versaw. 1981. Dawn Mining's Tailings Expansion Project, A Case 
Study in the Use of HDPE Lining. Uranium Mill Tailings Management. Proceedings of the Fourth 
Symposium, Colorado State University. 
 
Versaw, R.E. 1978. Environmental Considerations in Mill Sitting. Mineral Processing Plant Design. 
Society of Mining Engineers of AIME. 
 
Swaisgood J.R. and R.E. Versaw. 1977. Geotechnical Investigations for Mine Shafts, Subsurface 
Geology. Colorado School of Mines, Fourth Edition. 
 
Toland G.C. and R.E. Versaw.1976. Design of Impoundment and Evaporation Ponds and Embankments 
for Cyanide and Other Toxic Effluents. Transactions of the Society of Mining Engineers, Volume 260, 
No. 1. 

PPRROOFFEESSSSIIOONNAALL  AAFFFFIILLIIAATTIIOONNSS  

The Society for American Military Engineers (SAME) 
DOE Q Clearance, Inactive - 1997 

DDIISSCCIIPPLLIINNEE  CCOODDEESS  

16 Construction Manager, N 
23 Environmental Engineer, Y 
43 Mining Engineer, N 



Mr. Ronald E. Versaw, PE 
Senior Consulting Project Manager 
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Biological Sciences 
Dredging and Material Disposal 
Environmental Engineering 
Environmental Geology 
Environmental Impact Statement 
Erosion Control 
Geologic Hazard Evaluations 
Site Selection 
Siting Studies 
Slope Stability 
Chemical Sciences 
Geotechnical Sampling 
Groundwater/Surface Water Sampling 
Remedial Action 
Remedial Investigation 
Remedial Investigation/Feasibility Study 
Site Characterization 
Geoscience 
Borings and Wells - Geotechnical Borings 
Borings and Wells - Monitoring Well 
Installation 
Borings and Wells Recovery Well / Production 
Well Installation 
Borings and Wells - Soil Classification / 
Logging 

Dense Non Aqueous Phase Liquids (DNAPL) 
Exploration - Mine Tailings Piles 
Exploration - Mineralogy 
Exploration - Mining 
Hydraulics / Design - Dewatering 
Hydraulics / Design - Extraction Well Design 
Hydraulics / Design - Injection Well Design 
Hydraulics / Design - Interceptor Trenches / 
French Drains 
Hydraulics / Design - Product Recovery Well 
Design 
Hydraulics / Design - Slurry Walls / Cut Off 
Trenches 
Hydraulics/ Design - Extraction Well Design 
Hydraulics/ Design - Injection Well Design 
Hydrogeology - Flow Net Analysis 
Hydrogeology - Slug Test Analysis 
In Situ Remediation - Air Sparging 
In Situ Remediation Bioremediation 
In Situ Remediation - Soil Vapor Extraction  
Light Non Aqueous Phase Liquids (LNAPL)  
Sampling - Groundwater 
Sampling - Sediment 
Sampling - Soil 
Sampling - Water Level Measurements 

 

PPRROOFFEESSSSIIOONNAALL  RREEFFEERREENNCCEESS  

Mr. Jake Stroupe, Project Manager, Marathon Oil Company, WY 307-685-5080 
Mr. Steve Rowe, Project Manager, US Army Corps of Engineers, Omaha, NE 406-221-7673 
Mr. Charlie Scharmann, Program Manager, Remediation Venture Office, Rocky Mountain Arsenal, 303-
289-0180 
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Attachment 2.  Submittal Register 
SUBMITTAL REGISTER Title and Location:  IRA-0, TO 0003, Kirtland AFB, NM Date: 
 Contractor:   Tetra Tech EC, Inc. Project Number:  MHMV 06-7073 

Classfi-
cation Contractor Schedule Dates 

Contractor 
Action 

Government 
Action 

Activity 
No. 

Transmittal 
No. 

Item. 
No. 

Spec. 
Paragraph 
No. Description of Submittal 

Type of 
Submittal 

FIO or 
GA 

Contract
or 
Review 

Submit 
Needed 
By 

Approval 
Needed 
By 

Material 
Needed 
By Code 

Submit 
to 
Corps Code Date 

Earthwork            
  1  Subgrade Compaction Testing Test Reports FIO         
  2  Rip Rap Sample of 

Rock 
FIO         

Geosynthetic Liner            
  1  Trial Seam Testing Log Test Reports FIO         
  2  Tensile Property Verification Sheet 

for Liner 
Test Reports FIO         

  3  Geosynthetics Seam Testing Test Reports FIO         
  4  Repair Log Test Reports FIO         
  5  Receipt of Materials and Inspection 

Report 
Test Reports FIO         

  6  Panel Placement and Panel 
Seaming Report 

Test Reports FIO         

  7  Non-destructive Testing Report Test Reports FIO         
  8  Destructive Seam Testing Log Test Reports FIO         
  9  Trial Seam Testing Log Test Reports FIO         
Seeding            
  1  Materials-Seed Certificates FIO         
  2  Materials-Mulch Certificates FIO         
Post-Construction Activities            
  1  As-Built Survey Survey Data FIO         
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Attachment 3.  Preconstruction Permit Checklist 

No. Item 
Responsible 
Organization Base or Other Contact Check 

1. Read, understand and comply with all approved 
base wide and site specific plans and work plans 

KAFB, Contractor 377 MSG/CEVR, Project Manager  

2. Safety Plans—base wide and site specific—No 
actual approval is obtained on these, but they need 
to be checked as available 

KAFB, Contractor 377 MSG/CEVR, Project Manager  

3. Training per approved plans and work plans 
(Item 1) 

KAFB, Contractor 377 MSG/CEVR, Project Manager  

4. Surface Disturbance Soil Disturbance Permit 377 MSG/CEVC and 
City of Albuquerque 
Environmental Health 

Pat Montana; 377 MSG/CEVC, 846-8577 
Charlie Aragon; City of Albuquerque, 768-1930 

 

5. Storm Water Pollution Prevention Plan Permit 377 MSG/CEVC U.S. 
EPA 

Pat Montano; 377 MSG/CEVC 846-8577 
Online Notice of Intent can be found at:  
http://cfpub.epa.gov/npdes/stormwater/enoi.cfm 

 

6. Two-Way Radio Permits or Licenses FCC Kirtland Base Security, 846-7706  
7. Section 404 Permit, Clean Water Act U.S. Army COE Pat Montano; 377 MSG/CEVC 846-8577  
8. Hot Work Permit for Welding, etc. KAFB Fire Department KAFB Fire Dept. No. 9 

Juan Salas; 377 MSG/CEF, Fire Chief 853-3639 
377 ABW/SEG Kevin McDowell, 853-0269 

 

9. Request for Environmental Impact Analysis (AF  
813) 

377 MGS/CEVQ Dr. Evelyn Watkin; 846-4377  

10. Dig Permit Chugach Mgmt. 
Services 
New Mexico One Call 

Marc Kocon 
(505) 846-9023 
New Mexico One Call System, Inc.; 260-1990 

 

11. Bioenvironmental Coordination for Radioactive 
Work 

377 AMDS/SGPD Capt. Murren, 846-3625  

12. Wing Safety Coordination 377 ABW Safety Wayne Ragan (505) 846-4226  
13. Explosives Ordinance Disposal/UXO Safety  SMSgt Kent Gray (505) 846-2229  
14. Spill Response and Reporting Coordination 377 MSG/CEVC Robert Dray, 846-0007  
15. CE Fire Department Notification CE Fire Departmetn Juan Salas; 377 MSG/CEF, Fire Chief, 853-3639 

or Lillian Gonzales (505) 846-8305 
 

16. Security Notification Base Security KUMMSC 846-1478 or 6944 
Law Enforcement Desk 846-7926/7923 

 

17. Natural Resource Protection 377 MSG/CEVQ Carol Finley, 846-0053  
18. Cultural Resource Protection 377 MSG/CEVQ Valerie Renner, 846-8840  
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No. Item 
Responsible 
Organization Base or Other Contact Check 

19. Waste Management 377 MSG/CEVC Steve Kitt, 846-9014 
Art Thomas; Chugach 846-9751 

 

20. Kirtland AFB and Site Specific Access 377 MSG/CEVR 377 MSG/CEVR Project Manager  
21. Notify Affected Facility Manager 377 MSG/CEVR 377 MSG/CEVR Project Manager  
22. Base communication for telephones  Ernest Millanez 846-1126 or 846-8411  
23. Well Permits New Mexico State 

Engineer’s Office  
John Dickenson; (505 764-3888, 121 Tijeras Ave 
NE, 2nd Floor 

 

24. Site signage 377 MSG/CEVR 377 MSG/CEVR Project Manager  
25. Air Quality 377 MSG/CEVR Jennifer Dann 853-3481, Scott Clark 846-9017  
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TETRA TECH EC, INC 
INSTALLATION QUALITY CONTROL MANUAL 

 
 

1.0   PURPOSE 
 
 1.0.1  This manual addresses the quality assurance and quality control of the   
  installation of geomembrane liners, geosynthetic clay liners, geotextiles,   
  geonets, and composites used by Tetra Tech EC, Inc (TtEC).  
 
 1.0.2  Quality assurance and quality control are defined as follows: 
 
  Quality Assurance- A planned system of activities that provide assurance that  
  the facility was constructed as specified in the design.  Quality Assurance   
  refers to the means and actions employed by TtEC to assure conformity of  
   the lining system as supplied and installed with the Project specific  
   Quality Assurance plan, drawings, and specifications. 
 
  Quality Control- A planned system of inspections that are used to directly   
  monitor and control the quality of a construction project.  Quality Control refers  
  to those actions taken by the manufacturers, fabricators, and TtEC to ensure  
  that the materials and the workmanship meet the requirements of the plans and  
  specifications. 
 
2.0   MATERIAL APPROVAL 
 
 2.0.1  All synthetic materials supplied for the installation of the liner system will  
   be verified for conformance to the specifications. 
 
 2.0.2  All synthetic materials will have a corresponding Quality Control/Quality   
  Assurance certificate showing the manufacturer’s test results from their internal  
  Quality Control Program, including Raw Material certifications, and testing  
  frequencies. 
 
 2.0.3  The suppliers will be required to submit a Statement of Compliance certifying  
  the materials supplied meet or exceed the specifications. 
 
 2.0.4 Additional conformance testing may be required to ensure compliance of   
  material. 
 
3.0   HANDLING, DELIVERY, AND UNLOADING OF PRODUCTS 
 
3.0.1  Geomembrane  
 
 3.0.1.1 Geomembrane rolls are typically shipped on flatbed trailers. 
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 3.0.1.2 Geomembrane rolls are typically shipped with loading/carrying straps.   
  Geomembrane rolls should be handled and unloaded using these straps   
  with adequately sized equipment.   If straps are not available, a fork lift with  
  an approved stinger, or an axle bar assembly, will be used. 
 
 3.0.1.3 Unloading the geomembrane will be in accordance to the manufacturer’s  
  recommendations. 
 
 3.0.1.4 Precautions must be in place to ensure that no damage to the    
  geomembrane occurs. 
 
 3.0.1.5 Pushing, sliding, or dragging rolls during unloading of the geomembrane   
  will not be permitted. 
 
 3.0.1.6 Temporary storage should be in an area where standing water can not   
  accumulate at any time. 
 
 3.0.1.7 If the geomembrane is temporarily stored on the ground, no stones or   
  other sharp objects which could damage the geomembrane will be present. 
 
 3.0.1.8 Rolls of geomembrane will be stacked no more than 5 rolls high, or if the   
  cores of the rolls crush, the height of the stack will be adjusted    
  accordingly. 
  
 3.0.1.9 If storage of the liner at the jobsite will exceed 6 months, a temporary   
  cover, such as a tarp or visqueen, should be placed over the liner. 
 
 3.0.1.10 See Table 1, Minimum Values for Smooth Black-Surfaced HDPE   
    Geomembranes 
 
3.0.2   Geotextile 
 
 3.0.2.1 Geotextile rolls are typically shipped via an enclosed container and each   
  roll should be enclosed in a protective wrapping. 
 
 3.0.2.2 Unloading the geotextile will be in accordance to the manufacturer’s  
  recommendations. Typically, a stinger or roll puller is used to pull the rolls  
  out of the enclosed container. 
 
 3.0.2.3 Precautions must be in place to ensure no damage to the geotextile occurs. 
 
 3.0.2.4 Since geotextiles are recognized as the most sensitive geosynthetic to UV   
  degradation, all rolls must have a protective covering from the    
  manufacturer.  Any rolls delivered without this covering, will have a   
  temporary cover placed over the geotextile to protect it from UV and weather. 
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 3.0.2.5 Temporary storage should be in an area where standing water cannot   
  accumulate at any time. 
 
 3.0.2.6 Rolls of geotextile should either be elevated or placed on a sacrificial   
  sheet of plastic to ensure water from the ground does not wick through the  
  geotextile. 
 
 3.0.2.7 Rolls of geotextile should be stacked in such a way that no damage to the   
  cores occurs. 
 
 3.0.2.8 If storage of the geotextile at the jobsite will exceed 6 months, a    
  temporary cover should be placed over the geotextile to protect it from UV and  
  weather. 
 
 3.0.2.9 See Table 2, Minimum Average Roll Values (MARV) Required for Nonwoven  
  Needlepunched Geotextiles 
 
3.0.3  Geonet 
 
 3.0.3.1 Geonet rolls are typically shipped via an enclosed container or flatbed   
  trailer. 
 
 3.0.3.2 Unloading of geonet will be in accordance with the manufacturer’s   
  recommendations.  Typically, if the geonet is shipped in an enclosed   
  container, a stinger or roll puller is used to pull the rolls out of the    
  enclosed container; if the rolls are shipped on a flatbed trailer,    
  loading/carrying straps will be used, or a forklift with an approved stinger   
  or an axle bar assembly will be used. 
 
 3.0.3.3 Precautions must be in place to ensure no damage to the geonet occurs. 
 
 3.0.3.4 Temporary storage should be in an area where standing water can not   
  accumulate at any time. 
 
 3.0.3.5 If the geonet rolls are not enclosed in a protective wrapping, the    
  geonet must be protected from any material that would potentially    
  clog the openings which would restrict the intended flow of the    
  geonet.  The geonet should be elevated off the ground or placed     
  onto a sacrificial sheet of plastic.  A temporary cover, such as a tarp or   
  visqueen, should be placed over the geonet. 
 
 3.0.3.6 Rolls of geonet should be stacked in such a way that no damage to the   
  cores occurs. 
 
 3.0.3.7 If storage of the geonet at the jobsite will exceed 6 months, a temporary   
  cover, such as a tarp or visqueen, should be placed over the geonet. 
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3.0.4 Composite 
 
 3.0.4.1 Composites are a combination of both geotextiles and geonets.    
  Composites will either be labeled single-sided (geotextile bonded to only   
  one side of the geonet), or double-sided (geotextile bonded to both sides   
  of the geonet). 
 
 3.0.4.2 Composite rolls are typically shipped via an enclosed container or flatbed   
  trailer. 
 
 3.0.4.3 Unloading of the composite will be in accordance to the manufacturer’s   
  recommendations.  Typically, if the composite is shipped in an enclosed   
  container, a stinger or roll puller is used to pull the rolls out of the    
  enclosed container;  if the rolls are shipped on a flatbed trailer,    
  loading/carrying straps will be used, or a forklift with an approved stinger   
  or an axle bar assembly will be used. 
 
 3.0.4.4 Precautions must be in place to ensure no damage to the composite   
  occurs. 
 
 3.0.4.5 Temporary storage should be in an area where standing water cannot   
  accumulate at any time. 
 
 3.0.4.6 If the composite rolls are not enclosed in a protective wrapping, the   
  composite must be protected from any material that would potentially   
  clog the openings which would restrict the intended flow of the    
  composite.  The composite should be elevated off the ground or placed    
  onto a sacrificial sheet of plastic.  A temporary cover should be placed over the  
  composite to protect it from UV and weather. 
 
 3.0.4.7 Rolls of composite should be stacked in such a way that no damage to the   
  cores occurs. 
 

3.0.4.8 If storage of the composite at the jobsite will exceed 6 months, a temporary cover                       
should be placed over the composite to protect it from UV and weather. 

 
3.0.5 Geosynthetic Clay Liner (GCL) 
 
 3.0.5.1 GCL rolls are typically shipped via an enclosed container or via a    
  flatbed if the rolls are shrink-wrapped to protect the rolls against moisture. 
 
 3.0.5.2 Unloading the GCL will be in accordance with the manufacturer’s   
  recommendations. 
 
 3.0.5.3 Precautions must be in place to ensure no damage to the GCL occurs. 
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 3.0.5.4 Temporary storage must ensure no water from any source will come into   
  contact with the GCL.  The GCL can be stored in the enclosed shipping   
  container, or stored on high flat ground or elevated off of the ground   
  utilizing a temporary cover, so long as no water comes into contact with   
  the GCL.  Steps must be taken to ensure the storage area does not create a dam 
  resulting in ponding water. 
 
 3.0.5.5 If a platform is utilized to elevate the GCL, it is recommended the    
  platform be built so the entire roll of GCL is supported. 
 
 3.0.5.6 Rolls of GCL will be stacked in accordance to the manufacturer’s   
  recommendations.  Stacking should not cause thinning of the product at   
  points of contact. 
 
4.0 INSTALLATION 
 
4.0.1 Geomembrane 
 
 4.0.1.1 Panels are installed only after the sub grade has been visually inspected and  
  accepted by TtEC. 
 
  4.0.1.1.a TtEC will verify by visual inspection that there are no materials in the  
      sub grade that would damage the geomembrane. 
 

4.0.1.1.b No sharp stones or objects that could damage the liner should be present. 
 

4.0.1.1.c Surfaces to be lined should provide a firm, unyielding foundation  
 with no sudden, sharp or abrupt changes or break in grade. 
 
  4.0.1.1.d No panels will be installed in standing water. 
 
  4.0.1.1.e No panels will be installed during inclement weather or where    
      the safety of the crew is in jeopardy.  This would include, but not  
      limited to, falling precipitation of any kind, high winds, blowing   
      dust, or extreme cold or hot ambient conditions. 
 
 4.0.1.2 All panels will be installed in a manner consistent with the specifications   
  and in a manner best suited to existing site conditions. 
 
 4.0.1.3 Panels will be installed one at a time, and seamed immediately after   
  placement.  Panels installed that cannot be welded must be adequately   
  secured so no damage to the geomembrane or sub grade occurs.   
 
 4.0.1.4 Each panel will be given a panel number, and will be recorded on daily   
  work reports as well as the record drawing. 
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 4.0.1.5 Anchor trenches should be excavated to the lines and widths shown in the   
  design drawings. 
 
  4.0.1.5.a The top edges of the anchor trench should be slightly rounded to   
      avoid sharp bends in the liner. 
 
  4.0.1.5.b No large rocks or clay lumps will be allowed to underlie the liner  
       in the anchor trench. 
 
 4.0.1.6 The equipment used for installation will not damage the geomembrane. 
 
 4.0.1.7 Ballast’s, such as sandbags, will be used in the presence of wind, or if TtEC  
  deems it necessary. 
 
  4.0.1.7.a Ballast’s will be placed on all exposed edges when work ceases. 
 
  4.0.1.7.b Additional ballast’s may be necessary during extreme windy   
       conditions. 
 
 4.0.1.8 Care will be taken to ensure equipment used to deploy the geomembrane   
  does not damage the sub grade. 
 
 4.0.1.9 No personnel working on the geomembrane will smoke, wear damaging   
  shoes, or engage in activities that could damage the geomembrane. 
 
 4.0.1.10 Expansion and contraction of the geomembrane must be considered   
    during placement. 
 
4.0.2 Geotextile, Geonet, and Composite 
 
 4.0.2.1 Panels are installed only after the sub grade or geomembrane has been   
  inspected and accepted by TtEC. 
 
  4.0.2.1.a Stones, mud, and/or dirt should not be present that would get   
      entrapped during installation. 
 
 4.0.2.2 All panels will be installed in a manner consistent with the specifications  
  and in a manner best suited to the existing site conditions. 
 
  4.0.2.2.a A rub sheet may be necessary whenever composite is deployed on top of a 
      textured liner and is pulled into place. 
 
 4.0.2.3 Care will be taken to ensure handling and deployment does not damage   
  the materials in any way. 
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 4.0.2.4 Care will be taken to ensure the underlying materials are not damaged   
  during placement. 
 
 4.0.2.5 The material should be kept in tension as much as possible. 
 
 4.0.2.6 Ballast’s, such as sandbags, will be used in the presence of high winds, or if  
  TtEC deems it necessary. 
 
  4.0.2.6.a Ballast’s will be placed on all exposed edges when work ceases. 
 
  4.0.2.6.b Additional ballast’s may be necessary during extreme windy   
      conditions. 
 
 4.0.2.7 Trimming and cutting of this material placed on top of geomembrane will   
  be performed utilizing a “hook” blade or scissors. 
 
 4.0.2.8 No personnel working on the geotextile, geonet, or composite will    
  smoke, wear damaging shoes, or engage in activities that could damage   
  the geomembrane. 
 
4.0.3 Geosynthetic Clay Liner (GCL) 
 
 4.0.3.1 Panels should be installed in general accordance with the manufacturer’s  
  recommendations. 
 
 4.0.3.2 Panels are installed only after the subgrade has been visually inspected and  
  accepted by TtEC. 
  
  4.0.3.2.a No panels will be installed in standing water or on surfaces where the  
      water content could be detrimental to the GCL. 
 
  4.0.3.2.b Hydration of the GCL must be avoided. 
 
  4.0.3.2.c TtEC will verify by visual inspection that there are no    
      materials in the sub grade that would damage the GCL. 
 
  4.0.3.2.d Surfaces to be lined should provide a firm, unyielding foundation. 
 
  4.0.3.2.e No panels will be installed during inclement weather, particularly,  
      precipitation of any kind, which would cause hydration of the GCL. 
 
 4.0.3.4 All panels will be installed in a manner consistent with the specifications and  
  in a manner best suited to the existing site conditions. 
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 4.0.3.5 Care will be taken to ensure handling and deployment does not damage the GCL in 
any way.  A rub sheet may be necessary when Textured liner is deployed on top of 
the GCL. 

 
 4.0.3.6 Care will be taken to ensure the equipment used to deploy the GCL does not  
  damage the sub grade or underlying materials. 
 
 4.0.3.7 All panels of GCL will be covered by the geomembrane on the same day. 
 
 4.0.3.8 Additional measures may have to be implemented to ensure water does not  
  damage the installed GCL.  This would include, but not be limited to, extending the 
  FML beyond the end of the GCL so that no GCL remains exposed.  The edge of the 
  FML will be temporarily buried so that no moisture is allowed to run under the  
  FML and hydrate the GCL.  Temporary diversion berms may also be necessary to 
   divert any type of running water away from the GCL. 
 
5.0 SEAMING AND JOINING 
 
5.0.1 Geomembrane 
 
 5.0.1.1 All field personnel performing seaming operations will be qualified by field  
  experience and training. 
 
 5.0.1.2 All welding equipment used will have the appropriate monitoring controls as  
  manufactured to measure and ensure properly operating equipment. 
 
 5.0.1.3 Overlapping of the geomembrane will be in accordance with the    
  manufacturer’s recommendations, usually 3” to 6”. 
 
 5.0.1.4 In general, seams will be oriented parallel to the line of maximum slope; i.e.,  
  oriented along and not across the slope. 
 
  5.0.1.4.a In corners and odd shaped geometric locations, the number of seams  
      should be minimized. 
 
  5.0.1.4.b Horizontal seams should be a minimum of 5’ from the toe of slope,  
      crest of berm, or areas of potential stress concentrations. 
 
  5.0.1.4.c Occasionally, due to site conditions, a cross-seam will fall on a slope.  
      To avoid a horizontal seam on a slope, the cross-seam must be cut so  
       that the resulting seam is at a 45° angle or greater. 
 
 5.0.1.5 A seam numbering system compatible with the panel numbering system will  
  be utilized.  This will be recorded on the record drawings. 
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 5.0.1.6 The approved welding apparatus’ are hot wedge (fusion) welder and extrusion  
  welder. 
 
  5.0.1.6.a The primary welder will be the wedge welder. It will be automated  
      and capable of producing a double seam.  It will be equipped with  
      gauges giving the applicable temperature and speed settings. 
 
  5.0.1.6.b The extrusion welder will be used on seams that can not be welded  
       with the wedge welder; for repairs; some “cap stripping”; beads; “T”  
       joints; and appurtenances.  It will be equipped with gauges that give  
       the applicable temperature settings. 
 
 5.0.1.7 Prior to seam welding, a pre-weld or trial seam will be performed on pieces of  
  the same type of liner to qualify the welding equipment and the operator. 
 
  5.0.1.7.a Trial seams will be performed at a minimum of once per day,   
      whenever there is a change in operators, or if the welder has been  
       turned off. 
 
  5.0.1.7.b Trial seams will be performed in conditions that mirror field   
       conditions. 
 
  5.0.1.7.c Trial seam samples should be approximately 3’ long. 
 
  5.0.1.7.d Both shear and peel tests will be performed utilizing a field   
      tensiometer.  Unless otherwise specified, 3 coupons will be cut from  
      the sample using a die cutter; 2 will be tested in peel and 1 will be  
      tested in shear.  The seam should not fail in either test. 
 
  5.0.1.7.e If a sample fails, the entire operation must be repeated. 
 
  5.0.1.7.f No welding equipment or operator will be allowed to weld until a   
      pre-weld has been successfully passed. 
 
 5.0.1.8 Seam preparation is crucial in obtaining quality welds. 
 
  5.0.1.8.a Prior to welding, the seam must be free of moisture, dirt, or any   
      debris. 
 
  5.0.1.8.b Due to wet sub grade conditions, it may be necessary to place a   
      sacrificial “rub sheet” under the seam to act as a barrier against   
      moisture, ice, or muddy conditions. 
 
  5.0.1.8.c Heat tacking and grinding will be performed on seams that are   
      extrusion welded.  A hot air device will be used to “tack” weld the  
      area.  Grinding of the liner adjacent to the seam must be performed to  
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      remove oxidation.  Grinding should not remove more than 10% of the  
      liner and should not extend more than 1/4”  beyond the extrudate. 
 
 5.0.1.9 Fish mouths will be cut from the seam and repaired accordingly. 
 
 5.0.1.10 Seaming will extend along panel edges into the anchor trench. 
 
 5.0.1.11 Under no circumstances, can welding occur in the presence of moisture,   
     standing or ponding water, precipitation of any kind, dew, ice, or in   
     conditions where moisture from any source is in the welding path. 
 
 5.0.1.12 Any welding defects are to be identified and repaired per section 8.0. 
 
5.0.2 Geotextile, Geonet, and Composite 
 
 5.0.2.1 Geotextiles will be seamed by overlapping, by thermal bonding, or by sewing  
  as specifications dictate. 
 
  5.0.2.1.a If sewing is required, the thread used will be a polymeric material  
     with chemical resistance similar to the geotextile. 
 
  5.0.2.1.b Any defects are to be identified and repaired per section 8.0. 
 
 5.0.2.2 Geonets may be butt joined or overlapped.  
 
  5.0.2.2.a Nylon plastic ties or fasteners will be applied to the net edge at 5’  
      intervals along the edge. 
 
  5.0.2.2.b End splices will be made as follows:  On slopes, the ends will overlap  
      2’ with the uphill panel on top and two rows of ties applied on 6”  
       centers.  In flat areas, the ends will overlap a minimum of 2” and one  
       row of 3 ties will be applied. 
 
  5.0.2.2.c Any defects are to be identified and repaired per section 8.0. 
 
 5.0.2.3 Composites will be overlapped as specified, with the net portion tied as   
  specified above, and the geotextile component thermally bonded or sewn as the  
  specification dictates. 
 
  5.0.2.3.a Any defects are to be identified and repaired per section 8.0. 
 
5.0.3 Geosynthetic Clay Liner 
 
 5.0.3.1 GCL’s will be overlapped and joined in accordance to the manufacturer’s  
  recommendations. 
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  5.0.3.1.a Any defects are to be identified and repaired per section 8.0. 
 
6.0  FIELD TESTING  
 
6.0.1 Geomembrane 
 
 6.0.1.1 Visual Inspection 
 
  6.0.1.1.a The entire membrane is to be carefully inspected for any defects in  
      the material or welding during the installation. 
 
  6.0.1.1.b Any area requiring remediation, must be clearly marked and repaired  
      per section 8.0. 
 
 6.0.1.2 Non-destructive testing on all field seams using air pressure testing, vacuum  
  testing, or other approved methods as applicable. 
 
 6.0.1.3 Air pressure testing will be performed only on seams welded with a   
  wedge welder capable of producing dual seams with an air channel. 
 
  6.0.1.3.a An air pump equipped with an air gauge capable of producing   
      pressures between 25 psi and 40 psi will be used to pressurize the  
      channel. 
 
  6.0.1.3.b A hollow needle and clamp assembly will be connected to the pump  
      and will be used to pressurize the channel. 
 
  6.0.1.3.c Prior to sealing the end of the channel, a check should be made to  
      verify a clear passage.  As air is forced into the channel at one end of  
      the seam, air flowing through the channel should be detected at the  
      other end. 
 
   6.0.1.3.d If air is detected flowing through the entire channel, then seal the end  
      opposite the pump, and pressurize the channel. 
 
  6.0.1.3.e If air can not be detected, a block in the channel has probably   
      occurred.  The blockage can be found by reducing the channel length in  
      halves until the blockage is identified.  The rest of the channel should  
      then be sealed opposite the pump, and the channel pressurized.   
      Remediation of the blocked channel will occur to ensure a   
      homogenous bond. 
 
  6.0.1.3.f Energize the air pump to pressurize the channel between 25 psi and 40  
      psi.  The minimum pressure will be in accordance to the    
      manufacturer’s recommendations. 
 



 15

6.0.1.3.g Immediately after the air channel is pressurized, the pressure may drop 
and then stabilize. The amount of pressure drop is dependent on the 
thickness of the geomembrane as well as ambient conditions.  If the 
pressure drops below the required specification, re-energize the channel to 
the required pressure. 

 
  6.0.1.3.h Once the channel has been pressurized, shut off the pump, and   
      monitor the air pressure for 5 minutes.  There should be no more than  
      3 psi drop in pressure from the minimum pressure allowed. 
 
  6.0.1.3.i Record the results 
 
  6.0.1.3.j If the loss of pressure exceeds the allowable, or if the channel   
     can not be stabilized, locate the faulty area as described in section  
 
  6.0.1.3.k Any repairs to the welded seam will be in      
             accordance with Section 8.0.1. 
 
  6.0.1.3.l If the channel will not hold the required pressure, visual observation  
     or listening for air escaping frequently will determine the location of the  
     leak.  Any repairs to the welded seam will be in accordance with Section 
     8.0.1. 
 
 6.0.1.4 Vacuum testing will be performed on seams that have been welded by the   
  extrusion method, on seams welded using a solid wedge welder, and on seams  
  where it is not possible to pressure test. 
 
  6.0.1.4.a There are several types of vacuum boxes available.  The vacuum unit  
      will be capable of producing and maintaining a vacuum.  The view  
       box must have a transparent viewing window and will be connected  
       to the vacuum tank.  A pressure gauge will either be attached to the  
       vacuum tank or to the view box. 
  
  6.0.1.4.b Wet a section of the seam to be tested with soapy water. 
 
  6.0.1.4.c Place the view box over the area and create a vacuum.  Ensure that a  
      leak tight seal is created between the view box and the liner. 
 
  6.0.1.4.d View the area through  the transparent window for approximately                                    
       10 seconds.  If no bubbles are evident, then the area is considered  
       passing. 
 
  6.0.1.4.e If air bubbles are evident, mark the area for repair, perform the repair,  
      and repeat the vacuum test. 
 
  6.0.1.4.f Record the results. 



 16

 
  6.0.1.4.g Any repairs to the welded seam will be accordance with Section 8.0.1. 
 
 6.0.1.5 Additional non-destructive testing. 
 
  6.0.1.5.a If air testing or vacuum testing can not be performed, other options  
      may be considered.  Any additional options must be discussed with  
      the installer. 
 
6.0.2 Geotextile, Geonet, and Composite 
 
  6.0.2.1 Visual Inspection 
 
  6.0.2.1.a The entire panel of geotextile, geonet, and composite will be carefully  
      inspected for any defects in the material during the installation. 
 
  6.0.2.1.b Any area requiring remediation, must be clearly marked and repaired  
      in accordance with the manufacturer’s recommendations and section 8.0. 
 
6.0.3 Geosynthetic Clay Liner (GCL) 
  
 6.0.3.1 Visual Inspection 
 
  6.0.3.1.a The entire panel of GCL will be carefully inspected for any defects in  
      the material during the installation. 
 
  6.0.3.1.b Any area requiring remediation, must be clearly marked and repaired  
      in accordance with the manufacturer’s recommendations and section 8.0. 
 
7.0 DESTRUCTIVE SEAM TESTING 
 
7.0.1 Introduction 
 
 7.0.1.1 Destructive testing of seams is conducted to provide direct evaluation of seam  
  strength and bonding efficiency.  Destructive testing involves two types of  
  tests:  Shear testing, applies a tensile stress from the top sheet through the   
  weld and into the bottom sheet;  Peel testing peels the top sheet back against the  
  overlapped edge of the bottom sheet to observe how separation occurs. 
 
 7.0.1.2 The appropriate seam strength values and appropriate ASTM procedures must be  
  clearly identified and agreed to. 
  
7.0.2 Location and Frequency 
 
 7.0.2.1 The location and frequency is usually identified in the site specifications.   
  Tests should be taken at randomly selected locations.  Unless otherwise   
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  specified, one sample per 500 linear feet of weld per welding technician will be  
  tested.  
 
 7.0.2.2 The welding operator will not be informed in advance of sample locations. 
 
7.0.3 Sampling Procedures 
 
 7.0.3.1 Samples will be cut by a TtEC installation employee.  When cutting samples  
  above an existing geomembrane, “hook blades” will be used. 
 
 7.0.3.2 A number shall be assigned to each sample. 
 
 7.0.3.3 Sample numbers and locations will be recorded on the record drawings. 
 
 7.0.3.4 A log will be kept to track all destructive samples and subsequent test results. 
 
 7.0.3.5 All holes in the geomembrane resulting from destructive sampling will be   
  repaired per section 8.0. 
 
7.0.4 Size of Samples 
 
 7.0.4.1 Unless otherwise specified, at a minimum, samples shall be 12” by 36”, with  
  the seam running parallel to the length. 
 
 7.0.4.2 Three 12” long samples will be cut and distributed as follows:  1 sample to FWEC;
  1 sample to the third party inspector; 1 sample to the owner for archive.   
 
7.0.5 Field Testing 
 
 7.0.5.1 An electric tensiometer with a digital readout must be used to accurately   
  evaluate seam integrity in the field. 
 
 7.0.5.2 Unless otherwise specified, FWEC will test the destructive samples in the field. 
 
 7.0.5.3 Coupons must be cut using an approved die cutter. The coupon are to be 1” wide  
  strips. 
 
 7.0.5.4 Unless otherwise specified, 10 coupons will be cut from the sample. 5 coupons will 
   be tested in peel, and 5 in shear. 
 
  7.0.5.4.a The required values for seam strengths will be as specified by NSF  
   (National Sanitation Foundation) 54, and/or FTB (Film Tear Bond) and the 
   seam strength meets or exceeds the manufacturer’s recommendations.  The 
   appropriate ASTM testing procedures will be utilized. 
 
 7.0.5.5 The test results will be recorded accordingly. 
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 7.0.5.6 The seam is considered passing if 4 out of 5 coupons pass this criteria. 
 
 7.0.5.6 The results of the field tests will be compared to the owners and/or third party lab  
  results.  Should a discrepancy occur, FWEC has the right to evaluate the results  
  and make corrections as needed. 
 
7.0.6 Procedures For Destructive Test Failure 
 
 7.0.6.1 The following two procedures will apply whenever a sample fails a destructive  
  test: 
 
  7.0.6.1.a Reconstruct the seam between any two passed destructive test locations. 
 
  7.0.6.1.b Reconstruct the seam/s welded by the welding machine and operator that 
      day. 
 
 7.0.6.2 Reconstruction of the seam will be performed by removing the defective   
  seam completely and re-welding the seam;  or welding the upper flap of the  
  geomembrane seam by the extrusion method;  placing a cap strip over the   
  defective seam with the same type of liner and welding by the extrusion   
  method. 
 
 7.0.6.3 Trace the welding path to an intermediate location 10’ from the point of   
  the failed test in each direction.  Pull and test a sample coupon in the field.  
  If these sample coupons pass, then full samples are taken.  If these samples  
  pass, the seam is reconstructed between these two locations. If either   
  sample fails, the process is repeated. 
 
 7.0.6.4 All acceptable seams must be bounded by passing destructive samples. 
 
 7.0.6.5 Documentation of all failed destructive seams will be recorded and shown on the  
  record drawings. 
 
8.0 REPAIR PROCEDURES 
 
8.0.1 Geomembrane 
 
 8.0.1.1 All seams and all panels of the geomembrane will be visually inspected by TtEC  
  to identify defects, which includes the geomembrane and installation. 
 
 8.0.1.2  Any seam failing destructive or non-destructive seam testing, or any defect  
  found in the geomembrane will be repaired by one of the following methods:  
 
  8.0.1.2.a Patching:  used to repair large holes, tears, and destructive sample cutouts; 
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  8.0.1.2.b Buffing and re-welding:  used to repair small sections of extrusion welded 
      seams; 
 
  8.0.1.2.c Spot welding or seaming:  used to repair pinholes or other minor localized 
      flaws; 
 
  8.0.1.2.d Capping: used to repair large length of failed seams; and 
 
  8.0.1.2 e Topping: used to repair areas of inadequate seams which have an exposed 
      edge. 
 
 8.0.1.3 In addition, the following will be performed: 
 
  8.0.1.3.a Patches or cap strips will extend 6” beyond the edge of the defect or  
      cutout; 
 
  8.0.1.3.b All corners of the patches will be rounded; 
 
  8.0.1.3.c All surfaces must be clean and dry at the time of the repair; and 
 
  8.0.1.3.d The welding will be performed by approved welding machines. 
 
 8.0.1.4 All repairs will be non-destructively tested. 
 
 8.0.1.5 All repairs will be documented. 
 
8.0.2 Geotextile, Geonet, and Composite 
 
 8.0.2.1 Any holes, tears, or defective areas in the geotextile will be repaired by placing a  
  patch of the same geotextile over the suspect area and seaming by an approved  
  method. The patch will extend 12” beyond the hole, tear, or defect in all directions. 
 
 8.0.2.2 Any tears or defects in the geonet will be repaired by placing a patch of the same  
  geonet over the suspect area and attaching with approved net ties. The patch will  
  extend 6” beyond the tear or defect in all directions. 
 
 8.0.2.3 Any holes, tears, or defects in the composite will be repaired by the appropriate  
  methods described in sections 8.0.2.1 and 8.0.2.2.  
 
8.0.3 Geosynthetic Clay Liner (GCL) 
 
 8.0.3.1 All repairs to the GCL will be in accordance to the manufacturer’s   
  recommendations. 
 
9.0 BACKFILLING OF THE ANCHOR TRENCH 
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9.0.1 “U” Shaped Trench 
 
 9.0.1.1 “U” shaped anchor trenches are more desirable for slope applications.  The depth of 
  the trench must be considered in the overall design of the liner system. 
 
 9.0.1.2 In most cases, the liner should only extend across the floor of the anchor trench to 
  avoid folding of the liner on itself from extensions up the back wall. 
 
 9.0.1.3 Backfilling of the anchor trench must be coordinated with the installer.  Backfilling 
  too quickly could result in bridging of the liner on the slope;  leaving the anchor  
  trench exposed too long could create slippage of the panels on the slope and/or  
  damage by high winds. 
 
 9.0.1.4 Extreme care must be taken when backfilling the anchor trench to avoid damaging 
  the geomembrane.  The material used to backfill the anchor trench should be  
  approved by the specifications. 
 
9.0.2 “V” Shaped Trench 
 
 9.0.2.1 “V” shaped anchor trenches are used on non-slope applications.  The depth of the  
  trench must be considered in the overall design of the liner system. 
  
 9.0.2.2 In most cases, the liner should extend through the bottom and extend half-way up  
  the other side. 
 
 9.0.2.3 Backfilling of the anchor trench must be coordinated with the installer.  Backfilling 
  too quickly could result in bridging of the liner;  leaving the anchor trench exposed 
  too long could create slippage of the panels and/or damage by high winds. 
 
 9.0.2.4 Extreme care must be taken when backfilling the anchor trench to avoid damaging 
  the geomembrane.  The material used to backfill the anchor trench should be  
  in accordance to the specifications. 
 
10.0 MATERIALS IN CONTACT WITH THE GEOMEMBRANE 
 
10.0.1 Any material coming onto contact with the liner system must meet the manufacturer’s 

recommendations.  Geotextiles may be used to protect the geomembrane if Subgrade or 
backfill materials are marginal and if the manufacturer recommends this. 

 
10.0.2 Extreme care must be taken when covering geomembranes.  Manufacturer’s warranties are 
 explicit in stating mechanical damage will not be considered a warranty repair. 
 
11.0 APPURTENANCES AND MECHANICAL ATTACHMENTS 
 
11.0.1 Appurtenances will be built per the specifications utilizing the same materials. 
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11.0.2 Welding of the appurtenance by the extrusion method to HDPE pipe is preferable; 
 however, there must be enough room for the welder to weld the end of the appurtenance 
 completely. 
 
11.0.3 Mechanical attachments will be installed as specified.  Several types of mechanical 
 attachments are available: 
 
 11.0.3.1 Stainless Steel Batten; 
 
 11.0.3.2 Stainless Steel Pipe Clamps; 
  
 11.0.3.3 Stainless Steel Banding; 
 
 11.0.3.4 HDPE Bedding Channel. 
 
12.0 ACCEPTANCE AND COMPLETION 
 
12.0.1 Acceptance and completion will be determined when all geosynthetics supplied have been 
 verified meeting or exceeding the specifications and all geosynthetics have been installed 
 in accordance to the specifications and/or installation manual, including passing results 
 of all required testing. 
 
13.0 REFERENCES FOR HDPE GEOMEMBRANES 
 
ASTM D 5261, Standard Test Method for Measuring Mass per Unit Area of Geotextiles  
 
ASTM D 4632, Standard Test Method for Grab Breaking Load and Elongation of Geotextiles 
 
ASTM D 4533, Standard Test Method for Index Trapezoidal Tearing Strength of Geotextiles 
 
ASTM D 4833, Standard Test Method for Index Puncture Resistance of Geotextiles, 

Geomembranes and Related Products 
 
ASTM D 4491, Standard Test Method for Water Permeability of Geotextiles by Permittivity 
  
ASTM D 4751, Standard Test Method for Determining Apparent Opening Size of a Geotextile 
 
ASTM D 4354, Standard Practice for Sampling of Geosynthetics for Testing 
 
ASTM D 4759, Standard Practice for Determining the Specifications Conformance of 

Geosynthetics 
 
14.0 REFERENCES FOR GEOTEXTILES 
 
American Society for Testing and Materials (ASTM) 
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1. D 1004 Test Method for Initial Tear Resistance of Plastic Film and Sheeting 
2. D 1238 Standard Test Method for Flow Rates of Thermoplastics by Extrusion 

Plastometer 
3. D 1505 Test Method for Density of Plastics by the Density-Gradient Technique 
4. D 1603 Test Method for Carbon Black in Olefin Plastics 
5. D 3895 Standard Test Method for Oxidative-Induction Time of Polyolefins by 

Differential Scanning Calorimetry 
6. D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles, 

Geomembranes, and Related Products 
7. D 5199 Standard Test Method for Measuring Nominal Thickness of Geotextiles and 

Geomembranes 
8. D 5397 Standard Test Method for Evaluation of Stress Crack Resistance of Polyolefin 

Geomembranes Using Notched Constant Tensile Load Test 
9. D 5596 Standard Test Method for Microscopic Evaluation of the Dispersion of Carbon 

Black in Polyolefin Geosynthetics 
10. D 5994 Standard Test Method for Measuring Core Thickness of Textured 

Geomembranes 
11. D 6392 Standard Test Method for Determining the Integrity of Nonreinforced 

Geomembrane Seams Produced Using Thermo-Fusion Methods  
12. D 6693 Standard Test Method for Determining Tensile Properties of Nonreinforced 

Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes 
 

Geosynthetic Research Institute 
 

1. GRI GM 13 Test Properties, Testing Frequency and Recommended Warranty for High 
Density Polyethylene (HDPE) Smooth and Textured Geomembranes 

2. GRI GM 17 Test Properties, Testing Frequency and Recommended Warranty for Linear 
Low Density Polyethylene (LLDPE) Smooth and Textured Geomembranes 
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TABLES 
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Table 1: Minimum Values for Smooth Black-Surfaced HDPE Geomembranes 
 

 
 



Table 2: Minimum Average Roll Values (MARV) Required for Nonwoven Needlepunched 
Geotextiles 
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APPENDIX A 
 
 
 

SAMPLES OF FIELD PAPERWORK 



This Page Intentionally Left Blank 



PROJECT:___________________________________  LOCATION:___________________________________ DATE: __________________

Extrusion: Minimum Value:       Peel ___________ Shear _____________ Page ______0f ______

Time Machine Welder ID PreHeat Extruder Peel Peel Peel Peel Peel Shear Material Type Pass/Fail

         /          /          /          /    
Time Machine Welder ID PreHeat Extruder Peel Peel Peel Peel Peel Shear Material Type Pass/Fail

         /          /          /          /    
Time Machine Welder ID PreHeat Extruder Peel Peel Peel Peel Peel Shear Material Type Pass/Fail

         /          /          /          /    
Time Machine Welder ID PreHeat Extruder Peel Peel Peel Peel Peel Shear Material Type Pass/Fail

         /          /          /          /    
Time Machine Welder ID PreHeat Extruder Peel Peel Peel Peel Peel Shear Material Type Pass/Fail

         /          /          /          /    
Fusion: Minimum Values:      Peel __________ Sheer _____________

Time Machine Welder ID Temp. Speed Peel In/Out Peel In/Out Peel In/Out Peel In/Out Peel In/Out Shear Material Type Pass/Fail

/ / / / /          /          /          /          /    
Time Machine Welder ID Temp. Speed Peel In/Out Peel In/Out Peel In/Out Peel In/Out Peel In/Out Shear Material Type Pass/Fail

/ / / / /          /          /          /          /    
Time Machine Welder ID Temp. Speed Peel In/Out Peel In/Out Peel In/Out Peel In/Out Peel In/Out Shear Material Type Pass/Fail

/ / / / /          /          /          /          /    
Time Machine Welder ID Temp. Speed Peel In/Out Peel In/Out Peel In/Out Peel In/Out Peel In/Out Shear Material Type Pass/Fail

/ / / / /          /          /          /          /    
Time Machine Welder ID Temp. Speed Peel In/Out Peel In/Out Peel In/Out Peel In/Out Peel In/Out Shear Material Type Pass/Fail

/ / / / /          /          /          /          /    

INSTALLERS SIGNATURE: ______________________________              QC SIGNATURE: _______________________________

TETRA TECH EC, INC.
                                                                     TRIAL SEAM TESTING LOG



TETRA TECH EC, INC.

TENSILE PROPERTY VERIFICATION SHEET FOR LINER

Project Name:_____________________  Date:______________  Location:______________________

material peak peak peak peak peak
roll number type value value value value value average peak value

Page 1



TETRA TECH EC, INC.
GEOSYNTHETICS SEAM TESTING 

PROJECT:_______________________________ DATE:________________ LOCATION:___________________

PRE-WELD QUALIFICATION:

inner track outer track
mach. # tech ID value peel value peel shear pass/fail time

DESTRUCTIVE TESTING:

date date welded inner track outer track pass exact 3rd party
sample # seam # pulled welded by value peel value peel shear fail location confirm

INSTALLERS SIGNATURE______________________________ QC SIGNATURE_________________________



   

REPAIR LOG

Project Name _________________________________ HDPE  ___ Smooth  ___
Location        _________________________________ LLDPE ___ Textured ___
Date              _________________________________
Page             ______  of  ______ Thickness Mils  _____
Prepared by   _________________________________

Repair # Code Repair Patch Location Repair Welder         Vacuum Test Comments
Date Type ID P/F Date

 

Defect Code: SI-Surface Irregularity     EE- Earthwork Equip. Damage BO- Burn Out Repair Type: C- Cap Strip
CR- Crease                     FM- Fishmouth T- T Joint P- Patch
DS- Destructive test        FT- Pressure Test Cut WR- Wrinkle B- Bead
WS- Welder Recut         Other

TETRA TECH EC, INC.



TETRA TECH EC, INC.
RECEIPT OF MATERIALS AND INSPECTION REPORT

PROJECT:_________________  DATE:______________ LOCATION:___________________

Type of Material:_____________________        Received by:__________________________
Supplier:____________________________        Inspector:____________________________
Transporter:_________________________        Bill of Lading Number:__________________
Quantity Delivered:___________________

condition of material
Roll Number length width material QC's notes/comments

1).
2).
3).
4).
5).
6).
7).
8).
9).
10).
11).
12).
13).
14).
15).
16).
17).
18).
19).
20).
21).
22).
23).
24).
25).
26).
27).
28).
29).
30).

INSTALLERS SIGNATURE________________________ QC SIGNATURE_______________________



                                       PANEL PLACEMENT AND PANEL SEAMING REPORT

PROJECT:___________________   DATE:___________  LOCATION:_______________________

PAGE _______  OF _______ SEAMING DATA ONLY APPLICABLE TO LINER

material panel panel seam seamer machine
type panel # roll # seam # length width length # # comments

INSTALLERS SIGNATURE________________________ QC SIGNATURE_____________________

TETRA TECH EC, INC.



PROJECT___________________  DATE______________  LOCATION_______________________

PAGE _______ OF ________

material seam tester AIR TESTING: pass/ VT
type seam # length ID start press. end press. variance start time end time fail pass/fail comments

INSTALLERS SIGNATURE________________________ QC SIGNATURE______________________

NON-DESTRUCTIVE TESTING REPORT
TETRA TECH EC, INC.



TETRA TECH EC, INC.
 DESTRUCTIVE SEAM TESTING LOG

PROJECT:____________________  DATE:__________  LOCATION:____________________

Sample Number:_____________   Seam Number:_____________

Type of Material:_____________   Machine Number:___________   Welder ID:____________________     Date Welded:_________

Type of Weld (wedge or extrusion):__________________  Speed:_______________    Temperature:____________  Pressure:____________

WEDGE EXTRUSION

Required Peel value:_________ Required Peel Value:__________

Type of Type of
PEEL (LBS/IN.) Failure PEEL (LBS/IN.) Failure
inner 1 coupon 1
inner 2 coupon 2
inner 3 coupon 3
inner 4 coupon 4
inner 5 average:________ coupon 5 average:________
outer 1
outer 2 pass/fail:________
outer 3
outer 4
outer 5 average:________ pass/fail:________

Required Shear Value:________ Required Shear Value:________

Type of Type of
SHEAR (LBS/IN.) Failure SHEAR (LBS/IN.)  Failure
coupon 1 coupon 1
coupon 2 coupon2
coupon 3 coupon3
coupon 4 coupon 4
coupon 5 average:________ pass/fail:________ coupon 5 average:________

pass/fail:________

INSTALLERS SIGNATURE______________________  QC SIGNATURE______________________



                                   TRIAL SEAM TESTING LOG

PROJECT:____________________  DATE:__________  LOCATION:____________________

Type of Material:_____________   Machine Number:___________   Welder ID:____________________    

WEDGE TEMP & SPEED EXTRUSION TEMP
am noon close am noon close

Required Peel value:______

PEEL (LBS/IN.)
am noon close

inner 1 Required Peel Value:__________
inner 2
inner 3 PEEL (LBS/IN.)
inner 4  am noon close
inner 5 coupon 1
av. value coupon 2
outer 1 coupon 3
outer 2 coupon 4
outer 3 coupon 5
outer 4  av. value
outer 5 pass/fail
av. value
pass/fail

 Required Shear Value:________
Required Shear Value:________

SHEAR (LBS/IN.)  
SHEAR (LBS/IN.) am noon close
am noon close coupon 1

coupon 1 coupon2
coupon 2 coupon3
coupon 3  coupon 4
coupon 4 coupon 5
coupon 5 av. value
av. value  pass/fail
pass/fail

 

INSTALLERS SIGNATURE______________________  QC SIGNATURE_______________________

TETRA TECH EC, INC.
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TETRA TECH EC, INC. 
FIELD ACTIVITY DAILY LOG 

DATE:                                    DAY:                               REPORT NUMBER:  
PROJECT NAME:                                                  PROJECT # :  
CUSTOMER:                                                 TASK ORDER #:  
TtEC PM:  
SAFETY MEETING 
TIME:             

SAFETY MEETING 
TOPIC:    

WEATHER:  
CRAFT HOURS WBS CODE 
      
      
      
      
      
      
EQUIPMENT   
      
      
      
      
      
      
      
TtEC PROFESSIONAL STAFF   
QA/QC OFFICER:                                 
HEALTH & SAFETY OFFICER:               
SUPERINTENDENT:                              
PROJECT MANAGER:                          
PROJECT ENGINEER:                           
PRODUCTION  SHIFT START:                                              SHIFT END:    
  
  
  
  
  
  
  
 
  
  
  
  
  
  
TOTAL HOURS WORKED ON SITE TODAY:    
TOTAL PROJECT HOURS WORKED ON SITE:    
VISITORS:     
SIGNATURE:                                                                          DATE:  
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MATERIALS INSPECTION CHECKLIST 

ITEM: DATE: 

Contract Specifications 

Material Qty Condition Testing Comments 

     

     

     

     

     

     

     

     

     

     

STORAGE CONDITIONS: 
 

SUBMITTALS: 
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MATERIALS INSPECTION CHECKLIST (Concluded) 

MATERIAL/EQUIPMENT CERTIFICATIONS: 
 

PREPARATORY SITE CONDITIONS: 
 

CONTRACT VARIANCE: 
 

COMMENTS: 

 

ATTENDEES:  

    
   QC Representative Date 

    

    

   QCPM Date 
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REMEDIAL ACTION PUNCHLIST 
 
LOCATION: ___________________________________________________________________________________ 
 
OR FEATURE INSPECTED: _______________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
________________________________________________________________________________________________ 
 
Report Reference Numbers 
if a Deficiency Report is Required 
 
____________________________ 
 
____________________________ 
 
 
ITEM 
NO. 

 OBSERVATION 
DATE 

CORRECTION 
DATE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

REMARKS:    
 
 
 
 
 
 CQC Systems Manager: _____________________________________________  
 
 Final Issue Date: ___________________________________________________  
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REWORK ITEMS LIST 

Number 
Date 

Identified Description 

Contract Requirement (Spec. 
Section And Para. No., Drawing 

No. And Detail No., Etc.) 
Action Taken by Qc 

Manager Resolution 
Date 

Completed 
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COMPLETION INSPECTION CHECKLIST 

DATE:   
MAJOR DEFINABLE FEATURE OF WORK:   
LOCATION.:   SPEC SECTION:   

(Refer to Final Follow-Up Inspection Checklist) 
A. OPEN PUNCHLIST ITEMS FROM FINAL FOLLOW-UP INSPECTION CHECKLIST: 

 ITEM  DATE OF 
COMPLETION 

1.    
2.    
3.    
4.    
5.    
6.    
7.    
8.    
9.    
10.    

B. NEW PUNCHLIST ITEMS NOTED: 

 ITEM  DATE OF 
COMPLETION 

1.    
2.    
3.    
4.    
5.    
6.    
7.    
8.    
9.    
10.    

C. USACE QA NOTIFIED? Yes _____ No _____ 

On behalf of Tetra Tech FW, Inc., I certify this activity is completely in accordance with the Contract Documents, 
based upon the information available to me. 

Quality Control Manager 
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VARIANCE REPORT 

 
Variance No. 
 
Linked w/NC No.:   (if applicable) 
 
Date of Issue: 

 
 
 

 
Page ___ of ___ 

 
Project Name:       

 
Project No.       

 
- Variance Report - 

 
I.  Summary of the Change:  (by the person identifying the change) 
 
 
 
 
 
 
Identify by: 

 
Date: 

 
II.  Variance Requested:  (by the person identifying the change and the review committee: 
 
 
 
 
 
To be Performed by: 

 
Date: 

 
To be Performed by: 

 
Date: 

 
III.  Justification for Variance:  (by the review committee) 
 
 
 
 
 
IV.  Applicable Document/Work Plan:  (by the person identifying the change) 
 
 
 

 
- Signatures - 

 
Requested by:    Date: 
 
Approved by:    Date: 
 
PM Approval:    Date: 

 
Distribution List: 

 
QA Approval:    Date: 
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DESIGN CHANGE NOTICE 
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PROJ. NO. 
 
 

DESIGN CHANGE NO. 
 
 

 
TO 

  
DEPT. 

  
LOCATION 

  
DATE 

 

      
RE:  DRAWING NO.  TITLE  

  SPEC NO.  PAGE  

  OTHER.  ANTICIPATED REVISION DATE OF FORMAL DOCUMENTS  

  ENGINEERING “HOLD” PLACED ON CONSTRUCTION ACTIVITIES IN AREA DEFINED HEREIN PENDING RECEIPT OF FORMALLY 
REVISED DOCUMENT(S) AND/OR REVISED DCN, PE SIGNATURE NOT REQUIRED. 

  RELEASED FOR CONSTRUCTION ON BASIS OF MODIFICATION(S) PRESCRIBED BY THIS DCN. 
APPLICABLE DOCUMENTS WILL BE REVISED BY: 

  HOME OFFICE 

  AS-BUILT DRAWING BY RESIDENT ENGINEER’S STAFF 

 

  SITE (Project Engineer to assign Open Engineering Item No.) 
  OTHER 

PROPOSED CHANGE 
DESCRIPTION 

 
REASON FOR CHANGE 

  FIELD CHANGE REQUEST (FCR No.)  
  REQUIRED MODIFICATIONS TO DESIGN OR SPECIFICATION 
   DISPOSITION OF NONCONFORMING ITEM 
  CHANGES IN REGULATORY OR OTHER REQUIREMENTS 
  OPERATIONAL EXPERIENCE 
  OTHER  
  

EXHIBITS ATTACHED    NO   YES - IF YES, CHECK APPLICABLE BOX(ES) 
   COPIES OF MARKED-UP AREA OF DRAWING(S) 

   FIELD CHANGE REQUEST (FCR No.   ) 

 
  OTHER  (Describe)

COMMENTS SCHEDULED ERECTED/PLACEMENT DATE(S) 

ORIGINATOR       DATE

DISTRIBUTION (Check as applicable and fill in name. Indicate with an asterisk (*) personnel who are to perform a QA review.) 

   Project Manager 
   Project Engineer 
   Architectural 
   CAD 
   Building 
   Mechanical 
   Process  
   Civil 

  Health and Safety

  Construction

  Electrical

  Environmental

  I&C

  Security

  Estimating

  Quality Assurance

  Chemical

  Regulatory

  Structural

  Science (Specify) 
  PQAE

  Project Supt

  Vendor Supt

  Site Manager 
NOTE:  Personnel indicated with an asterisk (*) are to perform a QA review and inform Originator of any comments, or approve and sign, as applicable, by 
    (date). 

LEAD DISCIPLINE ENGINEER OR DESIGNEE (Signature) 
 

DATE PROJECT ENGR OR  DESIGNEE (Signature) 
 
 

DATE 

NMED (Signature) 
 

DATE KIRTLAND AFB PROJECT MANAGER (Signature) DATE 

QA REVIEWER (if indicated above) 
    COMMENTS (Attached)    NO COMMENTS 
 

PROJECT MANAGER (After acceptance of all reviews) 

      
SIGNATURE  DATE SIGNATURE  DATE 

FIELD EVALUATION      
   IMPLEMENT RECOMMENDED DISPOSITION      DEFER RECOMMENDED DISPOSITION 

 
   

RESIDENT ENGINEER (signature)  DATE 
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REPORT NO(1) ______________________ 
CLIENT OR PROJECT (2) 
 

 DRAWING NO/SPEC NO. (3) 

SUPPLIER, CONSTRUCTION QC OR CONTRACTOR (4) 
 

P. O. NO. (5)  

DESCRIPTION OF COMPONENT, PART OR SYSTEM (6) 
 

  

I. DESCRIPTION OF NONCONFORMANCE (7)  (Items involved, Specifications, Code or Standard to Which Items Do Not Comply, Submit Sketch (If Applicable) 

    

    

    

    

NAME AND SIGNATURE OF PERSON REPORTING NONCONFORMANCE (8) TITLE/COMPANY DATE (9) 

II.  RECOMMENDED DISPOSITION (10)  (Submit Sketch If Applicable) 
 

  

 
 

   

    

    

    

NAME AND SIGNATURE OF PERSON RECOMMENDING DISPOSITION (11) TITLE/COMPANY DATE (12) 

III.  EVALUATION OF DISPOSITION BY TETRA TECH FW, INC.. REASON OF DISPOSITION (13) 
 
    

    

IV.  CORRECTIVE ACTION (14)  Required  Not Required 

    

    

V.(15)  ENGINEERING  QUALITY ASSURANCE  CONSTRUCTION  OTHER 

NAME (SIGNATURE) NAME (SIGNATURE) NAME (SIGNATURE) NAME (SIGNATURE) 

DATE DATE DATE DATE 

 ACCEPTED  REJECTED 
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 ACCEPTED WITH COMMENTS 

 ACCEPTED  REJECTED 
 

 ACCEPTED WITH COMMENTS 

 ACCEPTED  REJECTED 
 

 ACCEPTED WITH COMMENTS 

VI.  VERIFICATION OF DISPOSITION  REQUIRED  NOT REQUIRED (16) 
(17) BY   SIGNATURE  TITLE   DATE   
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REQUEST FOR ENGINEERING INFORMATION 
(REI) 

Sheet ___ of ___ 
REI No.      Issue Date_______________            Closure Date_________________ 
              
 
Work Area:          Subcontractor:    
 
Applicable Plans, Drawings, Specifications:         
             
             
 
Information Requested:           
             
             
             
             
             
              
 
Subcontractor Signature: ________________________________________ Date:______________ 
              
 
Tetra Tech FW, Inc. Response:          
             
             
             
             
             
              
              
 
Project Engineer Signature:____________________________________________ Date:______________ 
 
Project Manager Signature:_____________________________________________ Date:_______________ 
 
 
Distribution: 

AFB Project Manager  CQC Systems Manager 
DOM Site Superintendent 
Task Manager/Engineer USACE QA 
QCM  Subcontractor:    
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Project Quality Control Manager Signature: _______________________________ Date: _______________ 
              
 
USACE QA Response:           
             
             
             
             
             
              
 
USACE QA Signature:        Date:    

 
Distribution: 

AFB Project Manager  CQC Systems Manager 
DOM Site Superintendent 
Task Manager/Engineer USACE QA 
QCM  Subcontractor:    
 

 



APPENDIX A 

Kirtland AFB  September 2006 
Golf Course Pond (WP-026 and ST-105)  

PROBLEM IDENTIFICATION CONSTRUCTION  
DEFICIENCY NOTICE 

 
Sheet ___ of ___ 

DCN No.     Issue Date_______________            Closure Date_________________ 
 
 
Work Area or Feature Inspected: ____________________________  Deficient Subcontractor: __________________ 
 
Applicable Plans, Drawings, Specifications:  
  
 
Description of Deficient Condition: 
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Reinspection Required?   Yes _____   No _____ Distribution: 
  AFB Project Manager  
Performed on ______________________________  DOM Site Superintendent 
  Task Manager/Engineer USACE QA 
Acceptable?  Yes _____   No _____ QCM Subcontractor:     
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1. INTRODUCTION 

This Stormwater Pollution Prevention Plan (SWPPP) addresses the construction activities to repair and 
recondition the Golf Course nitrate abatement ponds under the Interim Remedial Action–Operation 
(IRA–O) at WP-026 and ST-105, Kirtland Air Force Base (AFB), New Mexico. This SWPPP 
describes the existing stormwater drainage conditions, the stormwater management and erosion control 
objectives, and the required maintenance and inspection procedures to be used during project activities. 

1.1 Site Location and Description 

A detailed description of the site is provided in Section 1 of the Work Plan. Figure B-1 depicts the 
location of the Tijeras Arroyo Golf Course, which contains the six nitrate abatement ponds (WP-026 and 
ST-105). 

1.1.1 Site Description/Background 

The Golf Course Main Pond (GCMP) and its five smaller ancillary ponds are part of the WP-026 and ST-
105 Nitrate Abatement Program. A detailed map of the site is provided in Figure B-2. The ponds are used 
to capture and recover nitrate groundwater in the immediate area of the Golf Course. Water stored in the 
ponds is applied to the Golf Course via the site’s irrigation system. It is highly likely that 1) the existing 
40-mil high-density polyethylene (HDPE) liner installed at the GCMP has been compromised along the 
water line by tree growth, and 2) the 30-mil HDPE liners installed at four of the smaller ponds may have 
been compromised by excessive vegetation growth. Because of these conditions, there is a high 
probability that nitrate water has been discharged to the subsurface. 

The GCMP is located in the northwestern portion of the Tijeras Arroyo Golf Course, between Fairways 3 
and 4, approximately 100 feet (ft) east of the main golf course maintenance building. The Tijeras Arroyo 
Golf Course lies 3 miles south of the East Operations Area, northwest of the Manzano Base area and 
north of the riding stables. The five smaller ponds receive waters from the GCMP and are located 
throughout the Golf Course. Two ponds are due east of the GCMP and the smallest pond is immediately 
south of the GCMP. A fourth pond is located in the middle of the site and the fifth is in the southeastern 
portion of the Golf Course. The pond locations are illustrated on the detailed site map in Figure B-2. A 
photograph of nitrate abatement pond 5 shows the typical preconstruction condition of the ponds 
(Figure B-3).   

1.2 Project Description 

The main objective of this project is to repair over 600 lineal ft of HDPE liner system at the GCMP. The 
repair activities at the GCMP will consist of the following steps: 

• Mobilization. The staging and loading area for HDPE liner and rock material will be established at 
the Golf Course maintenance building laydown area, in the northwestern portion of the site.  

• Construct 1-ft-high berms around the GCMP if required to protect the construction area from 
stormwater runon from the surrounding areas. 

• Drain pond to approximately 2 to 3 ft from the top of the headboard and relocate Koi. All water 
management and fish relocation will be performed by base/Golf Course personnel. 

• Clear and grub excess vegetation.  
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• Repair the 40-mil HDPE liner. 

• Replace riprap over exposed portions of the liner system. 

Construction activities are also planned to recondition five small ponds at the Golf Course. Ponds 1 
through 4 each cover approximately 0.5 acre, and pond 5 covers about 0.1 acre (approximately 2.1 acres 
total). Construction activities at the group of five smaller ponds will be conducted in the following steps: 

• Construct 1-ft-high berms if required to protect the construction areas from stormwater runon. Silt 
fencing may be installed based on field conditions if necessary to prevent runoff from temporarily 
disturbed areas. 

• Drain each pond as construction proceeds and relocate any Koi. All water management and fish 
relocation will be performed by base/Golf Course personnel. 

• Clear and grub excess vegetation. 

• Re-grade bottom surface and side slopes of ponds. 

• Install new 40-mil HDPE liner in the four smaller ponds. 

• Replace the liner system in the fifth pond with 40-mil HDPE. 

• Place protective riprap along the pond surfaces and sidewalls. Backfill and compact anchor trenches 
and top with rounded riprap. 

• Replace the below-grade fill lines in all five ponds with above-grade fill lines in order to remove the 
fill pipe liner penetrations. 

• Demobilization. 

A detailed description of these construction activities is provided in Section 2 of the Work Plan. 

1.3 Purpose 

The goal of this SWPPP is to minimize the potential impacts on surface water quality that may result 
from construction activities at the Golf Course during the IRA–O. The SWPPP has been prepared in 
accordance with Best Management Practices (BMPs) provided in Attachment 1. 

1.3.1 Regulatory Framework 

In 1972, the U.S. Congress passed the Clean Water Act (CWA), which prohibits the discharge of any 
pollutants to waters of the United States from a point source unless that discharge is authorized by a 
National Pollutant Discharge Elimination System (NPDES) permit. The initial thrust to improve water 
quality under the NPDES focused on pollutant reduction in discharges of industrial process wastewater 
and municipal sewage. It has become evident that diffuse or nonpoint sources of water pollution are also 
major contributors to water quality degradation. 

To improve the quality of stormwater discharges, Congress passed the Water Quality Act of 1987, which 
added a provision to the CWA directing the U.S. Environmental Protection Agency (EPA) to establish 
regulations for stormwater discharges under the NPDES. In 1990, EPA published final regulations that  
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Figure B-3.  Pond #5 Looking South 

 

establish permitting requirements for stormwater discharges associated with industrial activities. The 
regulations are provided in Title 40 of the Code of Federal Regulations (CFR) 122.26. This SWPPP was 
developed to be consistent with the EPA NPDES General Permit for Discharges from Large and Small 
Construction Activities, effective July 1, 2003, and modified effective January 21, 2005 (Attachment 2), 
and the New Mexico Environment Department Surface Water Quality Bureau Revised Storm Water 
Discharge Permit for Large and Small Construction Activities, dated March 4, 2004 (Attachment 3). The 
completed Notice of Intent for Stormwater Discharges Associated with Construction Activity under an 
NPDES General Permit is provided as Attachment 4.  

1.3.2 Stormwater Pollution Prevention Plan Overview 

This SWPPP identifies pollution sources on the site and describes the measures necessary to prevent or 
control discharges of potential stormwater pollutants in site stormwater runoff. The SWPPP also outlines 
site-specific BMPs that will be used to minimize the quantity of pollutants entering surface water.  The 
provisions contained in this SWPPP shall be implemented as part of the conditions for the project-specific 
stormwater discharge permit. Although not a required component of the SWPPP under New Mexico 
provisions, a sediment control plan is presented in Section 3 that summarizes the types of temporary and 
permanent erosion and sediment control identified for the site. 



APPENDIX B 

Kirtland AFB  September 2006 
Golf Course Pond (WP-026 and ST-105) B-16 

A copy of the site-specific SWPPP and Base-Wide SWPPP (Attachment 5) will be kept at the project site. 
The plans shall be available upon request to authorized regulatory agency personnel.  

1.4 Pollution Prevention Team 

Specific members of the project team have responsibilities regarding stormwater management. These key 
onsite personnel are familiar with the site and the construction activities relating to the project.  The 
project team includes personnel from management, safety, and construction. The team is responsible for 
the following activities: 

• Implementing all SWPPP requirements 

• Being aware of changes made during construction and determining whether any subsequent changes 
must be made to the SWPPP 

• Overseeing routine materials inventory and recommending ways to minimize or eliminate hazardous 
materials 

• Implementing and overseeing employee training and the inspection program 

• Identifying potential pollutant sources and making recommendations to alleviate areas of potential 
stormwater concern 

• Coordinating the implementation of BMPs, reviewing the effectiveness of the SWPPP, and updating 
the plan as necessary 

The following key project personnel are assigned to the team: 

John McBee Quality Control System Manager (505) 237-8440 Oversee spill prevention, preventative 
maintenance, and system material 
inventory 

Rod Reese Site Superintendent (916) 996-4507 Supervise implementation of the 
SWPPP, inspections, and maintenance 
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2. POLLUTANT SOURCE ASSESSMENT 

The SWPPP describes potential sources that may be reasonably expected to add significant amounts of 
pollutants to stormwater discharges or that may result in discharges of pollutants. Figure B-2, the site plan 
map for the construction area, identifies pollutant sources and helps in determining stormwater 
management opportunities. 

The map and the assessment of pollutant sources facilitate the use of a risk-based approach by targeting 
the most important pollution sources that may require preventive and/or corrective action. 

2.1 Site Assessment 

Information about the environmental setting, including physical setting (physiography/topography and 
cultural geography), geologic setting (surface soils and geology), and hydrology (surface water and 
groundwater), is summarized in the Interim Corrective Measure Report for Areas of Concern (AOC) 
Building 381 Spill Site (SS-79), Great Reusable Air Blast Simulator Site Waste Pile (WP-87), and Golf 
Course Main Pond (WP-026) (USAF, 1999) and Completion Report for the Golf Course Main Pond 
Repair Activities and Golf Course Production Well Redevelopment (USAF, 2004a).  

The GCMP and five smaller ancillary ponds are part of WP-026 and the ST-105 Nitrate Abatement 
Program. The GCMP is located in the northwestern portion of the Tijeras Arroyo Golf Course, between 
Fairways 3 and 4, approximately 100 ft east of the main golf course maintenance building. The Tijeras 
Arroyo Golf Course lies 3 miles south of the East Operations Area, northwest of the Manzano Base area 
and north of the riding stables. 

Six surface water features, the nitrate abatement ponds, are located at the Golf Course. The pond locations 
and associated surface drainage patterns are illustrated on the detailed site map (Figure B-2). As described 
in Section 1-2, the planned construction activities are limited to the six pond areas. Figure B-3 shows the 
typical preconstruction condition of the ponds. As illustrated on the photograph of pond 5, surface water 
flows over vegetated ground into the ponds themselves, which occupy low areas of the Golf Course 
compared to the fairways. 

While permanent surface water is present in the Golf Course ponds, the surface water system within the 
general Kirtland AFB area consists primarily of ephemeral streams or arroyos. The major surface 
drainages related to the Golf Course are the Tijeras Arroyo and Arroyo del Coyote. The Coyote del 
Arroyo discharges into the Tijeras Arroyo, which ultimately discharges into the Rio Grande.  

2.2 Endangered Species and Historic Preservation Information 

The U.S. Air Force (USAF) has determined that remedial actions conducted under the Environmental 
Restoration Program (ERP) are exempt from environmental assessments and other National 
Environmental Policy Act requirements due to the public participation inherent in the ERP. Cultural and 
natural resource requirements, however, are still applicable. As a result, a cultural resources survey was 
completed in January 1997 for all ERP sites at Kirtland AFB (USAF, 1997). In April 1995, the New 
Mexico Natural Heritage Program, University of New Mexico, released their Threatened and Endangered 
Species Survey of Kirtland AFB, New Mexico (USAF, 1995a), and in July 1995, Kirtland AFB published 
its Integrated Natural Resource Management Plan 1995–2000 (USAF, 1995b). Copies of these reports 
and plans are available for review at Kirtland AFB. These documents and surveys have identified no 
endangered species in the proximity of the GCMP, five smaller ancillary ponds, or the maintenance 
building.    
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2.3 Materials Inventory 

The only significant materials to be stored onsite are HDPE liner and rock. These materials will be staged 
at the maintenance building laydown area (shown on Figure B-2) until used for pond repair or 
reconditioning. These materials do not have any potential to contribute pollutants to stormwater runoff. 
All materials related to equipment operation and maintenance will be managed at the appropriate area of 
the Golf Course maintenance facility. Hazardous wastes are not expected to be generated during 
construction activities. 

Nonhazardous wastes generated during project activities may include trash and disposable personal 
protective equipment. All other construction debris will be loaded in dump trucks daily for disposal at 
LF-268 (Kirtland AFB Landfill) at the end of each day, or when the material had drained sufficiently to 
allow transport and disposal.  

Methods and locations for the onsite storage and materials management practices used to minimize 
contact of these materials with stormwater are presented in the following subsections. Section 4 addresses 
BMPs. 

2.3.1 Material Storage Area 

There will be a single storage area for the HDPE liner and rock required for pond repair and 
reconditioning. The storage area will be located at the Golf Course maintenance facility laydown area 
(Figure B-2). These materials do not have the potential to contribute pollutants to stormwater runoff and 
do not require a liner or containment to be protected from stormwater runon and runoff. 

2.3.2 Loading and Unloading Area 

The greatest risk associated with management of the materials is during loading and unloading operations 
to and from the storage area. Loading and unloading will occur at the material storage area, but because of 
the nature of the materials stored, there is no potential risk of contributing pollutants to surface water. 
Nitrate groundwater will be managed by base/golf course personnel, who will drain the ponds to the 
extent required to facilitate repair and reconditioning activities. 

2.3.3 Construction Areas 

Construction activities will involve moving rock and HDPE liner. These materials are not susceptible to 
wind and water erosion.  

2.4 Assessment Summary 

There are no potential pollutant risks identified for construction activities at the Golf Course nitrate 
abatement ponds. Nitrate groundwater will be managed by Golf Course personnel, who will drain the 
ponds as required to facilitate construction activities.  
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3. SEDIMENT CONTROL PLAN 

The purpose of the sediment control plan is to describe the types of temporary and permanent erosion and 
sediment control that will be available for use during construction activities, if required based on field 
conditions. The controls provide soil stabilization for disturbed areas and divert runoff.  

Specifically, the NPDES General Permit requires that erosion and sediment controls for construction 
activities comply with the following criteria: 

• Construction-phase erosion and sediment controls should be designed with the objective to retain 
sediment onsite. 

• All control measures must be properly selected and installed in accordance with good engineering 
practices and manufacturer specifications. 

• Offsite accumulations of sediment must be removed at a frequency to minimize impacts. 

• Litter will be picked up prior to storm events or otherwise prevented from entering receiving water. 

3.1 Site Conditions 

The planned work activities involve repair and reconditioning of six nitrate abatement ponds at the Golf 
Course. Rock and rolls of HDPE liner will be staged at a material storage area located at the Golf Course 
maintenance laydown area. These materials have no potential to contribute pollutants to stormwater and 
are not susceptible to erosion from surface water runon or runoff. All debris produced as a result of 
construction at the individual ponds (vegetation from clearing and grubbing, excess rock, and waste liner) 
will be placed into dump trucks on a daily basis and disposed at LF-268 (Kirtland AFB Landfill). After 
the work is done, the ponds will be refilled with water, and runoff will not be an issue. Generation of 
excess clean soil after grading is not anticipated, and if generated, will be available for reuse at the base as 
fill. 

Temporary and permanent erosion control BMPs will be used at the Golf Course as required to prevent or 
minimize the loss of soil from the land surface. The sediment control plan is directed toward permanent 
runon controls to protect the areas undergoing repair and reconditioning during and after construction and 
toward temporary runoff controls to prevent erosion of disturbed areas before site restoration. 
Construction at the GCMP will involve 1.85 acres, and at the five smaller ponds will affect a total of 2.1 
acres. 

To provide soil stabilization and prevent stormwater runon into the pond areas, the following temporary 
measures may be implemented, as applicable: 

• Soil berms will be erected around the ponds, based on field conditions, to prevent silt from washing 
onto the construction sites. The measures will be in place prior to clearing and grubbing operations 
and remain until final stabilization of the site has been performed. Silt fencing will be available for 
use (BMPs ESC30, ESC50, and ESC52). 

• Clearing and grubbing operations will be conducted only where required to preserve existing 
vegetation at the site, which serves as erosion control. (BMP ESC2) 

To provide soil stabilization and prevent stormwater runon into the pond areas, the following permanent 
measures may be implemented, as applicable: 
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• Soil berms, approximately 1 ft high, will be erected as necessary around the perimeters of each of the 
ponds to prevent silt from washing onto the repaired/reconditioned ponds.  

• Grading will be conducted to ensure the slope angles minimize flow velocity and erosion.  

• Rounded riprap will be placed to prevent erosion once the liner installation and repairs are complete, 
all quality assurance/quality control testing has been performed, and the liner is accepted. A small 
windrow will be installed to prevent the riprap from slipping down the liner system. 

• Disturbed areas will be reseeded using grass seed mixture provided or specified by the Golf Course 
(Attachment 6). Any reseeded areas will be irrigated as part of routine Golf Course operations. 

To provide soil stabilization and divert stormwater runoff from disturbed areas, the following temporary 
measure may be implemented, as applicable: 

• Silt fences will be available to prevent runoff and erosion of areas temporarily disturbed by 
construction activities. The silt fences, if required, will be implemented prior to clearing and grubbing 
activities and remain in place until final mobilization of the site has been performed. 

3.2 Soil Loss Prevention 

No modeling of potential soil loss at the nitrate abatement ponds was conducted because the ponds will 
not discharge to the surrounding area. It is unlikely that sediment will be discharged from any of the 
ponds given the post-construction conditions.  

3.3 Contaminated Sediment Prevention Measures 

Contaminated sediment prevention measures will be used to control pollutants in stormwater during and 
after construction. To prevent sediment contamination from affecting stormwater: 

• All vehicles onsite will be inspected daily for leaks and will receive regular preventative maintenance 
to reduce the chance for leakage. 

• Debris generated during construction will be loaded into dump trucks and transported to LF-268 
(Kirtland AFB Landfill) at the end of each work day, or when the material has drained sufficiently to 
allow transport and disposal.  

• Offsite tracking of sediments and generation of dust will be kept to a minimum. 

3.4 Coordination of BMPs with Construction Activities 

BMPs will be coordinated with construction activities so the BMP is in place before construction begins. 
The following will be coordinated with construction activities: 

• Required temporary or permanent perimeter controls will be installed before clearing and grubbing. 

• Clearing and grubbing or final grading will not occur in an area until necessary for construction to 
proceed.  

• Temporary controls will not be removed until all construction and stabilization activities at the site 
are complete.  
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4. BEST MANAGEMENT PRACTICES 

Operation and maintenance (O&M) BMPs (nonstructural) are the procedures, plans, and activities that 
prevent or reduce contact of potential pollutants with stormwater. Structural BMPs are the physical 
systems and protection measures that are constructed as part of the stormwater management and pollution 
protection system. A complete listing of applicable BMPs is provided as Attachment 1. 

4.1 Nonstructural Best Management Practices 

The following subsections describe nonstructural BMPs that will be used for stormwater management 
controls. Table B-1 provides a summary of the BMPs. 

Table B-1. Summary of Nonstructural Best Management Practices  
for Onsite Construction Activities 

Best Management 
Practices Description of Activities 

Good Housekeeping Garbage and waste materials will be regularly picked up and disposed of properly. 
Preventive Maintenance Equipment and areas that have the potential for failures or spills will be identified. 
 Regularly scheduled maintenance and repair of equipment will be performed. 
 Equipment will be operated according to manufacturer’s recommendations. 
Visual Inspections Regular housekeeping inspections will be conducted (weekly). 
 Stormwater control structures will be inspected after each major storm event and, at a 

minimum, once a month and within 24 hours after each rainfall event. 
 Monthly inspections of spill-response and fire-prevention equipment will be performed. 
 Vehicles found to be leaking fluids will be repaired immediately. 
 Vehicle maintenance and loading/unloading areas will be inspected for proper 

implementation of control measures. 
Proper material-transfer procedures will be used to reduce spills. Spill Prevention and 

Response Emergency spill-response equipment will be maintained at the site. 
Employee Training Employees will be trained on the components and goals of the SWPPP, spill prevention 

and response, good housekeeping procedures, material handling, and inspections. 
Native vegetation will be disturbed to the least extent possible during project activities. Sediment and Erosion 

Control Temporary berms and silt fencing will be used during construction. 
 Riprap materials will be used during construction. 
 Where appropriate, disturbed areas will be revegetated as soon as feasible after 

construction. 
Record Keeping and 
Reporting 

Spills and releases will be documented using the Health and Safety Incident Report. 

 A separate record-keeping system will be implemented to document housekeeping and 
preventative maintenance inspections. 

 Project records will be maintained in the construction trailer and become part of the 
project files. 

Construction 
Sequencing 

Construction will be sequenced to minimize amount and duration of soil exposure to 
wind, rain, runoff, and vehicle tracking, which can lead to erosion. 
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4.1.1 Good Housekeeping 

Good housekeeping practices will help maintain a clean and orderly work environment. A clean work 
environment minimizes the possibility of accidental spills, which can be caused by mishandling chemicals 
or work equipment, and should reduce safety hazards to employees. 

The following housekeeping measures are or will be implemented in an effort to prevent pollutants from 
entering stormwater discharges: 

• O&M practices: Proper O&M practices help to ensure that equipment is working well, thus reducing 
the potential for spills and releases entering the environment. 

• Material inventory procedures: Frequent training of personnel in good housekeeping techniques 
minimizes the potential for materials to be mishandled. Motivating employees to reduce spillage and 
minimize waste is an effective pollution-prevention technique. 

• Employee participation: Involving site personnel in good housekeeping practices will include the 
following: 

― Discussing good housekeeping measures at daily tailgate safety meetings 

― Distributing information on good housekeeping practices during employee training sessions 

Employees will be informed of activities that could lead to contamination of stormwater and the 
importance of carefully conducting these activities in areas that do not discharge into storm drainage 
areas. 

4.1.2 Preventive Maintenance 

Earthwork equipment and site vehicles must be maintained in good working condition. Preventive 
maintenance involves routine inspections and testing of equipment. Equipment will be maintained and 
inspected on a regular basis and according to the manufacturer’s recommended practices. 

4.1.3 Visual Inspections 

Designated site personnel will conduct visual inspections. These employees will report to the pollution 
prevention team member responsible for inspections. Table B-2 provides a summary schedule of the 
various inspections that must be performed at the site. 

Table B-2. Inspection Timing 

Inspection Minimum Frequency 
Inspect construction equipment Daily 
Inspect material storage area Weekly 
Conduct housekeeping inspections Weekly 
Inspect stormwater structures Bi-weekly and after 0.5 inches of rain 
Inspect spill response equipment Monthly 
Inspect fire-prevention equipment Monthly 

The documentation of these inspections and maintenance of these records is described in Section 4.1.6. 
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4.1.4 Spill Prevention and Response 

Suspended solids in stormwater runoff and from spills and leaks are the major cause of stormwater 
pollution. Based on drainage toward the ponds, the exposed materials (rock and HDPE liner), and site 
activities, the areas where construction-related spills are most likely to occur is at the material storage 
area when loading or unloading. However, the materials have no potential to contribute pollutants to 
stormwater and are not susceptible to erosion from surface water runon or runoff. 

Activities related to vehicle and equipment maintenance will occur at the Golf Course maintenance 
facility in areas designated for this use, and are not part of this SWPPP. All project activities at the 
maintenance facility will be conducted in accordance with that facility’s plans and procedures. However, 
general procedures to avoid spills and prevent stormwater contamination in the event of a spill at the 
maintenance facility are summarized below for reference.  

The best way to manage a spill is to prevent it from happening. The following management procedures 
will be used to prevent a spill: 

• Train personnel in proper materials management. 

• Use tank/container filling and material transfer practices that reduce the probability of spills. 

• Conduct regular visual inspections to identify tank/container problems and other potential spill 
indicators. 

If a spill does occur in the maintenance facility and spill-prevention measures fail, site personnel will 
respond to prevent contamination of stormwater by implementing the procedures in place at the facility. 
In general, the following procedures will apply: 

• Approach the spill from upwind to an area where the spill material can be identified. 

• Shut down vehicles in the immediate area. 

• Determine the source, type, and quantity of material spilled. 

• After identifying and assessing the hazard, isolate and evacuate the area of impact based on an 
assessment of the quantity of material spilled and the resulting threat to life. 

• Follow spill-reporting notification as indicated by Golf Course maintenance facility procedures. 

• For large spills (more than 110 gallons): 

― Evacuate the area within 150 ft. 

― Follow spill-reporting notification as indicated in the Golf Course maintenance procedures. 

― Attempt to contain spilled material and prevent discharge outside of secondary containment; if 
not in a contained area, use available equipment to form a berm around the spill area. 

― For the cleanup of large spills, notify the Kirtland AFB Fire Department (505) 846-7948 and call 
the spill response pager, (505) 853-1603. 
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• For small spills (less than 110 gallons): 

― Move personnel out of the spill area. 

― Attempt to contain the spilled material. 

― Retain contaminated material in covered drums that are appropriately labeled and placed in a 
designated waste storage area. 

― Notify Kirtland AFB. 

At a minimum, the following emergency spill equipment or equivalent should be available at the 
maintenance facility: 

• Absorbent material 

• Large drip pans 

• A spark-resistant shovel 

• A 55-gallon drum with bolt on lid 

• Barricade tape 

• Tyvek® suits 

• Booties 

• Gloves 

• Safety goggles 

• Warning tape or signs 

• Fire extinguisher 

4.1.5 Employee Training 

An employee-training program will be implemented at the site to inform employees of the goals and 
components of the SWPPP. The training program will consist of informal training, including the 
following: 

• Review of the Work Plan and associated plans contained within its appendices 

• Review maintenance facility procedures as they apply to project activities 

• Daily tailgate meetings covering stormwater pollution prevention techniques 

• An on-site spill reporting coordinator who is trained on the proper reporting requirements per the 
Base-Wide Regulatory Compliance Plan (USAF, 2004) 
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4.1.6 Record Keeping and Reporting 

Record keeping represents a good operating practice because it can increase the efficiency of site 
operations and the effectiveness of BMPs. A record-keeping system will help site personnel minimize 
incident recurrence, correctly respond to cleanup needs, and comply with regulatory requirements. 

Spills and releases will be documented using Tetra Tech’s Health and Safety Incident Report. The 
incident report will describe the quality and quantity of non-stormwater discharges from the site. 

A separate record-keeping system has been established to document housekeeping and preventive 
maintenance inspections. All housekeeping and preventive maintenance inspections will be documented 
using the forms noted in Figures B-4 and B-5. Figure B-4 will be used to assess the required SWPPP 
components. Figure B-5 will be used for regular inspections of the current SWPPP components. The 
inspection sheets generally contain the following information: 

• Date and time the inspection was performed 

• Inspector’s name and signature 

• Items inspected 

• Problems noted 

• Corrective action required 

• Date the corrective action was taken and a signature that the corrective action was completed 

Other ways to document inspections include field notes, timed and dated photographs, and drawings and 
maps. All records shall be maintained in the construction trailer and become part of the project files. 

4.1.7 Sediment and Erosion Control (Applicable BMPs⎯ESC2, ESC21, ESC30, ESC31, 
and ESC52—Attachment 1) 

During construction activities, it is anticipated that a temporary storage area at the Golf Course 
maintenance building laydown area will be used to stage HDPE liner and rock prior to use at the ponds. 
No sediment or erosion control structures are required for the material storage area.  

At the individual ponds, a 1-ft berm will be installed as required to protect the construction areas from 
stormwater runon. Silt fencing may be installed as required to prevent runoff and erosion of disturbed 
areas. Other potential BMPs may include drains or swales to divert runoff from the disturbed areas. The 
applicable BMPs are included in Attachment 1. 

4.1.8 Construction Sequencing (Applicable BMP—ESC1—Attachment 1) 

Construction sequencing, which is a BMP in itself, consists of phased construction activities, as outlined 
in the Work Plan. Construction will be sequenced to minimize the amount and duration of soil exposed to 
erosion by wind, rain, runoff, and vehicle tracking. 
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Figure B-4. Erosion, Sediment, and Pollution Control Checklist 
 

Inspector ______________________________________________ Date _______________ 

Area Inspected ___________________________________ Approximate Area _______________ 

CONTAINED MATERIAL STATUS 

Check that all material containers are intact and are not leaking and all containment elements are in place 
and in good condition. 
• Diesel Fuel 
• Lubricants 

• Other ________________________

STABILIZATION PRACTICES 

Stabilization practices will be initiated on all disturbed areas where construction activity will not occur for 
a period of more than 21 calendar days by the 14th day after construction activity has permanently or 
temporarily ceased. Stabilization measures to be used include: 
• Silt Fencing 
• Hay Bales 
• Temporary Seeding 
• Permanent Seeding 

• Mulching 
• Geotextiles 
• Other ________________________

STRUCTURAL PRACTICES 

Flows from upstream areas will be diverted from exposed soils. Measures to be used include: 
• Earth Dike 
• Drainage Swale 

• Training Dike 
• Other ________________________ 

DRAINAGE LOCATIONS SERVING LESS THAN 10 DISTURBED ACRES 
• Sediment controls are needed and will include the following: 
• Sediment basin 
• Hay bales in anticipated drainage paths 
• Silt fence along all sideslope and downslope boundaries 

DRAINAGE LOCATIONS SERVING 10 OR MORE DISTURBED ACRES 
• A sediment basin will be installed. 
• A sediment basin cannot be constructed; the following sediment controls will be installed: 
• Hay bales in anticipated drainage paths 
• Silt fence along all sideslope and downslope boundaries 

SEDIMENT BASIN RUNOFF STORAGE CALCULATION 
 __________ Acres area draining to the sediment basin 
 × 
 3.60 Cubic ft of storage/acre 
 = 
 __________ Cubic ft of storage required for the basin 

Observed Conditions 
___________________________________________________________________________ 

Changes required to the SWPPP _______________________________ 
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Figure B-5. Stormwater Pollution Prevention Plan Inspector Report 
Inspector Report 

Golf Course Main Pond (WP-026) 
Kirtland Air Force Base, Bernalillo County, New Mexico 

 
Inspector Name and Title:  Date: 
Days Since Last Rainfall:  Amount of Rainfall:
(Contact base weather service 505-846-9707) 

 
Erosion-Control Measures 

1. Stabilized construction entrances: Yes No 
• Does sediment get tracked onto aprons and road?   
• Is the gravel clean or filled with sediment?   
• Does all traffic use the construction entrances?   

Problems observed with the construction entrances: 
 
 
 
2. Silt fences (on soil): Yes No 

• Is the bottom of the silt fence fabric buried?   
• Is the silt fence fabric in good condition?   
• Are the stakes intact?   
• How deep is the sediment at the silt fence?   

Problems observed with the silt fences: 
 
 
 
Maintenance required for the silt fences: 
 
 
 
Maintenance to be performed by (subcontractor name and date): 
 
 
 
3. Inlet protection barriers (on soil): Yes No 

• Are straw bales intact?   
• Is the bottom of the straw bales buried?   
• How deep is the sediment at the barriers? 

Problems observed with the barriers: 
 
Maintenance required for the barriers: 
 
Maintenance to be performed by (subcontractor name and date): 
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Figure B-5. Stormwater Pollution Prevention Plan Inspector Report  
(Concluded, page 2 of 2) 

Inspector Report 
Golf Course Main Pond (WP-026) 

Kirtland Air Force Base, Bernalillo County, New Mexico 
 

 
4. Inlet protection barriers or silt fences (on pavement): Yes No 

• Are straw bales intact?   
• Are sandbags located adjacent to the bales?   
• Are sandbags pushed together, maximizing contact area at sandbag ends?   
• How deep is the sediment at the barriers/fences? 

Maintenance required for the barriers: 
 
 
 
Maintenance to be performed by (subcontractor name and date): 
 
 
 
Changes required to the Stormwater Pollution Prevention Plan (provide reason for each required change): 
 
 
 
 
 
 

 
 
 

Inspector’s Name 
 
 

Inspector’s Signature 
 
 

 

Date 
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The construction sequencing at the GCMP includes the following: 

• Mobilization. 

• Construct temporary runon/runoff erosion control measures. 

• Drain pond to approximately 2 to 3 ft from the top of the headboard and relocate Koi. All water 
management and fish relocation will be performed by base/Golf Course personnel. 

• Clearing and grubbing. 

• Repair the 40-mil HDPE liner. 

• Replace riprap over exposed portions of the liner system. 

• Load excess debris into dump trucks for disposal at LF-268 at the end of each day, or when material 
has drained sufficiently to allow transport and disposal.  

Construction activities are also planned to re-condition five small nitrate abatement ponds at the Golf 
Course. Ponds 1 through 4 cover approximately 0.5 acre each and pond 5 covers about 0.1 acre (2.1 acre 
total). Construction activities at the group of five smaller ponds will be conducted in the following steps: 

• Construct temporary runon/runoff erosion control measures. 

• Drain each pond as construction proceeds and relocate any Koi. All water management and fish 
relocation will be performed by base/Golf Course personnel. 

• Clear and grub excess vegetation. 

• Re-grade bottom surface and side slopes of ponds. 

• Install new 40-mil HDPE liner in the four smaller ponds. 

• Replace the liner system in the fifth pond with 40-mil HDPE. 

• Place protective riprap along the pond surfaces and sidewalls. Backfill and compact anchor trenches 
and top with rounded riprap. 

• Replace the below-grade fill lines in all five ponds with above-grade fill lines in order to remove the 
fill pipe liner penetrations. 

• Load excess debris into dump trucks for disposal at LF-268 at the end of each day, or when material 
has drained sufficiently to allow transport and disposal. 

• All disturbed areas will be reseeded as necessary with the same seed grass mixture currently used at 
the Golf Course. The reseeded areas will be irrigated using the Golf Course irrigation system.    

• Demobilization. 
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4.2 Structural Best Management Practices 

Based on the evaluation of potential pollution sources, structural BMPs will be necessary for the 
following: 

• Construction areas and temporary material storage area 

• Loading/unloading 

The BMPs for each of these areas are described in the following sections. 

4.2.1 Construction Areas (Applicable BMPs—ESC2, ESC10, ESC24, ESC41, and 
ESC50—Attachment 1) 

In addition to the measures outlined in Section 4.1.7, the following controls will be applied to 
construction activities at the site.  

• Silt fencing may be used, if required, as a sediment trapping and/or filtering device downgradient of 
all disturbed areas in the event sheet flow occurs. Silt fencing may be used at the following locations 
during construction: 

― Along the perimeter of individual ponds 

― Below other small cleared areas 

• Berms (1 ft) will be used as necessary to protect the construction areas from runoff from the 
surrounding areas.  

• Preservation of existing vegetation that does not interfere with liner operation. Minimizing 
unnecessary removal or injury of shrubs/bushes/grasses, will help to minimize surface disturbance 
and serve as erosion controls.  

4.2.2 Loading/Unloading Area (Applicable BMP—CA10—Attachment 1) 

In addition to the BMPs, precautions will be taken to prevent spills or releases during loading and 
unloading operations. Spill-control equipment will be available in the immediate vicinity of the 
maintenance operations in accordance with the procedures of the Golf Course maintenance facility. 

4.2.3 Dust and Particulates (Applicable BMP—ESC 21—Attachment 1) 

Dust-control measures, if implemented, will be used if required to stabilize soil from wind erosion and 
reduce dust generated from the following construction activities: 

• Clearing and grading 

• Construction vehicle traffic onsite 

• Loading of construction debris 
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Dust-control measures, if implemented, will be the only non-rainfall discharge associated with this 
project. In addition to wet suppression, preventive measures to be used for dust control include 
minimizing surface areas to be disturbed and limiting on-site vehicular traffic to 15 miles per hour. 
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5. WASTE MANAGEMENT 

Tetra Tech will conduct waste management activities for waste vegetation from clearing and grubbing 
operations, waste (non-usable) riprap, waste liner material, and excavated waste soil from re-grading. The 
amount of generated wastes from this project will be minimized. The anticipated volume is a maximum of 
2 ft of saturated soil over the five existing smaller pond surfaces in conjunction with the clearing and 
grubbing of the vegetation, and waste riprap from the GCMP. Non-degradable waste materials (rock and 
soil) will be recycled to the greatest extent practical. 

It is anticipated that all debris generated as a result of construction activities at the ponds will be loaded 
into dump trucks and disposed at LF-268 at the end of each day, or when the material has drained 
sufficiently to allow transport and disposal. Hazardous materials or waste characterization is not expected. 
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6. SWPPP REVISIONS AND MODIFICATIONS 

This SWPPP will be amended if deemed necessary to address changes in the physical condition of the site 
or to maintain compliance in areas where the SWPPP is inadequate.  
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EPA NPDES General Permit for Storm Water Discharges  

from Large and Small Construction Activities,  
effective July 1, 2003 (as modified effective January 21, 2005) 
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Proposed Changes to General Permit for Storm Water 
Discharges - NMR150000  

        Since the original conditional certification of this permit was issued on February 11, 2003, SWQB 
has acquired additional information concerning some of the procedures outlined in that document. As a 
result, SWQB has re-evaluated some of the conditions of certification and has concluded that the 
following revisions, while broadening the compliance options and better reflecting "real world" 
conditions, still provide reasonable assurance that the Construction General Permit, as conditioned, will 
be protective of state water quality standards. All other conditions of certification will remain 
unchanged. 

 

State Certification of the Proposed NPDES Permit NMR150000 
Submitted January 30, 2004 

Revised Conditions of Certification 

9.C.1.a.i The SWPPP must include site-specific interim and permanent stabilization, managerial, and 
structural solids, erosion, and sediment control best management practices (BMPs) and/or other controls 
that are designed to prevent to the maximum extent practicable an increase in the sediment yield and 
flow velocity from pre-construction, pre-development conditions to assure that applicable standards in 
20.6.4 NMAC, including the antidegradation policy, or WLAs are met. This requirement applies to 
discharges both during construction and after construction operations have been completed. The SWPPP 
must identify, and document the rationale for selecting these BMPs and/or other controls. The SWPPP 
must also describe design specifications, construction specifications, maintenance schedules (including a 
long term maintenance plan), criteria for inspections, as well as expected performance and longevity of 
these BMPs. BMP selection must be made based on the use of appropriate soil loss prediction models 
(such as SEDCAD 4.0, RUSLE, SEDIMOT II, MULTISED, etc.), or equivalent, generally accepted (by 
professional erosion control specialists), soil loss prediction tools. The operator(s) must demonstrate, 
and include documentation in the SWPPP, that implementation of the site-specific practices will assure 
that the applicable standards or WLAs are met, and will result in sediment yields and flow velocities 
that, to the maximum extent practicable, will not be greater than the sediment yield levels and flow 
velocities from pre-construction, pre-development conditions. The SWPPP must be prepared in 
accordance with good engineering practices by qualified (e.g., CPESC-certified, engineers with 
appropriate training, etc.) erosion control specialists familiar with the use of soil loss prediction models 
and design of erosion and sediment control systems based on these models (or equivalent soil loss 
prediction tools). The operator(s) must design, implement, and maintain BMPs in the manner specified 

Revised Storm Water Discharge Permit 
 

for Large & Small Construction Activities 

Page 1 of 2Revised Information for General Permit NMR150000

3/4/2004http://www.nmenv.state.nm.us/swqb/PSRS/NMR150000-Info.html



in the SWPPP. 

9.C.1.b Storm water discharges associated with construction activity that the State has determined to be 
or may reasonably be expected to be contributing to a violation of an applicable standard, including the 
antidegradation policy, are not authorized by this permit. 

Note: Upon receipt of this determination, NMED anticipates that, within a reasonable period of time, 
EPA will notify the general permittee to apply for and obtain an individual NPDES permit for these 
discharges per 40 CFR 

Part 122.28(b)(3). 

End of revisions. 

Note: CPESC in the above 9.C.1.a.i means "Certified Professional in Erosion and Sediment Control." 
See http://www.cpesc.net/  

  

For additional information and compliance assistance visit USEPA's Construction General Permit site 
on the internet.  For questions concerning this or other NPDES storm water issues in New Mexico, 
contact Rich Powell directly.  

  

   

Please send comments, questions, bug reports to Glenn Saums.  

 PLEASE NOTE:  Many Adobe® Acrobat® files within this site cannot be 
displayed or printed with older versions of the free Acrobat®Reader®. Make sure 
you're running the latest  version (5.0.5) before trying to view or download any of the 
Acrobat® files found at this website!

Questions or comments about this Web site? Please contact the NMED 
Communications Director.  
Site Disclaimer Last Updated 

03.03.2004

Page 2 of 2Revised Information for General Permit NMR150000

3/4/2004http://www.nmenv.state.nm.us/swqb/PSRS/NMR150000-Info.html
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Certification of Storm Water Pollution 
Prevention Plan For Construction Activities 

“I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gathered and 
evaluated the information submitted.  Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there 
are significant penalties for submitting false information including the 
possibility of fine and imprisonment for knowing violations.” 
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Section 1 
Introduction 

1.1 Purpose 
This Storm Water Pollution Prevention Plan (SWPPP) was developed for Kirtland Air Force 
Base (AFB) in Bernalillo County, New Mexico for all construction activities, including both 
large and small sites.  Large sites are defined as construction activities disturbing greater 
than or equal to 5 acres and small sites are defined as disturbing greater than or equal to 
1 acre but less than 5 acres.  The SWPPP was developed to be consistent with the 
U.S. Environmental Protection Agency (EPA) National Pollutant Discharge Elimination 
System (NPDES) General Permit for Discharges from Large and Small Construction 
Activities (Construction Storm Water Permit) (USEPA, 2003).  A copy of this permit is 
provided in Appendix A.   

This plan provides an overview of the type of construction activities that will occur at 
Kirtland AFB.  It also includes descriptions of standard operating procedures that will be 
implemented during specific construction activities, as appropriate, to prevent or reduce 
pollutants in storm water discharges.   

A variety of construction projects are constantly ongoing throughout Kirtland AFB.  To 
provide for a streamlined process for compliance and coverage under the Construction 
Storm Water Permit, Kirtland AFB, as a facility, has applied for coverage under the NPDES 
Construction General Permit.  This application will serve as an ongoing Notice of Intent 
(NOI) for the base to be covered by the Construction Storm Water General Permit.  Per the 
Construction Storm Water General Permit, Kirtland AFB (the base) is eligible for coverage as 
an operator with operational control over construction plans and specifications.  To 
administer and comply with the permit requirements and this SWPPP, Kirtland AFB has 
developed an internal system to identify, track, inspect, and administer the construction 
projects that occur on the base.    

The base’s standing coverage under the Construction General Permit will be only as an 
entity with operational control over construction plans and specifications at the facility 
(i.e., engineering control).  The base does not exercise day-to-day control over individual 
construction projects conducted by contractors.  The individual contractors that perform the 
work at specific construction sites on base must independently apply for coverage as the 
construction site operator with day-to-day control (the contractor).   

The contractors will independently submit site-specific NOI packages directly to the EPA 
for each construction project, large or small, that is performed at Kirtland AFB.  Submittal of 
and operation under an independent NOI is necessary because Kirtland AFB does not have 
direct control over the actions of contractor employees nor day-to-day control over the 
construction site or activities.  Contractors also will submit additional project 
documentation and information regarding storm water practices and management to the 
appropriate Kirtland AFB offices.  This will allow the base to evaluate and assess that 
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contracted operators working at Kirtland AFB are complying with applicable regulations.  
Submittal of project information to the appropriate Kirtland AFB offices does not relieve a 
contractor from the requirement under the Construction Storm Water Permit to 
independently apply for coverage as the site operator with day-to-day control.   

1.2 SWPPP Format 
To be consistent with the Construction Storm Water Permit, this SWPPP addresses the 
following elements: 

• General site description 

• Description of control measures or Best Management Practices (BMPs) that may be 
implemented to control pollutants in storm water discharges, as appropriate from site to 
site and activity to activity.  Discussion of Sediment Control Plan (SCP) requirements to 
demonstrate appropriateness of BMPs 

• Control measures maintenance procedures 

• Inspection procedures  

• Non-storm water discharge identification procedures 

The main text of the SWPPP provides facility-wide information on these subjects.  
Additional site-specific information, maps, BMPs, and procedures for each individual 
construction project will be maintained by the Kirtland AFB Environmental Compliance 
Office using the template forms provided as attachments to the SWPPP.  The individual 
package for each construction project that will be submitted internally to the Kirtland AFB 
Environmental Compliance Office is designated as the:  Kirtland AFB, Construction SWPPP, 
Project Compliance Documentation.
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Section 2 
Site Description 

2.1 Site Background 
Kirtland AFB is located in central New Mexico, southeast of and adjacent to the City of 
Albuquerque city limits.  The base is entirely located within Bernalillo County at the 
approximate latitude of 36°46’00’N and longitude of 108°21’15’W.   The base is roughly 
11 miles in distance from east to west and approximately 6 miles in distance from north to 
south with a total area of approximately 52,287 acres.  

Prior to 1928, the area of Kirtland AFB was undeveloped rangeland.  In 1928, Albuquerque’s 
first municipal airport was constructed near the site of the current airport.  Beginning in the 
1930s and early 1940s, the municipal airport was used for transient fueling and maintenance 
stops for the military.  The Albuquerque Army Air Base was constructed in 1941 for bomber 
combat crew training and in 1942 the airfield was renamed Kirtland Field.  In 1947, Kirtland 
Field was redesignated Kirtland Air Force Base.   

Over the years, ongoing training, research, and testing has, and continues to occur at 
Kirtland AFB.  As part of ongoing operation under the Air Force Materiel Command, the 
base regularly has multiple construction projects simultaneously occurring at the base.  This 
SWPPP has been developed to regulate those types of construction activities. 

2.2 Site Map 
Figure 2-1 shows a general site map of Kirtland AFB in relation to the State of New Mexico 
and the City of Albuquerque.  This map is placed in the main body of the SWPPP text to 
provide a frame of reference for the location of the base as a whole and different areas of the 
base.   

In addition to this general base map, for each individual construction project that will be 
conducted at the base, the contractor will submit two additional site-specific maps with the 
Project Compliance Documentation. 

The first site specific map (Map 1A) will identify and illustrate the following items: 

• The location of the construction site on Kirtland AFB 

• Any onsite surface waters or wetlands 

• General topography in the form of contour lines on a site plan 

• Existing drainage patterns at the site, including areas where storm flow enters and exits 
the site  



 

KIRTLAND AFB, CONSTRUCTION SWPPP 2-2 

 

SP
RI

N
G

Fi
gu

re
 2

-1
. K

irt
la

nd
 A

FB
 L

oc
at

io
n 

M
ap

COYOTE

IS
LE

TA
 P

U
EB

LO

LOVELACE ROAD

C
IT

Y
 O

F 
A

LB
U

Q
U

ER
Q

U
E

PENNSYLVANIA

EUBANK

TI
JE

RA
S

COYOTE A
RROYO

A
R

R
O

Y
O

G
IB

SO
N

WYOMING

M
O

N
ZA

N
O

W
EA

PO
N

S
ST

O
R

A
G

E
A

R
EA

   
   

   
   

   
   

U
.S

. F
O

R
ES

T 
SE

R
V

IC
E 

(L
A

N
D

 W
IT

H
D

R
A

W
N

 F
R

O
M

 P
U

B
LI

C
 A

C
C

ES
S)

NATIONAL FOREST

K
IR

TL
A

N
D

 
   

  A
FB

SC
A

LE
: 1

 in
ch

 =
10

,0
00

 fe
et

R
O

A
D

50
00

0

N

10
00

0
La

s C
ru

ce
s

A
lb

uq
ue

rq
ue

25

40

Sa
nt

a 
Fe



 

KIRTLAND AFB, CONSTRUCTION SWPPP 2-3 

Additionally, features unique to each type of construction activity that will occur at the site 
must be illustrated on a second specific site map as well (Map 1B) and include:  

• Construction site boundaries 

• Areas of soil disturbance 

• Areas that will not be disturbed 

• Areas of cut and fill 

• Areas in which certain activities may be specifically restricted to (i.e., mobile asphalt 
batch plant will be placed and restricted to a given subarea of a site) 

• Approximate slopes after major grading  

• Locations of major erosion control facilities or structures 

• Locations where stabilization practices are expected to occur 

• Storm water discharge locations 

• Any other unique feature to the site that will impact storm water management and 
control at the site 

Copies of these onsite maps will be manually updated by the contractor as work progresses.  
Maps will be checked by Kirtland AFB Environmental Compliance personnel during 
regular ongoing inspections at the site throughout construction.  If, or when, more than 
25 percent of the information has changed from what was provided on the copies of Map 1A 
and Map 1B that were submitted with the Project Compliance Documentation, revised copies of 
the maps will be submitted to the Environmental Compliance Office.  

2.3 A Description of the Construction Activities 
2.3.1 Notice of Intent 
As the facility owner, the base has submitted and operates under a standing NOI to 
discharge under the Construction Storm Water Permit as an operator with operational 
control over construction plans and specifications.  The contractors performing individual 
projects at Kirtland AFB also will independently submit to EPA a site-specific NOI and 
operate under that NOI as the site operator with day-to-day control over activities at the 
site.   

Additionally, construction projects that take place at Kirtland AFB will be required to 
complete an internal Project Compliance Documentation package and submit it to the 
Kirtland AFB Environmental Compliance Office.  Along with the Project Compliance 
Documentation package, the contractors also must submit to Kirtland AFB a copy of their 
individual NOI that was submitted directly to the EPA. 

Submittal of the internal Kirtland AFB Project Compliance Documentation package does not 
relieve the legal requirement of the contractor to submit an NOI under the Construction 
General Permit as the site operator with day-to-day control.  Additionally, acceptance and 
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review of the Project Compliance Documentation package by the Kirtland AFB Environmental 
Compliance Office does not constitute acceptance, approval, or evaluation for 
appropriateness of the information submitted by the contractor directly to the EPA.   

2.3.2 Categories of Construction Activities 
Due to the varied nature of ongoing construction activities at Kirtland AFB, it is difficult to 
provide an all encompassing description of construction activities that will be performed 
under the Construction Storm Water Permit.  

The basic categories of construction activities that will tend to be conducted at the base 
include: 

• Building/structure new construction 
• Building/structure expansion 
• Building/structure renovation 
• Building/structure demolition 
• Paving/roadway construction 
• Landscaping  

Other types of construction activities, in addition to the basic categories listed above, will 
likely be conducted at the base during the tenure of this permit coverage.  Specific 
construction activity information for each individual construction project that occurs at the 
base and is administered under this SWPPP will be submitted to the Environmental 
Compliance Office as part of Attachment 1 of the Project Compliance Documentation package.   

2.3.3 Potential Sources of Contamination from Construction Activities 
Potential sources of pollutants that could result in discharges to storm water as a result of 
construction activities at the base include:  

• Excavated/trenched/disturbed soil areas  
• Excavated soil stockpiles 
• Load and unloading areas 
• Vehicle and equipment fueling areas 
• Equipment staging areas 
• Equipment maintenance areas 
• Waste and material storage areas 

Other potential sources of contamination, in addition to those items listed above, will likely 
occur at certain construction project sites.  Specific information concerning potential 
contaminant sources for each individual construction project that occurs at the base and is 
administered under this SWPPP will be submitted to the Environmental Compliance Office 
as part of Attachment 1 of the Project Compliance Documentation package.   

2.4 Affected Area of the Site 
The site area affected by construction activities will change for each individual project site 
administered under this SWPPP.  For each individual construction project, a calculation of 
the area to be affected by the construction will be submitted to the Environmental 
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Compliance Office by the contractor as part of Attachment 2 of the Project Compliance 
Documentation package.  

2.5 Low Rainfall Erosivity Waiver 
Under certain conditions construction projects that are classified as a small project (greater 
than or equal to 1 acre but less than 5 acres) may qualify for the low rainfall erosivity waiver 
under the General Permit provisions.  If the low rainfall erosivity waiver conditions are met, 
then the requirements of the Construction Storm Water General Permit may be waived for 
that project.  The semi-arid climate of the Kirtland AFB area suggests that many small 
construction projects may be able to meet the low erosivity factor requirement during the 
dry periods of the year.  This waiver option is only available to projects that meet the 
definition of a small construction project.   

To qualify for the waiver, a small construction project’s erosivity factor (R) must be less 
than 5 during the entire period of construction activity.  Calculation of the R factor is done 
using the Revised Universal Soil Loss Equation (RUSLE).  The EPA is revising its guidance 
that provides direction on methods for using the RUSLE to calculate the R factor for a 
project.  The erosivity factor determination is primarily based on the time of year in which 
the construction project will occur and the amount of rainfall during that period.  To assist 
contractors in determining a project’s eligibility for the low rainfall erosivity waiver, the 
Kirtland AFB Environmental Compliance Office has developed a construction project 
calendar that illustrates the periods of the year that meet the low rainfall criteria.  The low 
rainfall erosivity project calendar and a brief explanation on its use is provided in 
Appendix C.   

The contractor  will be required to independently submit an appropriate waiver application 
with their direct submittals to EPA.   A copy of the waiver application filed with the EPA 
will need to be submitted to the Kirtland AFB Environmental Compliance Office.  If a 
project qualifies for a low rainfall erosivity waiver, the full Project Compliance Documentation 
package will not need to be submitted to the Kirtland AFB Environmental Compliance 
Office.  Instead only the paperwork pertaining to the waiver application will need to be 
filed.   

The EPA is expected to publish a formal low rainfall erosivity waiver form or make an 
electronic form submittal available on the Internet.  Until a formalized waiver form is 
available, the Construction Storm Water General Permit indicates an operator seeking the 
low rainfall erosivity waiver should provide and certify to the following information:   

1. Name, address and telephone number of the construction site operators; 

2. Name (or other identifier), address, county or similar governmental subdivision, and 
latitude/longitude of the construction project or site; 

3. Estimated construction start and completion (i.e., final stabilization) dates, and total 
acreage (to the nearest quarter acre) to be disturbed; 

4. The rainfall erosivity factor calculation that applies to the active construction phase at 
your project site; and 
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5. A statement, signed and dated by an authorized representative as provided in 
Appendix G, Subsection 11 of the Construction Storm Water General Permit that 
certifies that the construction activity will take place during a period when the value of 
the rainfall erosivity factor is less than 5. 

2.6 Topography and Vegetation 
The topography and vegetation of Kirtland AFB ranges from relatively flat, undeveloped, 
areas vegetated with scrub, to floodplain areas with wetland vegetation, to steep forested, 
mountainous areas, to flat, paved, densely developed and populated areas.  For each 
individual construction project, a brief description of the topography and vegetation of the 
area to be affected by the construction will be submitted to the Environmental Compliance 
Office as part of Attachment 2 of the Project Compliance Documentation package. 

2.7 Regional and Site Surface Hydrology 
The primary regional surface hydrology feature on Kirtland AFB is Tijeras Arroyo, which 
ultimately discharges into the Rio Grande.  Surface water across the base is conveyed largely 
by roadways, storm water structures, and ephemeral streams draining towards Tijeras 
Arroyo or into the physically interconnected City of Albuquerque storm drain system.  In 
many cases, sheet flow and runoff from across the base may pond, evaporate, or infiltrate 
prior to reaching a distinct surface water body.  Storm drainage that enters the City of 
Albuquerque storm drain system is ultimately discharged to the Rio Grande as well.   

2.8 Location and Description of Any Anticipated Industrial 
Storm Water or Non-Storm Water Components 

2.8.1 Industrial Storm Water Discharges 
Industrial activities at Kirtland AFB fall under the NPDES Storm Water Multi-Sector 
General Permit for Industrial Activities.  Therefore, the base industrial activities operate in 
compliance with a SWPPP that has been specifically developed to comply with those permit 
requirements. 

No regulated industrial activities are anticipated to occur nor would generally qualify for 
coverage under the Construction Storm Water Permit SWPPP.  Possible exceptions are 
discharges from dedicated mobile asphalt and dedicated concrete plants.  To be covered 
under the Construction Storm Water Permit, this SWPPP, and the submitted Project 
Compliance Documentation package for a specific construction site, an asphalt or concrete 
plant must be specifically dedicated to an individual project site.  In this case, the activities 
at that dedicated concrete or asphalt plant would be indicated as one of the ongoing 
construction activities at a given site and appropriate BMPs would be selected and 
implemented for those operations.  Mobile asphalt and mobile concrete plants (plants that 
operate independently of a specific construction project site and/or that may provide 
material to multiple construction sites) cannot be covered by this SWPPP and would be 
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required to operate under individually developed SWPPPs, for either large or small 
construction sites, depending on the footprint size of the mobile plant. 

Although not anticipated, should any specific construction projects have associated 
industrial storm water discharges that qualify for coverage under the Construction Storm 
Water Permit and this SWPPP, the information regarding those discharges will be submitted 
to the Environmental Compliance Office on Attachment 3 to the Project Compliance 
Documentation package. 

2.8.2 Allowable Non-Storm Water Discharges 
There are certain non-storm water discharges that are considered allowable discharges and 
would be covered under this SWPPP.  These allowable non-storm water discharges include: 

• Discharges from firefighting activities or hydrant flushings 

• Dust suppression activities 

• Potable water from line flushings 

• Uncontaminated air conditioning or compressor condensate 

• Pavement washwaters, assuming no detergents have been used and no spills or leaks of 
hazardous or toxic materials have occurred 

• Waters used to wash vehicles where detergents are not used 

• Routine external building washwater, assuming no detergent has been used 

• Uncontaminated spring or groundwater 

• Foundation or footing drains, assuming flows are not contaminated 

Some of these types of discharges can be predicted and expected at a construction site 
(i.e., landscape irrigation) while others are not expected or anticipated to occur 
(i.e., discharges from firefighting activities).  Those allowable non-storm water discharges 
that can be predicted and/or expected at a site should be indicated by the contractor on 
Attachment 3 of the Project Compliance Documentation.  If unanticipated allowable non-storm 
water discharges occur during the course of the project, the Project Compliance Documentation 
should be updated appropriately. 

2.9 Impacts of Construction Projects on Endangered or 
Threatened Species, Designated Critical Habitat, or 
Historic Properties 

Consistent with the conditions of the Construction Storm Water Permit, the impacts of 
storm water discharge-related activities on federally listed endangered and threatened 
species, and designated critical habitat must be assessed.  The U.S. Fish and Wildlife  
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Service’s list of endangered and threatened species of concern for Bernalillo County, 
New Mexico includes five species.  These species include the following: 

• Southwestern Willow Flycatcher 
• Bald Eagle 
• Mexican Spotted Owl 
• Black-footed Ferret  
• Rio Grande Silvery Minnow  

Additionally, critical habitats for the following species have been identified as potentially 
occurring in Bernalillo County: 

• Loggerhead Shrike 
• Burrowing Owl 
• Gray Vireos 
• Rio Grande Silvery Minnow  

Of these species, no habitat or occurrence of the Rio Grande Silvery Minnow would occur 
on Kirtland AFB.  That species only occurs within the Rio Grande, which is not present 
within in the boundaries of Kirtland AFB.  Habitat for the remaining four threatened and 
endangered species does occur throughout Kirtland AFB and these species are either 
documented to be present or could potentially be present, even if undocumented, on the 
base.  Likewise critical habitat for the other three species also could occur at potential 
construction site locations at the base.   

The potential impacts construction projects may have on endangered or threatened species 
of concern or critical habitats will be evaluated for each project area in accordance with the 
National Environmental Policy Act (NEPA) process and the Kirtland AFB Installation 
Natural Resources Management Plan (INRMP) (2001).  The Kirtland AFB Natural Resources 
Office staff will review construction project information and determine if there are 
endangered or threatened species in the project area.   

If the Kirtland AFB Natural Resources Office evaluation of a project indicates that 
endangered or threatened species are present, or are likely to be present, the Natural 
Resources Office staff will issue to the contractor any special conditions, requirements, and 
restrictions that will be necessary to protect the species of concern.  Additional site 
inspections by Natural Resources Office staff before, during, and after construction activities 
may be conducted to ensure protection of the species of concern. 

Likewise, the potential impacts construction projects may have on historic properties or 
culturally significant sites also will be evaluated for each project area in accordance with the 
NEPA process.  Generally, construction activities are not anticipated to occur in areas where 
storm water or other allowable non-storm water discharges from the site will impact historic 
properties or culturally significant sites.   Therefore, with regard to historic properties, 
Kirtland AFB projects will typically qualify for coverage under Criterion A of the 
Construction Storm Water Permit.  The Kirtland AFB Environmental Compliance Office 
staff will review construction project information for individual sites to assess the presence 
of any historic properties or culturally significant locations at a site.  
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For a construction project where storm water run-off may impact an historic property or 
culturally significant site measures will be taken to ensure that coverage is sought under the 
appropriate eligibility criterion of the permit.  The Environmental Compliance Office will 
issue to the contractor any special conditions, requirements, and restrictions that will be 
necessary to protect the site(s) in question.  Additional site inspections by Environmental 
Compliance Office staff before, during, and after construction activities may be conducted to 
ensure protection of the site(s) in question. 
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Section 3 
Best Management Practices for  
Storm Water Pollution Prevention 

As previously discussed throughout this document, conditions, activities, and appropriate 
management practices will vary for each individual construction site at the base.  This 
section of the SWPPP provides a listing of best management practices (BMPs) and standard 
operating procedures (SOPs) the base anticipates typically being used for the types of 
construction activities expected to occur at Kirtland AFB.  Appropriate and necessary BMPs 
and SOPs will be evaluated and selected by the contractors for each construction activity 
and each construction project.  The selected information will be submitted by the contractor 
to the Environmental Compliance Office as part of the Project Compliance Documentation 
package.   

The types of BMPs described in the sections below shall be implemented as appropriate to 
prevent and control storm water run-on and run-off and to limit exposure of storm water to 
contaminants during construction activities at individual sites at Kirtland AFB.  The 
description of BMPs and controls includes: 

1. Control measures to reduce exposure of potential pollutant sources to storm water 
during construction activities 

2. Erosion and sediment controls, including both structural and stabilization practices 

3. Management practices for materials handling 

4. Practices for spill prevention, control, and response 

3.1 Control Measures for Pollutant Sources During 
Construction Activities 

Potential types of pollutant sources were described previously in Section 2.  Site-specific 
pollutant sources will be furthered identified for each construction site in Attachment 4 of the 
Project Compliance Documentation package.   

Measures to control and prevent the contact of storm water with the different types of 
pollution sources expected to be present at construction sites at Kirtland AFB are 
summarized in the sections below. 

3.1.1 Excavated/Trenched Areas 
• The amount of excavated, trenched, or disturbed soil areas will be kept as minimal as 

practicable while conducting site activities.   
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• Due to the difficulty in avoiding contact of storm water with excavated or trenched 
areas, mobilization of contaminants in storm water runoff will be prevented mainly 
through the use of BMPs implemented as erosion and sediment controls. 

3.1.2 Soil Stockpiles 
• Soil stockpiles will be covered when not being used on a regular basis. 

• Stockpiles will be bermed to divert run-on and contain runoff from the areas. 

• The number of soil stockpiles will be kept to a minimum at a site. 

• Due to the difficulty in avoiding contact of storm water with soil stockpiles, mobilization 
of contaminants in storm water runoff will be prevented mainly through the use of 
BMPs implemented as erosion and sediment controls. 

3.1.3 Loading and Unloading Areas 
• Loading and unloading will be confined, as much as practicable, to designated areas of 

the site to prevent spillage and disturbance to multiple areas. 

• Materials spilled during loading and unloading operations will be cleaned up 
immediately, including soils on the outside of the trucks (i.e., the side rails) and on the 
ground or road surface. 

3.1.4 Vehicle and Equipment Fueling Areas 
• Fueling will be conducted only in designated site areas. 

• Fueling stations will have temporary secondary containment around the fuel tanks. 

• Complete fueling of vehicle and equipment will be conducted each time to minimize the 
number of fueling operations. 

3.1.5 Equipment Staging Areas 
• Equipment will be staged, as practicable, in designated areas. 

• Equipment will be properly serviced and maintained to avoid leaks and spills of fuel, 
oils, or lubricants from the equipment. 

• Equipment with known drips or leaks will be staged in areas covered with plastic 
sheeting to avoid contaminants being dripped or leaked onto the soil. 

• Any fuel, lubricants, hydraulic oils, etc. associated with equipment staging areas will be 
properly stored in temporary, impervious, secondary containment areas to minimize 
contact with the soil and the potential for leaks or spills. 

3.1.6 Vehicle and Equipment Maintenance Areas 
• No vehicle maintenance will be performed on/at the construction site. 

• If emergency vehicle maintenance is necessary, it will be performed over an impervious 
surface to prevent potential leaks and spills from contacting the soil. 
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• Any spills or leaks from equipment or vehicles will be cleaned up immediately.   

• Precautions will be taken to prevent the release of pollutants to the environment from 
equipment maintenance and all spent oils or equipment fluids will be properly disposed 
of offsite. 

• Precautions during maintenance activities will include the use of drip pans, mats, and 
other similar methods.   

• Any fuel, lubricants, hydraulic oils, etc. associated with equipment staging areas will be 
properly stored in temporary, impervious secondary containment areas to minimize 
contact with the soil and the potential for leaks or spills. 

• No vehicles will be washed at the site.  However, in the event that an exception is 
allowed, no vehicle washwater shall be allowed to run off the construction site or enter 
watercourses. 

3.1.7 Waste and Material Storage Area:   
• Materials on the construction site will be in stored in areas designated for that purpose. 

• Suitable measures will be taken in storage areas to reduce the likelihood of a discharge 
and prevent the contact of storm water with waste material or raw product material 
(i.e., concrete mix, paints, varnishes). 

• Berming or secondary impervious containment, as practicable, should be implemented 
to prevent or divert storm water from contacting waste materials or raw products. 

• Waste materials will be removed from the site on a regular basis. 

3.2 Erosion and Sediment Controls 
3.2.1 Goals 
The use and implementation of erosion and sediment control practices at construction sites 
on Kirtland AFB should incorporate the following goals and criteria, as appropriate: 

• Implement erosion and sediment controls during construction to retain sediment onsite 
to the extent practicable. 

• Select, install, and maintain control measures in accordance with the manufacturer’s 
specifications and good engineering practices.  If periodic inspections or other 
information indicate that a control measure has been used inappropriately or 
incorrectly, that control measure will be modified or replaced as necessary. 

• In the event that sediment escapes the construction site, remove offsite accumulations of 
sediment to minimize offsite impacts. 

• Remove sediment from sediment traps or sedimentation ponds when design capacity 
has been reduced by 50 percent. 
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• Implement practices at the site that prevent litter, construction debris, and construction 
chemicals that are or could be exposed to storm water from becoming a pollutant source 
for storm water discharges. 

• Offsite material storage areas used exclusively by a given project will be considered as 
part of that project and should be addressed and managed as outlined in the SWPPP and 
as indicated in the selected project BMPs.  The square footage and/or acreage of any 
offsite storage areas must be included as part of the total size of the construction site 
reported in Attachment 2 of the Project Compliance Documentation. 

3.2.2 Structural Control Measures 
There are a variety of structural controls that may be used to limit or prevent storm water 
run-on to construction sites and/or control the quality of the storm water run-off from the 
construction sites.   Structural control practices include approaches such as the use of straw 
bales, silt fences, earth dikes, drainage swales, sediment traps, and sediment basins.  
Table 3-1 provides a list of commonly implemented structural controls that may be put in 
place during different construction activities and/or at different sites.  Applicable and 
appropriate structural control measures will be selected for each individual construction 
project at Kirtland AFB.  Selected measures may include some of those summarized in 
Table 3-1 and/or may include other approaches and measures that are appropriate for a 
given type of activity or site.  The specific structural control measures that will be 
implemented for each construction project will be submitted to the Environmental 
Compliance Office in Attachment 5 of the Project Compliance Documentation package. 

3.2.3 Stabilization Practices  
There are a variety of stabilization practices that may be used to control the quality of the 
storm water run-off from the construction sites.  Stabilization practices may include 
temporary or permanent seeding, mulching, geotextiles, sod stabilization, vegetative buffer 
strips, protection of trees, and preservation of mature vegetation.  Table 3-2 provides a list of 
commonly implemented stabilization practices that may be put in place during different 
construction activities and/or at different sites.  Applicable and appropriate stabilization 
practices will be selected for each individual construction project at Kirtland AFB.  Selected 
measures may include some of those summarized in Table 3-2 and/or may include other 
approaches and measures that are appropriate for a given type of activity or site.  The 
specific stabilization practices that will be implemented for each construction project at 
Kirtland AFB during the construction phase will be submitted to the Environmental 
Compliance Office in Attachment 5 of the Project Compliance Documentation package.  Records  
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TABLE 3-1 
Structural Control Measures That May Be Implemented at Construction Sites 

Kirtland AFB SWPPP 

Control Measure Location Description of Control Measure 
Silt Fencing Along the perimeter of the excavation 

sites.  Drainage areas should be less 
than 0.25 acre per 100 feet of fence 
length. 

To protect streams or wetland areas, to prevent erosion, and to keep sediment onsite.  Silt fencing 
consists of posts with filter fabric stretched across the posts.  The lower end of the fence is vertically 
trenched and covered with back fill.  This prevents water from passing by the fence without being 
filtered.  The fabric allows for the water to pass offsite while retaining the sediment onsite. 

Straw Bales Installed around areas requiring 
protection such as wetlands to form a 
temporary containment. 

Straw bales work much like silt fencing and may be used instead of silt fence.  They can be used to 
form a barrier or redirect water.  They impede storm water flow.  Unlike silt fence, straw bales do not 
allow water to flow through freely, thus they are used where detention, not just filtration, is 
necessary. 

Erosion Control 
Blankets 

Installed in areas requiring protection 
of exposed soil and/or additional 
stabilization 

Erosion control blankets provide protection of disturbed soil areas to minimize erosion and soil 
transport 

Inlet Protection Located around inlet areas to the 
storm sewer system. 

Filtering material placed around an inlet to a receiving stream to trap sediment. It can be composed 
of gravel, stone with a wire mesh filter, block and gravel or straw bales. 

Earth dikes/berms Installed in areas where storm water 
flow needs to be diverted around a 
potential contaminant source 

Earth dikes and berms act to divert storm water flow around or away from areas where soils are 
disturbed or stockpiled or where potential contaminants are located in order to avoid contact of the 
storm water with those pollutant sources of concern. 

Check Dams On the average, where the grade 
change is more than 2 percent or 
where possible.  

A check dam is a small, temporary dam constructed across a drainage ditch or channel.  Its purpose 
is to slow down the speed of the concentrated flows.  The reduced runoff speed will result in less 
erosion and gulling in the channel and allow the sediment to settle out.  The check dams can be 
built with materials such as straw bales, rock, timber, or other material that will retain water. 
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TABLE 3-1 
Structural Control Measures That May Be Implemented at Construction Sites 

Kirtland AFB SWPPP 

Control Measure Location Description of Control Measure 

Sediment Basins Sediment basins are required for 
drainage locations that serve 10 or 
more disturbed acres at one time.  
For drainage locations serving less 
than 10 acres, smaller sediment 
basins or sediment traps should be 
used.  At a minimum, silt fences, 
vegetative buffer strips, or equivalent 
sediment controls are required. 

Sediment basins are either temporary or permanent settling ponds with a controlled storm water 
release structure.  Their function is to collect and store sediment-laden storm water from 
construction activities long enough to allow the sediment to settle out. 

Stream Crossings Crossings may be necessary when 
working near or close to wetland 
areas.  Areas of use will be 
determined in the field. 

Bridge or culvert across a stream or watercourse for short-term use.  The purpose is to prevent the 
damage to watercourses that would occur if vehicles were driven in the wetlands.  

Temporary swales In low areas and at site boundaries, 
as appropriate 

Temporary swales provide a preferential pathway for water flow to prevent erosion and provide a 
location for accumulation of sediment and debris 

Minimize and 
smooth ground 
irregularities that 
concentrate surface 
flow 

Where slope cuts from erosion have 
developed (particularly along the 
faces of flood detention structures), 
remove loose granular material and 
fill the area with suitable soils to the 
original profile of the bank or slightly 
above the original profile 

Irregularities and slope cuts that are not properly or completely filled, may encourage erosion and 
may cause redevelopment of the cut.  Inspect the area upstream from a developed cut carefully to 
determine if there was an irregularity in the ground profile that caused storm water to concentrate 
and erode the soils.  Any such irregularity should be removed using the most appropriate procedure 
to ensure that water runs off the site as sheet flow. 

Limit Entrance/Exit Designated construction site 
entrances/exits.  

The purpose is to reduce tracking of soil off the site. These entrance/exits are usually constructed of 
fabric and large stone. The fabric is laid down on the soil; the rock is then applied on top of the 
fabric. The rough surface will shake and pull the soil off the tires.  
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TABLE  3-2 
Stabilization Control Measures That May Be Implemented At Construction Sites 

Kirtland AFB SWPPP 

Control Measure Location Description of Control Measure 

Preservation of 
Natural Vegetation 

Wherever practical. Wherever possible, existing vegetation should be retained. It minimizes erosion potential 
and protects water quality.   

Temporary seeding On appropriate disturbed areas if construction is 
complete or suspended for an extended period 
of time but prior to the entire site being 
permanently reseeded. 

Provides stabilization of the soil and reduces erosion. 

Permanent seeding On appropriate disturbed areas once 
construction is complete and within 30 days.  

Provides stabilization of the soil and reduces erosion.  

Sod stabilization On appropriate areas where rapid stabilization 
and protection of disturbed ground surface is 
desirable and/or where it will be difficult to 
perform reseeding 

Provides stabilization of the soil and reduces erosion and protects water quality 

Mulching On slopes steeper than 2:1 or on areas that 
have been seeded.  Must be implemented 
within 14 days of activity ceasing. 

Soil stabilization or erosion control practices where materials such as grass wood chips, 
hay, etc. are placed on the soil surface to protect disturbed soil areas and/or to allow 
seeded areas to become established 

Vegetative buffer 
strips 

As appropriate and possible vegetative buffer 
strips should be retained or installed between 
large areas of disturbed soil or pavements. 

Vegetative buffer strips intercept and slow sheet flow moving across disturbed or paved 
areas.  These strips improve water quality, reduce erosion potential, and assist in 
retaining sediment onsite 

Furrow-contour 
sidehill slopes 

Sidehill slopes of exposed soil Will minimize wind and water erosion, and will also “roughen” the earth to provide a 
microclimate of wind protection for new plants, and will help conserve precipitation for 
use in growth of new seed.  This results in a reduction of sediment erosion. 

Geotextiles As appropriate on disturbed areas or slopes Geotextiles cover and stabilize disturbed soils and slopes to reduce erosion potential. 
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and dates of major grading events, periods when construction is permanently or 
temporarily ceased on a portion of the sites, and dates stabilization measures are initiated 
should be maintained with the SWPPP.  Additionally, a description of the final stabilization 
that will be implemented at a given site, after all construction activities are complete also 
will be provided in Attachment 5 of the Project Compliance Documentation. 

3.2.4 Sediment Control Plan Requirements 
To comply with the EPA requirements in the Construction General Permit specifically for 
New Mexico, a Sediment Control Plan (SCP) must be included as part of individual 
construction project SWPPPs.  The SCP must demonstrate, through “appropriate soil loss 
calculations or models (such as SEDCAD 4.0, RUSLE, SEDIMONT II, MULTISED, etc.)” 
(USEPA, 2003), that selected BMPs are appropriate to ensure sediment yields do not 
increase during or after construction of the project prior to final stabilization.  These types of 
calculations incorporate site-specific information on soil type, slope, vegetation, 
management methods (i.e., BMPs), etc. along with database values on rainfall to estimate 
potential sediment yield.    

An SCP is very specifically linked to the individual construction project for which it is 
developed.  Kirtland AFB, as an operator with operational control over general construction 
plans and specifications at the base, but not specific involvement in actual day-to-day 
execution of construction projects, is not in a position to develop or certify to individual 
SCPs.  Therefore, the base’s ability to comply with the SCP requirement of the Construction 
General Permit is limited. 

Kirtland AFB’s method of complying with the SCP requirement is to document that 
contractors executing work at the base follow the SCP process requirements in the permit.  
The base’s documentation protocol is the requirement that contractors complete the SCP 
information included in Attachment 5 of the Project Compliance Documentation.  The base will 
verify that an appropriate SCP process has been utilized but will not explicitly review or 
verify the correctness of the SCP calculations or certify to the appropriateness of the SCP.  
The current requirement in the Construction General Permit for a professional engineer’s 
certification of the SCP is viewed as sufficient evidence of the correctness of a contractors’ 
SCP. 

3.3 Controls for Materials Handling 
Applicable and appropriate materials handling controls will be selected for each individual 
construction project at Kirtland AFB.  Selected practices may include some of those 
summarized in Table 3-3 and/or may include other approaches and measures that are 
appropriate for a given type of activity or site.  The materials handling controls that will be 
implemented for each construction project will be submitted to the Environmental 
Compliance Office in Attachment 5 of the Project Compliance Documentation package. 
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TABLE  3-3 
Materials Handling Control Measures That May Be Implemented At Construction Sites 

Kirtland AFB SWPPP 

Control Measure Description of Control Measure 

Good housekeeping General good housekeeping should be conducted at all times at the 
construction site.  The project area should be kept free, as much as 
practicable, from trash, spilled fuels or oils, and miscellaneous 
construction debris 

Provision of trash receptacles Trash receptacles (i.e dumpsters or garbage cans) should be 
provided for daily domestic-type trash and garbage.  Receptacles 
should be sturdy and placed in areas where they will not be knocked 
or blown over.  Receptacles should be emptied on a regular basis. 

Trash removal Domestic type garbage from trash receptacles, construction or 
materials packaging, and other general trash and debris should be 
removed from the site on a regular basis 

Material Safety Data Sheets (MSDSs) MSDSs for substances used or stored on the construction site will be 
available for review and use 

Materials inventory Materials stored onsite shall be inventoried.  Additional materials 
brought onsite will be recorded. 
 

 

3.4 Spill Prevention, Control, and Response Practices 
The following basic spill prevention, control, and response plan shall be implemented as 
part of the Construction Storm Water Permit SWPPP for construction activities at 
Kirtland AFB.  This basic spill prevention and response plan is not intended to suffice for or 
replace spill plans required by other regulations. 

Spill prevention, control, and response actions may vary for each construction site at 
Kirtland AFB.  Any divergences from the below outlined plan for a specific site, activity, or 
project will be submitted to the Environmental Compliance Office as Attachment 6 of the 
Project Compliance Documentation package. 

3.4.1 Spill Prevention 
• The types and quantities of toxic materials at a construction site should be minimized to 

the extent practicable.  If significant quantities of a certain toxic materials or other 
pollutants do need to be used at a site, a specific procedure for material containment and 
spill prevention for that material and quantity should be developed and implemented.  
Such specific procedures should be submitted in Attachment 6 of the Project Compliance 
Documentation package. 
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• For sites that have temporary fuel tanks, the following fuel oil spill prevention 
procedure will be implemented: 

 All stationary fuel or chemical tanks located on soil shall be bermed with a perimeter 
dike of native material or be inside an open tank capable of containing 200 percent of 
the maximum capacity of the tank in case of rupture.  Dikes shall have 2:1 side 
slopes with a 1-foot freeboard.  Areas inside the dike will be covered with an 
appropriate impervious material to minimize soil contamination in the event of a 
spill.  The impervious materials will be durable enough to remain intact for the 
duration of the project.  

 All construction activities requiring mobile fuel tanks shall have an adequate 
number of oil sorbant cellulose socks or dry solvent absorber kept on the fuel truck 
to contain minor spills. 

3.4.2 Mitigation and Cleanup of Spills 
The following procedures should be adhered to in order to mitigate and/or cleanup spills of 
materials that may occur at construction sites.  For additional guidance on spill cleanup the 
Kirtland AFB Spill Plan should be consulted. 

• All fueling operations should be performed at designated facilities, when practical. 

• Spill sumps will be constructed around all fuel and oil tanks.  Drip pans will be used 
underneath oil barrels and other fluids used during the construction activities. 

• Spills of toxic or hazardous materials should be reported immediately to 911 and/or the 
Kirtland AFB Fire Department and/or the Kirtland AFB Command Post  
(phone #(505) 846-3777). 

• Following reporting of spills to the appropriate emergency response facilities, the 
Kirtland AFB Environmental Compliance Office should be notified as soon as 
practicable.  

3.4.2.1 Small Spills 
The following procedure will be followed for the cleanup of small spills.  

1. Upon detection of any spill, the first response shall be to assure personal safety.  The 
area of the spill and the nature of the spilled material shall be evaluated to determine if 
remedial actions could result in additional health hazards, in escalation of the spill, or in 
facility damage that may escalate the problem.  If such conditions exist, a guard should 
be posted near the area (if possible). 

2. If the spill is of toxic or hazardous materials, it should be reported immediately to 911 
and/or the Kirtland AFB Fire Department and/or the Kirtland AFB Command Post  
(phone #(505) 846-3777). 

3. As soon as practicable report spill to the Kirtland AFB Environmental Compliance 
Office. 

4. Identify the source of the spill (if possible) and stop the flow of pollutants if it can be 
done in a safe manner as described above. 
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5. Record pertinent facts and information about the spill on the Kirtland AFB Spill Form 
contained in the Kirtland AFB Spill Plan (Appendix A of that document) (September 
2000).  The types of information recorded should include the following: 

 Type of pollutant 
 Location 
 Apparent source 
 Estimated volume 
 Time of discovery 

6. Spread granular absorbent materials or use oil sorbant cellulose pads on the area to soak 
up as much of the liquid as possible and prevent infiltration into the soil. 

7. Excavate the contaminated soil, as soon as possible and if necessary, and transport it to 
an appropriate site that has been approved by the Kirtland AFB Environmental 
Compliance Office. 

8. If immediate transfer of the contaminated soil is not practical, excavate and place the 
contaminated soil on a double thickness sheet of 10-mil polyethylene film, and form a 
small berm under the outer edges of the poly film to prevent breakout or infiltration 
during rain or snowstorms. 

3.4.2.2 Medium to Large Spills 
The following procedure will be followed for the cleanup of medium to large spills. 

1. Upon detection of any spill, the first response shall be to assure personal safety.  The 
area of the spill and the nature of the spilled material shall be evaluated to determine if 
remedial actions could result in additional health hazards, in escalation of the spill, or in 
facility damage that may escalate the problem.  If such conditions exist, a guard should 
be posted near the area (if possible). 

2. If the spill is of toxic or hazardous materials, it should be reported immediately to 911 
and/or the Kirtland AFB Fire Department and/or the Kirtland AFB Command Post  
(phone #(505) 846-3777). 

3. As soon as practicable report spill to the Kirtland AFB Environmental Compliance 
Office. 

4. Identify the source of the spill (if possible) and stop the flow of pollutants if it can be 
done in a safe manner as described above. 

5. Record pertinent facts and information about the spill on the Kirtland AFB Spill Form 
contained in the Kirtland AFB Spill Plan (Appendix A of that document) (September 
2000).  The types of information recorded should include the following: 

 Type of pollutant 
 Location 
 Apparent source 
 Estimated volume 
 Time of discovery 
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6. Immediately dispatch appropriate equipment (e.g., front-end loader) to the spill and 
construct a berm or berms downstream of it to minimize the spread. 

7. As soon as possible, during the spill response activities, the Kirtland AFB Environmental 
Compliance Office shall be notified and provided with the location, type, and amount of 
spilled material, and a briefing on the extent of the spread and potential for control. 

8. Outside emergency response resources may or may not be mobilized, depending on the 
nature of the spill. 

9. Cleanup should commence when the lateral spread has been contained and the 
notifications have been made. 

10. Free liquid should be bailed or pumped into vacuum trucks or transport trucks. 

11. When all liquid has been removed to the extent practicable to the soil layer, absorbent 
pads, sawdust, or floor dry should be applied to the surface and transferred to 55-gallon 
drums when they have soaked up as much as they can. 

12. The remaining contaminated soils should be excavated and transported to an 
appropriate site that has been approved by the Kirtland AFB Environmental Compliance 
Office as soon as possible. 

13. If contaminated soil is transferred to a temporary contaminant stockpile, it should be 
underlain with at least two layers of 10-mil polyethylene film.  The edges should be 
bermed underneath the polyethylene film to provide a dam to prevent inflow of water 
or leakage of the liquid. 

3.4.3 Spill Response Contacts 
Kirtland AFB Fire Department 911 
 
Kirtland AFB Environmental Compliance Office  Mr. Patrick Montaño 

(505) 846-8577 
 
Kirtland AFB Command Post (505) 846-3777 
 
City of Albuquerque Fire Department 911 
 
City of Albuquerque Police Department 911 
 
National Response Center     (800) 424-8802 
 
The National Response Center is to be contacted when a release containing a hazardous 
substance or oil in an amount equal to or in excess of a reportable quantity established 
under either 40 CFR 110, 40 CFR 117 or 40 CFR 302, occurs during a 24-hour period.  The 
Kirtland AFB Environmental Compliance Office should be contacted if there is any question 
as to whether a spill or release is considered a reportable quantity and/or if a report to the 
National Response Center is going to be made. 
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3.5 Other Controls 
3.5.1 Employee Training 
Kirtland AFB shall ensure that all appropriate military and civilian personnel, contractors, 
and subcontractors are aware of the SWPPP requirements and the measures with which 
they need to comply.   

3.5.2 Road Maintenance 
Heavy equipment and vehicle traffic will be limited as much as possible to existing roads, or 
designated new roads, to minimize areas of new disturbances.   

3.5.3 Maintenance 
All erosion and sediment control measures and other protection measures will be 
maintained in effective operating condition.  Maintenance will be performed on an 
“as-needed” basis.   

3.6 Measures to Protect Endangered Species,  
Critical Habitat, or Historic Places 

As indicated in Section 2.9, the potential impacts construction projects may have on 
endangered or threatened species of concern in each project area will be evaluated as part of 
the base NEPA process by the Natural Resources Office of Kirtland AFB.  If the Natural 
Resources Office evaluation indicates that endangered or threatened species are present or 
are likely to be present in a given construction area, the contractor will be informed of any 
special conditions, requirements, and restrictions that will be necessary to protect the 
species of concern.  Additional site inspections by Natural Resources Office staff before, 
during, and after construction activities may be conducted to ensure protection of the 
species of concern. 

The potential impacts construction projects may have on historic properties or culturally 
significant sites in each project area also will be evaluated as part of the base NEPA process 
by the Kirtland AFB Environmental Compliance Office.  If a site(s) are identified, 
appropriate requirements to meet eligibility under the permit and to protect the historic site 
will be provided to the contractor by the Environmental Compliance Office. 
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TABLE  3-3 
Materials Handling Control Measures That May Be Implemented At Construction Sites 

Kirtland AFB SWPPP 

Control Measure Description of Control Measure 

Good housekeeping General good housekeeping should be conducted at all times at the 
construction site.  The project area should be kept free, as much as 
practicable, from trash, spilled fuels or oils, and miscellaneous 
construction debris 

Provision of trash receptacles Trash receptacles (i.e dumpsters or garbage cans) should be 
provided for daily domestic-type trash and garbage.  Receptacles 
should be sturdy and placed in areas where they will not be knocked 
or blown over.  Receptacles should be emptied on a regular basis. 

Trash removal Domestic type garbage from trash receptacles, construction or 
materials packaging, and other general trash and debris should be 
removed from the site on a regular basis 

Material Safety Data Sheets (MSDSs) MSDSs for substances used or stored on the construction site will be 
available for review and use 

Materials inventory Materials stored onsite shall be inventoried.  Additional materials 
brought onsite will be recorded. 
 

 

3.4 Spill Prevention, Control, and Response Practices 
The following basic spill prevention, control, and response plan shall be implemented as 
part of the Construction Storm Water Permit SWPPP for construction activities at Kirtland 
AFB.  This basic spill prevention and response plan in not intended to suffice for or replace 
spill plans required by other regulations. 

Spill prevention, control, and response actions may vary for each construction site at 
Kirtland AFB.  Any divergences from the below outlined plan for a specific site, activity, or 
project will be submitted to the Environmental Compliance Office as Attachment 6 of the 
Project Compliance Documentation package. 

3.4.1 Spill Prevention 
• The types and quantities of toxic materials at a construction site should be minimized to 

the extent practicable.  If significant quantities of a certain toxic materials or other 
pollutants do need to be used at a site, a specific procedure for material containment and 
spill prevention for that material and quantity should be developed and implemented.  
Such specific procedures should be submitted in Attachment 6 of the Project Compliance 
Documentation package. 
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Section 4 
Inspection Procedures 

4.1 Inspection Requirements for Sites During Construction 
4.1.1 Frequency 
Consistent with the Construction Storm Water Permit, inspection during construction 
activities of the site will be performed at least once every 7 days or at least once every 
14 days and within 24 hours of a precipitation event of 0.5 inches or greater that may result 
in surface erosion.  The selected inspection schedule should be indicated in the Project 
Compliance Documentation.  During seasonal dry periods in a semi-arid area such as 
Kirtland AFB (areas with an average annual rainfall of 10 to 20 inches), inspections may be 
reduced to no less than once every month.  If the contractor for a specific site wishes to 
reduce the inspection frequency during seasonal arid periods, the Kirtland AFB 
Environmental Compliance Office must be contacted and verbally concur with the request 
to reduce the inspection frequency.  A notation of the requested inspection reduction will be 
noted in the Project Compliance Documentation by Kirtland AFB Environmental Compliance 
Office staff.  Following the first rainfall event after a dry period, the inspection frequency 
will be considered to automatically return to the originally selected inspection schedule. 

4.1.2 Inspection Procedures 
The contractor will be responsible for performing and documenting the site inspections at 
individual construction sites.  Inspections shall consist of a review of the construction site 
perimeter, disturbed areas, and areas used for material storage that are exposed to 
precipitation.  These areas will be reviewed for evidence of, or the potential for, pollutants 
entering the drainage system.  The specific site controls and BMPs that were identified in the 
Project Compliance Documentation package will be inspected to ensure they are being 
implemented properly.  An official record of inspections shall be kept at the construction 
site as part of the onsite Project Compliance Documentation and SWPPP.  Each inspection 
report does not need to be submitted to the Kirtland AFB Environmental Compliance Office; 
however, inspection records must be available for review onsite if requested by the Office. 

Each inspection will be recorded on a copy of the SWPPP Inspection Checklist 
(Appendix B).  A copy of an area-specific map or site plan will accompany inspection 
checklists and be manually updated as necessary during the inspection to reflect any 
changes or additions in the following features: 

• Construction site boundaries 
• Areas of soil disturbance 
• Areas that will not be disturbed 
• Approximate slopes after major grading 
• Areas of cut and fill 
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• Locations of major erosion control facilities or structures 
• Locations where stabilization practices are expected to occur 
• Springs, streams, wetlands, and other surface waters 
• Storm water discharge locations 

4.1.3 Responsibilities and SWPPP Updates 
Inspections shall be the responsibility of and performed by the onsite operator of each 
individual construction site at Kirtland AFB.  As necessary, the SWPPP will be revised to 
incorporate any changes that come about as the result of the inspection.  The updated maps 
and the SWPPP Inspection Checklist will be maintained as records, consistent with the 
Construction Storm Water Permit.  Changes that affect the description of pollutant sources 
or the pollutant prevention control measures will be made to the Project Compliance 
Documentation within 7 days of the inspection, as required by the Construction Storm Water 
Permit.  These changes also will be submitted to the Kirtland AFB Environmental 
Compliance Office if significant changes from the original plan are made and/or when a 
number of smaller changes have been accumulated.  

4.1.4 Storm Water BMP Maintenance Guidelines 
Table 4-1 provides guidelines for inspecting BMPs to determine if they are functioning 
properly or need to be changed or maintained. 
 

TABLE 4-1 
Storm Water BMP Maintenance Guidelines 

Kirtland AFB Construction SWPPP 

SILT FENCE 
  Is the fence damaged, collapsed, un-entrenched or ineffective? 
  Has sediment been removed from behind fence? 
  Is the silt fence properly positioned? 

STRAW BALE BARRIER 
      Are the straw bales damaged, ineffective or un-entrenched? 

  Has sediment been removed from behind bales? 
  Are the bales installed and positioned correctly? 

EROSION CONTROL BLANKET 
  Is fabric damaged, loose or need repairs? 

INLET PROTECTION 
  Is the inlet protection damaged, ineffective or need repairs? 
  Has sediment been removed?  

EARTH DIKES/BERMS 

Are dikes or berms in good condition, without gaps or damaged areas? 
Are dikes or berms installed in areas of soil stockpiles? 

CHECK DAM 
  Has accumulated sediment and debris been removed from behind dams? 
  Have materials removed been properly disposed of? 
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TABLE 4-1 
Storm Water BMP Maintenance Guidelines 

Kirtland AFB Construction SWPPP 

SEDIMENT BASIN 
  Has sediment and debris been cleaned out of the basin? 
  Have materials removed been properly disposed of? 

STREAM CROSSINGS 
Are stream crossings installed where needed? 
Are stream crossings in good condition and protective of watercourse? 

TEMPORARY SWALES 
  Has any sediment or debris been deposited within the swales? 
  Have the slopes of the swale eroded or has damage occurred to the lining? 

SURFACE ROUGHENING 
  Any vehicle tracks evident on roughened slopes? 
  Any evidence of erosion? 

VEHICLE TRACKING AT ENTRANCE/EXITS 
  Is gravel surface clogged with mud or sediment? 
  Is the gravel surface sinking into the ground? 
  Has sediment been tracked onto public roads; has it been cleaned up? 

PRESERVATION OF NATURAL VEGETATION 
Is natural vegetation being preserved? 
Are areas of natural vegetation appropriately protected or designated to avoid damage? 

TEMPORARY SEEDING 
  Are the seedbeds protected by mulch? 
  Has any erosion occurred in the seeded area? 
  Any evidence of vehicle tracking on seeded areas? 

PERMANENT SEEDING 
Are the seedbeds protected by mulch? 
Has any erosion occurred in the seeded area? 
Any evidence of vehicle tracking on seeded areas? 

SOD STABILIZATION 
Is sod properly installed? 
Are there gaps or areas of exposed soil between sod sheets? 
Is sod stressed or dead? 

MULCHING 
  Distributed uniformly on all disturbed areas? 
  Any evidence of mulch being blown or washed away? 
  Has the mulched area been seeded? 

VEGETATIVE BUFFER STRIPS 
Are vegetative buffer strips installed or maintained? 
Are areas of vegetative buffer strips appropriately protected or designated to avoid damage? 
Are vegetative buffer strips covered or filled with debris or sediment? 
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TABLE 4-1 
Storm Water BMP Maintenance Guidelines 

Kirtland AFB Construction SWPPP 

FURROW CONTOURING 
Is furrow contouring implemented on final slopes, as practicable? 
Is erosion visible cross-cutting furrow contours? 

GEOTEXTILES 
Is fabric damaged, loose or need repairs? 

 

 

4.2 Inspection Requirements Prior to Final Stabilization 
Inspections may be reduced to once every month after construction activities are complete, 
but before final stabilization (i.e., vegetative cover, if appropriate) has been fully established.  
Final stabilization is considered paving areas, establishing a perennial vegetative cover, or 
establishing other equivalent permanent stabilization measures such as the use of rip rap or 
geotextiles.   

Record of the monthly inspections shall be kept by the contractor that is the operator of the 
individual site as well as submitted to the Kirtland AFB Environmental Compliance Office. 
The construction areas that require revegetation will be considered reclaimed and finally 
stabilized when the disturbed areas have been 70 percent revegetated to the pre-existing 
vegetative cover with perennial native and/or otherwise appropriate vegetation.  After final 
stabilization and reclamation has been completed inspections will no longer be required. 
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Section 5 
Recordkeeping 

5.1 Documents and Accessibility 
A standing NOI will be submitted by Kirtland AFB to apply for coverage under the 
Construction Storm Water Permit as an operator with operational control over construction 
plans and specifications.  This NOI will be maintained at the Kirtland AFB Environmental 
Compliance Office.   

For individual construction projects at the base, a copy of this SWPPP, the project specific 
SWPPP (if applicable), the site specific Project Compliance Documentation package, the 
individual NOI the contractor submitted to the EPA as the operator with direct day-to-day 
control, and copies of inspection reports must be maintained during construction by the 
operator with day-to-day control of the site.  These documents should be retained at the 
project site.  If facilities where documentation can be kept are not available at the project site 
(i.e., an onsite office or construction trailer), the documentation may be maintained at 
another designated area.  The location where project documentation will be maintained and 
available for review by regulatory personnel and/or Kirtland AFB personnel will be 
indicated in Attachment 7 of the Project Compliance Documentation package submitted to the 
Kirtland AFB Environmental Compliance Office.  

A sign also must be conspicuously posted at the entrance of the construction site or in a 
nearby area that includes a copy of the completed NOI submitted to the EPA by the day-to-
day operator at the site.  The sign must indicate the location of the SWPPP and the name 
and telephone number of a contact person to arrange for the SWPPP to be reviewed. 
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Section 6 
SWPPP Coverage Termination 

6.1 Notice of Termination 
If at any time Kirtland AFB will no longer operate under this established SWPPP or 
continue to function as a site operator with operational control over construction plans and 
specifications a Notice of Termination (NOT) will be filed with the EPA.  At that time, a 
replacement NOI, and SWPPP, as is required by regulations at the time, will be put into 
place to replace operation under this SWPPP. 

6.2 Kirtland AFB Final Approval of Individual 
Construction Sites 

Following completion of construction at each construction site and final stabilization of the 
site, as necessary, the contractor at the site will submit to the Kirtland AFB Environmental 
Compliance Office an internal Kirtland AFB, Construction SWPPP, Project Close-Out Form.  At 
that time the Environmental Compliance Office will concur that the project is completed 
and ready for close-out and concur that the contractor no longer has day-to-day control of 
activities at the site and no longer has continued responsibility regarding storm water 
discharges related to construction activities at the site.   

If final stabilization or reclamation of the site has not been completed as indicated in the 
Project Compliance Documentation, or measures have not been implemented correctly, or final 
site reclamation has not been conducted to the satisfaction of the Environmental 
Compliance Office staff, approval of the project close-out request may be withheld until the 
contractor has demonstrated compliance with required final stabilization and reclamation 
goals.  Upon Kirtland AFB’s final approval of a submitted Kirtland AFB, Construction 
SWPPP, Project Close-Out Form, the contractor will no longer be expected to conduct onsite 
inspections or maintenance of BMPs at the site.  Submittal of the internal Kirtland AFB 
Project Close-Out Form does not constitute submittal of the appropriate NOT documentation 
to the EPA nor will Kirtland AFB submit any NOT documentation to the EPA on the 
contractor’s behalf. 

Upon completion of a project, the contractor for a construction site also will need to 
independently submit an appropriate NOT directly to the EPA to terminate their coverage 
under the Construction Storm Water Permit as the site operator with day-to-day control.  A 
copy of the submitted EPA NOT form also should be submitted to the Kirtland AFB 
Environmental Compliance Office.  

Kirtland AFB will retain its required documentation for each construction site for the 
required 3-year period following the final Kirtland AFB concurrence with site close-out.  
The contractor should retain their documentation as required by the regulations.   
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The full text of the EPA’s 2002 NPDES General Permit for Storm Water Discharges 
From Construction Activities is not provided in each copy of the SWPPP.  A full copy 
of the General Permit is included in the Kirtland AFB master SWPPP.   
 
Additionally, a copy of the General Permit in .pdf format is included with the 
electronic SWPPP files on available CDs.   
 
The General Permit can also be accessed via the internet at 
http://www.epa.gov/npdes/pubs/cgp2003_entirepermit.pdf. 



 

KIRTLAND AFB, CONSTRUCTION SWPPP 

 



 

KIRTLAND AFB, CONSTRUCTION SWPPP 
APPENDIX B 

Appendix B 
SWPPP Inspection Checklist 

DATE: SWPPP INSPECTION CHECKLIST 
INSPECTOR: 

 
Consistent with the Construction Storm Water Permit, inspection during construction 
activities of the site will be performed at the selected schedule.  The schedule may be (1) at 
least once every 7 days, or (2) at least once every 14 days and within 24 hours of a 
precipitation event of 0.5 inches or greater that may result in surface erosion.  During 
seasonal arid periods in semi-arid areas such as Kirtland AFB (areas with an average annual 
rainfall of 10 to 20 inches), inspections may reduced to at least once every month, at the 
discretion of the Kirtland AFB Environmental Compliance Office.  If the operator of a 
specific construction site wishes to reduce the inspection frequency during seasonal arid 
periods a reduction must be verbally authorized by the Kirtland AFB Environmental 
Compliance Office.  Following the first rainfall event after an arid period, the inspection 
frequency will be considered to automatically return to the originally selected schedule.   

Records of inspections must be available for review at the project site on a continual basis.  
Furthermore, on a quarterly basis copies of all inspection records from that period should be 
submitted to the Kirtland AFB Environmental Compliance. 

This copy of the SWPPP inspection checklist should be reproduced and a new form should 
be used for each inspection. 
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OVERALL SITE INSPECTION PROCEDURES YES NO N/A COMMENTS/CORRECTIVE 
ACTION 

Is there any evidence of sediment leaving the 
construction site?  If so, note areas. 

 

    

Have any adverse impacts such as flooding, structural 
damage, erosion, spillage, or accumulation of 
sediment, debris or litter occurred on adjacent 
property, wetlands or surface waters? 

 

    

Have the Storm Water BMPs been placed as shown on 
drawings or plans? SEE MAP 1B. 

 

    

Are the Storm Water BMPs functioning as intended? 

 

 

    

Is work being done according to approved plans? 

 

 

    

 
INSPECTOR’S SIGNATURE: 
 
 

DATE: 
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Appendix C 
Small Construction Low Rainfall Erosivity 
Waiver Project Calendar  

The attached project calendar indicates those portions of the year during which the rainfall 
in the Kirtland AFB area is low enough that use of the RUSLE calculation will result in an 
erosivity factor of less than 5.  During these periods small construction projects (greater than 
or equal to 1 acre but less than 5 acres) will qualify for the low rainfall erosivity waiver and 
the requirements of the Construction Storm Water General Permit may be waived for that 
project.  This waiver option if not available to large construction projects (greater than 
5 acres). 

The attached project calendar (Figure C-1) is used by identifying the small construction 
project start and end dates within the calendar year.  The row for the project start date 
shown in the leftmost column should be followed across to the block for the following 
week’s period within the Calendar Year 1 portion of the table.  Starting at that block the row 
should be followed across to the column corresponding to the week of the project end date 
as shown by the dates at the top of the calendar.  To reach an end date that extends into a 
second calendar year the same row should be followed back to the leftmost side of the table 
and then through to the end date column in the Calendar Year 2 portion of the table.  Project 
schedules that fall fully within the unshaded white areas of the calendar will qualify for the 
low rainfall erosivity waiver.  If any portion of the project schedule will extend into the 
yellow shaded portions of the calendar the entire project will be subject to the requirements 
of the Construction Storm Water General Permit. 

 

Examples: 

The following examples demonstrate how the construction project calendar should be used 
to determine a small construction project’s eligibility for the low rainfall erosivity waiver.  
Figure C-2 graphically illustrates how the project schedules would be placed on the project 
calendar. 

1. For a project that starts during the week of April 1 and ends during the week of May 31 
in the same calendar year the entire project will fall within the unshaded portion of the 
project calendar and therefore qualify for a low rainfall erosivity waiver. 

2. For a project that starts during the week of April 16 and ends during the week of 
October 31 in the same calendar year a portion of the project will fall within the 
unshaded portion of the project calendar and a portion will fall within the shaded 
portion of the calendar where a permit is required.  Therefore, this project would not 
qualify for a low rainfall erosivity waiver and would be subject to the requirements of 
the Construction Storm Water General Permit for the duration of the project. 
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3. For a project that starts during the week of November 1 and ends during the week of 
July 31 in the following calendar year the majority of the project will fall within the 
unshaded portion of the project calendar and a small portion will fall within the shaded 
portion of the calendar where a permit is required.  Therefore, this project would not 
qualify for a low rainfall erosivity waiver and would be subject to the requirements of 
the Construction Storm Water General Permit.  This will be the case even though the 
majority of the project would occur in the portion of the year when a low rainfall 
erosivity waiver was available.  The extension into the non-low rainfall portion of the 
year eliminates the possibility of a waiver and permit coverage must be sought for the 
duration of the project.  
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1. SAFETY AND HEALTH REQUIREMENTS 

This section provides the site-specific safety and health requirements for the planned construction 
services at the Golf Course Main Pond (GCMP) and five ancillary ponds. All field activities will be 
conducted in accordance with the Kirtland AFB Base-Wide Site Safety and Health Plan (USAF, 2004b) 
and the site-specific requirements described in this Work Plan. 

1.1 Personal Protective Equipment 

Although work proposed at GCMP and five smaller ponds is considered “clean construction,” modified 
Level D personal protective equipment is required for the field activities. The work uniform will include 
steel-toed work shoes, safety glasses, reflective vests, and hard hats. Leather gloves should be worn 
during handling of tools and rocks. 

1.2 Working around Bank Slopes 

Construction activities near the bank slopes of the GCMP and five small ponds will require the site HSO 
to assess the work as it is performed to ensure that safe footing for equipment and personnel is 
implemented. Heavy equipment operators will not place their equipment in unsafe positions. A factor in 
the selection of the types of equipment to be used will include access. Personnel will not work directly on 
the bank slope, but on top of the bank, where footing may be hindered by the presence of the large river 
rocks. Personnel may be required to wear shoes with extra traction. Other techniques as determined by the 
HSO may be used to protect the site workers while they work on the bank and near the slopes. 

Personnel working near the water may require additional protection to prevent drowning. As determined 
by the HSO in consultation with the Project Environmental and Safety Manager, personnel will wear 
personal flotation devices (life jackets), or will be tied to an anchor, such as a piton, driven into the work 
space surrounding the pond. 

1.3 Heavy Equipment Safety 

Because heavy equipment may present diverse hazards, the following practices shall be observed: 

• Suppliers and subcontractors shall provide equipment that meets the requirements of all relevant 
Occupational Safety and Health Administration standards. 

• The HSO and the operator shall inspect equipment upon receipt of the equipment and before use. At a 
minimum, guarding, hydraulics, hoisting, rigging, backup alarms, and the overall condition shall be 
reviewed and any deficiencies corrected before use. 

• The qualifications of the operator shall be verified before work is initiated. 

• All equipment shall have seat belts and rollover protection. 

• All equipment shall have operational backup alarms and a fire extinguisher. 

• Copies of any pertinent inspections shall be provided to the HSO before the start of work. 

• Prior to use, all equipment shall be inspected daily using the equipment inspection checklist. 
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1.4 Emergency Contacts 

Emergency contact numbers will be conspicuously posted onsite in a location easily accessible by all 
personnel. Additional emergency telephone numbers are shown in Table C-1. 

Table C-1. Emergency Telephone Numbers 

Contact Number 
Roger Margotto, Project Environmental and Safety Manager 
24-Cell Phone 

(619) 471-3503 
(619) 988-0520 

Rod Reese, Construction Superintendent/HSO (916) 996-4507 (mobile) 
Pam Moss, Project Manager (303) 980-3519 

(303) 810-1223 (mobile) 
Jim Martell, USACE Project Manager (918) 663-7171 
Rob Warder, Kirtland AFB (505) 853-0012 
Mark Apadaca, Golf Course Manager (505) 846-6311 
Kirtland AFB Security (505) 846-7926 
Kirtland AFB Command Post (24-hour emergency contact) (505) 846-6432 
Medical Consultant, Dr. Greaney (non-emergency contact) (800) 455-6155 
AFB Air Force Base 
HSO Health and Safety Officer 
USACE United States Army Corps of Engineers 

 

1.5 Activity Hazard Analysis 

An activity hazard analysis (AHA) was prepared in accordance with the Base-Wide SHSP 
(Attachment 1). The AHA summarizes the planned project activities, anticipated hazards associated with 
those activities, and the means used to control the hazards. The AHA will be reviewed and updated, if 
necessary, prior to the beginning of each work activity or when work specifications or scope change. 
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Attachment 1 – Activity Hazard Analysis 

Activity Potential Hazard Protective Measures and Controls 
Heavy equipment 
activities (hauling, 
placement) 

Struck by equipment Use spotters when backing up heavy 
equipment and maintain eye contact with 
personnel in the immediate work area. Ground 
crew wears safety vests to increase visibility. 

 Uneven or slippery terrain: 
slips/trips/falls 

Ensure that work area is kept cleared of debris 
and unnecessary equipment, identify 
depressions or mounds on work surfaces, and 
inspect work area daily to identify hazards. 

 Cuts, pinches, and smashes Personnel will be required to wear hard hats, 
steel-toed boots, and safety glasses, and keep 
appropriate distance from equipment until load 
has been offloaded. 

40-mil high-density 
polyethylene (HDPE) 
liner rolling, cutting and 
welding 

Cuts, pinches, and smashes Cut-resistant work gloves will be worn when 
handling sharp objects. All hand tools will be 
maintained in safe condition. Guards will be 
kept on while using all power tools. Avoid pinch 
points. Hands shall be kept clear of moving 
parts. Cut away from, never toward, the body. 
Blade cutters will always be closed when not in 
use and never placed in employee’s pockets. 

 Manual lifting of heavy items: 
personal injury or strain 

Site personnel will be instructed on proper 
lifting techniques. Mechanical devices should 
be used to reduce manual lifting of material. 
Team lifting should be utilized if mechanical 
devices are not available. 

 Rolling-out liner/walking on liner: 
personal injury 

Never work beneath a liner as it is unrolled on a 
slope. Wear shoes with good traction (may 
need to wear athletic shoes rather than steel 
toe boots). 

 Hot surfaces on equipment (welding 
tool) 

Ensure guards are in place. Ensure personnel 
are properly trained on equipment.  

Work on bank slopes Steep terrain, loose rocks, uneven 
terrain: slips/trips/falls, equipment 
instability 

Ensure site workers are aware of hazards; use 
experienced equipment operators with 
knowledge of surroundings; use spotters when 
necessary. 

 Work near slopes; slippery liner may 
cause workers to fall into water 

Tie-off workers to support, such as piton-like 
anchors or heavy machinery that has been 
locked and tagged out, when working near 
water edge. Alternatively, a personal flotation 
device may be worn while working near water. 
If personnel are tethered, a personal flotation 
device shall be available for use as necessary 
in the event the tether breaks. Wear 
slip-resistant work boots with good traction. 
Athletic-type shoes may be better to wear when 
working with the liner material. (Note: Spikes 
are not permitted on any new liner material or 
liner material that is not going to be repaired.) 

 



APPENDIX C 

Kirtland AFB  September 2006 
Golf Course Ponds (WP-026 and ST-105) C-4  

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 



APPENDIX D 

Kirtland AFB  September 2006 
Golf Course Ponds (WP-026 and ST-105)  

ATTACHMENT D 

Waste Management Plan 
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WASTE MANAGEMENT PLAN 

Tetra Tech will conduct waste management activities for waste vegetation from clearing and grubbing 
operations, waste (non-usable) riprap, waste liner material, and excavated waste soil from re-grading. The 
amount of generated wastes from this project will be minimized. The anticipated volume is a maximum of 
2 ft of saturated soil over the five existing smaller pond surfaces in conjunction with the clearing and 
grubbing of the vegetation, and waste riprap from the GCMP. Non-degradable waste materials (rock and 
soil) will be recycled to the greatest extent practical. 

A viable, cost-effective alternative to off-site disposal is the use of onsite landfill LF-268. Anticipated 
onsite disposal materials include waste soil, geomembrane, vegetation, and rock. Hazardous materials or 
waste characterization is not expected. 
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