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2.0 BACKGROUND

Figure 4. Landfill 8 (LF-008)

Kirtland AFB Landfill Sites December 2014
Operations and Maintenance Plan 8



3.0 MONITORING ACTIVITIES

3.0 MONITORING ACTIVITIES

Monthly inspections of the reclaimed landfills are currently required to assess the condition of the ET
cover including the development of erosion features, drainage channels, and the establishment of
vegetative cover. Mitigation measures proposed in this report are intended to address the observed
conditions which diminish the performance of the ET cover including erosion rilling/gullies, surface
depressions, fissures, and piping. Application of the mitigation measures proposed in this report improve
the function of the ET cover and may justify less-frequent inspections as conditions improve.

Groundwater monitoring activities are discussed in the Long-Term Monitoring Plan, Landfill Sites
LF-001, LF-002, and LF-008 dated December 2014 (KAFB 2014a).

3.1 Health and Safety

All field work will be completed in accordance with the Kirtland Air Force Base, Albuguerque, New
Mexico, Final Health and Safety Plan — Basewide (USAF, 2014c). 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.

3.2 Definitions and Terms

The following terms are used to describe the engineered components and the observed conditions of the
soil cover. The definitions of the terms are provided herein to maintain consistency in reporting. The
terms are primarily those that have been previously used for the project. However, some previous terms
have been replaced with new terms that better describe the item being discussed.

Catch Basin — Depression constructed at the terminus of a channel or pipe system to dissipate energy and
transfer the stormwater runoff to the sediment pond.

Berm — Raised linear drainage feature used to direct flow laterally.

Channel — Depressed or excavated drainage feature used to collect and carry stormwater runoff.
Depression — Topographically low spot that can collect stormwater and does not have an apparent
drainage outlet. These features can be identified by the presence of surface mud cracks or vegetation that
has a higher density or variable composition than that of the surrounding cover.

Erosion Gully — Large-scale erosional feature 24 inches or greater in depth and of variable width.

Erosion Rilling — Small-scale erosional feature 0-24 inches in depth and of variable width, typically
located on the upper reaches of the outer slopes and fiber rolls.

Evapotranspiration Cover — Isolation barrier of loosely compacted and vegetated soils comprised of
2.5 ft of ET cover and 0.5 ft of an erosion/vegetation layer.

Fissure — A long and narrow linear feature that is typically caused by differential settlement or

consolidation of the landfill material underlying the ET cover. Fissures in early stages of development
may have variable widths but typically have clean, un-eroded margins. Precipitation that collects in the
gaps produced by fissures may bypass the ET cover and directly flow into the landfill material. Mature
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3.0 MONITORING ACTIVITIES

fissures have rounded, eroded margins caused by the transport of surface materials by infiltrating
precipitation.

Fiber Roll — A temporary erosion control and sediment control device made of straw, coconut fiber, or
similar material formed into a tubular roll. The fiber roll is installed perpendicularly to the drainage
gradient and held in place by wooden stakes.

Gabion — Riprap enclosed in a galvanized metal basket, installed in terminal portions of the channels
where flow velocities, volumes, and tractive forces are greatest.

Geomembrane — Impermeable synthetic liner.

Geotextile — Non-woven, needle-punched synthetic fabric installed beneath riprap to retain underlying
soil materials.

Grid Location — Grid shown on plan-view figures used for inspection reporting.

Inspection Route — Route taken while performing inspections. The route is typically mapped on the
figures accompanying the inspection report.

Piping — Erosional feature caused by the transport of surface soils vertically downward through the ET
cover. Typically located along maturing fissures, but may also be present individually.

Revegetation — Process of seeding and/or mulching following maintenance activities that have destroyed
or diminished the vegetative cover.

Rock Berm — Berm constructed of rock riprap to either slow sheet flow or laterally direct surface water to
a channel or pipe.

Sediment Pond — Impoundment constructed downstream of the catch basins to collect and manage
sediment runoff from the project area.

3.3 Site inspections

Site inspections are performed to observe the condition of the reclaimed surface of the landfills, monitor
the progression of undesirable conditions, and document areas that are being successfully maintained. The
current inspection schedule for the landfill sites includes both monthly inspections and inspections after
each precipitation event of 0.5 inch or greater. Inspections following rain events may substitute for the
monthly inspection assuming subsequent rain events do not occur in the same month. Details of each
inspection include identification of the feature, location, current and previous status information,
notes/description, a rating of slight, moderate or high, and recommended/initiated corrective action. Each
inspection report provides completed inspection forms, inspection photographs, and site maps, if
appropriate.

3.3.1 ET Cover / Erosion

Monthly inspections will document areas of the reclaimed surface that are damaged or poorly performing
and recommend appropriate corrective actions. These corrective actions may include redirecting the
surface flow, repairing animal burrows that have caused soil transport down-slope, adding areas of riprap
to slow the velocity of flow, repairing rills or fissures that may have formed from rain events or settling,
replacing soils and revegetating, or other appropriate corrective measures. Inspectors will review the
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3.0 MONITORING ACTIVITIES

perimeter of the landfill to document the condition of the fence and other access controls. Photographs
taken during previous monthly inspection will be compared to observed conditions to assess the
degradation and document locations where corrective measures have been successful.

3.3.2 Stormwater Drainage / Controls

Performance of the ET cover requires that the surface is freely drained and that the specified thickness of
vegetated cover is in place across the surface. The existing drainage controls are designed to manage
stormwater off of the surface and limit the development of erosion. Stormwater drainage and controls are
most effective if site conditions allow them to function as they were designed. Inspectors will document
any conditions that impair proper operation of these site features. Examples include the accumulation of
excessive vegetation in channels, excess accumulation of silt, eroded berms, displacement of riprap,
formation of rills or fissures after rain events or landfill settling, absence of vegetative cover, and
excessive animal burrows.

3.3.3 Vegetation / Re-Vegetation

Inspections will note areas where vegetative cover is insufficient and in need of repair, typically resulting
from recent repair activity or where erosion has undermined existing vegetation. The grid location of the
areas will be recorded in the field notes and shown on the site inspection map.

3.3.4 Fencing

Fencing and gates used to control access to the landfill sites will be inspected periodically to identify any
structural damage, vandalism, or maintenance needs (including repair or replacement of locks). Observed
damage will be documented on inspection checklists and repairs will be initiated as soon as possible.
Kirtland AFB personnel will be consulted to ensure that materials used in any repairs are of similar or
higher quality than existing to meet site security needs.

3.3.5 Inspection and Monitoring Guidance

Tables 3-1, 3-2, and 3-3, excerpted from the Annual Monitoring and Maintenance Activities Report for
Solid Waste Management Unit (SWMU) 6-1, Landfill 1 (LF-001); SWMU 6-2 Landfill 2 (LF-002); and
SWMU 6-4 Landfills 4, 5, and 6 (LF-008) (USAF, 2012), summarize operations and maintenance and
monitoring requirements applicable to the landfill sites addressed in this plan and provide guidance to the
inspector as to conditions to be considered and possible routine maintenance responses for each type of
feature.

Kirtland AFB Landfill Sites December 2014
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3.0 MONITORING ACTIVITIES

Table 3-1. Summary of Landfill Maintenance and Monitoring Requirements

Specific for LF-001

event > 0.5 inch

adjacent to berm;
ponding and leakage
through berm

Inspection
Feature Frequency* Location® Inspection Routine Maintenance
Channels Monthly and after rain Channels 1-4 Erosion; exposed liner; | Replace riprap; remove
event > 0.5 inch riprap displacement; excess silt, debris, and

gabions; excessive silt tumbleweeds
buildup; tumbleweed
accumulation

Rock Berms Monthly and after rain Rock Berms 1-14 Erosion along and Fill in low areas; minor

grading at direction of
Kirtland AFB

Cover surface,
especially steeper
slopes

Monthly and after rain
event > 0.5 inch

North-South Transects
1-11

Surface erosion; gully
formation

Fill in gullies to restore
grade

Stormwater and
Sediment Control
Basins

Monthly and after rain
event > 0.5 inch

Catch Basins 1-4

Excessive silt and debris
buildup; accumulation of
weeds; erosion

Remove excess silt and
debris; remove
accumulated weeds

Culverts, inflow and
outflow

Monthly and after rain
event > 0.5 inch

Corrugated metal pipe
culvert, Run-on Channel
1, north end of Channel 2

Excessive silt buildup;
debris buildup;
tumbleweed
accumulation

Remove excessive silt
and debris; remove
accumulated
tumbleweeds

perimeter fence

event > 0.5 inch

damage. Note missing
signage

Perimeter fence and | Monthly and after rain Gates 1- 4 Structural integrity; Remove tumbleweed and
gates event > 0.5 inch tumbleweed and debris | debris; replace damaged
accumulation; locks on | or missing locks
gates
Signage on Monthly and after rain Along fence Inspect signage for Replace damaged or

missing signage

Vegetation Monthly and after rain Over entire ET cover Extent of vegetation Document condition of
event > 0.5 inch cover; type of vegetation; | vegetation; site
general condition photographs
ET cover Monthly and after rain Monitoring panel Lysimeter check and data | Note issues with sensor
performance event > 0.5 inch download. function/calibration or

system enclosures.

T Inspection frequency may be reduced after stabilization of vegetative cover as determined by Kirtland AFB.
2 |dentification number refers to features described by station locations in monthly reports.
ET — Evapotranspiration

AFB — Air Force Base
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3.0 MONITORING ACTIVITIES

Table 3-2. Summary of Landfill Maintenance and Monitoring Requirements

Specific for LF-002

Inspection
Feature Frequency* Location® Inspection Routine Maintenance
Channels Monthly and after rain Channels 1-3 Buildup of excessive silt | Clean out excess debris,

event > 0.5 inch

and debris; accumulation
of tumbleweeds; erosion;

displacement of riprap,
exposed liner

silt, and weeds; fill in
eroded areas to restore
channel configuration

Cover surface,
especially steeper
slopes

Monthly and after rain
event > 0.5 inch

North-South Transects
1-11

Surface erosion; gully
formation

Fill in gullies to restore
grade

Stormwater and
Sediment Control
Basins

Monthly and after rain
event > 0.5 inch

Catch Basin and
Sediment Pond

Excessive silt and debris
buildup; accumulation of
weeds; blockage; erosion

Remove excess silt and
debris; remove
accumulated weeds; fill
in eroded areas to restore
feature design
configuration

Culverts, inflow and
outflow

Monthly and after rain
event > 0.5 inch

Corrugated Metal Pipe
intakes 1 and 2

Excessive silt buildup;
debris buildup;
tumbleweed
accumulation

Remove excessive silt
and debris; remove
accumulated
tumbleweeds

Sanitary sewer
access road and
manhole covers

Monthly and after rain
event > 0.5 inch

Manholes 10-15

Erosion damage to road;

damage to manhole
covers from use of road

Fill in eroded areas to
restore grade; replace
damaged manhole covers

Perimeter fence and
gates

Monthly and after rain
event > 0.5 inch

Fence and gates 1-3

Structural integrity;
tumbleweed and debris
accumulation; locks on
gates

Remove tumbleweed and
debris; replace damaged
or missing locks

Signage on perimeter
fence

Monthly and after rain
event > 0.5 inch

Along fence

Inspect signage for
damage. Note missing
signage

Replace damaged or
missing signage

Vegetation Monthly and after rain Over entire ET cover Extent of vegetation Document condition of
event > 0.5 inch cover; type of vegetation; site
vegetation; general photographs
condition
ET cover Monthly and after rain Monitoring panel Lysimeter check and Note issues with sensor
performance event> 0.5 inch data download. function/calibration or

system enclosures.

! Inspection frequency may be reduced after stabilization of vegetative cover as determined by Kirtland AFB.
2 | dentification number refers to features described by station locations in monthly reports.
ET — Evapotranspiration

AFB — Air Force Base
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Table 3-3. Summary of Landfill Maintenance and Monitoring Requirements

Specific for LF-008

Inspection
Feature Freguency* Location® Inspection Routine Maintenance
Channels Monthly and after rain Channels 1-5 Erosion; exposed liner; | Replace riprap; remove
event > 0.5 inch gabions; riprap/crushed | excess silt, debris, and

concrete displacement; tumbleweeds
excessive silt buildup;
tumbleweed
accumulation

Rock Berms Monthly and after rain Rock Berms 1-11 Ensure diversion berms | Fill in eroded or low

event > 0.5 inch

direct stormwater flows
as designed

areas

Cover surface,
especially steeper
slopes

Monthly and after rain
event > 0.5 inch

North-South Transects
1-10

Surface erosion, gully
formation

Fill in gullies to restore
grade

Stormwater Pipe
Intakes and Outlets

Monthly and after rain
event > 0.5 inch

Pipe Intakes 1- 3 on top
of landfill along Rock
Berm 1

Buildup of excessive silt
and debris; accumulation
of weeds; erosion;
blockage

Clean out excess debris,
silt, and weeds; fill in
areas of erosion to
restore to original
condition

Stormwater and
Sediment Control
Basins

Monthly and after rain
event > 0.5 inch

Catch Basins 1-6 and
Sediment Ponds 1-3

Excessive silt and debris
buildup; accumulation of
weeds; erosion

Remove excess silt and
debris; remove
accumulated weeds

Perimeter fence and | Monthly and after rain Gates 1-4 Structural integrity; Remove tumbleweed and
gates event > 0.5 inch tumbleweed and debris | debris; replace damaged
accumulation; locks on | or missing locks
gates
Signage on Monthly and after rain Along fence Inspect signage for Replace damaged or

perimeter fence

event > 0.5 inch

damage. Note missing
signage

missing signage

Vegetation Monthly and after rain Over entire ET cover Extent of vegetation Document condition of
event > 0.5 inch cover; type of vegetation; | vegetation; site
general condition photographs
ET cover Monthly and after rain Monitoring panel Lysimeter check and data | Note issues with sensor
performance event > 0.5 inch download. function/calibration or

system enclosures.

T Inspection frequency may be reduced after stabilization of vegetative cover as determined by Kirtland AFB.
2 |dentification number refers to features described by station locations in monthly reports.
ET — Evapotranspiration

AFB — Air Force Base

3.4 ET Cover Performance Monitoring

The ET covers installed at each landfill include monitoring systems that provide information on cover
system performance. Data is gathered from the monitoring systems on a biweekly basis.

34.1

Instrumentation

The following equipment is installed at each landfill:

Eight Campbell Scientific Model 229 heat-dissipation sensors (HDS)
Eight Campbell Scientific Model CS616-L water content reflectometers (WCR)
Decagon Devices drain gauge flux meter
Large-scale lysimeter
Campbell Scientific CR 800 datalogger

Campbell Scientific AM16/32 multiplexer

Kirtland AFB Landfill Sites
Operations and Maintenance Plan
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3.0 MONITORING ACTIVITIES

Campbell Scientific CE-4 4-channel excitation

Raven XT cellular modem

Campbell Scientific BP12 12-hr battery pack

Campbell Scientific SP10R 10-watt solar panel with regulator
Campbell Scientific ENC 16/18 waterproof enclosure

This equipment is used to determine to what depth precipitation infiltrates the landfill cover by measuring
soil moisture. The flux meter and large-scale lysimeter take direct measurements of changes in soil
moisture. The HDSs determine soil-water potential and the WCRs measure volumetric soil content. The
HDS measurements are used to characterize the movement of water through the cover on a longer term
basis (monthly, seasonally, and annually). The WCR measurements provide higher resolution of rapid
moisture movement that occurs during and immediately following a precipitation event, and can
corroborate HDS measurements. Readings from all of this equipment when compared validate or
invalidate each of the measurements and support conclusions regarding cover performance. See Figure 5
for a diagram of the lysimeter access hatch. This diagram was extracted from Figure 6-2 provided in the
Final Annual Monitoring and Maintenance Activities Report for Solid Waste Management Unit (SWMU)
6-1, Landfill 1 (LF-001); SWMU 6-2, Landfill 2 (LF-002); and SWMU 6-4, Landfills 4, 5, and 6 (LF-008)
(USAF, 2013).

3.4.1.1 Heat Dissipation Sensors

Campbell Scientific Model 226 HDSs measure soil-water potential from 10-2,500 kilopascals. These
sensors are comprised of an outer porous ceramic matrix that houses a heating element and thermocouple,
contained in a hypodermic needle. The sensor functions when a 50-millivolt current is applied to the
heating element by an excitation module. The resulting rise in temperature is measured by the
thermocouple. The difference in temperature measured by the sensor before and after the current is
applied is inversely proportional to the water content of the sensor and thus, the surrounding soil. The
sensors must be calibrated in the soil type in which they are used.

3.4.1.2 Water Content Reflectometers

The Campbell Scientific Model CS616-L WCRs measure volumetric water content using time-domain
measurement methods sensitive to dielectric permittivity. Each probe contains two 30-centimeter long
stainless steel rods that connect to a probe head that houses an epoxy-coated circuit board. The
differentially-driven probe rods form a transmission line that creates a wave with a velocity that is
specific to the surrounding material (in this case, the surrounding landfill cover). The rods produce a
waveform reflection which triggers a state change that results in the propagation of a new waveform.
Because water has a dielectric permittivity that is significantly larger than other soil constituents, the
oscillation frequency of these waves is dependent on the average water content of the landfill cover
material.

3.4.1.3 Large-Scale Lysimeters

Each landfill ET cover has a large-scale lysimeter consisting of a 6-foot diameter steel stock tank which
was installed 3 feet below ground surface. The tank bottoms are lined with 40-mil high-density
polyethylene (HDPE) and the sides are lined with 60-mil HDPE, extending 3 feet above the bottom.
Drains were installed in the tank bottoms with polyvinyl chloride piping that is used to transfer drainage
water into a tipping bucket rain gauge.

Kirtland AFB Landfill Sites December 2014
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Figure 6-1
Access Hatch Diagram
Kirtland Air Force Base, NM

Figure 5. Lysimeter Access Hatch — Extracted from Figure 6-1 (USAF, 2013)
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3.4.2 Instrumentation Maintenance Requirements
Items to be inspected periodically include the following:

Function of sensors based upon data captured in the monitoring system
Ensure calibration and identification tags on the sensors are legible

Sensors are required to be calibrated based upon their performance

Periodic replacement of the dessicant in the sensor and equipment enclosures
Periodic cleaning of the solar panel glass

Condition of tipping bucket enclosures for degradation

3.4.3 Instrumentation Repair

Based upon information contained in the September 2014 Annual Monitoring and Maintenance Activities
Report for Solid Waste Management Unit (SWMU) 6-1, Landfill 1 (LF-001); SWMU 6-2, Landfill 2
(LF-002); and SWMU 6-4, Landfills 4, 5, and 6 (LF-008), operational issues remain with the ET Cover
monitoring equipment. The report recommended that the issue of preferential flow along the vertical
walls of the landfill lysimeters be addressed by sealing the walls with bentonite. It was also reported that
the HDS units at LF-002 and LF-008 were not providing usable data and recommended that they be
inspected to ensure that they have good contact with the surrounding soil and are correctly wired to the
datalogger. Data issues were also reported for the WCRs at LF-008; sensor failure was suspected. The
instrumentation will be inspected monthly to correspond with the download of data. As of October 2015,
all instrumentation has been repaired and will continue to be maintained.

Kirtland AFB Landfill Sites December 2014
Operations and Maintenance Plan 17



4.0 MITIGATION MEASURES

4.0 MITIGATION MEASURES

The ET covers have been demonstrated to provide an effective barrier for isolating landfill materials from
atmospheric water, which can lead to increased methane and leachate production. The ET cover designed
for these locations requires a 3-ft minimum thickness of soils and an established vegetative cover to
properly function. Ongoing erosion decreases the depth of the soil horizon covering the landfill materials
and repair activities damage the vegetative cover, which can take several seasons to fully recover.

The mitigation measures that are proposed in this report are prioritized to address the primary causes of
currently observable erosion features to reduce the rate of erosional progression and provide a starting
point for overall improvement.

The reclamation design includes a system of stormwater controls consisting of berms and channels. The
berms are constructed of rock riprap located at or near grade breaks and at various intervals across broad
slopes. The rock berms are intended to direct stormwater flows to either riprap lined channels or
stormwater pipe inlets, both of which are designed to carry stormwater flows to catch basins located
around the perimeter of the reclaimed landfills. Energy is dissipated in the catch basins and the
stormwater then flows to the sediment basins located outside of the project area.

The general components of the reclamation design and stormwater controls appear to function. However,
relatively minor improvements to their design are expected to result in an increased level of performance
that should diminish some of the smaller erosion features such as erosional rilling that can progress across
broad areas of the ET cover. The rock berms appear to be constructed completely of riprap. The riprap is
generally porous and during high-intensity rainfall events do not appear to function in their intended
purpose, allowing stormwater flows to pass through them and continue downstream causing erosional
rilling. Including a soil component into their design will encourage stormwater flows to travel laterally to
their intended concentration point for passage downslope in a controlled manner.

It is also apparent that the fiber rolls installed on the outer slopes of the ET cover are doing more harm to
the integrity of the cover than good. Fiber rolls by definition are only to be employed as a short-term
means for controlling sediment transport from freshly disturbed soil surfaces. Newly applied fiber rolls
retain sediments by slowing sheet flows, which allow sediment to fall out of suspension. The permeability
of the fiber rolls decreases over time as sediment is trapped within the fiber matrix, casing the fiber roll to
become heavy and sag. Runoff during subsequent rainfall events is concentrated at the low point where
the fiber roll has sagged and greatly increases the erosion potential in that particular location. This effect
is multiplied as flows progress downstream and encounter other fiber rolls, initially causing erosional
rilling before developing into erosional gullies. Full removal of the fiber rolls that are past service life and
the re-distribution of the sediments accumulated on their upstream side should reduce the level of erosion
currently observed.

The underlying landfill is composed of various materials possessing a wide degree of density and physical
characteristics. The high variability of the materials lend themselves to producing unpredictable subgrade
conditions for the ET cover. These variations in subgrade conditions are eventually expressed at the
surface in multiple ways. The two primary expressions observed during the most recent and previous
inspections include the formation of fissures and depressions. Both of these features significantly reduce
the ability of the ET cover to isolate the landfill materials from the infiltration of precipitation. Fissures
are linear features where the surface has separated, primarily caused by differential settlement or
consolidation along a boundary. These features allow stormwater to accumulate within the aperture, and
form a direct pathway to the interior of the landfill. A less-severe drainage condition develops when
localized consolidation causes a depression to form, which in turn allows stormwater to pond on the top
surface of the ET cover. Depressions are generally identified by the presence of high density vegetation
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that is distinctly different from the surrounding vegetation and a cracked surface indicating that fine-
grained clay/silt particles have deposited under a low-energy regime. Fissures may generally be addressed
by placing fill soils along the visible extent of the fissure. Depressions of small size and watershed area
may be addressed by excavating small channels to allow positive drainage.

All areas where the proposed mitigation measures are employed will require a concerted revegetation
effort. Any disturbed surface of significant area should be seeded with an approved seed mix assumed to
be similar to that which was originally specified.

4.1 Stormwater Controls
4.1.1 Rock Berms

Sections of Fthe rock berms do not appear to be functioning as intended, allowing stormwater runoff to
pass through rather than directing flows laterally to the channels or pipe inlets. URS proposes to rework
the affected rock berms to redistribute and incorporate a portion of the nearby soil cover into the
construction of the rock berm cross-section. Incorporating soil into the rock berm construction will
decrease the overall permeability of the rock berm, and reduce the potential for stormwater to bypass the
control. The soil will be borrowed from the area directly adjacent to the rock berm and create a channel
that will be used to increase the carrying capacity of the rock berm. Similarly, a portion of the rock berm
will be incorporated into the upstream depression forming the parallel channel to mitigate erosion. As
necessary, additional soil was and can be obtained from the borrow source at the Kirtland AFB
operational landfill. Impacted berms at Landfill 1 were repaired during the summer of 2015. A report
documenting the results of the 2015 field efforts is forthcoming. Future repairs will be made as berms
requiring repair are identified during routine landfill inspections.

4.1.2 Fiber Roll Removal

Fiber rolls that are currently located on the outer slopes of the ET cover are no longer functional and
increase the erosional condition. URS originally proposeds to disassemble the fiber rolls where they
currently exist and use the mix of organic materials and sediments contained within and upstream of the
fiber rolls to back fill the erosional rills and gullies located downstream of the obsolete fiber rolls.
However, field tests using the organic materials and sediments proved to be unsuccessful. Therefore, soil
was obtained from the borrow source at the Kirtland AFB operational landfill and used to back fill the
rills and gullies. Areas where the size and volume of the erosional features exceed the volume of the
material that can be locally garnered will be flagged. The flagged areas will be surveyed and a follow-up
repair plan will be developed. Contiguous flagged areas requiring additional fill will be prioritized to limit
the impact to the established vegetative cover. Isolated areas requiring additional fills will be observed
during inspections to assess the erosional progression and addressed as necessary. The fiber rolls were
removed during the summer of 2015 and the rills and gullies successfully back filled. A report
documenting the results of the 2015 field efforts is forthcoming. If additional rilling or gullies are
identified during future inspections, the rills and gullies will be back filled using soil from the available
borrow source.

4.1.3 Drainage Improvement

Observed features that prevent free drainage of the ET cover including fissures and depression will be
mitigated to improve the function of the ET cover in preventing the infiltration of precipitation into the
interior of the landfills. The location of the fissures and depressions will be surveyed. Individual fissures
will be addressed by placing a row of fill over the fissure, backfilling and compacting where possible.
Systems of fissures that are closely located parallel to each other indicate that the relative elevation
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difference respective to the surrounding topography has likely formed a larger, linear depression that
requires a significant quantity of imported fill to reestablish positive drainage. All imported fills will
match the original specification for the top 6 inches of the ET cover. The ET cover was repaired during
the summer of 2015. The landfills will continue to be inspected in accordance with the requirements set
forth in this plan. Currently, inspections are conducted on a monthly basis, but the frequency will be
reduced based on the results of the inspections as documented in the annual monitoring report and will
require concurrence from the Air Force and NMED.

4.1.4 Revegetation

All disturbed areas of significant size will be revegetated. A mixture of polymer, seed, and soil
conditioner will be applied to the areas where a lack of vegetative growth is observed. A hand broadcast
seeder is recommended in areas where heavy equipment use could result in an increase in erosion.
Seeding will occur at a time of year when rainfall and growing conditions are conducive to establishing
vegetation. Personnel should avoid walking or driving over the revegetated areas to allow the seed to
grow and increase the measure’s effectiveness. Soil in areas that have been observed to have repeated
issues with sustaining vegetative growth will be evaluated to determine if nutrients are lacking.
Appropriate soil amendments will be added to correct issues, as appropriate.
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5.0 PROJECT WASTE STREAMS

5.0 PROJECT WASTE STREAMS

The waste streams generated during the O&M activities may include exposed landfill materials and field
equipment (i.e., personal protective equipment, wipes, etc.). Waste will be managed in accordance with
the Environmental Restoration Program Investigation-Derived Waste Management Plan (USAF, 2009).
Prior to performing any mitigation activities, the field team leader will discuss with the field 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

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.

All personal protective equipment and disposable equipment will be placed in double plastic bags and
sealed for disposal in dumpsters at the base.
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6.0 RECORDKEEPING

6.0 RECORDKEEPING

6.1 Field Log Book

URS will maintain a field log book in accordance with Standard Operating Procedure 1, “Use and
Maintenance of Field Log Books,” found in Appendix A of the draft project Quality Assurance Project
Plan (USAF, 2014b), which requires that field log books be bound with lined, consecutively numbered
pages. All pages must be numbered prior to initial use of the log book. The primary document used to
record site data is the field log book. 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 log book will include, at a
minimum:

o Location, date, start and finish times

e Names of personnel present

o Names of visitors

e General weather conditions

e Health and safety briefings

e Details of work performed

e Summary of samples collected (if any)

o Field measurement readings and field equipment calibration information (if any)

e Photograph log and drawings/sketches

e General observations

6.2 Inspection Records

Copies of landfill inspection checklists are maintained in the Kirtland AFB electronic project files and
will be compiled and reported in Long-Term Monitoring Reports prepared annually. These records will
also include documentation of corrective actions that are recommended in response to inspection findings.
Records of lysimeter checks and associated data will also be maintained.

6.3 Maintenance Records

Corrective measures implemented to repair issues observed during ET cover inspections will be tracked to
determine whether the expected improvement is achieved and sustained. Photographs of the observed
condition, the initiated repair, and follow-up observations will be maintained with inspection
documentation.
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7.0 REPORTING

7.0 REPORTING

Observations made during the course of the site inspections will be recorded in the field log books as
discussed in Section 6.0 of this report. Information contained in the log books will be transferred to the
attached inspection tables, which reflect the inspection requirements presented in Tables 3-1, 3-2, and 3-3
for each of the landfills. The inspection tables provide a concise means for tracking site conditions, and
the status of any suggested remedial measures.

Annual Long-Term Monitoring Reports will be prepared in December of each year (beginning in 2014) to
summarize activities occurring at the landfill sites during the calendar year. The report will provide details
on landfill inspection findings, maintenance activities performed, quarterly well gauging data,
groundwater monitoring results, and a summary of ET cover monitoring data. The report will provide
trend analyses for pollutants of concern present in groundwater samples and the overall condition of the
ET Cover. These trends will provide the basis for reducing monitoring frequencies in future reporting
years. Documented reductions in occurrences of erosion will support future requests for reducing
inspection frequencies.

An O&M Report will be prepared in early 2016 following implementation of landfill cover improvements
approved by both Kirtland AFB and NMED. This report will describe the selected improvements, provide
details on how and where they were executed at each landfill site, and discuss the expected outcomes in
terms of reducing occurrences of erosion and improving the vegetative cover.
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7.0 REPORTING

Table 7-1. Inspection Summary, LF-001

Item Feature Lch;[?on Notes / Description of Observation MI\E?I;II;?YY Ml\ﬁ?tt)llg?YY Ml\ﬁ?tt)llg?YY Ml\'}?I;IS?YY Recommended Corrective Action Date Corrective Action Status
1 |[Channel 1 K1/H8
2 |Channel 2 G1/J5
3 |Channel 3 C3/F9
4 |Channel 4 A7/D9
5 |Rock Berm 1 J2 /K2
6 |Rock Berm 2 J2 1 H2
7 |Rock Berm 3 J2/14
8 |Rock Berm 4 G2/ H2
9 |Rock Berm 5 H3/H4
10 |Rock Berm 6 F2 /D3
11 |Rock Berm 7 B3/D3
12 |Rock Berm 8 G2 /D4
13 |Rock Berm 9 A4 D4
14 |Rock Berm 10 G4 /D5
15 |Rock Berm 11 A5/ D5
16 |Rock Berm 12 H5 / D6
17 |Rock Berm 13 B6 / D6
18 |Rock Berm 14 H6 / E7
19 |Cover Surface /Vegetation Transect 1 A4 AT
20 [Cover Surface /Vegetation Transect 2 B3/B9
21 |Cover Surface /Vegetation Transect 3 C2/C9
22 |Cover Surface /Vegetation Transect 4 D1/D9
23 [Cover Surface /Vegetation Transect 5 E1/E9
24 |Cover Surface /Vegetation Transect 6 F1/F9
25 [Cover Surface /Vegetation Transect 7 Gl/G8
26 |Cover Surface /Vegetation Transect 8 H1/H8
27 |Cover Surface /Vegetation Transect 9 11717
28 |[Cover Surface /Vegetation Transect 10 J1/37
29 |Cover Surface /Vegetation Transect 11 K1/K6
30 |Catch Basin 1 H8/G9
31 |Catch Basin 2 E9/E10
32 |Catch Basin 3 E9
33 |Catch Basin 4 F9/F10
34 |Culvert Gl
35 |Perimeter Fence -

36 |Gate 1 K7

37 |Gate 2 F1

38 |Gate 3 Ad

39 |Gate 4 C10

40 |Signage -

41 |Point of Interest / Other

42 [Point of Interest / Other

43 |Point of Interest / Other
Rating
Slight Initial feature development or of low concern
Moderate Slow development or change not requiring repair/mitigation
High Rapid development or imminently requiring repair/mitigation
Immediate Requiring immediate repair/mitigation
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7.0 REPORTING

Table 7-2. Inspection Summary, LF-002

Item Feature Lch;[?on Notes / Description of Observation MI\E?I;II;?YY Ml\ﬁ?tt)llg?YY Ml\ﬁ?tt)llg?YY Ml\'}?I;IS?YY Recommended Corrective Action Date Corrective Action Status

1 |[Channel 1 M1/C3

2 |Channel 2 K1/K2

3 |Channel 3 F1/F3

4 |Cover Surface /Vegetation Transect 1 D3

5 |Cover Surface /Vegetation Transect 2 E2/E5

6 [Cover Surface /Vegetation Transect 3 F2/F5

7 |Cover Surface /Vegetation Transect 4 G2/G5

8 [Cover Surface /VVegetation Transect 5 H2/ H6

9 [Cover Surface /VVegetation Transect 6 12/17

10 [Cover Surface /Vegetation Transect 7 J1/J7

11 |Cover Surface /Vegetation Transect 8 K1/K7

12 |Cover Surface /Vegetation Transect 9 L1/L7

13 |Cover Surface /VVegetation Transect 10 M1/ M7

14 |Cover Surface /Vegetation Transect 11 N1 /N7

15 |Cover Surface /Vegetation Transect 12 02/06

16 |Cover Surface /Vegetation Transect 13 P5/P6

17 |Catch Basin C3

18 |Sediment Pond B3

19 |Culvert (CMP Intake) 1 *

20 |Culvert (CMP Intake) 2 *

21 |Manhole 10 *

22 |Manhole 11 *

23 |Manhole 12 *

24 |Manhole 13 *

25 |Manhole 14 *

26 |Manhole 15 *

27 |Perimeter Fence -

28 |Gate 1 02

29 |Gate 2 05

30 |Gate 3 L1

31 [Signage -

32 |Point of Interest / Other

33 [Point of Interest / Other

34 |Point of Interest / Other
Rating

Slight Initial feature development or of low concern
Moderate Slow development or change not requiring repair/mitigation
High Rapid development or imminently requiring repair/mitigation
Immediate Requiring immediate repair/mitigation
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7.0 REPORTING

Table 7-3. Inspection Summary, LF-008

Item Feature Lch;![?on Notes / Description of Observation MI\E?I;II;?YY Ml\ﬁ?tt)llg?YY Ml\ﬁ?tt)llg?YY Ml\'}?I;IS?YY Recommended Corrective Action Date Corrective Action Status
1 |[Channel 1 J2/D1
2 |Channel 2 H5/ A8
3 |Channel 3 H10/All
4 |Channel 4 B6 /B3
5 [Channel 5 I15/H11
6 |Rock Berm1 J2/E5
7 |Rock Berm 2 G4 1F7
8 |Rock Berm 3 E6 /D7
9 |Rock Berm 4 C6/C7
10 |Rock Berm 5 B8/C10
11 |Rock Berm 6 H8 / H9
12 |Rock Berm 7 E8/F9
13 |Rock Berm 8 E9 /D10
14 |Rock Berm 9 D7/C10
15 |Rock Berm 10 D11/C10
16 |Rock Berm 11 E11/D10
17 |Cover Surface /Vegetation Transect 1 A2/ All
18 |Cover Surface /\Vegetation Transect 2 B1/B11
19 [Cover Surface /\Vegetation Transect 3 Cl/C11
20 [Cover Surface /Vegetation Transect 4 D1/D11
21 |Cover Surface /Vegetation Transect 5 E1/E1l
22 |Cover Surface /Vegetation Transect 6 F1/F11
23 [Cover Surface /Vegetation Transect 7 Gl/G11
24 |Cover Surface /Vegetation Transect 8 H1/H11
25 [Cover Surface /Vegetation Transect 9 11/111
26 |Cover Surface /Vegetation Transect 10 J1/34
27 [Pipe Intake 1 H2
28 [Pipe Intake 2 E2
29 [Pipe Intake 3 C4
30 |Catch Basin 1 B3
31 |Catch Basin 2 A8
32 |Catch Basin 3 A10/ A1l
33 |Catch Basin 4 Gl
34 |Catch Basin 5 D1
35 |Catch Basin 6 B4
36 |Sediment Pond 1 A3
37 |Sediment Pond 2 A8
38 |Sediment Pond 3 A10/ A1l
39 |Perimeter Fence -
40 |Gatel B1
41 |Gate 2 Al0
42 |Gate 3 110
43 |Gate 4 J3
44 |Signage -
45 |Point of Interest / Other
46 [Point of Interest / Other
47 [Point of Interest / Other
Rating
Slight Initial feature development or of low concern
Moderate Slow development or change not requiring repair/mitigation
High Rapid development or imminently requiring repair/mitigation
Immediate Requiring immediate repair/mitigation
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