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NOTICE
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Inc. in association with FPM Remediations, Inc. to aid in the implementation of a final remedial action
plan under the Environmental Restoration Program. As the report relates to actual or possible releases of
potentially hazardous substances, its release prior to an Air Force final decision on remedial action may
be in the public’s interest. The limited objectives of this report and the ongoing nature of the
Environmental Restoration Program, along with the evolving knowledge of site conditions and chemical
effects on the environment and health, must be considered when evaluating this report, since subsequent
facts may become known which may make this report premature or inaccurate.
Government agencies and their contractors registered with the Defense Technical Information Center
should direct requests for copies of this report to: Defense Technical Information Center, Cameron
Station, Alexandria, Virginia 22304-6145.
Non-government agencies may purchase copies of this document from: National Technical Information
Service, 5285 Port Royal Road, Springfield, Virginia 22161.
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PREFACE

PREFACE
This Long-Term Monitoring Plan addresses the groundwater monitoring activities that will be performed
for WP-026, Base Sewage Lagoons and Golf Course Pond, at Kirtland Air Force Base, New Mexico. The
purpose of the plan is to provide guidance for the sampling and gauging at the groundwater monitoring
wells that are installed at the site. In addition, the plan provides the monitoring in support of the soil vapor
extraction system that will be installed at the former sewage lagoons to address the volatile organic
compound residual contamination in the vadose zone that is impacting the underlying perched aquifer
groundwater.
This work will be performed under the authority of the requirements of the Air Force Civil Engineer
Center Contract No. FA8903-13-C-0008. This program is conducted under the Kirtland Air Force Base
Environmental Restoration Section Chief, Mr. Ludie Bitner, and the Kirtland Air Force Base Project
Manager, Mr. Cole Crosgrove. URS Group, Inc., as a subcontractor to FPM Remediations, Inc., has
prepared this Long-Term Monitoring Plan as defined in the Performance-Based Remediation Contract for
Cannon, Holloman, and Kirtland Air Force Bases located in New Mexico, and Luke Air Force Base
located in Arizona. Mr. Richard Wells is the URS Group, Inc. Installation Manager for Environmental
Restoration Program Sites at Kirtland Air Force Base.
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1.0 INTRODUCTION

1.0

INTRODUCTION

This Long-Term Monitoring (LTM) Plan addresses the groundwater monitoring activities that will be
performed for the WP-026 Base Sewage Lagoons and Golf Course Pond site at Kirtland Air Force Base
(AFB), New Mexico. The plan also addresses monitoring activities to be performed in support of
remediation of the vadose zone underlying the former sewage lagoons site. The site location is shown in
Figure 1. This plan was prepared in accordance with the requirements of the Air Force Civil Engineer
Center (AFCEC) Contract No. FA8903-13-C-0008. URS Group, Inc. (URS), as a subcontractor to FPM
Remediations, Inc. (FPM), has prepared this LTM Plan in accordance within the Performance-Based
Remediation Contract for Cannon, Holloman, and Kirtland AFBs located in New Mexico, and Luke AFB
located in Arizona. Monitoring requirements are further delineated in the Final Uniform Federal Policy
Quality Assurance Project Plan, WP-026 – Base Sewage Lagoons and Golf Course Pond (SWMU
WP-26) (U.S. Air Force [USAF], 2014a).

1.1

Purpose and Scope

This plan describes the long-term monitoring requirements for WP-026. The purpose of this plan is to
provide guidance for the sampling and gauging at the groundwater monitoring wells that are installed at
the site. In addition, the plan provides monitoring requirements in support of the soil vapor extraction
(SVE) system that will be installed at the site to address residual volatile organic carbon (VOC)
contamination in the vadose zone that has impacted the underlying perched aquifer groundwater. This
plan addresses the following elements:


General site map showing Kirtland AFB in relation to the State of New Mexico and City of
Albuquerque and the location of WP-026;



A site map showing the location of the groundwater monitoring wells;



General site description and history;



Groundwater monitoring requirements;



SVE system monitoring requirements;



Quality Assurance/Quality Control (QA/QC) requirements; and



Documentation and reporting requirements.

The groundwater monitoring activities may be revised to reflect changes in the monitoring scope or
schedule upon agreement with the New Mexico Environment Department (NMED).
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Figure 1. WP-026 Site Location
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2.0
2.1

BACKGROUND

Site Description

Three private airfields predate the Kirtland AFB, formerly named Albuquerque Army Air Base, with
military operations becoming the primary focus in 1941. The base was renamed in 1942 honoring
Col. Roy C. Kirtland, a pioneer in Army aviation. Flight crews were trained in the early 1940s at
Kirtland’s three schools- advanced flying, bombardier training, and multi-engine school. Later that
decade, the focus of base operations shifted to developing aircraft modifications for weapons delivery,
researching ballistic characteristics, and testing weapons. Manzano Base was named in 1952 and was
located on the former Site Able, created under the Armed Forces Special Weapons Command. Sandia
Base began operating as the Albuquerque Airport Training Station in 1942 and served historically as a
nuclear weapons installation. In 1971, Kirtland, Manzano, and Sandia bases were merged and were
managed under one command.
2.1.1

Sewage Lagoons

As discussed in the Long-Term Groundwater Monitoring Summary Report, Fiscal Year 2011 (USAF,
2012), the former sewage lagoons are part of Solid Waste Management Unit (SWMU) WP-26, which also
includes the golf course main pond. The sewage lagoons site is located in the northwestern region of the
Kirtland AFB, north of the Tijera Arroyo and 0.5 miles southeast of the main runway at the Albuquerque
International Sunport (Figure 1). A detailed summary of the site’s background and history, results of
previous investigation and corrective measures, is provided in the 2006 Resource Conservation and
Recovery Act Facility Investigation Comprehensive Report for Solid Waste Management Unit WP-26,
Sewage Lagoons and Golf Course Main Pond (USAF, 2007).
The sewage lagoons were constructed in 1962 of native soil and local fill and consisted of unlined north
and south square cells separated by an earthen wall. Modifications to the lagoons occurred in 1970 and
1975, when the sides and slopes were reinforced with soil cement and capped with concrete to minimize
erosion as described in the RCRA Facility Investigation (RFI), Stage 2A, Volume 1, Technical Report
(USAF, 1993). Two pipes discharged raw sewage into the center of each lagoon from a splitter box
located between and on the eastern boundary of the lagoons. Liquid levels in each lagoon were contained
by an elevated soil berm surrounding the perimeter. The lagoons shared a common berm containing a
pipe connecting the lagoons, which allowed liquids to pass freely between the north and south cells.
Wastewater was transferred from the lagoons to the golf course main pond by way of a gravity-fed
15-inch sewage effluent line (SWMU ST-051).
The combined north and south lagoons covered an area of 14 acres and were generally filled to a depth of
6 feet (ft) during use, resulting in a storage capacity of approximately 84 acre-feet (27.4 million gallons).
The sewage lagoons operated with a turnover rate of approximately 2 weeks, allowing approximately
330 million gallons of raw sewage to be handled from April through October each year. From November
to March, base sewage was routed to the City of Albuquerque sanitary sewer system. Operations at the
sewage lagoons ceased in October 1987. A locked, fenced enclosure limits access to the former lagoons
area.
The waste stream discharged to the lagoons was comprised of municipal wastewater with commercial and
light industrial components that received some pretreatment through sumps, catch basins, and oil-water
separators. Residence time in the lagoons allowed for settling, oxidation, and digestion by facultative
bacteria of the raw sewage. Because the lagoons were not lined, sewage effluent infiltrated into the
subsurface beneath the lagoons. A perched groundwater mound developed during sewage lagoon
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operations. Based on the components of the waste stream, the contaminants of concern identified at the
site consist of VOCs.
Groundwater underlying the former sewage lagoons site is present in a perched zone and in the regional
aquifer. The regional aquifer is a source of drinking water for Kirtland AFB and the City of Albuquerque
in areas downgradient of the former lagoons. The perched groundwater zone beneath the site is isolated
and does not produce water of sufficient quality or quantity to supply municipal, industrial, or residential
demands.
As documented in the Accelerated Corrective Measures Report for Solid Waste Management Unit
WP-26, Sewage Lagoons and Golf Course Main Pond (USAF, 2010a), accelerated corrective measures
were implemented at the sewage lagoons in January and February 2010 including waste characterization
sampling, excavation of 1,946 cubic yards of dry sludge, transportation of the dry sludge to an off-site
facility for disposal, and collection of confirmation soil samples. Confirmation samples underwent
analysis for the 8 Resource Conservation and Recovery Act (RCRA) metals and hexavalent chromium.
Although six metals (barium cadmium, chromium, lead, mercury, and silver) were detected at
concentrations that exceeded approved background concentrations, none exceeded NMED residential soil
screening levels.
The Corrective Measures Study Report for Solid Waste Management Unit WP-26, Sewage Lagoons and
Golf Course Main Pond (USAF, 2010b) discusses the numerous investigations that have occurred at the
site since 1987. Constituents investigated at the former sewage lagoons have included metals, VOCs,
semi-volatile organic compounds, pesticides, herbicides, petroleum hydrocarbons, dioxins, furans,
polychlorinated biphenyls, cyanide, anions, gross alpha/beta radioactivity, radium-226 and radium-228.
The site data indicate that the soil in the vadose zone between the ground surface and the perched
groundwater zone is impacted with VOCs. Soil contaminant concentrations tend to be highest on the west
and northeast side of the former sewage lagoons and increase with depth towards the perched
groundwater at 200 feet below ground surface (bgs). Contaminants of concern are not present in the
vadose zone between the perched groundwater zone and the regional aquifer located approximately
500 feet bgs.
The VOCs detected in the vadose zone with elevated concentrations have included trichloroethene (TCE)
(non-detect to 110 parts per billion volume [ppbv]), 1,1-dichloroethane (non-detect to 580 ppbv), and
acetone (non-detect to 470 ppbv). Detected VOCs have included:


Petroleum-related compounds: benzene, ethylbenzene, toluene, xylenes, 1,2,4-trimethylbenzene,
2-hexanone, methyl tert-butyl ether;



Biodegradation products of petroleum hydrocarbons: acetone, 2-butanone, methyl ethyl ketone,
and carbon disulfide;



Chlorinated VOCs: tetrachloroethene, 1,1-dichloroethene, cis-1,2-dichloroethene, chloroform,
and methylene chloride; and



Chlorofluorocarbons: trichlorofluoromethane and Freon-12.

Groundwater in the perched zone is currently impacted by VOCs with TCE concentrations exceeding the
EPA maximum contaminant level for drinking water of 5 micrograms per liter (µg/L), but below the New
Mexico Water Quality Control Criterion standard for groundwater of 100 µg/L. Groundwater in the
perched zone beneath the former sewage lagoons is isolated from the larger perched groundwater to the
east, and is present in a relatively thin and discontinuous layer. Regional groundwater underlying the site
is not impacted with any constituents that exceed drinking water standards.
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2.1.2

Golf Course Main Pond

As provided in the RCRA Facility Investigation (RFI), Stage 2A, Volume 1, Technical Report (USAF,
1993), the original Golf Course Main Pond was constructed by the USAF in 1962. The pond was
constructed by excavating below the surrounding grade in a preexisting drainage, building an earthen dam
on the west end of the excavated area, and lining the base of the pond with plastic, making the pond a
surface-water catchment. The pond was originally used for storage of wastewater delivered via a pipeline
from the sewage lagoons. As part of a water conservation program, the wastewater in the pond was mixed
with surface water runoff and well water, and was pumped through a sprinkler system to irrigate the golf
course. Depending upon irrigation needs, 40 to 100 percent of the untreated base sewage was routed
through the sewage lagoons to the pond from 1962 through 1987, with the pond receiving water during
April through October during those years. The pond last received effluent from the sewage lagoons in
1987 and reportedly evaporated to dryness in January 1989. The pond was left dry from 1989 to 1998.
By 1998, the pond liner material has weathered and disintegrated in most places and the pond bottom was
revegetated with a number of native plants. As documented in the Interim Corrective Measures Report for
Site WP-26, Golf Course Main Pond (WP-26) and Areas of Concern SS-79, Building 381 Spill Site
(SS-79), and WP-87, GRABS Site Waste Pile (WP-87), Kirtland Air Force Base, Albuquerque, New
Mexico (USAF, 1999), as part of the interim corrective measures, the pond was reconstructed in 1998 and
1999. Reconstruction activities included regrading and shaping the pond, and lining the pond with a
40-mil, high-density polyethylene liner. In 2006, repairs to the pond liner were made. These repairs
included removing the vegetation growing on and through the upper portion of the existing liner, applying
patches over the tears and holes exposed in the liner, and replacing the riprap over the repaired areas.
The Golf Course Main Pond remains an integral part of the Tijeras Arroyo Golf Course on Kirtland AFB.
The pond receives water from recovery wells located near the pond as part of the interim corrective
measure implemented in 1999 and from production well KAFB-7 located northwest of the former sewage
lagoons. Water stored in the pond is used to irrigate the golf course with a pump house located at the pond
serving as the control center for the automated golf course irrigation system.
The constituents of potential concern investigated at the pond have included VOCs, semi-volatile organic
compounds, metals, petroleum hydrocarbons, total dissolved solids, anions, ammonia, total Kjeldahl
nitrogen, dioxins, furans, organochlorine pesticides, polychlorinated biphenyls, chlorinated herbicides,
cyanide, gross alpha/beta radioactivity, radium-226 and radium-228. Previous investigations have
eliminated all constituents of potential concern as posing an unacceptable risk to human health and the
environment with the exception of nitrate. The nitrate impacts are being investigated under Site ST-105,
TCE and Nitrate Contaminated Groundwater, which addresses a larger on-going concern with nitrate
impacts to groundwater associated with the Kirtland AFB as part of a nitrate abatement program.
The results of previous investigations indicate that significant concentrations of constituents are not
present in the vadose zone underlying the original or current Golf Course Main Pond footprint. Therefore,
it can be concluded that the vadose zone beneath the pond is not contributing nitrate to the underlying
aquifers. Several VOCs were detected in the 2006 RCRA Facility Investigation soil and soil-vapor
samples; however, none of the VOCs detected in soils exceeded the NMED residential soil screening
levels. VOC detections in groundwater sampled from the Golf Course Main Pond monitoring wells are
sporadic and at concentrations below federal and state drinking water standards.
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3.0
3.1

LONG-TERM MONITORING

Groundwater Monitoring Requirements

Groundwater samples will be collected from the eight groundwater monitoring wells installed in the
perched zone underlying the former sewage lagoons, the three regional aquifer wells located near the
lagoons, and the three perched water wells installed in the vicinity of the golf course main pond.
Groundwater sampling and analysis will be conducted annually for the suite of analyses provided in
Table 1. The locations of the monitoring wells are shown in Figure 2.
Water level measurements will be taken prior to well purging and sample collection during each sampling
event. In addition, water level measurements will be obtained quarterly with data presented in the annual
report. Well construction information is provided in Table 2. Well completion diagrams and available
borehole logs are provided in Appendix A. Water quality parameter measurements will be collected
during sampling.
Table 1. Groundwater Sample Analysis and Methods
Analysis
Method
Sewage Lagoons Perched Aquifer Wells
Volatile organic compounds
SW-846 Method 8260B
Dissolved Metals
SW-846 Method 6010B/7470A
Gross Alpha/Beta
EPA Method 900.0
Anions
EPA Method 300.0
Nitrate
EPA Method 353.2
Ammonia
EPA Method 350.1
Total Dissolved Solids
EPA SM 2540C
Perchlorate
SW-846 Method 6850
Sewage Lagoons Regional Aquifer Wells
Volatile organic compounds
SW-846 Method 8260B
Anions
EPA Method 300.0
Nitrate
EPA Method 353.2
Ammonia
EPA Method 350.1
Total Dissolved Solids
EPA SM 2540C
Golf Course Pond Perched Aquifer Wells
VOCs
SW-846 Method 8260B
Anions
EPA Method 300.0
Nitrate
EPA Method 353.2
Ammonia
EPA Method 350.1
Total Dissolved Solids
EPA SM 2540C
EPA – U. S. Environmental Protection Agency
SM – standard method

For the sewage lagoons, the analyte list may be adjusted based on monitoring results to focus on those
constituents of interest. An Interim Corrective Measures Completion Report will be prepared following
completion of site remediation conducted at the sewage lagoons, and two years of post-remediation
monitoring. Annual monitoring reports will be submitted following completion of each annual set of
monitoring events to present the analytical data collected and provide recommendations as to future
monitoring requirements.
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Table 2. WP-026 Groundwater Monitoring Wells

Well
KAFB-0506
KAFB-2622
KAFB-2624
KAFB-2625
KAFB-2626
KAFB-2630
KAFB-2631
KAFB-2632
KAFB-0505
KAFB-2628
KAFB-2629
KAFB-0602
KAFB-0608
KAFB-0610

Top of
Bottom of
Diameter
Total Depth
Screen
Screen
(inches)
(feet)
(feet)
(feet)
Sewage Lagoons Perched Aquifer Wells
5
220.78
200
220
4
217
195
215
4
217
195
215
4
210
185
205
4
208
185
205
4
203.3
208.4
228.2
4
176.3
154.3
174.1
4
179.4
157.4
177.2
Sewage Lagoons Regional Aquifer Wells
5
521.3
495
520
5
540
508.5
532.5
5
526
498.5
522
Golf Course Pond Perched Aquifer Wells
4
495
437
457
4
338
307
327
4
363
333
353

Screen
Slot Size
(inches)

Measuring
Point
Elevation
(feet)

0.010
0.010
0.010
0.010
0.010
0.010
0.010
0.010

5360.80
5355.47
5359.60
5356.59
5357.51
5361.71
5335.70
5329.36

0.020
0.010
0.010

5360.14
5369.34
5361.53

0.020
0.020
0.020

5361.49
5357.23
5355.60

Regarding monitoring at the Golf Course Main Pond, the Corrective Measures Study Report for Solid
Waste Management Unit WP-26, Sewage Lagoons and Golf Course Main Pond (USAF, 2010b), it is
recommended that monitoring of the wells associated with the pond be continued under the ST-105
Nitrate Abatement Plan. Upon agreement with the NMED, monitoring of the wells associated with the
pond will no longer be conducted and reported under WP-026, but will be continued under the ST-105
project.

3.2

Soil Vapor Extraction System Monitoring

SVE system vapor samples will be collected from the influent, mid-carbon, and effluent sampling ports
installed in the SVE system. The influent sampling port will be located in between the extraction well
manifold and the flow meter prior to the SVE blower motor. The mid-carbon sampling port will be
located between the two granular activated carbon filters. The effluent sampling port will be located prior
to the final flow meter just before the system exhaust. Monthly samples from the three monitoring ports
will undergo VOC analysis using a photoionization detector (PID) and fixed gases using an air
monitoring meter in accordance with SOP-46 provided in Appendix A of the project QAPP. Quarterly
samples will be collected and submitted for laboratory analysis of VOCs in accordance with EPA Method
TO-15 in accordance with the project QAPP.
In addition to the SVE system monitoring, soil vapor samples will be collected from each of the sampling
ports installed in the extraction wells. A sampling port is associated with each depth interval within an
extraction well; therefore, the samples will be collected from each discrete interval from which vapor is
being extracted. If the SVE system is not currently extracting vapor from an interval, a sample will not be
collected from the port associated with that interval. The soil vapor samples will undergo monthly
analysis for VOCs and fixed gases using the PID and air monitoring meter with quarterly sampling be
collected and submitted for off-site laboratory analysis of VOCs and fixed gases as per SOP-33, “Organic
Vapor Measurement” provided in Appendix A of the project QAPP.
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Figure 2. WP-026 Monitoring Well Locations
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3.3

Pre-Sampling Activities

The Kirtland AFB personnel will be contacted, as necessary, prior to each monitoring event to provide
notification of impending activities. The NMED will be notified, as required, of groundwater sampling
events to allow for coordination of regulatory oversight activities. The project laboratory will also be
notified of each groundwater sampling event, including the number of samples expected to be collected
for each specified analysis.

3.4

Health and Safety

All field work will be completed in accordance with the Kirtland Air Force Base, Albuquerque, New
Mexico, Final Health and Safety Plan – Basewide (USAF, 2014b). A daily safety tailgate meeting will be
conducted at the beginning of each work day. This will include reviewing site-specific safety concerns
and the job safety analyses. Personal protective equipment required for this work is not expected to
exceed Level D which includes steel-toed boots, nitrile gloves for sample collection, leather gloves, hard
hats, safety glasses, and a high-visibility reflective safety vest when on site.

3.5

Groundwater Level Measurements

Groundwater elevation measurements will be collected each time the well is sampled. This will be done
before any water is withdrawn from the well and before any purging or sampling equipment enters the
well. The following steps will be followed for obtaining the water level in the well:
1.

Test the water level probe to ensure that it is working properly.

2.

Decontaminate the wter level indicator probe as described below in Section 3.6.

3.

Unlock and open the well. If necessary, let the well vent any gases that may be present in the well
casing. Also, this allows the water to equilibrate to barometric changes.

4.

After opening the well cover, locate the water level measuring point. If a measuring point is not
marked, the measurement should be taken from the north side of the well casing, if possible.

5.

With the water level indicator switched on, slowly lower the probe until it contacts the water
surface as indicated by the audible alarm.

6.

Raise the probe out of the water until the alarm turns off. Three or more measurements will be
taken at the well until two measurements agree to within +/- 0.01 feet.

7.

Record the reading on the cable at the established reference point to the nearest 0.01 foot on the
field data sheet. In addition, document the measuring point location. Compare the measurement
with past measurements to verify that the measurement is reasonable before leaving the well. If
the measurement does not seem reasonable, repeat the water level measurement.

8.

If the water level indicator fails to activate and is operating properly, lower the water level probe
to the bottom of the well to ensure that the well is dry. Document that the well is dry, and record
the total depth of the well.

During the course of collecting water level measurements, observations of well condition will be
collected and recorded. Water level measurements will be collected from the groundwater monitoring
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well located at ST-070E during each groundwater sampling event. Static water levels and total well depth
will be measured prior to purging activities.

3.6

Sample Collection Methods

The following sections describe the groundwater and soil vapor sampling methods that will be employed
at WP-026.
3.6.1

Groundwater Samples

Groundwater samples will be collected in accordance with the requirements described below:
Before purging or sampling, pumps and hoses, water level measurement devices, and other sampling
equipment that may come in contact with the sample will be decontaminated in accordance with
procedures outlined in Section 3.6, with the exception of equipment still in the original packaging (for
example, disposable bailers). While decontamination of the pump/hose assembly may generally be
performed at a central decontamination area, mobile decontamination supplies will be available so that
accessory equipment (e.g., electronic water level indicators) can be decontaminated in the field.
The purpose of well purging is to remove stagnant water from the well and obtain a representative sample
from the geologic formation being sampled while minimizing disturbance of the water column during
sample collection. A minimum of three pore volumes will be purged from the well prior to sample
collection. The low-flow purge methodology will be followed as described below:

1. Inspect the well and surrounding area for security, damage, and evidence of tampering.
2. Establish the exclusion zone around the work area, using traffic cones and caution tape where
necessary.

3. Don personal protective equipment as specified in the project-specific Health and Safety Plan or
Safe Work Plan, as applicable.

4. Locate the well survey reference point. This is usually an indelible mark or V-notch cut in the top
of the well casing. If this point is missing, make one on the north side of the well casing.

5. Measure the static water level in the well in accordance with Section 3.4.
6. Containerize wastewater until analytical data are available to determine the proper disposal
process.

7. Install the pump to the depth prescribed in the sampling documentation. This depth should
correspond to approximately the middle of the screened interval, five feet below the water table
or in the instance where the well screen is submerged, 5 feet below the top of the screen.

8. Reinsert the water level meter to monitor water levels during purging.
9. Start the pump at a low flow rate until surface discharge occurs. Check the water level, if no
drawdown occurs, gradually increase the pump rate until the flow is optimized with minimal
drawdown. The maximum allowable drawdown is 0.3 feet.

10. Connect the pump discharge tubing directly to the flow-through-cell of the multi-parameter
meter.
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11. Using a stopwatch and appropriate volume measuring device (e.g., graduated cylinder), monitor
and record water level and pumping rate every three to five minutes (or as appropriate) during
purging.

12. During well purging, monitor selected indicator field parameters (e.g., turbidity, temperature,
specific conductance, pH, oxidation-reduction potential, dissolved oxygen) every three to five
minutes using the multiple parameter water quality meter.

13. When the field parameters have stabilized, disconnect the flow cell from the water path before
collecting samples. Water samples for laboratory analyses must be collected before the water has
passed through the cell to prevent cross-contamination or chemistry changes. Stabilization is
achieved when three consecutive readings show the following:


Temperature – ± 1 degree Celsius



pH – ± 0.1 pH unit



Turbidity – ≤ 10 NTU or ± 10%



Conductivity – ± 5%



Dissolved Oxygen – ± 10%



Oxidation-Reduction Potential – ± 10 millivolts

Regardless of the purging methodology, samples for laboratory analyses will be collected immediately
following purging. For wells that were purged dry, samples will be collected as soon as possible after a
sufficient volume of groundwater is available in the well. The following sampling procedure will be used
at each well.

1. Immediately following purging, the pump will be used to collect the groundwater sample. The
pump should not be removed between purging and sampling.

2. Fill out identification labels for samples bottles for each well.
3. Fill containers until almost full. Samples will be preserved and managed in accordance with the
analytical method.

4. Record the sampling information in the field logbook and/or the field data sheets.
5. After samples have been collected, immediately place the samples in a cooler with ice for
transport to the analytical laboratory.

6. Complete all chain-of-custody information.
7. Remove the pump and equipment from the well, replace the well cap, and secure the lock.
3.6.2

Vapor Sampling

Samples will be collected from each designated sample collection point as follows:
3.6.2.1 Grab Sampling from Pressurized Lines via Sampling Ports
1. Ensure that the remediation system has been operational a suitable period of time to provide
representative vapor samples, typically several hours of operation.
2. Connect new, clean Teflon® tubing to the sampling port. Open the valve to the sampling port and
allow the pressurized air/vapor stream to flush the air out of the Teflon ® tubing. Ensure that the
Kirtland AFB WP-026
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vapor stream does not contain condensate which may affect the sample. Should the vapor stream
contain condensate, a moisture trap must be installed in-line.
3. Following the flushing of the Teflon® tubing, immediately connect the inlet port of the Summa®
canister to the discharge side of the Teflon® tubing. Do not allow air to enter the tubing prior to
connection to the sampling container.
4. Open the valve on the sampling container. Allow the Summa® canister to fill for the prescribed
time on the sampling valve. Most canisters have a 1- minute, 2-minute, or 12-minute fill time. In
special cases, an 8-hour or 24-hour sampling valve may be used. These longer sampling times are
typically used for ambient air sampling rather than grab sampling of remediation systems.
5. When the sample container is filled, close the valve on the sampling container and remove the
container from the tubing.
6. Close the valve on the sampling port, remove the sampling tubing and discard.
3.6.2.2 Grab Sampling from Vacuum Lines
1. Connect new, clean Teflon® tubing from the valved sampling port to the inlet sampling
mechanism on the Summa® canister.
2. Open the valve to the sampling port.
3. Open the valve on the Summa® canister. Allow the Summa® canister to fill for the prescribed
time on the sampling valve.
4. At the conclusion of sampling close the valve on the canister.
5. Disconnect the Summa® canister from the Teflon® tubing and cap the mechanism as required.
6. Close the sampling port valve.

3.7

Equipment Decontamination

Non-dedicated sampling equipment will be decontaminated following the procedures described below:
Procedures for decontamination of sampling equipment apply to:


Reusable equipment that will and has come in contact with a sample medium



Wash and rinse tubs/buckets



Water levels probes



Sample bottles and coolers.

Disposal items such as disposable filters and tubing that are certified clean by the manufacturer are not
subject to decontamination requirements. Decontamination of sampling equipment will in general be
performed at individual sample locations. However, any pre-rinsing or decontamination of reusable
equipment prior to sampling can be performed at other specified locations suitably established for such
activities.
1. Don appropriate PPE as specified in the project-specific HASP. To note, new latex gloves shall
be worn when performing equipment decontamination.
2. Scrape off gross contamination from equipment at the sampling site and place in containers
specified for investigation-derived waste (IDW).
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3. Place the equipment in a wash tub containing detergent solution or spray the equipment with a
detergent solution contained within a water sprayer. Scrub the equipment with a bristle brush or
similar utensil (if possible).
Note: If decontaminating a well pump, use a 1% nitric acid rinse solution rather than a 10% to avoid
corroding the pump. The rinse solutions shall be pumped into a container for IDW water using the
pump.
4. Triple rinse the equipment with deionized or distilled water from a water sprayer or wash bottles
catching the rinsate in a second wash tub or bucket.
5. In a third wash tub or bucket, rinse equipment with a 10% nitric acid solution or reagent grade
methanol, as applicable. A nitric acid rinse will be used when samples are collected for metals
analysis with a methanol rinse used for collecting semi-volatile organic compounds.
6. Re-rinse the equipment with deionized or distilled water (note that if time allows for air drying
after performing a methanol rinse, this step shall be omitted.
7. Allow equipment to gravity drain or air dry.

3.8

Sample Labels

Each sample will be labeled with a unique identifier and recorded in the field logbook as it is collected.
The sample identification will be documented on the chain-of-custody form. Data pertinent to each
sample such as sample identification, location, color, time, and date will be recorded on field data sheets.
Each analytical sample will be assigned a unique number in the following format:



Groundwater Sampling Location (i.e., KAFB-2622); and
Date sampled (MMDDYY).

Under this sample designation format, sample “KAFB-2622-072514” corresponds to a sample collected
from monitoring well KAFB-2622 on July 25, 2014.

3.9

Chain-of-Custody

All samples will be accompanied by a chain-of-custody. The chain-of-custody form will be completed by
the field sampling technician collecting the sample and will accompany each sample cooler. Whenever a
sample is transferred to another responsible party in an unsealed cooler, the receiving party must sign-off
on the chain-of-custody form.
The original chain-of-custody form will accompany the samples to the laboratory with a copy retained by
field staff, and a final copy will be returned with the analytical results.
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4.0

QUALITY ASSURANCE PROJECT PLAN

The objective of this investigation is to provide groundwater sample analytical data of sufficient quality
and quantity to adequately characterize and monitor groundwater underlying the WP-026 site. This LTM
Plan is used in conjunction with the Final Uniform Federal Policy Quality Assurance Project Plan,
WP-026 – Base Sewage Lagoons and Golf Course Pond (SWMU WP-26) (USAF, 2014a) to ensure that
the functional activities, organization, and quality assurance/quality control protocols are achieved in
accordance with the project’s data quality objectives.
As outlined in the QAPP, quality assurance objectives are specified to ensure that data produced are of a
known and sufficient quality for determining whether a risk to human health or the environment exists.
Minimum precision, accuracy, and completeness measurements and minimum detection limits are
quantitative objectives specified in the QAPP. Representativeness and comparability are qualitative
objectives. During the sampling discussed in this plan, field quality control samples will be collected and
analyzed to evaluate the achievement of the precision and accuracy objectives specified in the QAPP.
Overall, both field and laboratory precision will be evaluated through the results of duplicate groundwater
samples, equipment rinsates, and field blanks. The duplicate samples, equipment rinsates, and field blanks
will be analyzed for the same suite of analytes as the regular groundwater samples. For each quarterly
groundwater monitoring event, one field duplicate, one equipment rinsate, and one field blank will be
collected. Trip blanks to be analyzed for VOCs will be included in each cooler containing VOC samples
shipped to the laboratory.
Environmental analyses are critical, because decision-making based on inaccurate measurements or data
of unknown quality can have significant economic and health consequences. Data verification and
validation will be performed as specified in the QAPP to ensure data meet the project requirements.
Method data validation is the process whereby analytical data are reviewed against set criteria to ensure
that the results conform to the requirements of the analytical method and any other specified
requirements. All laboratory-generated data will be validated in accordance with the requirements of the
QAPP. The field-generated data will not be validated, but the quality of the field-generated data will be
ensured through adherence to established operating procedures and use of equipment calibration and
standardization, as appropriate.

4.1

Duplicate Samples

Field duplicates are samples that are collected at the same time, from the same source, and at the same
depth or sample location as the associated field sample. Field duplicates are submitted to the project
laboratory as separate samples. The purpose of collecting field duplicates is to assess the consistency of
the overall sampling effort, including collection, shipping, and analysis. The purpose of submitting them
to the laboratory is to assess the consistency or precision of the laboratory’s analytical system. Duplicate
samples are collected and analyzed for the same parameters as the primary samples to evaluate sampling
and analytical precision. Field duplicates are collected at a frequency of 10 percent of the primary
samples collected, with a minimum of one duplicate collected. The precision goal for field duplicate
analyses will be plus or minus a 30 relative percent difference.

4.2

Equipment Blanks

Field equipment blanks are samples that are prepared in the field by pouring deionized water over
decontaminated sampling equipment and collecting the water in laboratory provided sampling containers.
The water is analyzed as a sample. The field equipment blank gives an indication of contamination from
field procedures (e.g., improperly cleaned sampling equipment, cross-contamination). One equipment
rinsate blank will be collected during each annual groundwater monitoring event.
Kirtland AFB WP-026
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4.3

Trip Blanks

Trip blanks are used to evaluate if VOCs may have been introduced to the primary samples during
shipment, handling, or storage. Trip blanks are prepared by the laboratory, shipped to the project site, and
then transported back to the laboratory with the field samples. Trip blanks will be analyzed for VOCs
only. Trip blanks will be submitted and analyzed with each cooler containing groundwater VOC samples.

4.4

Data Validation/Verification

The laboratory will provide a minimum of a Level II QC laboratory data package. In addition, URS will
request that a minimum of 10 percent of all samples be reported with a Level IV QC laboratory data
package. Following receipt of the Level II or Level IV data package from the laboratory, URS will
perform data validation and verification to evaluate the reliability and defensibility of the analytical data.
This process involves reviewing the data against a known set of criteria to verify data validity prior to
URS submitting the data.
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5.0

INVESTIGATION-DERIVED WASTE

The investigation-derived waste generated during the long-term monitoring will include spent and unused
sample material, personal protective equipment, miscellaneous sampling supplies, decontamination water,
and purge water. Waste will be managed in accordance with the Environmental Restoration Program
Investigation-Derived Waste Management Plan (USAF, 2009). Prior to performing sampling, the field
team leader will discuss with the field sampling personnel waste reduction methods. Practices to be
instituted to support waste minimization include, but are not limited to, the following:


Restriction of materials (especially hazardous materials) to those needed for performance of
work;



Substitution of recyclable materials for disposable items;



Reuse of items, when practical;



Segregation of contaminated from uncontaminated waste; and



Segregation of reusable items (such as personal protective equipment and tools).

Waste characterization will be evaluated based on the comparison of analytical results with applicable
regulatory levels.
Wastewater from pre-sampling well purging and equipment decontamination will be stored in tanks
pending the receipt of the groundwater analytical results. A sign posted on each tank will identify the
contents and convey a warning that no material should be added or removed. The tank will be labeled
“Investigation Derived Waste Analysis Pending.” Waste characterization will be performed by reviewing
the groundwater sample analytical results from the wells. The detected constituent concentrations will be
compared to the New Mexico Water Quality Control Commission (NMWQCC) Regulations, Part 2,
3103, A, B, and C groundwater quality standards (20 New Mexico Administrative Code [NMAC] 6.2).
A Notice of Intent to discharge purge and decontamination water will be prepared following each
sampling event and submitted to the Kirtland AFB Project Manager for submittal to the NMED Ground
Water Quality Bureau (GWQB) for approval prior to discharging any groundwater to the ground surface.
Results from laboratory analyses will be summarized and concentrations evaluated for individual
containers based on the volume added from the wells from which the purge water and decontamination
water originated. The maximum concentrations will be used to determine whether purge water meets the
discharge requirements. The decision tree provided by the NMED Groundwater Quality Bureau and
presented in Figure 3 will be used to aid in determining the disposal requirements. After NMED provides
their approval, the water will be discharged to the ground surface at the site. If the results indicate that the
water cannot be released to the ground surface, it will be disposed at an appropriate facility.
All personal protective equipment and disposable equipment will be placed in double plastic bags and
sealed for disposal in dumpsters at the base.
As part of the contract with the subcontracted laboratories, all laboratory and sample waste is managed in
accordance with the subcontract. Analytical waste streams may include unused/unaltered sample material,
analytical residues, and sample containers. Unused/unaltered sample material will be generated from the
sampling activities in the form of groundwater not required for analysis. Generally, the laboratory will be
responsible for disposal of the unused/unaltered sample material. In those cases where samples must be
returned from the laboratory, this excess material will be documented and disposed in accordance with the
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Figure 3. Kirtland AFB Development and Sampling Purge Water Decision Tree
EPA – U.S. Environmental Protection Agency
GWQB – Ground Water Quality Bureau
KAFB – Kirtland Air Force Base
NMAC – New Mexico Administrative Code

Kirtland AFB WP-026
Long-Term Monitoring Plan

NMED – New Mexico Environment Department
NMWQCC – New Mexico Water Quality Control Criteria
RCRA – Resource Conservation and Recovery Act

December 2015

17

5.0 INVESTIGATION-DERIVED WASTE

requirements for disposal of purge and decontamination water. Analytical residues will be generated from
the sample analytical activities conducted by the subcontracted laboratories. Although the laboratories are
required to dispose of analytical residues under terms of the subcontract, the potential does exist for return
of analytical residues. If analytical residues are returned, this will be documented and the waste disposed
at an appropriate facility.
Sample containers will become a waste stream following analyses. The laboratories are required to
dispose of the sample containers in accordance with established waste management procedures. Sample
containers will only be returned to the project should unused/unaltered sample material need to be
returned as discussed above.
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6.0

RECORDKEEPING

URS will maintain a field logbook in accordance with SOP-1, “Use and Maintenance of Field Log
Books,” found in Appendix A of the QAPP (USAF, 2014a), which requires that field logbooks be bound
with lined, consecutively numbered pages. All pages must be numbered prior to initial use of the logbook.
The primary document used to record site data is the field logbook. Entries will be made in indelible ink
and corrections made by a single stroke through the error with the recorder’s initials. All entries to the
logbook will include, at a minimum:


Location, date, start and finish times;



Names of personnel present;



Names of visitors;



General weather conditions;



Health and safety briefings;



Details of work performed;



Summary of samples collected;



Field measurement readings and field equipment calibration information;



Photograph log and drawings/sketches; and



General observations.
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7.0

REPORTING

Upon receipt of analytical results from all annually scheduled sampling activities, URS will prepare a
written report summarizing the groundwater monitoring. It is anticipated that the draft report will be
submitted to AFCEC for review in the September timeframe each year that monitoring occurs. The annual
monitoring report will summarize field activities, observations, and results. The report will include the
evaluation of trends and statistical analysis, as appropriate.
Analytical results will also be presented within the report in a table format, and include sample identifier,
date and time of collection, sample location, and concentrations. Analytical results will be compared to
the applicable New Mexico Groundwater Quality Control Commission standards. Field notes and
laboratory reports will be included as appendices within the report.
In addition, within 90 days of sample collection, all data will be exported for upload to AFCEC’s
Environmental Restoration Program Information Management System database.
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Well Completion Diagrams and Borehole Logs

