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PREFACE

PREFACE
This report documents the completion of 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. The purpose of the IRA-O was to repair liner and replace riprap at the Golf Course Main Pond;
replace liner, grade, and place riprap at the five smaller fairway ponds; and install and repair the
inlet/outlet pipes linking all ponds.
This work was performed under the authority of the U.S. Army Corps of Engineers (USACE), Tulsa
District, Project Number MHMV 06-7037, Task Order 0003. The pond repairs were conducted between
September and December 2006. Mr. Ken Kebbell is the USACE Contracting Officer’s Representative and
Mr. Jim Martell, P.G. is the Project Manager for this task order.
Mr. Carl Lanz is the Kirtland AFB Restoration Section Chief and Mr. Robert Warder, P.E., is the Kirtland
AFB Project Manager. Ms. Pamela Moss, Tetra Tech EC, Inc. (TtEC), is the Task Order Manager and
Mr. Eric Snow, TtEC, is the Construction Manager for the project. Mr. Snow directed the repair activities.
Engineering and design efforts for the project were overseen by the Project Engineer, Mr. Ron Versaw.
This completion report was prepared by a multidisciplinary team comprised of representatives from
health and safety, engineering, regulatory compliance, quality control, and technical editing.

Pamela Moss
Tetra Tech EC, Inc.
Task Order Manager
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Tetra Tech EC, Inc.
Construction Manager
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NATURAL RESOURCE INJURY

NATURAL RESOURCE INJURY
The Natural Resource Injury (NRI) program is a mechanism designed to restore natural resources injured
by hazardous substance releases. The NRI program requires parties responsible for contamination and
injuries to pay for losses. The NRI measures natural resource injuries and determines liability. An NRI
demonstrates the nature of injury and any environmental pathways. It also measures the extent of injury
and the necessary restoration measures and costs. In certain cases, restoration may include replacement or
acquisition of equivalents for habitats; populations of wildlife; and human services, including hunting,
fishing, and recreational activities.
The NRI program is carried out by various federal, state, and tribal trustees for fish, wildlife, other living
resources, water, lands, and protected areas. Trusteeship is derived from treaties (federal and tribal),
statutes (federal and state), and other regulations. Federal agencies responsible for land management
include the National Park Service; United States Fish & Wildlife Service; Bureau of Land Management;
United States Department of Agriculture, including the United States Forest Service; Department of
Defense (DOD); and the Department of Energy.
The NRI program has established a restoration fund to be used to restore resources lost or injured by the
release of hazardous materials and oil spills. The NRI program has been traditionally associated with the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA). CERCLA
directed the Department of Interior to prepare rules for NRI at hazardous waste sites and for emergency
incidents involving CERCLA substances. The integration of the NRI with the Resource Conservation and
Recovery Act (RCRA) is currently being considered by the DOD under the proposed Range Rule.
CERCLA and RCRA provide tools to clean up contaminants from the environment. However, these
cleanup programs focus on human health and environmental concerns related to human health. The
programs are primarily carried out by the United States Environmental Protection Agency working with
the states. These programs do not concentrate on restoring natural resources, although cleanup may
prevent further injuries to natural resources. The CERCLA and RCRA programs often do not deal with
downstream and offsite contaminated sediments outside National Priority List and Solid Waste
Management Unit boundaries. With regard to injuries to natural resources, CERCLA states the following:
1) responsible parties are liable for compensatory damages for injuries to natural resources owned,
managed, or controlled by government agencies or Indian tribes; 2) government agencies and Indian
tribes may assess and collect the damages, acting on behalf of the public as trustees for the injured natural
resources; and 3) recovered damages must be used to restore, rehabilitate, replace, or acquire the
equivalent of the injured natural resources. Therefore, the NRI program was established to ensure
restoration and compensation where needed and appropriate.
Conclusions and Recommendations:
Based on the above discussion and the site-specific conditions of Kirtland Air Force Base (AFB), the sites
included in the Interim Remedial Action–Operation (IRA–O) are unlikely to require a NRI. The IRA–O
conducted to repair or recondition six nitrate abatement ponds at WP-026 and ST-105 emphasizes noimpact practices to protect the environment by limiting the amount of contamination that can enter the
food chain or groundwater. In addition, because of the arid climate, location of the nitrate abatement
ponds, local topography, and the implementation of the liner systems, there is a very low possibility of
any surface water runoff or infiltration occurring that could damage aquatic resources or groundwater.
Planned development at the Kirtland AFB Tijeras Arroyo Golf Course have benefited biological
resources.
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ENVIRONMENTAL JUSTICE CONSIDERATION

ENVIRONMENTAL JUSTICE CONSIDERATION
Presidential Executive Order 12898, Federal Actions to Address Environmental Justice in Minority
Populations and Low-Income Populations, requires identifying and addressing, as appropriate,
disproportionately high and adverse human health or environmental effects of federal programs, policies,
and activities on minority and low-income populations. For purposes of this report, the population within
a 50-mile radius around Kirtland Air Force Base (AFB) was considered. Demographic and economic
census information presented in Addressing Environmental Justice Under the National Environmental
Policy Act at Sandia National Laboratories/New Mexico (SNL, 1997) was used as a primary reference.
The populations living within a 50-mile radius of Kirtland AFB, which exceed 49 percent of the total
population according to census data, are evaluated with regard to health and environmental effects from
activities at Kirtland AFB. Similarly, the low-income population, which exceeds 21 percent of the general
population, was analyzed for effects from corrective measures activities at Kirtland AFB.
Minority populations are considered to be all people of all color except white people who are not
Hispanic. In 1990, 49 percent (51 percent by 1996) of New Mexico's population was minority (Census,
1998). Neighborhoods having minority population percentages exceeding the minority population
percentage of 49 percent (slightly more conservative than 51 percent) were identified on a block-by-block
basis, with clusters of blocks known as block groups.
The Bureau of the Census characterizes persons in poverty (low-income persons) as those whose incomes
are less than a statistical poverty threshold. The threshold is a weighted-average based on family size and
age of family members. For instance, the 1990 census threshold for a family of four was based on a 1989
household income of $12,674 (Census, 1990). By 1996, the household income threshold rose to $16,036
(Census, 1997). In 1989, 21 percent of New Mexico's population was listed in poverty or designated as
having low income (Census, 1996). By 1996, the estimated percentage stood at 24 percent (Census,
1997). In this analysis, low-income block groups (same as above) occur where the low-income population
percentage in the block group exceeds the poverty percentage for the state of New Mexico.
According to 1990 census data, approximately 280,360 minority individuals from an approximate total
population of 609,500 reside within the 50-mile radius. This represents 46 percent of the total radius-ofinfluence (ROI) population (SNL, 1997).
Block groups having less than 21 percent low-income individuals were not considered to contain a large
number of low-income neighborhoods because they contain less than or equal to the state average of 21
percent. Approximately 85,330 persons were identified as being low income, representing approximately
14 percent of the ROI population.
This distribution of low-income population has a strong correlation to minority populations of Blacks,
Native Americans, and Hispanics. For example, portions of the Pueblo of Isleta, south of the city, have
high percentages of low-income individuals. To the southeast of Kirtland AFB, the rural Hispanic villages
of Tajique, Torreon, and Escobosa are also low income. To the north of Kirtland AFB, high
concentrations of low-income populations are located in the Pueblos of Jemez, Santo Domingo, and
Cochiti, as well as in the rural Hispanic villages of La Cienega and Jemez Springs. High concentrations of
low-income populations occur west of Kirtland AFB, along the Rio Grande, in the predominantly
Hispanic South Valley neighborhoods. In addition, small pockets of low-income populations reflect the
locations of Black neighborhoods such as the Kirtland Addition and South Broadway/East San Jose area.
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The environmental and human health effects considered include potential impacts to surface and
groundwater from contamination, restricted access by Native Americans to traditional cultural sites,
biological resources, air quality, and noise. Because of the localized effects to the environment at the
various Kirtland AFB IRA–O sites, there are no identified negative impacts that would pose adverse
health effects on the general human populations. Based on the analysis of any potential impacts, there
would be no disproportionately high or adverse impacts to minority and low-income populations. Any
impacts due to restriction of access to cultural sites would be removed by coordination between the U.S.
Air Force and the local tribes to develop processes allowing access during periods when safety standards
and practices would be maintained. Accordingly, continued maintenance and corrective measure
operations would have no known disproportionately high or adverse effects to minority or low-income
populations.
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY
This completion report documents the Interim Remedial Action–Operation (IRA–O) conducted to repair
or recondition six nitrate abatement ponds at WP-026 and ST-105, Kirtland Air Force Base (AFB), New
Mexico. The primary objectives of the IRA–O were to (1) repair the pond liner and replace riprap at the
Golf Course Main Pond (GCMP); (2) grub, grade, and install new liners and place riprap at the five
smaller fairway ponds; and (3) install and replace inlet/outlet pipes linking the ponds.
The GCMP and five smaller fairway ponds, located on the Tijeras Arroyo Golf Course, are part of the
WP-026 and ST-105 Nitrate Abatement Program. These ponds are used to store nitrate-contaminated
groundwater for application to the Golf Course via the site’s irrigation system. The original liners in the
ponds were installed in 1998 to prevent nitrate-contaminated water from infiltrating into the groundwater
beneath the Golf Course. The existing 40-mil high-density polyethylene (HDPE) liner installed at the
GCMP required repair because of tree growth along the water line and damage caused by poor
construction practice during prior installation of riprap. Excessive vegetation growth at the five fairway
ponds compromised their liners. Because of these conditions, the potential existed for the nitratecontaminated water to leak into the subsurface. The base proactively initiated this interim remedial action
to prevent future water leakage.
At the GCMP, excess vegetation was removed and the existing liner was repaired in several locations.
After liner repairs were completed, riprap was carefully replaced over the exposed sections of the liner
system. At the five fairway ponds, excess vegetation was removed and the existing liners were pulled.
The exposed bottom surface and side slopes of each pond were regraded, and new 40-mil HDPE liner was
installed. Protective riprap was then carefully placed on the slopes and banks of each fairway pond.
Finally inlet/outlet pipes were installed or replaced to link the ponds in a complete closed-loop system.
After completion of construction, an Operations and Maintenance Plan (O&M Plan) was prepared
(USAF, 2007). The O&M Plan specifies the long-term inspection, routine maintenance, and repair
activities for all components of the liner systems, inlet/outlet pipes, and riprap structures installed as part
of the Golf Course nitrate abatement pond repair project. Compliance with the plan will keep all
components in effective condition and functioning as designed to meet operational objectives. The
condition of revegetated disturbed areas around the ponds will also be monitored under this plan.
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SECTION 1

1. INTRODUCTION
1.1

Project Overview

This completion report documents the construction activities performed under the Interim Remedial
Action–Operation (IRA–O) at WP-026 and ST-105, Kirtland Air Force Base (AFB), New Mexico. The
location of the Tijeras Arroyo Golf Course at Kirtland AFB is shown on the site map (Figure 1-1). The
objectives of the project were to (1) repair the pond liner and replace riprap at the Golf Course Main Pond
(GCMP); (2) grub, grade, and install new liners and place riprap at the five smaller fairway ponds; and
(3) install and replace inlet/outlet pipes linking the ponds. The liners in the ponds prevent the nitratecontaminated water stored in these ponds from infiltrating into the groundwater beneath the Golf Course.
Water stored in the ponds is applied to the course fairways via the site’s irrigation system.
Tetra Tech EC, Inc. (TtEC) prepared the Work Plan, Interim Remedial Action–Operation Nitrate
Abatement Pond (Golf Course) Repair at WP-026 and ST-105 (Work Plan) (USAF, 2006) in advance of
construction activities. The Work Plan presented descriptions, procedures, drawings, and related plans
that encompassed all aspects of the project. Installation and placement of the liner systems were
conducted in accordance with the Work Plan. All work complied with the specifications and requirements
in the approved project documents.
As part of this project, TtEC also prepared the Operations and Maintenance Plan, Interim Remedial
Action–Operation Nitrate Abatement Pond (Golf Course) Repair at WP-026 and ST-105 (O&M Plan)
(USAF, 2007) after completion of construction. The O&M Plan specifies the long-term inspection,
routine maintenance, and repair activities for all components of the liner systems, inlet/outlet pipes, and
riprap structures installed as part of the Golf Course nitrate abatement pond repair project. Compliance
with the plan will keep all components in effective condition and functioning as designed to meet
operational objectives. The condition of revegetated disturbed areas around the ponds will also be
monitored under this plan.

1.2

Organization

The completion report contains information and data that document implementation of the IRA-O at the
Golf Course ponds and demonstrates that all aspects of the project, including placement and installation
of the liner system and associated construction, comply with the Work Plan, project specifications, and
requirements in the approved project documents. The report is organized as follows:
•

Section 1 contains the introduction.

•

Section 2 summarizes the site description and history.

•

Section 3 provides a summary of the design.

•

Section 4 provides an overview of the construction activities and construction documentation.

•

Section 5 details quality control (QC) activities for the site.

•

Six appendices present supporting information as follows:
—

Appendix A Request for Information
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SECTION 1

—

Appendix B Record Drawings

—

Appendix C Photographs

—

Appendix D Quality Control Testing

—

Appendix E Certifications

—

Appendix F Site Inspections
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SECTION 2

2. SITE DESCRIPTION AND HISTORY
Kirtland AFB is an active United States Air Force (USAF) base located in the southeastern 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 National 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 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 Golf Course. 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 five smaller
fairway ponds are located throughout the Golf Course. Ponds one and two are southeast of the main pond,
in the middle and southeastern portion of the course. Ponds three and four are east of the GCMP. The fifth
and smallest is immediately south of the GCMP. The pond locations are illustrated in Figure 2-1.
The GCMP and five fairway 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. Water stored in the ponds is
applied to the course via the site’s irrigation system. The ponds circulate in a self-contained, closed-loop
system, which reduces vegetation growth and overflow. The GCMP is the lowest point in the system and
the five fairway ponds’ overflow lines gravity flow into the GCMP.
The existing 40-mil high-density polyethylene (HDPE) liner installed at the GCMP required repair
because of tree growth along the water line and damage caused by poor construction practice during prior
installation of the riprap in 1998. Excessive vegetation growth at the five fairway ponds compromised
their liners. Because of these conditions, the potential exists for the nitrate-contaminated water to leak
into the subsurface. The base proactively initiated this interim remedial action to prevent future water
leakage.
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SECTION 3

3. DESIGN SUMMARY
This section presents the design/construction criteria and final approved modifications to the Work Plan
(USAF, 2006).

3.1

Design/Construction Criteria

The primary objective of this project was to repair the 40-mil HDPE liner system along the banks of the
GCMP. The repair activities at the GCMP consisted of the following steps:
1. Clear and grub excess vegetation.
2. Repair the 40-mil HDPE liner.
3. Replace riprap over exposed portions of the liner system.
Construction activities performed to recondition the five fairway ponds at the Golf Course included the
following activities:
1

Clear and grub excess vegetation, remove liners, and remove wet soils under the liners.

2

Regrade bottom surface and side slopes of ponds to a maximum slope of 3:1 horizontal to vertical
(H:V).

3

Install new 40-mil HDPE liners in the fairway ponds.

4. Place protective riprap along the pond surfaces and sidewalls. Backfill and compact anchor
trenches and top with rounded riprap.
5. Replace the below-grade fill lines in all five ponds with above-grade fill lines to eliminate the fill
pipe liner penetrations.

3.2

Design/Construction Modification

During the project, one Request for Information (RFI) was approved by the U.S. Army Corps of
Engineers (USACE) that impacted requirements specified in the original scope of work. This was the only
required modification to the Work Plan (USAF, 2006). The approved modification consisted of the
following three elements:
1. Authorization to install one pond liner penetration for the outlet piping at each of the five fairway
ponds. The original scope of work called for no liner penetrations.
2. Authorization to lower the liner grade at installation by approximately 0.5 ft at Ponds 1 and 4 to
eliminate potential storm and irrigation water back-up at these locations.
3. Authorization to install manifolds and 14-inch HDPE discharge/overflow lines at each pond to
connect to the newly installed HDPE overflow pipes.
The details of the requested and approved changes are described in the RFI (Appendix A). The final pond
configurations, including piping, are shown on the Record Drawings (Appendix B).
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4. CONSTRUCTION SUMMARY
4.1

Golf Course Construction Activities

The nitrate abatement ponds repair project was initiated on September 18, 2006. A kick-off meeting with
representatives from USACE, Kirtland AFB Environmental Restoration Section, Kirtland AFB Tijeras
Arroyo Golf Course, New Mexico Environmental Department (NMED) Groundwater Quality Bureau,
NMED Hazardous Waste Bureau, Montgomery Watson Harza, and TtEC was held on September 25 at
Kirtland AFB. All required base permits were obtained and notice to proceed with construction was
received from USACE on October 6, 2006.

4.2

Five Fairway Ponds Construction Activities

Work was initiated at the five fairway ponds and conducted simultaneously in the sequence described in
the following sections.

4.2.1

Clear and Grub Vegetation, Remove Liners, Riprap, and Wet Soil

Clearing and grubbing at the fairway ponds was initiated on October 10, 2006. Vegetation, liner, riprap,
and sediment removal was completed by the first week of November. However, hauling of waste material
(vegetation, liner, riprap, and wet soils) to the Kirtland AFB demolition debris landfill (LF-268)
continued into the middle of November. Photos 1 and 2 (Appendix C) show the clearing and grubbing
process at Pond 2, which was typical for all five ponds. Photo 3 (Appendix C) shows the condition of
Pond 1 after clearing and grubbing activities were completed, and Photo 4 (Appendix C) shows Pond 5
following removal of the pond sediments and liner.

4.2.2

Regrade Bottom and Side Slopes of Fairway Ponds

A major effort was required to regrade the bottom and side slopes of the five fairway ponds to provide a
smooth, compacted surface on which to place the 40-mil HDPE liner. In addition, the slopes at Pond 5
exceeded the 3H:1V design/construction criteria established in the Work Plan. These slopes were
flattened and pond bottom raised using soil removed from Ponds 3 and 4. The pond grading, compaction,
and shaping activities began on October 22, 2006, and were completed on November 13, 2006. Photos 5
through 10 (Appendix C) show the fine graded surface, ready for liner placement at Ponds 1 through 5.
The QC testing results for the grading and compaction of the ponds are described in Section 5.2 and the
data are presented in Appendix D.

4.2.3

Install 40-mil HDPE Liner

A subcontractor, Texas Environmental Plastics, Ltd. (TEP), installed the liner at the five fairway ponds.
TEP mobilized to Kirtland AFB on November 13, 2006, and attended a project kick-off meeting/safety
briefing prior to beginning work. The liner installations and pipe penetrations at all five ponds were
installed in accordance with the Work Plan and the approved RFI. The liner installations at the five ponds
were conducted between November 14 and 19, 2006. Photos 11 through 17 (Appendix C) show the liner
installation process for the ponds at various stages. The liners were secured into anchor trenches around
the perimeter of each pond. The trenches were backfilled with compacted soil and graded to match
surrounding contours. The QC activities associated with the liner installation are described in Section 5.3
and data collected during the liner installation are presented in Appendix D.
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4.2.4

Replace Riprap

Riprap provided by Lafarge Southwest Inc. was installed on the slopes and exposed top of the liners at
each pond as the ponds were completed. Riprap replacement activities were conducted between
November 20 and 28, 2006. Round river cobbles, 2 to 4 inches in diameter, were placed at each pond. The
riprap was positioned using a rubber-tired loader and carefully placed to minimize any potential for liner
damage. The final positioning around the pipe inlets was performed by hand. Photo 18 (Appendix C)
shows riprap being positioned at Pond 3.

4.2.5

Install Inlet and Outlet Lines

Inlet and outlet lines, as applicable, were installed at each pond as discussed in Section 3.2 and in
accordance with the Work Plan and approved RFI. The locations of the inlet and outlet lines are shown
schematically on the Record Drawings in Appendix B. The purpose of these lines is to prevent the ponds
from overflowing and to allow for gravity drainage into the GCMP, which is the low point of the pond
system. From the northeast Pond 3 flows to Pond 4 and Pond 4 flows into the GCMP. From the southeast
Pond 1 flows into Pond 2, which flows into Pond 5 and ultimately into the GCMP.
On November 28, 2006, the USACE awarded TtEC a contract modification to install piping between
Ponds 2 and 5, Pond 5 and the GCMP, and Pond 4 and the GCMP. The purpose of the additional piping is
to allow overflow from the higher ponds to be piped directly into the lower ponds. This prevents ponding
of overflow in low areas between the respective ponds. An additional benefit is that vegetation growth
will be further minimized. The location of the 12-inch polyvinyl chloride (PVC) Schedule 80 pipe that
was installed is shown as “New Construction” between the respective ponds on the Record Drawings
(Appendix B). This work was completed on December 2, 2006.

4.3

Golf Course Main Pond Construction Activities

4.3.1` Clear and Grub Excess Vegetation
Areas of the existing GCMP liner that required repair were identified by the presence of shrubs or trees on
the containment berm of the pond. Vegetation removal was initiated at the GCMP on November 14, 2006,
and completed within a few days. Photo 19 (Appendix C) shows clearing and grubbing activities being
conducted at the GCMP.

4.3.2

Repair 40-mil HDPE Liner

On November 18, 2006, existing riprap from the areas that had been most impacted with vegetation was
removed by hand and the exposed areas of the liner above the water level were inspected. It was evident
from the location and distribution of tears that damage to the top of the liner at the GCMP had occurred
during the original installation of the riprap in 1998. Photo 20 (Appendix C) shows examples of holes in
the liner apparently made by the equipment used to spread the riprap.
Specific locations of the exposed liner were marked for repair and these areas were thoroughly cleaned.
Repairs were made by patching (with 40-mil HDPE liner material) or, if the holes or tears were small,
extrusion welding was used to seal the liner. Altogether, several hundred patches were applied to the
upper portion of the GCMP liner. Examples of repaired liner are shown on Photos 21 and 22 (Appendix
C). The liner repairs at the GCMP were conducted between November 20 and 21, 2006. The QC
documentation for this work is described in Section 5.4, and records documenting the liner repairs at the
GCMP are presented in Appendix D.
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4.3.3

Riprap Replacement

Following repair of the liner, the riprap along the shore of the GCMP was restored and replaced using the
same size and type of riprap (2- to 4-inch rounded river cobbles) that had been used in the original
installation and also placed at the fairway ponds. A rubber-tired loader was used to bring the riprap to the
pond banks and carefully place it on the repaired sections. The final positioning of the riprap was
performed by hand to avoid damaging the repaired liner. The riprap replacement was completed on
November 26, 2006, and is shown on Photo 23 (Appendix C).

4.4

Project Completion

Prior to demobilization, all disturbed areas were fine graded to provide a smooth transition from the Golf
Course grounds to the newly re-lined ponds. Pictures showing the finished ponds and adjacent areas are
shown on Photo 23 for the GCMP and on Photos 24 through 28 for Ponds 1 through 5, respectively
(Appendix C).

4.4.1

Site Restoration

The Work Plan included revegetation of disturbed areas adjacent to the pond repairs. The Kirtland AFB
Golf Course management provided TtEC with seed certifications for the type of revegetation that they
would require. The seed certifications are presented in Appendix E. However, because the construction
activities were completed in December, and the type of seed and manner in which revegetation activities
are conducted is critical, it was agreed that the disturbed areas adjacent to the ponds would be left in a
fine graded condition. Golf Course personnel will perform the seeding and revegetation work in the
spring when the weather is warmer and irrigation can be used to ensure the seed will become established.
Written confirmation in the form of an email of this agreement and approach is presented in Appendix E.
In accordance with the agreement, the Golf Course management will also be provided with seed from the
Kirtland AFB landfill revegetation projects to use in nonirrigated disturbed areas of the Golf Course
adjacent to the pond repair locations.

4.4.2

Record Survey

Bohannon Huston Inc. completed a record survey of the five ponds and the GCMP, including the
locations of the piping between the ponds. The survey was performed on December 1, 2006, by a licensed
surveyor. The Record Drawings produced from that survey are presented in Appendix B.

4.4.3

Stormwater Pollution Prevention Plan Inspections

As required by the Stormwater Pollution Prevention Plan (SWPPP) (Appendix B of the Work Plan
[USAF 2006]), TtEC performed SWPPP inspections on a bi-weekly basis. Copies of the SWPPP
inspection forms are presented in Appendix F. No major precipitation events occurred during construction
and the stormwater controls were found to be in good condition throughout construction activities.
SWPPP inspections are required during the post-construction period until a Notice of Termination is filed
and approved and will be conducted in accordance with the O&M Plan (USAF, 2007).

4.5

Seed Certification

Requirements for seed materials approved for revegetation at the Golf Course are included in
Appendix E. Reseeding will be performed by Kirtland AFB Golf Course personnel (Appendix E).
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4.6

Summary of Construction Health and Safety

All project activities were conducted in accordance with the Kirtland Base-Wide Site Safety and Health
Plan (USAF, 2004), project specifications, and the Site Health and Safety Plan (Appendix C of the Work
Plan [USAF, 2006]).
During the project, there were no occurrences of Occupational Safety and Health Administration
recordable incidents or lost time accidents/injuries recorded.
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5. QUALITY CONTROL TESTING
5.1

Quality Control Summary

The following sections describe the testing completed to meet the requirements of the Contractor Quality
Assurance and Quality Control (QA/QC) Plan (Appendix A of the Work Plan [USAF, 2006]). Results of
the tests and documentation of liner repair activities were provided to USACE in the required
construction submittals (Appendix D).

5.2

Pond Subgrade Compaction

The bottom and side slopes of the five fairway ponds were regraded to slopes of approximately 3H:1V or
flatter. The subgrade soils were required to be compacted to a minimum 90 percent of Standard Proctor
density. Field density tests were performed at each pond (two per pond) to verify compaction. All tests
met the required density. There was no need for rework or retesting.
Table 5-1 summarizes the QC testing conducted for the pond subgrades. The subgrade soil test data are
presented in Appendix D as Submittals 2.6-1 and 2.6-2.
Table 5-1. Pond Subgrade Quality Control Summary
Work Plan
Reference
Section 2.6

Test Description
Modified Proctor

1

Test
Method

Number of
Tests
Specified

Number of
Tests
Performed

Retests

2

ASTM D-1557

5

2

NA

Field Density

ASTM D-2922

10

10

0

Field Moisture

ASTM D-3017

10

10

0

1

Modified Proctors were performed instead of Standard Proctor density tests, which result in higher
densities, because the Modified Proctor was a more suitable representation of the in-place natural
cohesionless soils forming the subgrade of the ponds.

2

Because of the relative uniform nature of the soils present and proximity of Ponds 1, 2, and 5 to each other
and Ponds 3 and 4 to each other, only two moisture-density curves were performed, one from each area.

Section 2.6 of the Work Plan (USAF, 2006) indicates that six compaction tests were required around the
perimeter of the GCMP; however, compaction testing was not specified in the Contractor QA/QC Plan.
Testing would have been necessary in the event that significant areas of the existing liner were removed
and new HDPE liner seamed to the existing liner. All of the holes found in the existing liner were patched
and no liner was removed (see Section 4.3.2). Therefore, no compaction testing was required around the
perimeter of the GCMP.

5.3

40-mil HDPE Liner Installation

As specified in the Work Plan, installation of the 40-mil HDPE liner was conducted in accordance with
industry standards and the requirements of the TtEC Geosynthetics Installation Quality Control Manual
(Attachment 4 of the Contractor QA/QC Plan [USAF, 2006]). The manual was also used to guide QA/QC
inspection of liner installation activities. Inspections of the liner installation were performed by the QC
Manager and included:
•

Liner installation, repair, and testing activities
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•

Retesting of reworked seams

•

Construction of the liner anchor trenches

•

Documentation

The Work Plan specified that 40-mil HDPE material be used for the pond liners. Manufacturer’s literature
confirming material and strength properties and testing documentation submittals for installation of the
pond liners are in accordance with the Work Plan and provided in Appendix D of this report (Transmittal
No. Geosynthetic Liner–1 and Transmittal No. 2.7-2). Transmittal No. 2.7-2 documented installation of
the liner in the five fairway ponds and includes records for Trial Seam Testing, Geosynthetics Seam
Testing, Panel Placement, and Panel Seaming. Tensile Property Verification (separate material testing of
liner) requirements were met by the documentation provided by the liner manufacturer and seam testing
during installation met the requirement for non-destructive testing (documented by the referenced
submittals) per the Work Plan (USAF, 2006). Destructive testing of the seams was not performed because
of the flat slopes, short slope lengths, and placement of the panels primarily perpendicular to the slopes.
These three factors result in very low tensile stresses on the seams and destructive testing of the seams
was not necessary.

5.4

Golf Course Main Pond Existing Liner Repair

Areas of the existing GCMP liner that required repair were identified by the presence of shrubs and/or
trees on the containment berm of the pond. After vegetation was cleared from these areas, the riprap was
removed by hand and the exposed areas of the liner above the water level were inspected. Specific
locations were marked for repair and these areas were thoroughly cleaned. The repairs to the liner were
made by patching with 40-mil HDPE liner material (extrusion welding of the patch to the existing liner)
or, if the holes or tears were small, extrusion welding to seal the liner. The liner installation and repair
subcontractor (TEP) documented repair activities at two stages, completion of repairs and prior to
placement of the riprap over cleared areas of the liner. The documentation records are included in
Appendix D as part of the installation submittal in Transmittal No. Geosynthetic Liner–3.

5.5

Riprap Placement

At the five fairway ponds, riprap (2- to 4-inch rounded river cobbles) was placed after the liner had been
installed, all QA/QC testing had been performed, and the liner accepted. The area covered with riprap
extended from 2 ft below the water line to the containment berm above the banks of the ponds. The riprap
placed at the ponds was the same size and type used to complete restoration of the GCMP after liner
repair activities were complete.
A geotechnical engineer inspected the delivered rock to ensure the material was rounded, durable, and
approximately 4-inch minus in size. The inspection verified that the rock was suitable for placement on
the liner and would provide long-term protection.
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6. POST-CLOSURE MAINTENANCE AND MONITORING
6.1

Operations and Maintenance Plan

O&M procedures to be performed at the nitrate abatement ponds are specified in the O&M Plan (USAF,
2007). Inspections of the liner system and pond perimeters will be performed on a scheduled basis as
described in the plan. Typical repairs may include cleaning inlet/outlet pipes, replanting vegetation, and
replacing cover soil or riprap over exposed liner.

6.2

Groundwater Monitoring

Groundwater monitoring associated with the GCMP is being conducted on an annual basis in accordance
with the Kirtland AFB Base-Wide Long-Term Monitoring Program (USAF, 1997).
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Photo 1. Pond 2, removal and stockpiling of organic sediments
on bottom of liner with native soils (brown)—10/26/06.

Photo 2. Pond 2, clearing and grubbing—10/31/06.
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Photo 3. Pond 1, after initial clearing and grading—10/26/06.

Photo 4. Pond 5, after removal of pond sediments and liner,
note wet bottom—10/26/06.
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Photo 5. Pond 1, fine grading—11/3/06.

Photo 6. Pond 2, fine grading—11/3/06.
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Photo 7. Pond 3, fine grading—11/3/06.

Photo 8. Pond 3, after final site prep of eastern side slope,
looking north—11/3/06.
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Photo 9. Pond 4, fine grading—11/3/06.

Photo 10. Pond 5, subgrade preparation complete, density
testing (in progress)—11/14/06.
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Photo 11. Pond 4, start of pipe penetration seaming of line—11/14/06.

Photo 12. Pond 3, liner placement complete—11/15/06.
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Photo 13. Pond 5, liner placement complete—11/16/06.

Photo 14. Pond 1, liner placement in progress—11/16/06.
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Photo 15. Pond 5, pipe penetration detail—11/15/06.

Photo 16. Hot wedge fusion welder of 40-mil HDPE panels—11/16/06.
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Photo 17. Pond 1, liner placement complete—11/17/06.

Photo 18. Pond 3 filled with water, placement of cobbles
on bank in progress—11/17/06.
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Photo 19. Clearing and grubbing on south side of Golf
Course Main Pond—11/14/06.

Photo 20. Damaged liner, close up of tears in liner
(northwest side of pond)—11/21/06.
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Photo 21. Extensive repairs (continuous exposure of
liner for repairs), length 53 yards—11/24/06.

Photo 22. Extensive repairs (continuous exposure of
liner for repairs), length 34 yards—11/24/06.
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Photo 23. Golf Course Main Pond, completion of construction—12/6/06

Photo 24. Pond 1, completion of construction—12/6/06.
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Photo 25. Pond 2, completion of construction—12/6/06.

Photo 26. Pond 3, completion of construction—12/6/06.
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Photo 27. Pond 4, completion of construction—12/6/06.

Photo 28. Pond 5, completion of construction—12/6/06.
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Nitrate Abatement Ponds Repair Project
Main Pond Existing Liner Repairs Log
Location A – B (Photo 1)

Limited repairs (1 patch, ~ 10’ x 3’)

Location B – C (Photo 2)

Moderately extensive repairs

Location C – D (Photos 3, 4)

Limited repairs (8 areas, each ~ 3’– 4’ diameter,
single or multiple repairs made)

Location D – E (Photo 5)

Extensive repairs (continuous exposure of liner for
repairs), length 53 yards

Location E – F (Photo 6)

No repairs

Location F – G (Photo 7)

Extensive repairs (continuous exposure of liner for
repairs), length 16 yards

Location G – H (Photos 8, 9)

No repairs

Location H – I (Photo 10)

Extensive repairs (continuous exposure of liner for
repairs), length 34 yards

Location I – A (Photo 11)

Limited repairs (4 areas, each ~ 2’ – 3’ diameter,
single or multiple repairs made)

NOTES:
1. Refer to figure for locations of points, photos and direction of view of photos.
2. Location A is the southeast corner of the Main Pond.
3. Distances were measured with an optical laser rangefinder (in yards).
4. Total perimeter of Main Pond is approximately 405 yards.

Photo 1. Location A–B.

Photo 2. Location B–C.

Photo 3. Location C–D.

Photo 4. Location C–D.

Photo 5. Location D–E.

Photo 6. Location E–F.

Photo 7. Location F–G.

Photo 8. Location G–H.

Photo 9. Location G–H.

Photo 10. Location H–I.

Photo 11. Location I–A.
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Stormwater Pollution Prevention Plan Inspector Report
Golf Course Main Pond (WP-026)
Kirtland Air Force Base, Bernalillo County, New Mexico
Inspector Name and Title: Rod Reese / project supt
Days since last rain fall: unknown
(Contact Base Weather Service 846-9707)

Date: 10-10-06
Amount of rainfall: 1.47 inches

Erosion Control Measures
1. Stabilized construction entrance:
• Does sediment get tracked onto aprons and roads?
• Is the gravel clean or filled with sediment?
• Does all traffic use the construction entrance?
Problems observed with the construction entrances:

Yes

No
x
x
x

2. Silt Fences (on Soil):
• 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:

Yes

No
n/a
n/a
n/a
n/a

Yes

No
n/a
n/a
n/a

Maintenance required for the silt fences:

Maintenance to be performed by (Subcontractor name and date):

3. Inlet protection barriers (on soil):
• Are straw bales intact?
• Is the bottom of the straw buried?
• How deep is the sediment at the barriers?
Problems observed with the barriers:

Maintenance required for Barriers:

Maintenance to be performed by (Subcontractor name and date):

Kirtland Air Force Base

1

October 2006

Stormwater Pollution Prevention Inspector Plan 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

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?

No
n/a
n/a
n/a
n/a

Maintenance required for the barriers:

Maintenance to be performed by (Subcontractor name and date):

5. Earth Berms

Yes

• Is any erosion present?
• Is any ponding present?
• Other problems?
Maintenance required for Earth Berm:
none

No
x

x
x

Maintenance to be performed by (Subcontractor name and date):

Rod Reese
Inspector’s Name

Inspector’s Signature

10-10-06
Date

Kirtland Air Force Base

2

October 2006

Stormwater Pollution Prevention Plan Inspector Report
Golf Course Main Pond (WP-026)
Kirtland Air Force Base, Bernalillo County, New Mexico
Inspector Name and Title: Rod Reese / project t supt
Days since last rain fall: 10-24-06
(Contact Base Weather Service 846-9707)

Date: 10-24-06
Amount of rainfall: none

Erosion Control Measures
1. Stabilized construction entrance:
• Does sediment get tracked onto aprons and roads?
• Is the gravel clean or filled with sediment?
• Does all traffic use the construction entrance?
Problems observed with the construction entrances:

Yes

No
x
x
x

2. Silt Fences (on Soil):
• 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:

Yes

No
n/a
n/a
n/a
n/a

Yes

No
n/a
n/a
n/a

Maintenance required for the silt fences:

Maintenance to be performed by (Subcontractor name and date):

3. Inlet protection barriers (on soil):
• Are straw bales intact?
• Is the bottom of the straw buried?
• How deep is the sediment at the barriers?
Problems observed with the barriers:

Maintenance required for Barriers:

Maintenance to be performed by (Subcontractor name and date):

Kirtland Air Force Base

1

October 2006

Stormwater Pollution Prevention Inspector Plan 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

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?

No
n/a
n/a
n/a
n/a

Maintenance required for the barriers:

Maintenance to be performed by (Subcontractor name and date):

5. Earth Berms

Yes

• Is any erosion present?
• Is any ponding present?
• Other problems?
Maintenance required for Earth Berm:
none

No
x
x
x

Maintenance to be performed by (Subcontractor name and date):

Rod Reese
Inspector’s Name

Inspector’s Signature

10-24-06
Date

Kirtland Air Force Base

2

October 2006

Stormwater Pollution Prevention Plan Inspector Report
Golf Course Main Pond (WP-026)
Kirtland Air Force Base, Bernalillo County, New Mexico
Inspector Name and Title: Rod Reese / project supt
Days since last rain fall: 10-24-06
(Contact Base Weather Service 846-9707)

Date: 11-08-06
Amount of rainfall: none

Erosion Control Measures
1. Stabilized construction entrance:
• Does sediment get tracked onto aprons and roads?
• Is the gravel clean or filled with sediment?
• Does all traffic use the construction entrance?
Problems observed with the construction entrances:

Yes

No
x
x
x

2. Silt Fences (on Soil):
• 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:

Yes

No
n/a
n/a
n/a
n/a

Yes

No
n/a
n/a
n/a

Maintenance required for the silt fences:

Maintenance to be performed by (Subcontractor name and date):

3. Inlet protection barriers (on soil):
• Are straw bales intact?
• Is the bottom of the straw buried?
• How deep is the sediment at the barriers?
Problems observed with the barriers:

Maintenance required for Barriers:

Maintenance to be performed by (Subcontractor name and date):

Kirtland Air Force Base

1

October 2006

Stormwater Pollution Prevention Inspector Plan 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

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?

No
n/a
n/a
n/a
n/a

Maintenance required for the barriers:

Maintenance to be performed by (Subcontractor name and date):

5. Earth Berms

Yes

• Is any erosion present?
• Is any ponding present?
• Other problems?
Maintenance required for Earth Berm:
none

No
x
x
x

Maintenance to be performed by (Subcontractor name and date):

Rod Reese
Inspector’s Name

Inspector’s Signature

11-08-06
Date

Kirtland Air Force Base

2

October 2006

Stormwater Pollution Prevention Plan Inspector Report
Golf Course Main Pond (WP-026)
Kirtland Air Force Base, Bernalillo County, New Mexico
Inspector Name and Title: Rod Reese / project supt
Days since last rain fall: 10-24-06
(Contact Base Weather Service 846-9707)

Date: 11-22-06
Amount of rainfall: none

Erosion Control Measures
1. Stabilized construction entrance:
• Does sediment get tracked onto aprons and roads?
• Is the gravel clean or filled with sediment?
• Does all traffic use the construction entrance?
Problems observed with the construction entrances:

Yes

No
x
x
x

2. Silt Fences (on Soil):
• 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:

Yes

No
n/a
n/a
n/a
n/a

Yes

No
n/a
n/a
n/a

Maintenance required for the silt fences:

Maintenance to be performed by (Subcontractor name and date):

3. Inlet protection barriers (on soil):
• Are straw bales intact?
• Is the bottom of the straw buried?
• How deep is the sediment at the barriers?
Problems observed with the barriers:

Maintenance required for Barriers:

Maintenance to be performed by (Subcontractor name and date):

Kirtland Air Force Base

1

October 2006

Stormwater Pollution Prevention Inspector Plan 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

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?

No
n/a
n/a
n/a
n/a

Maintenance required for the barriers:

Maintenance to be performed by (Subcontractor name and date):

5. Earth Berms

Yes

• Is any erosion present?
• Is any ponding present?
• Other problems?
Maintenance required for Earth Berm:
none

No
x
x
x

Maintenance to be performed by (Subcontractor name and date):

Rod Reese

Inspector’s Name

Inspector’s Signature

11-22-06
Date

Kirtland Air Force Base

2

October 2006

Stormwater Pollution Prevention Plan Inspector Report
Golf Course Main Pond (WP-026)
Kirtland Air Force Base, Bernalillo County, New Mexico
Inspector Name and Title: Rod Reese / project supt
Days since last rain fall: 10-24-06
(Contact Base Weather Service 846-9707)

Date: 12-04-06
Amount of rainfall: none

Erosion Control Measures
1. Stabilized construction entrance:
• Does sediment get tracked onto aprons and roads?
• Is the gravel clean or filled with sediment?
• Does all traffic use the construction entrance?
Problems observed with the construction entrances:

Yes

No
x
x
x

2. Silt Fences (on Soil):
• 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:

Yes

No
n/a
n/a
n/a
n/a

Yes

No
n/a
n/a
n/a

Maintenance required for the silt fences:

Maintenance to be performed by (Subcontractor name and date):

3. Inlet protection barriers (on soil):
• Are straw bales intact?
• Is the bottom of the straw buried?
• How deep is the sediment at the barriers?
Problems observed with the barriers:

Maintenance required for Barriers:

Maintenance to be performed by (Subcontractor name and date):

Kirtland Air Force Base

1

October 2006

Stormwater Pollution Prevention Inspector Plan 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

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?

No
n/a
n/a
n/a
n/a

Maintenance required for the barriers:

Maintenance to be performed by (Subcontractor name and date):

5. Earth Berms

Yes

• Is any erosion present?
• Is any ponding present?
• Other problems?
Maintenance required for Earth Berm:
none

No
x
x
x

Maintenance to be performed by (Subcontractor name and date):

Rod Reese
Inspector’s Name

Inspector’s Signature

12-04-06
Date

Kirtland Air Force Base

2

October 2006

Stormwater Pollution Prevention Plan Inspector Report
Golf Course Main Pond (WP-026)
Kirtland Air Force Base, Bernalillo County, New Mexico
Inspector Name and Title: Rod Reese / project supt
Days since last rain fall: 10-24-06
(Contact Base Weather Service 846-9707)

Date: 12-07-06
Amount of rainfall: none

Erosion Control Measures
1. Stabilized construction entrance:
• Does sediment get tracked onto aprons and roads?
• Is the gravel clean or filled with sediment?
• Does all traffic use the construction entrance?
Problems observed with the construction entrances:

Yes

No
x
x
x

2. Silt Fences (on Soil):
• 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:

Yes

No
n/a
n/a
n/a
n/a

Yes

No
n/a
n/a
n/a

Maintenance required for the silt fences:

Maintenance to be performed by (Subcontractor name and date):

3. Inlet protection barriers (on soil):
• Are straw bales intact?
• Is the bottom of the straw buried?
• How deep is the sediment at the barriers?
Problems observed with the barriers:

Maintenance required for Barriers:

Maintenance to be performed by (Subcontractor name and date):

Kirtland Air Force Base

1

October 2006

Stormwater Pollution Prevention Inspector Plan 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

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?

No
n/a
n/a
n/a
n/a

Maintenance required for the barriers:

Maintenance to be performed by (Subcontractor name and date):

5. Earth Berms

Yes

• Is any erosion present?
• Is any ponding present?
• Other problems?
Maintenance required for Earth Berm:
none

No
x
x
x

Maintenance to be performed by (Subcontractor name and date):

Rod Reese
Inspector’s Name

Inspector’s Signature

12-07-06 (last during construction)
Date

Kirtland Air Force Base

2

October 2006

