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National Nuclear Security Administration 
Los Alamos Site Office 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 

Los Alamos, New Mexico 87544 

fEB 2 8 2006 

New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6303 

Subject: Submittal of Revisions in the Department of Energy (DOE) Response 
(January 27, 2006) to the January 4, 2006 New Mexico Environment Department 
(NMED) Notice of Disapproval (NOD) for the Remedy Design Work Plan (RDWP) 
for the Los Alamos Site Office(LASO), TA-73 Airport Landfill, Revision 1 

Dear Mr. Bearzi: 

Enclosed please find Department of Energy-Los Alamos Site Office's (DOE-LASO's) revisions, 
both hard copy (2 sets) and electronic copy, to the referenced Response to NMED's NOD. The 
revisions incorporate the resolutions to NMED's comments in their January 4, 2006 NOD. Errata 
sheets are provided for changed pages in the drawings, specifications and plans, as per NMED 
request. If requested, DOE-LASO will gladly provide a complete compilation of the revised 
RDWP. 

The enclosed comment resolution table provides a guide to where the resolutions to comments 
may be found in the errata sheets. Significant changes to the drawings and specifications include: 

• Revised hangar and aircraft tie-down layout based on Los Alamos County revisions-the 
draft resolution to NMED specific comment #4 was changed to account for the revised 
layout. 

• provisions for connecting blowers for active gas collection under the main landfill cover 
• addition of drainage net on slopes 
• substitution of GeoWeb/vegetation on slopes for riprap; and 
• incorporation of resolutions to other NMED comments as described in the table. 

The net result of the design changes is equivalent or less infiltration than a Resource Conservation 
and Recovery Act (RCRA) Subtitle C cover, and the most stable slope configuration of any 
alternative considered. 
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Significant changes to the project plans include: 

• the RDWP text discussed Hydrologic Evaluation of Landfill Performance (HELP) 
modeling and subsequent design revisions performed to match RCRA Subtitle C cover 
performance 

• the Construction Quality Control Plan (CQCP) was completely re-written to incorporate the 
U.S. Army Corps of Engineers 3-phase approach, which exceeds the rigor of the previous 
plan 

• the Construction Plan (CP) and CQCP were revised to incorporate constructing and testing 
test pads for the MatCon surface and infiltration layer 

• the Post-Closure Care and Monitoring Plan (PCCMP) was revised to better describe 
inspection and maintenance for the main landfill and Debris Disposal Area (DDA), 
combustible gas monitoring on the main landfill, and the contingency for active gas 
collection; and 

• incorporation of resolutions to other NMED comments as described in the table. 

As discussed in the January 12, 2006 meeting, it is essential that our contractors be in the field as 
early as possible during the 2006 construction season in order for DOE-LASO to meet the 
March 2007 Compliance Order on Consent milestone. DOE-LASO respectfully requests NMED's 
decision regarding the revisions by March 8, 2006. We expect NMED to reserve making a final 
decision on the Mechanically Stabilized Earthen (MSE) walls, concrete hangar pads and MatCon 
surface until after submittal of the construction drawings for the hangar pads and MSE walls, and 
after submittal of the MatCon Operations and Maintenance (O&M) plan. The construction 
drawings for the hangar pads and MSE walls will be provided to NMED after contract awards for 
these elements. 

In order to facilitate an expedited review of the enclosed revisions, DOE-LASO will make our 
contractors available to meet with NMED and your technical consultants during the week at a time 
and location most convenient to NMED (either Santa Fe, New Mexico or Washington, D.C). If 
NMED were to agree to such a meeting, it would be our intent to present the design revisions and 
answer any questions necessary for NMED to render a decision in this matter. 

Please call Bob Enz at your earliest convenience if you have any concerns related to this proposed 
approach. Mr. Enz can be reached at (505) 667-7640. 

Sincerely, 

2/~.o-z.e 
David R. Gregory. P.E. n 
Federal Project Director ;-

ES: 3BE-008 Office of Environmental Stewardship 
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Enclosures: 
1. Resolutions to comments, "Remedy Design Work Plan for the Los Alamos Site Office 

TA-73 Airport Landfill, Revision 1, June 2005". 
2. "Remedy Design Work Plan for the Los Alamos Site Office TA-73 Airport Landfill, 

Replacement Pages Submitted February 2006." 

cc w/enclosures: 
John Young, Environmental Scientist & Specialist 

Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6303 

Darlene Goering, Environmental Scientist & Specialist 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Drive East, Building 1 
Santa Fe, NM 87505-6303 

Doug Jorgensen, Project Manager 
North Wind, Inc. 
1425 Higham Street 
Idaho Falls, Idaho 83402 

Pete Maggiore, Vice President 
North Wind, Inc. 
1460 Trinity Drive, Suite B 
Los Alamos, NM 87544 

Bob Enz, ES, LASO 
Dave Mcinroy, ENV -ERS, LANL, MS-M992 
Becky Coel-Roback, ENV -ERS, LANL, MS-M992 
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Document Title: REMEDY DESIGN WORK PLAN FOR THE LOS ALAMOS SITE OFFICE TA-73 AIRPORT LANDFILL, Revision 1, June 2005 

Item Page No./ Review Comment No. Section/Zone 

1 General The Permittees claim that the alternative cover 
meets the RCRA Subtitle C requirements cited in 40 
C.F.R. 265.310. In order to demonstrate that the 
alternative cover meets or exceeds the Subtitle C 
required performance criteria, modeling (such as the 
Hydrologic Evaluation of Landfill Performance 
[HELP] Model) will need to be conducted, especially 
for the Debris Disposal Area (DDA) and the riprap 
armored portion of the landfill. The modeling could 
be conducted with data obtained from testing the 
materials to be used in the covers and literature data. 

The proposed landfill covers do not appear to be 
equivalent in performance to a Subtitle C final cover. 
A Subtitle C final cover includes a composite soil and 
geosynthetic impermeable liner, a gas collection 
layer, a biotic barrier, and a vegetation cover. 
Please revise the design documents to show that 
water flux through the cover, collection of landfill gas, 
protection against biotic intrusion and surface water 
control on the proposed covers will be equivalent to a 
Subtitle C prescriptive final cover. Equivalency must 
be shown in both numeric similarity (i.e., zero or 
extremely low water flux through the cover) and in 
reliability of the cover. 

The EPA Technical Guidance Document, Quality 
Assurance and Quality Control for Waste 
Containment Facilities (EPA/600/R-93/182) 
recommends construction of a test pad to 
demonstrate adequate performance (hydraulic 
conductivity) of the design that will be used for the 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

Comments noted or incorporated as follows: a. HELP modeling: RDWP 
a. DOE-LASO will use the HELP version Section 2.2, pp. 3-5; Table 2.2-3, 
3.07and: LANL weather data for the five wettest p. 17 
years on record, previously provided by NMED; 
average measured soil properties for soil Design revisions: Drawings: 2005, 
courses, HELP model default values for rip-rap, 2025 and others. 
vendor data or HELP default values for Specifications: 02340, 06030, 
geosynthetics, literature values for MatCon and 06020 and others. 
concrete, and as-built and post-settlement slopes Plans: PCMP Section 2.0, p. 1; 
as identified in the RDWP; to calculate average CP Section 5.0, pp. 3-4; Section 
annual infiltration for all of the capped areas on 5.5, p. 9; Section 5.5.8, pp. 11-12; 
the main landfill; and for the RCRA Subtitle C Section 5.5.9, p. 12; Section 11, 
Minimum Technology Guidance (MTG) cover p. 15. 
depicted in "Technical Guidance Document, Final 
Covers on Hazardous Waste Landfills and Testing during construction: 
Surface Impoundments (EPA/530-SW-89-047, CQCP Section 6.6, p. 9; and 
July 1989), Figure 1. DOE-LASO will modify the Section 6.11, p. 10; CP Section 
RDWP as required to reduce average annual 5.5.6, pp. 10-11; and Section 
infiltration for all main landfill covered surfaces to 5.6.6, p. 13 
less than that for the RCRA MTG cover on 
equivalent slopes; within the constraints imposed c. Post-closure cover insgection 
by desired end use by the LA County Airport, and and maintenance: PCMP Section 
the requirement that little or no waste shall be 3.1' pp. 3-4 
shipped off-site. Materials will be tested as 
placed during construction to confirm that they Test 12,ad demonstrations: CQCP 
meet requirements. Section 6.6, p. 9; Section 6.11, p. 

10 
b. The DDA cover will not be modeled. The final 
cover for this area was previously specified in the d. Biointrusion: RDWP Section 
VCM Plan and approved by NMED in the "Notice 2.2, p. 5 
of Approval with Modifications for Phase II Work 
Plan for Los Alamos Site Office T A-73 Airport e. Gas monitoring and contingent 
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Item Page No./ 
Review Comment 

No. Section/Zone 

full-scale landfill cover. The Remedial Design Work 
Plan for Los Alamos Site Office TA-73 Airport 
Landfill, Revision 1 (Work Plan) presents neither 
modeling results nor test pad results to demonstrate 
that the proposed covers meets the RCRA Subtitle C 
landfill regulations for design of the landfill cover, 
closure and post-closure regulations in 20 NMAC 
4.1.500 (and 600), incorporating 40 CFR 264 (and 
265) Subparts G and N, and related guidance issued 
by the US EPA. 

After a modeling exercise is completed, a test pad is 
needed to verify the assumed and modeled hydraulic 
conductivity of the proposed cover, using the 
materials, equipment and procedures indicated in 
Attachment A (Construction Specifications). The 
materials and procedures used in constructing the 
test pad, with any modifications necessary to confirm 
the required performance (hydraulic conductivity), 
should then be used for construction of the varying 
covers for these landfills. The Work Plan should be 
revised to include modeling and test pad construction 
and evaluation, and provide for revision of the 
construction specifications, if needed, based on the 
data obtained from the test pad. 

'----· -- - -- - -- -- -

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

Landfill SWMU-73-001(a-d)" (September 2004) .. active gas collection: PCMP 
Section 2.0, p. 2; Section 3.5.1, 

c. Pursuant to the 01/12/06 discussion with pp. 5-6. 
NMED, the post-closure cover inspection and 
maintenance described in the PCCMP, the HELP Design revisions: Drawings: 2000, 
code modeling described previously in Response 201 0, 2011, blower/flare system 
1a, and test pad demonstrations for MatCon and schematic 
low-permeability soil described in Response 1f Calculations: active gas system 
below, in total would adequately demonstrate conceptual design. 
reliability of the cover. 

f. Test 12ad demonstrations: 
d. Biotic barrier layers are identified as optional in CQCP Section 6.6, p. 9; and 
EPA (1989). Biointrusion is not expected to Section 6.11, p. 1 0; CP Section 
impair final cover performance on the main 5.5.6, pp. 10-11; and Section 
landfill, since the planned remedy will remove 5.6.6, p. 13 
vegetation from most of the main landfill, cover all 
waste with resistant surfaces, and greatly reduce 
habitat that would attract wildlife. Additionally the 
expanded airport operations on the MatCon 
capped area will further discourage use by 
wildlife. This remedy will therefore greatly reduce 
or eliminate the potential for biointrusion. The 
requirement for, and effectiveness of the main 
landfill cover design with respect to biointrusion 
will be described in Section 2.2, "Basis for 
Revised Design", of the revised RDWP. The 
PCCMP will be clarified to include post-closure 
inspection for and repair of animal burrows on the 
DDA cover. 

e. DOE will revise the design and the PCCMP to 
meet the requirements of NMAC 20.9.1.400.B.2 
and 20.9.1.400.B.3. DOE will revise the design of 
the gas collection system to allow for active gas 
collection by connecting the manifolded piping to ' ' 

one or more blowers, in the event that methane 
concentrati_Q_f1S exceed 25% of the LELin____ _ 

----·- -- -- -
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Item Page No./ Review Comment No. Section/Zone 

2 General The design drawings presented in Attachment A 
(e.g., Drawing No. 2005) show that, on the flat top 
area of the landfill, 16 inches of additional material 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

I 

Resolution Revision/where incorporated 

hangars or trench drains or exceed the LEL at 
I 

the property boundary. DOE will modify the 
PCCMP to include monitoring at these locations 
using a combustible gas meter quarterly for the 
first year after completion of construction, with 
potentially reduced frequency after that 
depending on the results of monitoring in the first 
year. If concentrations exceeding 25% of the LEL 
are observed in hangars or trench drains, or if 
concentrations exceeding the LEL are observed 
at the property boundary, then active gas 
collection will be implemented. Details of the 
contingent active gas collection system including 
supporting calculations will be added to the 
design. Details of the monitoring plan will be 
added to the PCCMP. 

The thickness of the gas collection layer will be 
kept at 6-in, to maintain the cut-and-fill balance 
and avoid having to send waste off-site. Addition 
of another 6-in lift while maintaining surface 
elevations to accommodate airport expansion 
could result in a surplus of about 6500 cy of 
waste (about 400 truckloads) that would have to 
be sent off-site for disposal, potentially as 
hazardous waste. 

f. Test pads will be added to the Construction 
Quality Control Plan and the Construction Plan 
for both the MatCon and the low-permeability sml 
courses. As-built permeability will be determined 
in a certified geotechnical laboratory on cores 
collected from the test pads and verified against 
the design requirements. 
Comment noted. The existing cover soil will be No revision 
stripped and stockpiled from the main landfill 
surface prior to placing waste removed from the 
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Item Page No./ Review Comment No. Section/Zone 
(consisting of 6 inches of existing or relocated interim 
cover material and 6 inches of aggregate base 
course separated by a woven geotextile, and 4 
inches of asphalt pavement) will be placed. Existing 
waste or relocated waste is shown below these 
layers. Since the waste/cover material will be 
relocated from the eastern and northern edges and 
directly placed on the existing cover material, it is not 
clear how this relocation results in the cover 
configuration depicted on Drawing No. 2005. 
According to Drawing No. 2001 (Excavation Tick 
Plan), waste will be relocated from the eastern and 
northern edges and distributed over the remaining 
landfill area essentially covering nearly all of the 
existing waste and cover material. The Permittees 
must revise the Work Plan to clarify if the existing 
cover will be removed before placing the relocated 
waste on top of the existing waste or if the relocated 
waste will be directly placed on the existing cover. In 
either case, the cover configuration would not look 
like what is depicted in the drawings. In addition, the 
Permittees must explain how the existing and the 
relocated interim cover material will be reconstituted 
as a single 6-inch layer just above the 
waste/relocated waste. 

3 General The design drawings (e.g., Drawing No. 2002) show 
five concrete pads ("hanger slabs") on the western 
portion of the main landfill. It is assumed that these 
hangers wm be used to store and maintain aircraft. If 
is not clear from the design drawings how aircraft will 
be moved to these hangers since there are no 
taxiways connecting these hangers to the main 
taxiway south of the landfill. The transition zone 
between the existing taxiway and the MatCon 
surface is to be covered with rip rap, according to 
Detail G on drawing 2005, Capping System Details. 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

north and east slopes. The stripped cover soil is 
the existing/relocated material shown in the 
drawing. This layer is shown as 6-in (min) on 
Dwg 2005. This approach is described in Section 
5.5.2 of the construction plan. 

i 
I 

' 

Comment noted. Section G (not detail) shows the No revision 
cross-sectional view at the SE corner of the 
landfill, where rock armor covers the sloped 
surface between the taxiway and the landfill 
surface, due to the difference in elevations. At the 
west end of the landfill and approximately a third 
of the distance from the end along the south 
perimeter, the MatCon and the existing paving 
are contiguous at grade, allowing for aircraft to 
enter the existing parking area or the taxiway. A 
section view will be added to show this interface. 
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Item Page No./ Review Comment No. Section/Zone 
This design will apparently prohibit aircraft access to 
the taxiway from the MatCon surface. The 
Permittees must revise the Work Plan to clarify this 
issue. 

4 General The differential settlement calculations (Attachment 
A, Differential Settlement Evaluation) were based on 
two factors: increased load (stress) imposed on 
undisturbed waste as a result of placing relocated 
waste and capping materials on the flat top of the 
landfill and self-weight consolidation of the relocated 
waste, including the stress imposed by the weight of 
the capping material. A 1 00 by 1 00 foot grid was 
placed over the landfill footprint to calculate the total 
settlement at each nodal point and the differential 
settlement between the nodal points determined. 
The analysis provided does not appear to include 
settlement due to stress from live and dead loads of 
the five proposed aircraft hangers that are a part of 
the cover material. Each concrete pad for the 
hangers measures 190 ft by 48 ft. The concrete, 
structures and aircraft in the hangers will impose 
significant loads on the landfill and should be 
considered as major factors in the differential 
settlement calculations. A complete and detailed 
description of the equipment and aircraft that will be 
stored and maintained at these hangers must be 
presented. In addition, the use of the three "future 
tie-down" areas should be discussed and weights of 
typical aircraft also included in the settlement 
analysis. In addition, it appears settlement 
evaluation was not carried out for the armored 
portion of the main landfill and the DDA. The 
Permittees must revise the Work Plan to re-evaluate 
the differential settlement analysis for all landfill 
areas and address the issues raised in this 
comment. 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

The airport has reviewed these plans and would 
be responsible for routing traffic. 

Comments noted. The live load associated with No revision 
the movement of light aircraft was not considered 
because the ground pressure generated by the 
aircraft is over a small area (contact area of tire 
on the ground) and so will attenuate in the 
shallow subsurface. Light aircraft used at the Los 
Alamos airport range in weight from 3000 to 5000 
pounds gross weight and when distributed over 
the contact area of the tires, results in a weight of 
about 200 to 300 pounds per square foot for a 
very short period of time and would not impact 
settlement. The expected loadings will be 
discussed in more detail in the revised 
calculations and load limits will be cited, based 
on avoiding differential settlement or exceeding 
the MatCon compressive strength. 

When the planes are parked on the Matcon or on 
the concrete slab the weight distribution will result 
in an insignificant amount of added weight on the 
landfill materials below. The aircraft hangers will 
be constructed on the reinforced concrete slab 

i 
and the weight distributed over the entire area of 
the slab, resulting in a minimal weight on the 
bearing soils. The actual weight of the hangers is 
not known at this time, as they have not been 

I 

purchased by the airport. 

I 
In areas where the net load is zero due to 

I unloading, no settlement will occur. Calculations 
will be rechecked to ensure that the effect of the 

I concrete, hangers, aircraft, and Matcon have 
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Item Page No./ Review Comment No. Section/Zone 

5 General The attachments to the Work Plan, in various places, 
state that the final design drawings and 
specifications for both the main landfill and DDA are 
provided in the Remedy Design Work Plan for the 
TA-73 Airport Landfill. However, the drawings 
submitted with the Work Plan are marked "not for 
construction" and, thus, are not final drawings. In 
addition, some of the drawings are provided for 
illustrative purposes and cannot be considered final 
design drawings. For example, Note 1 to the typical 
hanger slab cross-section on Drawing No. 2024 
indicates that the concrete slab is for illustrative 
purposes only and is not intended to depict the 
actual slab required to support the hanger, and that 
the slab shall be designed consistent with loadings 
provided by the selected hanger manufacturer. The 
construction specifications provided in Specification 
03300 are too general for cast-in-place concrete and 
do not appear to take into consideration the live and 
dead loads that the hanger slabs are meant to 
support. The Permittees must revise the Work Plan 
to provide the final design package (i.e., design 
drawings and specifications) for the hanger slabs. 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

been taken into consideration. 

No evaluation of settlement of the DDA is 
necessary, since as discussed in the response 
for General Comment #1 , the final cover for this 
area was previously specified in the VCM Plan 
and approved by NMED without requiring a 
settlement evaluation. Little or no change in 
surface relief has been noted at the DDA, as 
discussed in the 01/12/06 discussion with NMED. 
Added compaction will occur by wheel-rolling 
during cover soil placement. 
Comments noted. The drawings are labeled "Not No revision 
for Construction" so that control of the drawings 
is maintained. Until the drawings have been 
approved by the State and DOE this note will be 
used. After the drawings are approved, they will 
be issued with a note "approved for construction". 
This way there is no confusion as to which 
drawings are to be used for construction. The 
ancillary plans will be revised as needed to note 
that the drawings are not for construction until 
approved. 

Specification 03300 is primarily intended to 
address the construction of Wall No.1 and has 
been used in the construction of numerous other 

! 

projects. The concrete hanger slabs were not 
designed as part of this submittal as noted on 
Drawing 2024. The slab cannot be designed until 
the hanger vendor and hanger type has been 

I 

identified. 

I 

Final designs for the MatCon surfaces, MSE 
retaining walls and hangar pads will not be 
available until after notice to proceed is received 

I by the Contractor from DOE-LASO and contracts 
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Item Page No./ Review Comment No. Section/Zone 

6 General The Construction Plan (Attachment B) addresses the 
construction sequence, procedures and schedule for 
both the Main Landfill and the DDA. The Work Plan 
provides very limited information for the DDA. 
Detailed design calculations (e.g., hydraulic 
calculations, differential settlements) presented for 
the main landfill are not provided for the DDA. The 
Permittees must revise the Work Plan to clarify 
whether this Work Plan is meant to address the 
design and construction of the Main Landfill only or 
provide detailed design information including 
engineering calculations for the DDA cover. 

7 General None of the engineering drawings provided clearly 
indicate the current limits of waste and the extent of 
the cover over the existing and the relocated waste. 
For example, the legend for Drawing No. 2002 
indicates a symbol for limit of "landfill final cover 
system/limit of waste." Because the limit of the cover 
and the limit of waste are indicated by the same 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

are awarded for design and construction of these 
features. Additionally, purchase of the hangers is 
the responsibility of the Los Alamos County 
Airport Authority, and is beyond the control of 
DOE-LASO. 

A conditional notice to proceed is expected for 
the remaining construction scope after 
agreement has been reached on resolution of 
NMED comments. NMED will be provided with 
the designs for their review and approval prior to 
construction. DOE-LASO and NMED will need to 
agree upon a schedule for this review and 
approval to ensure that construction can be 
completed in the 2006 field season. Completing 
construction in the 2006 field season is critical to 
ensuring that the Compliance Order milestone for 
this project can be met. 
Comment noted, please see response b) to No revision 
General Comment #1. The approved design by 
the state is for a minimum thickness of 12 inches 
of clean fill over the area and to maintain positive 
drainage. Therefore settlement calculations are 
not needed. Soil will be added as needed to 
achieve a minimum thickness of 12 inches of 
cover and positive drainage. 

Comments incorporated. The "Limit of Landfill Limit of Waste note: Drawing 
Final Cover System/Limit of Waste" line 2005, Note# 5. 
referenced should be viewed with respect to 
Sections A and G on Drawing 2005. These 
sections show termination details of the cover 
system, which extend beyond the "Limit of 
Waste". A note will be added to clarify that all 
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Item Page No./ 
Review Comment 

No. Section/Zone 

dashed line, it appears the cover system does not 
extend beyond the extent of the waste. It is not 
apparent from an engineering standpoint how this 
would be possible. Similarly, Detail G on drawing 
2005 shows the edge of the MatCon asphalt at the 
outer limit of the wastes. This design will allow 
pooling of runoff within rip rap immediately adjacent 
to the MatCon, and infiltration into the base course 
beneath the MatCon, along the entire southern edge 
of the landfill cover. The Permittees must revise the 
Work Plan to provide drawings that clearly show the 
extent of the waste and the cap, and how the cover 
is tied (anchored) to the ground beyond the waste 
limit to prevent infiltration of water beneath the 
MatCon on the edges of the landfill. 

8 General A 6-inch rip-rap and 18-inch compacted infiltration 
barrier layer are proposed as components of the 
armored portion of landfill cover. It is not clear how 
the thickness of the infiltration barrier layer was 
determined. Such determination should be 
supported by data from field tests to determine the 
predicted annual infiltration through the cover by 
measuring flux through different thicknesses of the 
layer to find the optimal thickness. The HELP Model 
can be used for such simulations. The Permittees 
must revise the Work Plan to discuss why an 18-inch 
infiltration layer was selected for the cover. 

9 General In the Post-closure Care and Monitoring Plan 
(PCMP) (Attachment E) inspection for breach of the 
cover by animal burrows is discussed. However, the 
Work Plan does not discuss what other measures 
(other than inspection and repair if damaged) could 
be considered or used to prevent burrowing animals 
from damaging the cover. The Permittees must 
revise the Work Plan to discuss this issue in detail. In 
addition, it is indicated that all animal burrows greater 
than approximately four inches in depth will be filled 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

waste must be relocated within this limit. 

Comment incorporated, please see the response HELP modeling: RDWP Section 
to General Comment No. 1. 2.2, pp. 3-5; Table 2.2-3, p. 17 

Comments incorporated, more specific post- Post-closure insgection and 
closure performance measures and corrective corrective actions for main landfill 
actions will be provided. Inspection and and IJDA: PCMP Section 3, p. 2; 
maintenance procedures for the DDA soil cover Section 3.1, p. 3. 
will be clearly identified. 
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Item Page No./ Review Comment 
No. Section/Zone 

and compacted using topsoil and equipment 
appropriate to the scale of the erosional features, 
and that excessive compaction will not be used 
unless repair of the underlying low-permeability soil 
layer is required. The Permittees must revise the 
Work Plan to clarify which parts of the main landfill or 
the DDA this procedure applies to and clearly identify 
the low-permeability soil layer referenced. 

10 General The PCMP does not discuss inspection and 
maintenance of the concrete pads for the hangers. 
The Permittees must revise the Work Plan to include 
inspection and maintenance procedures for the 
hanQer slabs. 

11 General In addition to the specified periodic landfill 
inspections, the PCMP should provide for inspecting 
the landfill after the next significant rainfall following 
the installation of the final cover, and annually at the 
end of the spring thaw. The Permittees must revise 
the Work Plan accordinQiy. 

12 General The Construction Plan and Project Specifications do 
not appear to contain procedures that address daily 
cover. The Permittees must revise the Construction 
Plan and Specifications to indicate that a minimum of 
6 inches of clean material will be placed over all 
waste surfaces at the end of every working day. This 
requirement is particularly applicable to the cover 
mining plan in which landfill cover material will be 
stripped from the top of the landfill. At the end of 
every working day, a minimum of 6 inches of clean 
soil material must be present between the surface 
and all waste, as required in NMAC 20.9.1, Section 
402. In the event that operations continue for more 
than a standard working day, no waste may be 
exposed to the environment for more than 12 hours. 

13 General Detailed structural plans, elevations, and design 
calculations are provided for Wall No. 1. Similar 
!plans and elevations, and design calculations are not 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

Comments incorporated, the requested lns12ection and maintenance of 
information will be provided. hangar 12ads: PCMP Section 

3.1.6, p. 4. 

Comments incorporated, the requested lns12ection after next significant 
information will be provided. rainfall after installation and 

annuall~ at end of S(2ring thaw: 
PCMP Section 3.1, p. 3. 

Comment noted. Trash, odors, and dust would be No revision 
controlled as described in Sections 5.5.3 and 
11.6 of the Construction Plan. Daily cover is not a 
requirement for closure under RCRA Subtitle C 
requirements and would be difficult to implement 
since the cover added at the end of each day 
would have to be excavated later. Recovering a 
thin (6-in) lift of cover material for reuse would be 
impracticable. The overall increase in the volume 
of excavated material that would occur would 
complicate the cut-and-fill balance and elevate 
the overall landfill surface; or would necessitate 
some off-site disposal of co-mingled waste and 
daily cover soil. 

Comments incorporated, please see the No revision 
response to General Comment #5. 
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Item Page No./ Review Comment 
No. Section/Zone 

provided for the other walls (i.e., Wall Nos. 2 through 
4 ). Specification Section 02273 Mechanically 
Stabilized Earth Retaining Wall, subsection 1.01, 
requires the Retaining Wall Subcontractor to provide 
detailed designs and a construction quality 
assurance plan for all retaining walls. The 
subcontractor is required to provide the Facility's 
Engineer the opportunity to review and verify the 
retaining wall designs, but no provision is included 
for final approval of the wall designs by NMED. The 
Permittees must revise the Work Plan accordingly. 

1 Section 2.3, It is stated in this section that the "final design 
Final Design, package, which includes specifications, drawings, 

page4 and engineering calculations, is included as 
Attachment A. The final design specifications and 
drawings will incorporate NMED review comments of 
the draft final design package and represents the 
final specifications directing construction of the 
landfill cover." As the drawings submitted in 
Attachment A are marked "not for construction" and 
the details of some cover components are not 
provided (e.g., aircraft hanger slabs and retaining 
walls) they are not a part of the final design package 
that could be used to direct construction of the landfill 
cover. The Permittees must revise the Work Plan to 
provide final design drawings and details, or include 
provisions for NMED review and approval of future 
final design submittals from subcontractors. 

2 Section 6.0, This section was apparently intended to respond to 
Demonstration the requirement of the NMED Conditional Approval 

of Cover of the VCM Plan that the Work Plan includes a 
Performance, demonstration of cover performance for the life of the 

page 5 cover. This section simply references Attachment E 
(Post-closure Care and Monitoring Plan), but the 
referenced plan does not provide the information 
requested by the Conditional Approval Letter. As 
indicated above in the General Comments, the 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 
~ 

Comments incorporated, please see the No revision 
response to General Comment #5. 

Comments incorporated, please see response c Demonstration of cover 
to General Comment #1. performance: RDWP Section 6.0, 

p. 7 

Post-closure cover insQection and 
maintenance: PCMP Section 3.1, 
pp. 3-4; RDWP Section 8, p. 8 

HELP modeling: RDWP Sectio!l_ 
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Item Page No./ 
Review Comment 

No. Section/Zone 

Permittees must revise the Work Plan to satisfy this 
requirement. 

3 Attachment A, This section requires that infiltration layer fills be 
Construction compacted to at least 98% of the maximum dry 

Specifications, density. Table 02200-2, Field Quality Control, 
Section 02200 Minimum Testing Acceptance Criteria, however, 

Earthwork, specifies 95% of maximum dry density. The 98% 
Subsection requirement applies to fill materials in Table 02200-2. 

3.02.0.4 Assuming that Table 02200-2 is accurate, the 
Placing Fill Permittees must correct the text in subsection 
Materials, 3.02.0.4. 

page 02200-13 

4 Attachment A, Based on the location of Section E as shown on 
Drawing No. Drawing No. 2002, Section E should depict the 
2011, Detail hanger slab replacing the MatCon asphalt cover. The 

Section E Permittees must clarify whether the "Pavement 
Section" in Section E is actually the hanger slab. 

5 Attachment A, The settlement analysis accounts for increased loads 
Differential consisting of relocated waste and capping materials. 
Settlement Although the discussion (last paragraph) 
Evaluation, acknowledges the potential for elastic settlement, 
sheet 2 of9 this type of settlement is not addressed in the 

following calculations. Since the plans for the landfill 
apparently include long term traffic consisting of 
various unspecified types of aircraft and other heavy 
vehicles such as fuel and cargo trucks, elastic 
settlement and the effects of such settlement on the 
relatively thin (4-inch) MatCon pavement should be 
specifically evaluated. Cracking of the MatCon 
surface will allow infiltration of stormwater, 
generation of leachate, and may lead to more 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

2.2, pp. 3-5; Table 2.2-3, p. 17 

Test Qad demonstrations: CQCP 
Section 6.6, p. 9; and Section 
6.11, p. 1 0; CP Section 5.5.6, pp. 
10-11; and Section 5.6.6, p. 13 

Comments incorporated. Both the table and text ComQaction reguirements: 
will be corrected. The superscript "2" should be Section 02200.3.02.0.4 
applied to the infiltration layer field dry density 
and field moisture content, indicating that the 
acceptable range of values will be established 
upon completion of preconstruction testing. The 
preconstruction testing will establish an 
acceptable range of values for both that will result 
in the required as-built permeability. The text in 
Section 02200.3.02.0.4 will be revised 
accordingly. 
Comment noted, the area shown in Section E is No revision 
now a tie-down area that will not have a hangar 
slab. Section E accurately depicts this 
configuration. 

Comments noted. Elastic settlement of the No revision 
landfilled materials would occur during 
construction. Therefore, the impacts of any 
elastic settlement that may occur would be 
addressed while placing fill material 
(Existing/Relocated Interim Cover Material or 
Aggregate Base Course). The thickness of either 
of these materials would be increased to account 
for effects of elastic settlement. Elastic settlement 
is not anticipated after placement of MatCon. The 
MatCon pavement will be designed to support 
aircraft as well as support vehicles, which 
includes the installation of a stable foundation 
(Aggregate Base Course). The O&M manual for 
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Item Page No./ 
Review Comment 

No. Section/Zone 

substantial settlement and general failure of the 
asphalt cover system. The Permittees must revise 
the Work Plan to provide an evaluation of elastic 
settlement due to aircraft and other traffic, and the 
resulting effects on the MatCon asphalt cover 
system. 

6 Attachment A, The first full paragraph states, "Furthermore, there is 
Differential no evidence of a perched water table or leachate 
Settlement mound within the landfill." The Permittees must 
Evaluation, revise the Work Plan to provide data to support this 
sheet 2 of9 contention or provide a reference for these 

determinations. 

7 Attachment A, In Table 1, at the bottom of this sheet, the interim 
Differential cover thickness is given as 1 foot. The engineering 
Settlement drawings (e.g., Drawing No. 2005) indicate the 
Evaluation, interim cover thickness as a minimum 6 inches. The 
sheet 5 of9 Permittees must clarify if the thickness used in the 

settlement calculations is the maximum expected or 
the average thickness of the interim cover. 

8 Attachment A, The last paragraph states "it is particularly important 
Differential to provide positive drainage and a design slope of 
Settlement approximately 2% on the top area of the landfill." 
Evaluation, However, the constructed slope of the landfill wiff be 

Sheet 9 of9 less than the NMED prescribed slope of 2% and the 
minimum post-settlement slope was calculated to be 
1.3%. Because a minimum slope of 1% is typically 
recommended for asphalt surfaces, it is concluded 
(in the Conclusion Section) that the minimum slope 
predicted will be sufficient to provide long-term 
positive drainage. The Permittees must revise the 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

the MatCon will address inspection and 
maintenance to prevent infiltration of stormwater 
in the event of cracking. 

Comment incorporated, Section 2.3.5 of the RFI Perched water table or leachate 
report will be cited as a reference for this mound: Differential settlement 
statement. calculations p. 2 of 10. 

Additionally, cone penetrometer testing 
performed in January of 2004 at 32 locations on 
the main landfill showed no indication of perched 
water. Moisture was only indicated when the 
cone went through clayey material and was 
indicative of the higher moisture content of clayey 
materials. These results will also be cited. 
Comment noted. The thickness of the interim No revision 
cover thickness will not be less than 6 inches. 
The exact thickness of this layer cannot be 
determined at this time as it depends on the 
thickness, after compaction, of the relocated 
waste. The use of 1-foot of material in the 
example calculation was to reflect a more 
conservative condition than the minimum 
requirement of 6 inches. 
Comments incorporated. Slopes of 2% to 3% are Post-settlement slo1;1es: 
common for vegetated or rock surfaces, to Differential settlement 
promote drainage. For paved areas slopes of calculations p. 9 and 1 0 of 1 0 
0.5% are common. For those areas that are not 
paved, slopes of at least 2% have been provided. 
The minimum slope on paved surfaces will not be 
less than 1%. 

For the Matcon surface, the area can be 
considered like a parking lot and slopes of 1% 
are acceptable, since runoff occurs much 
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Item Page No./ Review Comment No. Section/Zone 
Work Plan to clearly indicate which slope will be 
used in the long-term plan, considering the fact that 
the findings of the post-settlement analysis do not 
indicate that the design will provide a long-term slope 
of 2% _Qercent. 

9 Attachment A, Under "Conclusions," it is stated that due to 
Differential settlement of the landfill and consolidation of the 
Settlement relocated waste due to compaction by construction 
Evaluation, equipment, it is possible that the final grades shown 
sheet 9 of 9 on the project drawing will not be achieved." The 

Permittees must revise the Work Plan to provide 
acceptance criteria for what grades will be adequate 
and procedures to follow in the event final grades 
shown on the drawings are not achieved, or provide, 
in the final Work Plan submittal, an achievable 
grading plan. 

10 Attachment E, It is stated that "the cover of the DDA will consist of 
Post-Closure re-grading the DDA surface with a uniform 12 in. of 

Care and native soil cover, followed by revegetation of the 
Monitoring disturbed surface." In addition, the Construction Plan 

Plan (PCMP), (Section 5.4) states that the DDA will be constructed 
Section 2.0, to include a minimum of 12 inches of top soil over the 

Requirements, existing waste. However, Detail 4 of Drawing No. 
page 1 2005 indicates that soil cover thickness will vary 

between 0 and 12 inches. The Permittees must 
revise the Work Plan to correct or clarify the intent of 
this drawing 

11 Attachment E, This section states that the MatCon asphalt surface 
PCMP, Section will be inspected and evaluated in accordance with 
3.1.5, MatCon the MatCon Operation and Maintenance Plan 

Asphalt prepared by the MatCon subcontractor, which is 
Surface, page apparently to be submitted at some future time. This 

4 document will be critically important to maintaining 
the long-term effectiveness of the landfill cover 
system. The Permittees must revise the Work Plan 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

Resolution Revision/where incorporated 

quicker. 

The calculation will identify areas and slope 
grades for the different material surfaces. 

Comments incorporated. The intent of this Minimum grades: Differential 
statement was to indicate that the design settlement calculations p. p. 9 and 
elevations may not be achieved but that the 10 of 10 
"intent" of the grading plan would be maintained. 
That is, the intent of the design is to minimize the 
volume of foreign borrow required to achieve the 
subgrade elevation. If after placement and 
compaction of the relocated waste and relocated 
cover soil the specified elevations have not been 
achieved, the final grades will be lowered or 
raised in order to avoid the unnecessary import 
or export of materials. Criteria will be added to 
clarify minimum values. 
Comment incorporated. The drawing will be DDA minimum final cover: 
revised to note that a final DDA cover thickness Drawing 2005 
of 12-in minimum is required. Drawing 2019 
shows the amount of fill required to achieve a 
minimum thickness of 12 inches of fill over the 
DDA and to achieve contours that provide 
positive drainage. 

Comments noted, ptease see the response to No revision. 
General Comment #5. 
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Item Page No./ Review Comment No. Section/Zone 

to incorporate the O&M Plan into the PCMP. 

RDWP = Remedy Design Work Plan 
CQCP = Construction Quality Control Plan 
CP = Construction Plan 
PCMP = Post-Closure Care and Monitoring Plan 

--····-

Resolution Revision/where incorporated 
~~- -~-~·---~·-
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Remedy Design Work Plan for the LASO TA-73 Airporl Landfill; Rev. 1 

2.2 Basis for Revised Design 

The Phase II Work Plan, Revision 0 (North Wind 2004), proposed a vegetated earthen cover that met the 
Resource Conservation and Recovery Act (RCRA) Subtitle C functional requirements identified in 40 CFR 
265.310 for the unlined TA-73 Airport Landfill. NMED approved the design with stipulations in September 
2004 (NMED 2004). Following submittal of the Phase II Work Plan (Revision 0), LAC officially notified 
DOE of their concerns with the proposed remediation on the airport landfill (September 16, 2004 ). The 
primary issue of concern was that the submitted design did not account for or accommodate airport 
expansion plans. 

On October 7, 2004, DOE requested from NMED an extension for response to comments on the Phase II 
Work Plan. NMED granted this extension on October 20, 2004, with a due date of December 31, 2004 for 
receipt of comment response. 

Alternatives to the Revision 0 design for the main landfill were tentatively evaluated and casted during the 
remaining calendar year of 2004. On December 20, 2004, DOE requested a second extension for 
response to comments and to prepare an Environmental Assessment (EA) on reasonable alternatives for 
remediation of the airport landfill and to perform impact analysis. NMED granted this second extension 
with a new due date for response to comments scheduled for June 30, 2005. The preparation of the EA 
was initiated at this time. 

The EA for the remediation of the LAC Airport Landfill was completed on March 29, 2005 (DOE 2005a) 
and released for public comment on April 4, 2005. The EA provided interested parties several alternatives 
to remediation of the landfill and provided sufficient evidence and analysis for determining the significance 
of impacts from the corrective measures alternatives. The federal decision to be made in the EA process 
was to determine whether to prepare an Environmental Impact Statement (EIS) based on the significance 
of the environmental impacts. This process also provides a vehicle for stakeholders to share their ideas 
concerning the proposed corrective measures alternatives with DOE officials. 

Stakeholder comments were received from the Federal Aviation Administration (FAA), NMED, Aircraft 
Owners and Pilots Association, and San lldefonso Pueblo. The comments consisted of statements and 
questions concerning duration of the corrective measures, environmental justice, administrative authority 
language, incorrect names, and a request for removal of a cumulative impact section sentence. Additions, 
deletions, and appropriate changes were made to the draft EA in response to these comments. Based on 
stakeholder input and evaluation results of the EA, a Finding of No Significant Impact (FONSI) for this site 
was prepared and signed by DOE officials in May 2005 (DOE 2005b). 

Based on stakeholder input and future use considerations of the main landfill area, Alternative 1 
(as described in the EA) was determined to be the preferred alternative for design and construction. 
Alternative 1 involves leaving waste in place at the main landfill, relocating waste from the east slope to 
the main landfill surface, installing a gas collection system below a MatCon ™ cover (proprietary 
formulation of asphalt) over the landfill, constructing a retaining wall at the base of the east slope, and 
covering the DDA as previously described in the original design. The remaining east slope and north 
slopes would have infiltration barriers and rock armor finishes. In addition, airport improvements would be 
made to the west end of the main landfill, including hanger pads and aircraft tie-downs. This alternative 
meets 40 CFR 265.310 functional requirements for the TA-73 Airport Landfill closure and was the 
preferred alternative of stakeholders. This alternative was the basis for design for Revision 1 of the 
Remedy Design Work Plan. 

Landfill cover requirements cited in 40 CFR 265.310 are assessed, with respect to the MatCon™ cover, 
in Table 2.2-2 (see Section 12). MatCon ™ paving was evaluated by the EPA SITE Program and was 
determined to be able to achieve as-built hydraulic conductivities of less than 1 E-08 em/sec, "which 
exceeds the requirement of less than 1 E-07 em/sec established for RCRA Subtitle C hazardous waste 
landfill covers ... " (EPA 2003). The referenced Subtitle C permeability requirement is for lined landfills, 
based on requirements that a) the landfill cover " ... have a permeability less than or equal to the 
permeability of any bottom liner or natural subsoils present" (40 CFR 265.31 0(1 )(5); and b) the lower 
component of the landfill liner " ... must be constructed of at least 3ft of compacted soil material with a 
hydraulic conductivity of no more than 1 E-07 em/sec (40 CFR 264.301 (c)(1 )(i))." 
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Remedy Design Work Plan for the LASO TA-73 Airport Landfill; Rev. 1 

NMED (2006) issued a Notice of Disapproval of RDWP Revision 1 and requested that DOE-LASO 
demonstrate equivalency of the final cover to a RCRA Subtitle C "prescriptive" cover with respect to water 
flux through the cover, using the HELP code. In response DOE-LASO compared infiltration through the 
RDWP Revision 1 cover and a RCRA Subtitle C Minimum Technology Guidance (MTG) cover. 

The EPA's technology guidance for RCRA Subtitle C closure cover design is presented in EPA (1989). 
The cover profile shown in Figure 1 of EPA (1989) was used to represent a RCRA Subtitle C MTG cover. 
The EPA's HELP model Version 3.07 (Shroeder et al., 1994) was used to evaluate the hydrologic 
performance of the RCRA cover and the alternative covers. Table 2.2-3 summarizes the input 
parameters and comparative results of the HELP model simulations of the cover alternatives. The HELP 
model is a quasi-two-dimensional model developed for conducting water balance analyses of landfill 
cover designs (Shroeder et al., 1994). The model simulates the climatic conditions of a site and the 
resulting soil-water processes of runoff, evapotranspiration, infiltration, lateral drainage and deep 
percolation. Weather data for the five wettest consecutive years of observations at LANL were used for 
the comparison. 

The primary purpose of the HELP model is to assist in the comparison of design alternatives. While the 
HELP model is useful for comparative purposes, it is important to note that: 

• The model imposes limits on the configuration of the cap. Most significantly for this comparison, a 
barrier layer cannot be used at the surface. This forced incorporation of a 0.01-in thick sand surface 
layer in the modeled MatCon cap. 

• The results are inexact. For example, the model tends to underestimate runoff (Shroeder et al., 
1994), which tends to lead to overestimates of percolation (Benson and Pliska, 1996). 

HELP modeling results reported in Table 2.2-1 for the RDWP Revision 1 and RCRA designs show more 
infiltration for both the 2% (MatCon) and 25% (rock armor over soil) slope areas, than for the RCRA MTG 
cover on equivalent slopes. As noted above, HELP was designed to calculate the differences between 
variations in RCRA cover designs, and does not accept an impermeable barrier as a surface layer-that 
violates the models rules. A pseudo-infiltration layer was used at the surface to allow the code to model 
the MatCon surface. The effects of adding this pseudo-layer on modeled percolation through the cover 
are unknown. 

The differences between the current design and the RCRA cover for the 2% slopes are very small in the 
context of the average annual precipitation. Average annual precipitation is about 24 inches using the 
very conservative weather data set discussed previously. The RDWP Revision 1 design allowed 
infiltration of about 0.2% more of the average annual precipitation, or about 0.06 inches. Given the 
requirement to add a surface pseudo-layer to force the model to run the MatCon cap configuration, this is 
not viewed as a significant difference. The RDWP Revision 1 MatCon surface remains as the main landfill 
cover design. 

A MatCon test pad will be constructed, cored and tested for saturated hydraulic conductivity prior to 
construction of the final cover. Construction of the MatCon landfill cover surface will not proceed until the 
specified saturated hydraulic conductivity of 1 E-08 em/sec is achieved. The hot mix formulation and 
construction procedures will be modified as needed to achieve the requirement. The Construction Quality 
Control plan for the MatCon cover, to be prepared by the vendor upon contract award, will describe 
procedures for coring and testing. The Operation and Maintenance Plan for the MatCon surfaces will be 
provided by the vendor upon contract award. 

The differences between the RDWP Revision 1 design and the RCRA cover for the 25% slopes are more 
significant. The RDWP Rev 1 design allows about 1. 7% more infiltration of the average annual 
precipitation or about 0.43 inches. 

Several conceptual designs were modeled to try to match RCRA cover performance for the 25% and 33% 
sloped areas. The preferred conceptual design for the slopes consists of, top to bottom: 
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Several conceptual designs were modeled to try to match RCRA cover performance for the 25% and 33% 
sloped areas. The preferred conceptual design for the slopes consists of, top to bottom: 

• 6-in of geocellular slope protection with a vegetated surface, 

• 12-in infiltration layer soil, 

• 0.2-in geosynthetic drainage layer, 

• 6-in infiltration layer soil, and 

• 6-in grading fill. 

This design allows less infiltration than the RCRA Subtitle C cover, while not increasing the cover 
thickness, thereby maintaining the RDWP Rev 1 slopes and grades and not requiring off-site waste 
shipment. This design was selected over other options, including addition of a flexible membrane liner 
(FML) in the cover profile, for the following reasons: 

• Geocellular slope protection with a vegetated surface promotes runoff better than rip-rap and thereby 
less infiltration; 

• Geocellular slope protection with a vegetated surface provides more ET than rip-rap and thereby less 
infiltration; 

• Geocellular slope protection with a vegetated surface is easier to install than rip-rap at this site; 

• Welding of FML panels is not required; 

• Rigorous QA for installing an FML is not required; 

• Produces a more stable slope-an FML would reduce the slope stability due to the interface friction 
angle; 

• Not subject to shear failure at liner/soil interface due to potential added loadings from snow removed 
from paved surfaces at airport; 

• Not subject to failure at liner/soil interface due to release of water from melting snow; 

• No rip-rap required and thereby less haul truck traffic on access roads; and 

• No gas collection required on slopes-addition of an FML would require extending gas collection piping 
underneath. 

Adding geocellular slope protection with a vegetated surface to the 25% and 33% slopes, and a 
geosynthetic drainage net in the cover profile, would be constructable using the described configuration, 
and would significantly improve performance. The stakeholder requirements to maintain the slopes and 
elevations in the current design, with no waste shipped off-site, would be met. 

Biointrusion by burrowing animals and exhumation of waste are not considered to impair final cover 
performance on the main landfill. The planned remedy will remove vegetation from about 80% of the main 
landfill surface, cover the waste with resistant surfaces, and eliminate habitat that would attract wildlife. 
Burrowing animals could potentially penetrate the geocell and vegetation on the slopes, however intrusion 
beyond the geosynthetic drainage net into waste would be unlikely. Additionally the expanded airport 
operations on the MatCon capped area will further discourage use by wildlife. This remedy will therefore 
greatly reduce or eliminate the potential for biointrusion. 
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An infiltration layer soil test pad will be constructed, cored, and tested for saturated hydraulic conductivity. 
Construction of the infiltration layer will not proceed until the specified saturated hydraulic conductivity of 
1 E-05 em/sec is achieved. The construction procedures will be modified as needed to achieve the 
requirement. The attached Construction Plan (Attachment B) and Construction Quality Control Plan 
(Attachment C) describe construction and testing of the infiltration layer soil test pad. 

The final cover configuration described above for the main landfill surface and slopes, and for the DDA, 
meets all regulatory and stakeholder requirements and is the basis for this revision of the final design. 

2.3 Final Design 

The final design package, which includes specifications, drawings, and engineering calculations, is 
included as Attachment A The final design specifications and drawings will incorporate NMED review 
comments of the draft final design package and represents the final specifications directing construction 
of the landfill cover. 

3.0 CONSTRUCTION OR IMPLEMENTATION DETAILS 

The Construction Plan for the LASO TA-73 Airport Landfill (North Wind 2005a) is included as Attachment 
8 and describes methods and protocols that NWI will use to manage construction activities at the Airport 
Landfill project. The Construction Plan summarizes planned construction activities and shows how 
specific construction activities will be completed in accordance with final design specifications and 
drawings. 

The Construction Plan provides construction management protocol, including key personnel 
responsibilities, reporting requirements, and a detailed construction schedule. The Construction Plan also 
provides a detailed description of construction activities, which include: 

• Procurement of materials and services; 

• Mobilization activities, which include assembling construction documents, conducting a construction 
readiness assessment, building access roads, installing temporary field trailers, initial surveying of the 
DDA and main landfill, mobilizing heavy equipment to the site, and locating underground utilities; 

• Site preparation activities, which include installing perimeter fencing, installing storm water run-off and 
erosion controls, abandoning existing monitoring wells within the footprint of the main landfill, and 
abandoning and/or relocating existing utilities; 

• Construction of the DDA, which includes a pre-construction survey, rough regrading, adding topsoil 
(as needed) to bring final topsoil to 12 in. over the entire DDA footprint, and surveying the final grade; 

• Construction of the east and north slopes of the main landfill, which includes salvaging existing soil for 
use as subgrade, a pre-excavation survey, relocating existing municipal landfill waste, establishing the 
subgrade, adding the infiltration layer, adding geosynthetic drainage net, adding geocellular slope 
protection with a vegetated surface on the slope surfaces, adding a retaining wall at the toe of the east 
slope, and a survey of the final grade; 

• Construction of the approved cover over the main landfill, which also includes stripping and 
stockpiling soil cover, relocating waste, backfilling soil, compaction and contouring of area, placement 
of gas collection layer aggregate and piping, and placement of MatCon ™ asphalt surface. 
Construction will additionally include installation of hanger pads and aircraft tie-downs on the 
MatCon ™ surface; 

• Revegetation of the DDA; 

• DOE inspection and acceptance; and 

• Demobilization. 
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The Construction Plan also provides meetings and inspections criteria; quality controls; health and safety 
controls; operation, maintenance, and monitoring requirements; and training and certification 
requirements. 

Quality control (QC) of constructed landfill components is an important element of the Airport Landfill 
project. The Construction Quality Control Plan (CQCP) for the TA-73 Airport Landfill (North Wind 2005b) 
provides QC requirements for construction activities, including testing, in progress inspections, and hold 
points critical between phases of the construction. The CQCP is included as Attachment C. 

4.0 WASTE MANAGEMENT PLAN 

The Waste Management Plan (WMP) for the LASO TA-73 Airport Landfill (North Wind 2005c) describes 
methods that NWI will use to manage waste generated during execution of the Airport Landfill project. 
The WMP, included as Attachment D, describes waste management goals, pollution prevention and 
waste minimization techniques, methods for managing nonhazardous waste streams and 
petroleum-contaminated soil, training requirements, and spill notification and reporting protocols. 

5.0 VAPOR MONITORING SYSTEM DESIGN AND PLAN 

Based on the proposed design and construction of the MatCon ™ surface over the main landfill surface 
and the future construction of airplane hangers on the MatCon ™, a gas collection system with surface 
venting will be installed to ensure that combustible gas levels do not exceed 25% of the LEL in any 
enclosed structure, or 100% of the LEL at the north edge of the cap. 

The gas collection system is included in the design package and includes specifications for a minimum of 
6 in. of coarse base aggregate overlying woven geotextile, perforated piping within the aggregate, and 
gas vent locations to the surface. The system will initially be operated passively and monitored. If 
combustible gas levels exceed the limits described above, the system will be connected to blowers and 
vented actively until the limits are attained. The PCMP provides a monitoring schedule and procedures. 

6.0 DEMONSTRATION OF COVER PERFORMANCE 

The Post-closure Care and Monitoring Plan (PCMP) for the TA-73 Airport Landfill (North Wind 2005d) is 
included as Attachment E and identifies post-closure care and monitoring requirements for the landfill and 
describes activities to meet those requirements. The PCMP applies to operation and maintenance of the 
cover integrity. 

The PCMP identifies regulatory requirements for post-closure care and monitoring; post-closure 
monitoring and maintenance methods for the cover system, storm water control system, survey 
benchmarks, gas collection system and access roads; record-keeping and reporting requirements; and 
describes an inspection schedule for years one through five of the post-closure period. 

Additional demonstration of cover performance is provided in the HELP modeling performed for the final 
cover design, as discussed in Section 2. Further demonstration will be provided by constructing and 
testing test pads for the MatCon and infiltration layer soil layer, as described in the Construction Plan and 
the Construction Quality Control Plans; and in the Operation and Maintenance Plan for the MatCon 
surfaces, to be provided after contract award. 

7.0 SCHEDULE FOR COVER MAINTENANCE 

The schedule for cover maintenance is provided in the PCMP (Attachment E). All main landfill and DDA 
cover system components shall be inspected initially after the first significant rainfall following the 
installation of the final cover, and annually after the end of the spring thaw so that the condition of 
vegetation on the DDA and on the main landfill slopes can be inspected and corrected, as needed, early 
in the growing season. All other deficiencies should be corrected at the earliest opportunity and before the 
end of the calendar year in order to be completed during the reporting period. 
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8.0 CLOSURE AND POST-CLOSURE CARE 

Methods for closure and post-closure care are provided in the PCMP (Attachment D). The following 
subsections describe inspection and maintenance tasks. 

8.1 Cover System 

Cover inspections at the DDA and main landfill will include site walkovers looking for and documenting 
erosional damage and cracks, gaps at seals between asphalt and concrete, animal burrows, 
subsidences, and condition of vegetation. The PCMP provides an inspection schedule and methods for 
repairing these conditions, if warranted. The vendor will provide an operation and maintenance plan for 
the MatCon surfaces upon contract award. 

8.2 Storm Water Control System 

Annual storm water control system inspections will include all areas of the site, as described for 
post-construction in the Storm Water Pollution Prevention Plan (SWPPP) for the TA-73 Airport Landfill 
(North Wind 2005e). Inspectors will look for evidence of, or the potential for, pollutants entering the storm 
water conveyance system. Discharge locations identified in the site plans will be inspected to determine 
whether erosion controls are effective in preventing significant impact to Pueblo Canyon. 

8.3 Survey Benchmarks 

Annual inspections will include locating and documenting the condition of permanent survey benchmarks. 
Benchmarks will be maintained in a clearly visible condition. 

8.4 Retaining Walls 

Visual inspections will be performed for both the concrete and mechanically stabilized earth (MSE) walls. 
The PCMP provides an inspection schedule. 

8.5 Landfill Gas Collection System 

Enclosed spaces overlying or adjacent to the closed landfill, and the cap perimeter nearest the property 
boundary, will be monitored for combustible gas. The PCMP provides an inspection schedule and 
procedures. 

9.0 VOLUNTARY CORRECTIVE MEASURE PLAN GROUND WATER MONITORING DATA 

In the VCM Plan conditional approval letter (NMED 2003), NMED inquired as to why certain monitoring 
well sampling data were collected and results not reported. The comment was in regard to 
Section 2.3.2.1, "Monitoring Well Sampling" of the VCM Plan (LANL 2002), which states: 

" ... therefore, the data are of little or no use when evaluating the effectiveness of the 
run-on controls, and the monitoring well sampling results are not presented in this plan." 

LANL's response to the inquiry was that the above referenced data will be provided to NMED in the 
Remedy Design Work Plan. The following information (Rust 2004), provided by NWI, responds to 
NMED's inquiry and is included to satisfy LANL's commitment that the explanation will be included in the 
Remedy Design Work Plan: 

"The pore water sampling from the existing monitoring wells that was attempted during 
the supplemental sampling campaign executed in 2001 failed to generate meaningful 
data. All wells were sampled in an attempt to collect pore water to verify the effectiveness 
of run on controls and to assess the moisture content within the landfill after 2 years of 
storm water diversion. Unfortunately, inadequate pore water was collected from any of 
the monitoring wells for meaningful analysis. It is believed that this is due to the ongoing 
drought conditions, which has resulted in inadequate landfill moisture to sustain water in 
the subsurface, coupled with the installation of the aforementioned storm water controls 
to divert runoff that formerly drained onto the landfill." 
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Table 2.2-3. I __ _ _ _ _ nput d Its for HELP model" parameters anc _____ < _ --< - --- .. 

EPA Subtitle C EPA Subtitle C RDWP Rev 1 Design RDWP Rev 1 Design Alternative Cover Alternative Cover 
Parameters Cover (3% slope) Cover (25% slope) (2% slope) (25% slope) (25% slope) (33% slope) 

"Dummy layer" 

6-in topsoil layer 6-in rip rap (Type 1, 
(HELP does not allow 

6-in rip rap (Type 1, 6 inches silty loam 6 inches silty loam 
(Type 9 (silty loam); override 

a Type 4 layer 
override topsoil (Type 9; topsoil (Type 9; 

Layer1 
permeability = w/permeability = 

(membrane) to be on 
w/permeability = permeability = permeability = 

1.9 x 104 em/sec) 20 em/sec) 
the top). Modeled as 

20 em/sec) 1.9 x 10-4 em/sec) 1.9 x 10-4 em/sec) 
0.01 inches of Type 1 
(sand). 

4-in Matcon Layer 
(modeled as 

18-in soil layer (Type 18-in soil layer (Type bentonite mat (Type 12-in sand (Type 1, 
12-in compacted fill 12-in compacted fill 

17); override perm.= (Type 22 (compacted (Type 22 (compacted 
Layer2 

12 (silty clay); 12 (silty clay); 
1 X 1 0"8 em/sec); 

override 
loam); override w/ loam); override w/ 

permeability - permeability - w/permeability = 
4.2 x 10·5 em/sec) 4.2 x 10·5 em/sec) placement quality = 

10 em/sec) 
permeability = permeability = 

0 pinhole/acre, 1.0 x 10-5 em/sec) 1.0 x 10-5 em/sec) 
0 defects per acre, 
perfect placement 

12-in coarse sand 12-in coarse sand 6-in coarse sand gas 
18-in compacted fill 

0.2-in Geosynthetic 0.2-in Geosynthetic 
drainage layer (Type drainage layer (Type filtration layer (Type (Type 22 (compacted Drainage Layer (Type Drainage Layer (Type 

Layer3 loam); override w/ 
1; permeability = 1 ; permeability = 1 ; permeability = 

permeability = 
20; permeability = 20; permeability = 

0.01 em/sec) 0.01 em/sec) 0.01 em/sec) 
1.0 x 10-5 em/sec) 

10 em/sec) 10 em/sec) 

20 mil FML (Type 35; 20 mil FML (Type 35; 
permeability = 2.00 x permeability = 2.00 x 

12-in compacted fill 
6-in compacted fill 6-in compacted fill 

10"13 em/sec); 1 0"13 em/sec); 
(Type 22 (compacted 

(Type 22 (compacted (Type 22 (compacted 
Layer4 placement quality = placement quality = 

loam); permeability= 
n/a loam); override w/ loam); override w/ 

5 pinhole/acre, 5 pinhole/acre, 1.9 X 1 0"5 em/sec) 
permeability = permeability = 

4 defects per acre, 4 defects per acre, 1.0 x 10-5 em/sec) 1.0 x 10-5 em/sec) 
good placement good placement 

24-in soil barrier layer 24-in soil barrier layer 

LayerS 
(Type 16; (Type 16; 

n/a n/a n/a n/a 
permeability = permeability = 
1 x 10·7 em/sec) 1 X 1 0"7 em/sec) 

Tops lope 3% 25% 2% 25% 25% 33% 

Average annual 
percolation 0.0002" 0.00004" 0.056" 0.427" 0.00000" 0.00000" 
through barrier, 
inches of water 
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SECTION 02200 
 

EARTHWORK 
 

 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. The work to be performed under this section includes requirements for excavation; 

subgrade preparation; placement and compaction of structural fill and other soil or 
aggregate materials, including low-permeability soil; grading; items associated with 
the backfilling of pipe/utility trenches; filling for roads, channels, etc. as required; and 
performing laboratory and field testing of earthwork materials, as shown on the 
Drawings or as directed by the Engineer. The work shall also include completing up 
to 5 geotechnical test borings along the alignment of Wall No.1. 

 
1.02  RELATED SECTIONS AND REFERENCES 
 
 A. Section 02100 – Clearing and Stripping 
 

B. Section 02270 – Channel Protection 
 

C. Section 02750 – Stormwater Management and Discharge 
 

D. Section 02930 – Erosion and Sediment Control 
 

E. SWPPP, June 2005. 
 

F. CQCP, June 2005. 
 
 G. Construction Plan for LASO TA-73 Airport Landfill, June 2005. 
 
 H. New Mexico Department of Transportation (NMDOT) Specifications for Highway 

and Bridge Construction, 2000 Edition. 
 
1.03 DEFINITIONS 
 
 A. Definitions pertinent to the earthwork requirements of this project include: 
 
  1. Existing/Relocated Interim Cover Material – on-site soil suitable for 

backfilling pipe trenches and associated in-line structures and for use in 
backfilling areas from which waste was removed.  

 
  2. Structural fill – suitable imported soil/aggregate used for wall backfill.  
 
  3. Common borrow – suitable soils meeting the material requirements 

specified herein and provided from locations within the limits of the site 
property. Common borrow, to the greatest extent practicable, within the 
limits of construction methods, engineering judgment and design and in 
accordance with these Specifications shall be used for site construction. 

 
  4. Foreign borrow – suitable material meeting the material requirements 

specified herein and provided from sources outside the limits of the site 
property. Foreign borrow will be used to supplement common borrow 
material as needed. 
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5. Infiltration layer soils – defined as foreign borrow, suitable material meeting 

the requirements specified herein, and infiltration layer soil for use within 
the main landfill cover system shall be common borrow, environmentally-
clean and free of organic material, frozen material, wood, or foreign trash, 
or other objectionable materials which may be decomposable, 
compressible, or which cannot be properly compacted, shall not contain 
recycled materials. 

 
6. Topsoil – suitable material meeting the material requirements specified 

herein; and provided from sources within or outside the limits of the site 
property. 

 
  7. Unsuitable material – unsuitable material not meeting the requirements set 

forth herein for fill materials or as otherwise determined by the Engineer to 
be inappropriate and/or unacceptable for use. Unsuitable material shall be 
disposed of by the Contractor in the main landfill. 

 
  8. Environmentally-clean – soil purchased from commercially available 

sources shall be certified to be free of chemical contaminants by the seller. 
The Engineer reserves the right to require additional chemical testing by the 
Contractor, at no cost to the Engineer, of proposed foreign borrow material 
to verify its environmental cleanliness should the borrow site history 
suggest the possible presence of contamination. The Engineer also 
reserves the right to inspect the foreign borrow site at any time prior to or 
during construction activities. 

 
  9. Noncalcareous – soil or aggregate that, when tested in accordance with 

ASTM D3042 for soils and ASTM D4373 for aggregates, possesses no 
more than a 5% loss of weight (dry basis) for aggregates or a maximum 
carbonate content of 15%. 

 
  10. Subgrade – excavation bottom or existing grade, as specified herein, 

prepared to receive soil fill or aggregate materials. 
 
1.04 QUALITY CONTROL 
 
 A. General 
 
  1. Unless otherwise indicated, all laboratory and field testing shall be 

performed by an independent geotechnical testing laboratory (GTL) 
employed by the Contractor, with test materials furnished by the Contractor 
under the direction of the Engineer. The GTL proposed by the Contractor 
shall be reviewed and approved by the Engineer.  The laboratory shall, at a 
minimum, be in compliance with ASTM D3740 Minimum Requirements for 
Agencies Engaged in the Testing and/or Inspection of Soil and Rocks as 
Used in Engineering Design and Construction. 

 
  2. The Contractor shall test materials as set forth in the applicable referenced 

sections and as required herein. 
 
 B. Preconstruction Material Testing Requirements 
 
  1. The Contractor shall arrange for an inspection by the Engineer of each 

proposed foreign and common borrow source prior to the 
commencement of earthwork operations. During said inspection, the 
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Contractor shall provide any equipment necessary to excavate test pits 
throughout the limits of the proposed source so as to provide the 
Engineer with a thorough inspection of the type(s) and uniformity of 
material(s) throughout the proposed source. Upon the Engineer's visual 
inspection and preliminary acceptance of a proposed borrow source, the 
Contractor shall collect representative samples of the borrow soils for 
subsequent geotechnical testing in accordance with Table 02200-1 and 
as directed by the Engineer. 

1. The Contractor is required to submit representative samples of each 
proposed foreign and common borrow material to the GTL at the minimum 
frequencies specified in Table 02200-1. The physical property tests shall be 
completed for each sample and the material approved prior to use of the 
material at the site.  The Contractor shall complete all testing on infiltration 
layer materials prior to delivery to the site at the frequency specified in 
Table 02200-1.  Infiltration layer material must be pre-approved prior to 
delivery to the site.  Additional quality control testing will be performed on 
samples of delivered material.  If, during the course of construction, an 
alternative borrow source is used, the material must be pre-approved by the 
Engineer in accordance with the requirements of this Specification prior to 
delivery to the site. 

2. When a material is approved for use as infiltration layer soil, additional 
testing shall be performed in accordance with Table 02200-1 to correlate 
acceptable in-place compactive effort and moisture content to required 
permeability properties.  The resulting lab data shall be used to develop a 
window within which the degree of compaction and moisture content of the 
tested in-place soil should fall.  By doing so, a reasonable level of 
assurance can be expected that permeability of the in-place soil will meet 
the regulatory requirements for hydraulic conductivity. 

3. The results of this preconstruction testing program shall be submitted to the 
Engineer for approval at least two (2) weeks before use of these soils at the 
site. These test results may be applied toward the test frequency 
requirements. Physical specimens of all proposed foreign borrow materials 
shall also be submitted to the Engineer, if requested. The Engineer shall 
have the authority to reject any and all soils that are believed to be 
inappropriate for earthwork construction. 

 
  5. The frequency of conformance testing of each approved soil material shall 

be in accordance with Table 02200-1 or at anytime that a significant change 
in physical properties of the proposed fill materials is observed by the GTL 
or the Engineer. The results of this on-going conformance testing shall be 
reviewed and approved by the Engineer prior to use of that material for 
which the testing was completed. 
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Table 02200-1 
Material Quality Control 

*Minimum Preconstruction Testing Requirements 

Property Test Method 
Fill 

Materials3 
Frequency 

Infiltration Layer 
Frequency 

Topsoil 
Frequency 

Particle Size Analysis 
w/Hydrometer1 

ASTM 
D421/D422 10,000CY 5,000CY 5,000 CY 

Atterberg Limits ASTM D4318 10,000 CY 5,000CY --------- 
Organic Content ASTM D2974 10,000 CY --------- 5,000 CY 
Moisture Content ASTM D2216 10,000 CY 5,000CY 5,000 CY 
Standard Proctor Compaction ASTM D698 10,000 CY 5,000CY --------- 
Permeability2 ASTM D5084 --------- 5,000CY --------- 
pH ASTM D4972 --------- --------- 5,000 CY 
Nitrogen (TKN) EPA 351.3 --------- --------- 5,000 CY 
Phosphorus, Orthophosphate  
(as P) EPA 9056A --------- --------- 5,000 CY 

1Provide USCS designations for Structural Fill/Common Borrow/Foreign Borrow and Infiltration Layer samples and 
USDA classification for topsoil samples. 
2Permeability tests for infiltration layer soil shall be conducted on remolded samples compacted to 95% degree of 
compaction as determined from ASTM D698 within -1% to +2% of optimum moisture content. The permeability test 
shall be performed under a confining stress of between 0.5 and 2.0 psi, with the lowest value being preferred and a 
hydraulic gradient of 1.0. 
3Fill materials include Structural Fill, Common Borrow and Foreign Borrow.  
4Testing frequency requirements for imported materials obtained from a NMDOT certified source may be reduced by 
the Engineer based on review of historical records for material produced by the source. 
 

Preconstruction 
Minimum Testing Acceptance Criteria 

Property Test Method Fill Materials1 Infiltration 
Layer  Topsoil  

Particle Size Analysis 
w/Hydrometer 

ASTM 
D421/D422 

See 
2.01.A.2.e --------- --------- 

Atterberg Limits ASTM D4318 LL ≤ 40; 
PI ≤ 12 --------- --------- 

Organic Content ASTM D2974 ≤ 6% --------- > 5% 

Standard Proctor Compaction ASTM D698 Dry density 2 

 ≥ 105 pcf --------- --------- 

Permeability ASTM D5084 --------- K ≤1x10-5 
cm/s --------- 

pH ASTM D4972 --------- --------- 5.5 – 7.6 

USDA Classification Via ASTM 
D421/D422 --------- --------- 

Sandy loam, 
loam, silty loam, 
sandy clay loam 

Nitrogen (TKN) EPA 351.3 --------- --------- 
None; used to 

guide 
amendment 

Phosphorus, Orthophosphate  
(as P) EPA 9056A --------- --------- 

None; used to 
guide 

amendment 
1Fill materials include Structural Fill, Common Borrow and Foreign Borrow.  
2Maximum dry density for structural fill used behind retaining walls shall be at least 110 pcf. 
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 C. Field Quality Control Testing Requirements 
 
  1. The Contractor shall provide all horizontal and vertical controls necessary 

for all earthworks as well as associated grid layout and staking using 
benchmarks and monuments, if any, shown on the Drawings and required 
by these Specifications. 

 
  2. Placing soil material and performing earthworks will be subject to periodic 

QA inspection by the Engineer. The GTL shall provide continuous quality 
control (QC) inspection including field moisture and density tests during the 
compaction of each lift of soil in accordance with Table 02200-2. The 
Contractor shall also provide labor and equipment to prepare smooth 
surface spot locations as designated by the independent GTL or the 
Engineer on which to perform field tests. 

 
Table 02200-2 

Field Quality Control 
Minimum Testing Requirements 

Property Test Method Fill Materials1 
Frequency 

Infiltration Layer 
Frequency 

Field Dry Density ASTM D2922 10,000 SF 2/Ac/Lift 
Field Moisture Content ASTM D3017 10,000 SF 2/Ac/Lift 

Particle Size Analysis (Sieve 
only) ASTM D421/422 --------- 2500 CY 

Standard Proctor ASTM D698 --------- 5000 CY 
1Fill materials include Structural Fill, Common Borrow and Foreign Borrow.  

 
Field Quality Control 

Minimum Testing Acceptance Criteria 

Property Test Method Fill Materials1 Infiltration Layer2  

Field Dry Density ASTM D2922 98% Standard 
Proctor 

95% Standard 
Proctor 

Field Moisture Content ASTM D3017 ± 3% Optimum -1 to +2% 
Optimum 

Particle Size Analysis (Sieve 
Only) ASTM D421/422 --------- Range to be 

determined 
  1Fill materials include Structural Fill, Common Borrow and Foreign Borrow.  

2Acceptable values and ranges will be established upon completion of preconstruction testing. 
 
  3. Following the placement and compaction of each lift of soil, said lift shall be 

tested to determine the in-place compacted dry density and moisture 
content of the in-place soils, and to determine conformance of these data 
with the project specifications, before subsequent lifts are placed.  The 
testing results from the infiltration layer shall also show that in-place density 
and moisture content fall within the permeability window determined for the 
infiltration layer soils as described in Subsection 1.04.B.3.  Tests outside of 
the window shall be considered failing unless otherwise approved by the 
Engineer. Deficient areas shall be recompacted in accordance with 
approved techniques as stated herein. 

 
   The GTL shall perform in-place field density and moisture tests of each 

compacted lift in accordance with the following approved methods: 
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   a. ASTM D2922 and D3017 (Moisture Content and Density of Soil 
and Soil-Aggregate in Place by Nuclear Methods). The direct 
transmission method shall be used unless otherwise directed by 
the Engineer. 

 
  4. For each placed lift, one field moisture-density test shall be performed by 

the GTL for each 100 lineal ft of trench backfill and narrow above-grade fills, 
for every 10,000 square feet (ft2) of structural fill/common fill soil and 2 
every AC of infiltration layer soil placed and compacted. The field moisture-
density testing frequency shall be increased, if deemed necessary by the 
Engineer. 

 
  5. Any test resulting in penetration of the infiltration soil layer shall be repaired 

using granular or powdered bentonite. 
 
1.05  SUBMITTALS 
 
 A. Delivery Tickets 
 
  1. Delivery tickets showing the following information with each load of foreign 

borrow fill material used shall be submitted to the SS: 
 
   a. Location of borrow source. 
 
   b. Name and location of supplier. 
 
   c. Type and amount of material delivered. 
 
 B. Certified Test Reports 
 
  1. The Contractor shall submit to the Engineer the source, estimated quantity, 

and testing results of all soil material to be used. Acceptance of the soil 
material from any location shall not be construed as approval of an entire 
location, but only insofar as the soil material continues to meet the 
Specification requirements. 

 
  2. The Contractor shall submit two (2) certified copies of each report of 

laboratory test results to the Engineer at least two (2) weeks before use of 
any soil materials. 

 
  3. The Contractor shall submit Certificates of Compliance in accordance with 

Section 01340 for soil and aggregate materials stating that the materials 
are environmentally-clean and satisfy all material requirements of these 
Specifications. 

 
 
PART 2  MATERIALS 
 
2.01 SOIL MATERIALS 
 
 A. Existing/Relocated Interim Cover Material 
 
  1. Existing/Relocated Interim Cover Material shall be approved common or 

foreign borrow material consisting of soil having a uniform mixture of 
durable natural materials. Common borrow generated by site excavation 
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activities required to achieve design subgrade elevations shall be used as 
fill to the maximum extent possible. 

 
  2. Fill soil generated from site excavation activities shall be environmentally-

clean, and free of frozen material, wood, trash, or other objectionable 
materials which may be decomposable, compressible or which cannot be 
properly compacted, shall not contain any recycled materials, and: 

 
   a. Shall classify as SC, SM, SW, ML, CL, or CL-ML according to the 

Unified Soil Classification System (USCS), unless otherwise 
specified herein or approved by the Engineer for use to construct a 
specific work element. Fill shall not be gap-graded or uniformly 
graded, as determined by the Engineer. 

 
   b. Liquid limit shall not exceed 40 and plasticity index shall not 

exceed 12. 
 
   c. Material shall have a uniformity coefficient, (Cu) greater than 6. 
 
   d. Material shall have a coefficient of gradation, (Cc) between 1 and 3. 
 
   e. Material shall not contain particles larger than: 
 

 2 in. for trench backfill. 
 
 1 in. for the 12-in. lift of fill soil adjacent to any geosynthetic 

materials.  
 
 4 in. for fill used in embankment or other fills. 

 
   f. Material shall have a maximum dry density of not less than 

105 pounds per cubic foot (pcf) as determined by ASTM D698. 
 
  3. Common borrow shall be screened and otherwise processed by 

the Contractor as required to achieve the maximum particle size specified. 
 
  4. Fill shall have physical properties which permit its ready spreading 

and compacting and minimize particle segregation. 
 
  5. Snow, ice, and frozen soil shall be strictly excluded from structural 

fill materials. 
 
  6. The moisture content of soils being placed as fill shall be near 

optimum conditions so as to provide the specified compaction and ensure a 
stable embankment. 

 
  7. Recycled materials shall be unacceptable for use as fill. 
 
  8. Foreign borrow may be used to augment common borrow 

providing the requirements specified herein are satisfied. 
 

B. Infiltration Layer  
 

1. Infiltration Layer soil for use within the main landfill cover system shall be 
foreign borrow, environmentally-clean and free of organic material, frozen 
material, wood, or foreign trash, or other objectionable materials which may 
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be decomposable, compressible, or which cannot be properly compacted, 
shall not contain recycled materials, and shall satisfy the following: 

 
   a. Maximum particle size of 1.5 in. 
 

b. Maximum permeability of 1x10-5 centimeters per second (cm/sec) 
when compacted to at least 95% of its maximum dry density 
(ASTM D698) at a moisture content between -1% and +2% wet of 
its optimum moisture content under a confining stress of 2 psi, 
unless otherwise approved by the Engineer. (Permeability testing 
shall be completed under the lowest normal stress that can be 
reliability maintained by the laboratory test apparatus.) 

 
C. Topsoil 

 
1. Topsoil shall be sandy loam, silty loam, or sandy clay loam as classified by 

the United States Department of Agriculture (USDA). Gradation analysis 
(sieve and hydrometer; ASTM D421/422) shall be completed to allow 
proper USDA classification of the material. Topsoil shall be fertile and 
friable surface soil of good and uniform quality. Topsoil shall not contain 
subsoil materials. Topsoil shall be free of refuse, hard clods, woody 
vegetation, stiff clay, construction debris, boulders, stones larger than 2 in., 
hydrocarbons, petroleum materials or chemicals toxic to plants, other 
miscellaneous or otherwise unstable or undesirable materials, and other 
deleterious inclusions. Testing of topsoil shall be at the frequencies shown 
on Table 02200-1. 

 
2. Topsoil shall have a minimum organic content of 1% by weight. The organic 

content of soils shall be determined by the Engineer-approved laboratory 
utilizing the method described in the ASTM D2974. 

 
  3. Topsoil shall have a pH value within a range of 5.5 to 7.6. 
 

4. Apply slow release fertilizers to minimize deficiencies in topsoil, based on 
prequalification testing results. Organic fertilizers such as Biosol Mix, 
Biosol, Osmocote, composted manure or other products approved by the 
Engineer or his designee may be used. If composted manure is to be 
applied, test the nutrient content and interpret before it is used. If wood 
chips are used, chips shall have a relatively large surface area to volume 
ratio to be more easily broken down in the soil. Incorporate wood chips at 
low rates (0.5 ton/ AC) in order to assure the Carbon to Nitrogen ratio in soil 
is at favorable conditions for plant germination and growth. If higher rates 
are used, add nitrogen fertilizer to assure nutrient availability to plants. 

 
2.02 BEDDING MATERIALS 
 
 A. Aggregate Bedding for gas collection pipes located within the limit of waste and 

below the paved surface shall meet the requirements for Aggregate Base Course.  
 

B. Bedding for gas collection pipes located within the limit of waste but beyond the 
paved surface shall meet the requirements for Infiltration Layer material.  

 
C. Aggregate Bedding for storm drain pipes and precast and cast-in-place concrete 

structures shall be noncalcareous aggregate meeting the requirements of NMDOT 
Section 304.21 for Class OGBC (open-graded base course) unless otherwise 
recommended by the manufacturer. Slag will not be permitted. 
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2.03 AGGREGATE BASE COURSE 
 
 A. Aggregate base course shall be noncalcareous aggregate meeting the 

requirements of NMDOT Section 304.21 for Class I Base Course or as otherwise 
may be required to satisfy the design requirements for the support of the MatCon™ 
pavement. 

 
2.04 STRUCTURAL FILL 
 

A. Structural Fill used as backfill for the reinforced concrete wall (Wall No.1) shall be 
noncalcareous aggregate meeting the requirements of NMDOT Section 304.21 for 
Class I Base Course. 

 
B. Structural Fill used as backfill for the mechanically stabilized earth retaining wall 

(Wall Nos. 2, 3 and 4) shall be noncalcareous aggregate meeting the requirements 
of NMDOT Section 304.21 for Class I Base Course unless otherwise specified by 
the wall design or reinforcement material manufacturer. 

 
 
PART 3  EXECUTION 
 
3.01   EXCAVATION 
 
 A. General 
 
  1. Excavations shall be completed to the lines and grades indicated on the 

Drawings and as required in these Specifications. It shall be the 
Contractor's responsibility to separate and protect excavated material that 
is suitable for reuse (i.e., common borrow) from contamination by 
unsuitable excavated material or other sources. Determination of suitable 
material shall be preliminarily based on visual observations by the 
Contractor with concurrence by the Engineer. Final determination of 
suitable material shall be based on the results of the specified testing 
program and/or the professional judgment of the Engineer. The Contractor 
shall make his own determinations relative to subsurface conditions within 
the vicinity of the landfill and any areas that may yield suitable common 
borrow materials. 

 
  2. The Contractor shall maintain all excavation and fill operations free of water 

by ditching, sumps, pumping, or other methods approved by the Engineer. 
Each layer of fill material shall be placed so that the surface is free-draining. 
Runoff and other water shall be conveyed in ditches and channels to the 
site perimeter stormwater management system as specified herein. 

 
 B. Removal and Placement of Excess and Unsuitable Soil Materials 
 
  1. Excess soil materials generated by site excavations, and materials deemed 

unsuitable by the Engineer which are encountered either beneath, 
contiguous to or within the proposed limits of excavation or fill placement, 
shall be removed, transported to, and placed at a stockpile area and kept 
separate from other soil materials. Unsuitable materials shall be placed 
within the landfill. 

 
  2. Excess (but otherwise suitable) soil materials shall be segregated from and 

not contaminated with unsuitable soil materials. 
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  3. Excavated boulders and other inert oversized material shall be handled as 

specified in Section 02266.  
 
 C. Unauthorized Excavation 
 
  1. Where unauthorized excavations are made below indicated elevations 

under channels, footings, pipes, structures, or outside trench limits, restore 
the area to proper elevations with structural fill materials that are placed and 
compacted, as specified herein, at no additional cost to the Engineer. 

 
 D Sheeting, Shoring, And Bracing 
 
  1. Method, design and adequacy of all temporary sheeting, shoring, and 

bracing systems, when applicable, shall meet the requirements of OSHA 29 
CFR Part 1926 and are the responsibility of the Contractor. All damage 
related to or caused by improperly designed or constructed retention 
systems shall be repaired by the Contractor. The design and method of the 
sheeting, shoring, and bracing shall provide means for its removal as 
backfill progresses, unless otherwise indicated on the Drawings or directed 
by the Engineer. 

 
  2. Provide sheeting and shoring or other appropriate retention measures as 

required to ensure safe working conditions; maintain required excavation 
dimensions for proper construction; and to prevent accidents, cave-ins, and 
damage to adjacent structures, facilities, and surfaces. 

 
  3. Sheeting, shoring, and bracing shall be placed so as not to interfere with 

the construction and shall be entirely independent of all footings, pipes, and 
structures. 

 
  4. Remove sheeting, shoring, bracing, and all forms concurrently with 

backfilling operations. Such removal shall be accomplished in a manner 
that precludes settlement of the backfill, cave-in of the excavation sides, 
and prevents damage to adjacent surfaces. Voids left or caused by the 
removal shall be promptly filled. 

 
 E. Trench Excavation 
 
  1. Excavate trenches, when required, to the width and depth dimensions 

indicated on the Drawings. Provide uniform, continuous support for pipe or 
structure on required bedding. Remove rock, when encountered, to a 
minimum depth of 6 in. below the pipe and to the same depth below the 
bell. In general, the trench bottom shall be excavated to conform to the 
shape and dimensions of the proposed pipe or structure. If the shape of the 
trench cannot be preserved or the trench varies from the shape of the 
structures, the space between the desired trench dimensions and the 
bottom of the excavation, as made, shall be filled with compacted 
aggregate backfill. Allowance shall be made for the placement of granular 
bedding, where specified. Materials at the bottom of the trench deemed 
unsuitable by the Engineer shall be removed and replaced with compacted 
aggregate backfill. Depth and width of removal shall be as directed by the 
Engineer. Damage caused to existing facilities by the Contractor's 
operations shall be repaired or replaced at no expense to the Engineer. 
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  2. Unless otherwise specified herein or authorized by the Engineer, trench 
excavation shall proceed no more than 300 ft in advance of the placing of 
backfill. The Engineer may require backfilling and subsequent re-excavation 
of trenches left open for an unreasonable amount of time in advance of pipe 
installation. Trenches left open overnight, or during periods when the 
Contractor's forces are not present, shall be so protected or enclosed and 
appropriately marked as to cause no danger to the public or others. 

 
  3. Sides of trenches from a point 1 ft above the top of the pipe to the bottom of 

the trench shall be practically plumb. Bell holes, if required, shall be 
excavated in the bottom of the trench wherever necessary to permit the 
proper assembling of joints. 

 
 E. Excavation for Cast-in-Place Reinforced Concrete Wall 
 

1. Excavation for the cast-in-place reinforced concrete wall shall be to the 
lines and grades shown on the Drawings. All over-burden soils, waste 
material and miscellaneous debris shall be removed from within the limits of 
the excavation. The excavation shall be extended to depths such that the 
bottom of the wall footing bears at least 2 feet below the surface of 
competent bedrock. If the excavation must be extended to greater depths 
to achieve 2 feet embedment into competent bedrock, the over-excavated 
portion of the trench shall be backfilled with lean concrete. The lean 
concrete shall be tied to the bedrock and to the wall footing with 
appropriately sized and spaced reinforcing bars.  

 
2. Excavation into bedrock shall be stepped as necessary to achieve the 

minimum required embedment depth. 
 

3. The use of hydraulic hammers may be required to complete rock 
excavation. Blasting is not permitted. 

 
3.02 FILL AND BACKFILL CONSTRUCTION 
 
 A General 
 
  1. Excavations shall be backfilled with Existing/Relocated Interim Cover 

Material, other Common Borrow approved for use by the Engineer, or 
Aggregate Base Course 

 
  2. Backfill around a structure or pipe shall be brought up evenly on all sides so 

that no unbalanced pressure shall be imposed on the structure or pipe. 
Care shall be taken to ensure thorough compaction of the fill under the 
haunches of all pipes. Extra attention shall be paid to the compaction of 
fill under the haunches when entering and exiting manholes. After the 
bedding material has been placed and compacted, the remainder of the 
excavation shall be backfilled with suitable Existing/Interim Cover 
Material. 
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  3. Do not place, spread, or compact fill material or backfill material while it is 
frozen or thawing; or place upon frozen or thawing ground; or during 
unfavorable weather conditions. When the Work is interrupted by rain, fill 
operations shall not be resumed until field tests indicate that the water 
content and density of the exposed fill are within the limits specified. A 
compacted layer that has been rained on or frozen shall be removed, 
reworked, or recompacted by a method approved by the Engineer before 
the next layer is placed thereon. 

 
  4. Thoroughly mix each lift before compaction to ensure uniform distribution of 

water content. Distribute particles of permissible sizes throughout the fill 
material. 

 
  5. Placement of soil materials on underlying geosynthetics shall not proceed 

at an ambient temperature below 32°F or above 104°F, unless otherwise 
specified or approved by the Engineer. Equipment used for placing soil 
shall not be driven directly on the underlying geosynthetics. A minimum 
thickness of 12 in. of soil material is required between tracked equipment 
with a maximum ground pressure of 15 pounds per square inch (psi) and 
the underlying geosynthetics, unless otherwise specified. A minimum 
thickness of 3 ft of soil material is required between rubber-tired vehicles 
and the underlying geosynthetics. 

 
  6. Soils used at the site shall be continuously visually inspected by the 

Contractor's quality control personnel during construction to check that it is 
consistent with the soil previously used at the site. If changes in material or 
source occur, the quality control personnel shall inform the Engineer 
immediately and reject any work performed by the Contractor using the 
new material until the pre-construction QA/QC procedures (as outlined in 
the CQCP) are executed and approved by the Engineer at the expense of 
the Contractor. 

 
  7. The Contractor shall be responsible to repair any desiccation or other 

damage to soil between testing and acceptance by wetting, drying and 
reworking the material. 

 
  8. The finished surface of the structural fill layer component of the liner system 

shall be free of debris, roots, sticks, or any other foreign matter so as to 
provide for an acceptable bearing surface for the overlying geosynthetics, 
where applicable. 

 
 B. Subgrade Preparation 
 
  1. Areas where fill material is to be placed shall have all vegetation, root 

matter, and topsoil removed. Following this activity, the subgrade within the 
limits of fill material placement shall be proofrolled on-grade using a 
heavy-duty roller (preferably sheepsfoot) with a minimum weight of 10 tons. 
A minimum of four passes of the roller shall be completed over the entire 
area. Proof-rolling in this manner shall be completed over the entire landfill 
area to provide for a stable and uniform subgrade surface, unless otherwise 
approved by the Engineer. Additional proof-rolling of the surface may be 
required within the hanger footprints as directed by the Engineer. To the 
extent practical, the north and east slopes of the landfill shall be compacted 
with construction equipment. 
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  2. Following completion of proof-rolling, the entire area will be visually 
inspected by the Engineer. Should any loose or otherwise unstable zones 
be detected by the visual inspection, these areas shall be recompacted 
using a roller with as many passes as are necessary to densify these 
materials to the satisfaction of the Engineer. If these materials cannot be 
densified sufficiently by the additional proofrolling, they shall be undercut 
and replaced with one or more lifts of large (6 to 12-inch diameter) 
aggregate. The aggregate shall be pushed into the soft subgrade until the 
area is stabilized. 

 
  3. For undercuts, the exposed subgrade shall be proofrolled on-grade until 

sufficiently stable, as determined by the Engineer. (If the undercut zones 
are of minimal areal extent, hand-operated compaction equipment may be 
used to densify these areas.)  Unsuitable materials undercut during 
subgrade preparation activities shall be transported to and placed at the 
stockpile area under the direction of the Engineer and disposed of in the 
landfill. 

 
  4. The exposed subgrade and structural fill on which the mechanically 

stabilized earth walls will be constructed shall be thoroughly compacted. 
The use of vibratory compaction equipment shall be monitored closely so 
as to minimize the potential for waste material to be displaced from the face 
of the temporary slope.  

 
 C. Material Storage 
 
  1. Deposit excess excavated material at the materials on-site stockpile areas. 

Stockpile(s) shall be graded in such a manner so as to prevent erosion and 
sedimentation. 

 
 D. Placing Fill Materials 
 
  1. Prior to placing fill material, all soils to be used for construction shall be 

tested by the GTL approved by the Engineer, as specified in Subsection 
1.04.C. Materials must be approved by the Engineer prior to their use. 

 
  2. Where structural fill or common fill is to be placed, the surface shall be 

scarified before placing fill. Place fill material in uniform, horizontal lifts of 
not more than 12 in. in loose (uncompacted) thickness. Spread each layer 
uniformly and evenly. Perform compaction using equipment and methods 
approved by the Engineer. The Contractor shall use equipment appropriate 
for obtaining the compaction criteria specified herein. 

 
  3. Unless otherwise indicated in these Specifications or approved by the 

Engineer, the fill shall be placed in a uniform, uncompacted lift thickness not 
exceeding 12 in. Each lift shall be spread evenly and compacted to the 
specified in-place dry density. 

 
  4. Prior to commencing compaction, infiltration layer fills shall be brought to 

within an acceptable range of their specified optimum moisture content per 
ASTM D698 by either aerating the material if it is too wet or spraying the 
material with water if it is too dry. Acceptable moisture contents shall be as 
specified in Table 02200-2, unless otherwise approved by the Engineer, 
and shall be controlled by the Contractor in order to meet the compaction 
requirements specified herein. Each placed lift of infiltration layer fill used to 
achieve prepared subgrade elevations and in berms and embankments 
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shall be compacted to no less than 95% of the maximum dry density as 
determined by the Standard Proctor compaction test (ASTM D698) 
regardless of the results of the preconstruction testing, unless otherwise 
approved by the Engineer. That is, if the results of the preconstruction 
testing indicate a degree of compaction less than 95% is acceptable to 
achieve the required permeability, the material shall nonetheless be 
compacted to a degree of compaction of at least 95%. 

 
  5. Continue all filling operations until the fill has been brought up to the 

finished slopes and grades shown on the Drawings, making proper 
allowances for thickness of topsoil, channel lining, roadway aggregate, etc. 

 
  6. Place all fill materials so that surfaces shall be sloped to drain at all times so 

as to prevent excessive moisture accumulation from rainwater. 
 
  7. Compaction by large rollers or heavy equipment shall not be permitted 

within 5 ft of structures. Accordingly, compaction in these areas shall be 
performed using hand-operated vibratory-plate or small walk-behind 
compactors. Fill materials compacted using this equipment shall be placed 
in maximum 6-in. loose lifts, unless otherwise specified herein. 

 
 E. Placing Infiltration Layer Soil 
 
  1. Where infiltration layer fill is to be placed, the surface shall be scarified 

before placing fill. Place fill material in uniform lifts of not more than 12 in. in 
loose (uncompacted) thickness. Spread each layer uniformly and evenly. 
Perform compaction using equipment and methods approved by the 
Engineer. The Contractor shall use equipment appropriate for obtaining the 
compaction criteria specified herein. 

 
  2. Unless otherwise indicated in these Specifications or approved by the 

Engineer, the fill shall be placed in a uniform, uncompacted lift thickness not 
exceeding 12 in. Each lift shall be spread evenly and compacted to the 
specified in-place dry density. 

 
  3. Prior to commencing compaction, infiltration layer fills shall be brought to 

within an acceptable range of their specified optimum moisture content per 
ASTM D698 by either aerating the material if it is too wet or spraying the 
material with water if it is too dry. Acceptable moisture contents shall be as 
specified in Table 02200-2, unless otherwise approved by the Engineer, 
and shall be controlled by the Contractor in order to meet the compaction 
requirements specified herein. Each placed lift of infiltration layer fill shall be 
compacted to at least 95% of the maximum dry density as determined by 
the Standard Proctor compaction test (ASTM D698), unless otherwise 
approved by the Engineer. 

 
  4. Following compaction, in-place moisture and density testing will be 

performed at a frequency as specified in Table 02200-2. The Engineer may 
elect to reduce the test frequency if it has been demonstrated that the 
required density can consistently be achieved. In no case will the test 
frequency be reduced to less than one test per 40,000 ft2 per lift.  

 
  5. Equipment operation shall be as required in Subsection 3.02.A.5. 
 
  6. The surface of each lift shall be scarified prior to placement of the next lift. 
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 F. Placing Trench Backfill 
 
  1. Unless otherwise noted or directed by the Engineer, placing trench backfill 

shall conform to requirements specified above for placing and compacting 
structural fill, except as modified below: 

 
   a. Place and compact granular bedding in accordance with the 

Drawings. Place and compact granular bedding to a minimum 
thickness of 6 in. under precast and cast-in-place structures. 

 
   b. For all other pipes, compact approved trench backfill materials to a 

minimum of 1 ft above the top of pipe with manual tampers. Place 
backfill in thin horizontal lifts not exceeding a loose thickness of 6 
in. In lieu of this, the Contractor may elect to continue the granular 
bedding to 1 ft above the top of the pipe. 

 
   c. Utilize such compaction equipment that will not damage the pipe 

and pipe joints. Pipe and pipe joints damaged by the Contractor's 
operations shall be removed and replaced at no cost to the 
Engineer. 

 
   d. Trench backfill shall be placed in uniform lifts of not more than 6 in. 

in loose thickness. After the structure has been properly bedded, 
selected material from the excavation or borrow, at a moisture 
content that will facilitate compaction, shall be placed along sides 
of the structure in layers not exceeding the specified lift 
thickness. The backfill shall be brought up evenly on all sides for 
the full height of the structure. Care shall be taken not to over-
compact the backfill and cause damage to the pipe or structure. 

 
3.03 TOPSOIL 

 
A. Topsoil shall be placed at thicknesses required on the DDA to achieve a total in-

place cover soil thickness of at least 12-in. and other disturbed areas of the site as 
designated on the Drawings. The spreading shall be performed in such a manner 
that seeding can proceed with little additional soil preparation or tillage. Irregularities 
in the surface resulting from topsoil placement or other operations shall be corrected 
so as to prevent the formation of depressions where water will pond. Topsoil shall 
not be placed when the subgrade surface is frozen, excessively wet, extremely dry, 
or in a condition otherwise detrimental to the proposed seeding program.  Topsoil 
should not be overly compacted either deliberately or inadvertently. 

 
B. The Contractor shall provide the necessary temporary erosion and sediment 

control, drainage, dust control, and safety measures during construction at no 
additional cost. 

 
C. Stockpiled topsoil materials shall be placed in approved areas. The stockpiled 

materials shall be placed and graded for proper drainage and shall not be placed 
near the edge of side slopes. 

 
 D. Mud, snow, ice, or frozen earth shall not be incorporated in the topsoil. 
 

E. After topsoil placement and finish grading, no heavy equipment, trucks, etc. shall be 
permitted to travel on these completed areas. The Contractor shall, through 
mechanical raking, and hand grading with rakes and shovels, grade all areas 
around fences, pipes, and other structures in preparation for final seeding. Only low 

 02200-15 February 2006 



ground pressure equipment may be used for seeding.  Seeding will be performed in 
accordance with Section 02932. 

 
F. The Contractor shall pay all costs, fees, etc. to rectify any deficiencies in placement 

of the topsoil layer, to the acceptance of the Construction Manager, including those 
deficiencies resulting from weather, erosion, etc., during the time period between 
placement of the topsoil layer and proper development of the vegetative cover.  

 
3.04 FINISH GRADING 
 
 A. Perform grading operations so that the fill areas are well-drained at all times. 

Maintain drainage ditches and keep them open and free from soil, debris, and 
leaves until final acceptance of the Work. Finish all grading on neat, regular lines 
conforming to the lines, grades, and contours shown on the Drawings, or if not 
shown, in accordance with the criteria set forth herein. Perform grading work in 
proper sequence with all other associated operations. 

 
 B. Grade all areas disturbed during the Work of the Contract. At trench locations, 

excavated and filled areas, and adjacent transition areas, grade so that finished 
surfaces are at the proposed grade or are approximately at the grades existing prior 
to being disturbed. Adjust as required to provide positive drainage. 

 
 C. Finished grades of all surfaces shall be constructed within the tolerances specified. 

As-built surveys completed by the Contractor shall document that the approved 
finished surface does not deviate from the design by more than the allowable 
tolerance. 

 
 D. As-built surveys shall be completed by the Contractor as required in Section 02005.  
 
 E. All specified minimum thicknesses and slopes shall be achieved for the respective 

earthen material of the landfill cover system. 
 
3.05  INFILRATION LAYER MAINTENANCE AND REPAIR 
 
 A. Fine-grained, low-permeability soils are susceptible to desiccation and subsequent 

cracking in warm weather conditions. The Contractor shall be responsible for 
maintaining optimum moisture (or slightly above) conditions within installed 
protective cover soil throughout the entire construction. Should the soil crack or 
separate, the Contractor shall add the necessary moisture to the material in order to 
properly scarify, recompact, and retest what might have once been an acceptable 
lift of material. Prior to placement of additional lifts of soil or geosynthetics, the 
surface will be inspected and approved by the Engineer immediately before 
placement. 

 
 B. The Contractor shall repair all erosion scars on any compacted lift of soil due to 

excessive rainfall.  
 
 C. The Contractor shall backfill any holes within the compacted lifts during the 

construction with granular or powdered bentonite (i.e., moisture/density test holes, 
Shelby tube holes, grade stakes, etc.). 

 
 D. If a defective area is discovered in the low-permeability soil layer, the Engineer will 

immediately determine the extent and nature of the defect. If the defect is indicated 
by an unsatisfactory test result, the Engineer will determine the extent of the 
defective area by additional tests, observations, a review of records, or other 
appropriate means. If the defect is related to adverse site conditions, such as overly 
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wet soils or surface desiccation, the Engineer shall define the limits and nature of 
the defect. The Contractor shall correct the deficiency to the satisfaction of the 
Engineer, at no cost to the Engineer. All retests, as required by the Engineer, must 
verify that the defect has been corrected prior to additional work in this area. 

 
3.06 DEWATERING AND DRAINAGE 
 
 A. To preclude surface water ponding in excavations, provide and maintain dewatering 

systems of sufficient capacity to remove water while each excavation is performed. 
Sediment-laden water shall be directed to a diversion channel and/or sediment trap 
as described in the Contractor’s SWPPP.  The Contractor is responsible for 
compliance with all required United States Environmental Protection Agency (EPA), 
DOE, and NMED stipulations as stated in other section of these Specifications and 
the SWPPP. 

 
 B. Methods of dewatering excavations shall be at the Contractor's discretion. 

Continuous investigations and checks shall be made by the Contractor to ensure 
that the dewatering system employed is functioning properly and is not causing 
damage or settlement to adjacent surfaces or structures. The system shall be 
modified as required, and any damage caused by the system shall be the 
responsibility of the Contractor to repair or restore. 

 
 C. Provide necessary temporary surface drainage and keep same operating to the 

satisfaction of the Engineer until permanent drainage or finish grading has been 
completed. Do not allow damming or ponding of water in gutters or storm drains. 

 
3.07 GEOTECHNICAL TEST BORINGS 
 
 A. The Contractor shall complete up to 5 but no less than 3 geotechnical testing 

borings along the proposed alignment of Wall No.1 to verify the location and 
competency of the bedrock. Over-burden soils shall be sampled in accordance with 
ASTM D1586. Each boring shall be extended a minimum depth of 10 feet into 
bedrock using a core barrel. The Contractor shall report blow counts, rock quality 
designation (RQD) and percent recovery. A boring log shall be prepared for each 
test boring. The location (horizontal and vertical) of each boring shall be recorded 
and shown on a site plan. All bore holes shall be backfilled with grout.  

 
 

END OF SECTION 
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wet soils or surface desiccation, the Engineer shall define the limits and nature of 
the defect. The Contractor shall correct the deficiency to the satisfaction of the 
Engineer, at no cost to the Engineer. All retests, as required by the Engineer, must 
verify that the defect has been corrected prior to additional work in this area. 

 
3.06 DEWATERING AND DRAINAGE 
 
 A. To preclude surface water ponding in excavations, provide and maintain dewatering 

systems of sufficient capacity to remove water while each excavation is performed. 
Sediment-laden water shall be directed to a diversion channel and/or sediment trap 
as described in the Contractor’s SWPPP.  The Contractor is responsible for 
compliance with all required United States Environmental Protection Agency (EPA), 
DOE, and NMED stipulations as stated in other section of these Specifications and 
the SWPPP. 

 
 B. Methods of dewatering excavations shall be at the Contractor's discretion. 

Continuous investigations and checks shall be made by the Contractor to ensure 
that the dewatering system employed is functioning properly and is not causing 
damage or settlement to adjacent surfaces or structures. The system shall be 
modified as required, and any damage caused by the system shall be the 
responsibility of the Contractor to repair or restore. 

 
 C. Provide necessary temporary surface drainage and keep same operating to the 

satisfaction of the Engineer until permanent drainage or finish grading has been 
completed. Do not allow damming or ponding of water in gutters or storm drains. 

 
3.07 GEOTECHNICAL TEST BORINGS 
 
 A. The Contractor shall complete up to 5 but no less than 3 geotechnical testing 

borings along the proposed alignment of Wall No.1 to verify the location and 
competency of the bedrock. Over-burden soils shall be sampled in accordance with 
ASTM D1586. Each boring shall be extended a minimum depth of 10 feet into 
bedrock using a core barrel. The Contractor shall report blow counts, rock quality 
designation (RQD) and percent recovery. A boring log shall be prepared for each 
test boring. The location (horizontal and vertical) of each boring shall be recorded 
and shown on a site plan. All bore holes shall be backfilled with grout.  

 
 

END OF SECTION 
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SECTION 02340 
 

SOIL STABILIZATION SYSTEM 
  
  
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 
 A. This section includes requirements for the design, construction, quality control and assurance 

and all related items necessary to install a cellular confinement system on the north and east 
slopes of the landfill at the locations shown on the Drawings to retain the topsoil on the slopes. 

 
 B. The Soil Stabilization System Subcontractor (Subcontractor) shall complete a detailed design of 

the proposed stabilization system to determine all required dimensions, materials and details, and 
all other material components to provide for stable slope construction and long-term performance 
in accordance with standard engineering practice. 

 
C. The design shall be completed under the direct supervision of a licensed Professional Engineer 

registered in the State of New Mexico and submitted as a shop drawing for review and approval 
by the Engineer. 

 
D. The Subcontractor shall provide a construction quality assurance plan for the installation of the 

stabilization system. 
 

E. Upon approval of the shop drawing (detailed design) by the Engineer and Owner, the 
Subcontractor shall complete the slope stabilization construction in accordance with the 
approved design and as specified herein. 

 
F. The design is subject to review and approval by New Mexico Environmental Department. 

 
1.02  RELATED SECTIONS  
  

A.  Section 02200 - Earthwork.  
  
B.  Section 02932 - Seeding, Mulching, and Restoration.  

 
1.03 QUALITY ASSURANCE 
 

A. Upon acceptance by the Engineer and Owner of the slope stabilization system design, the 
Subcontractor shall construct the system in accordance with the quality control and assurance 
requirements of this and all other applicable Specifications. 

 
B. The Subcontractor shall provide all quality control data provided by manufacturers of all elements 

used in the construction of the system to the Engineer. The Engineer reserves the right to require 
additional testing of any and all materials. 

 
C. The Subcontractor shall follow the recommended handling, storage and installation guidelines 

and recommendations provided by the manufacturers of the system components. 
 

D. Installers Qualifications:  
 

1. Experienced in the installation of the specified products or  
 

2. Employs persons trained in the installation of the specified products or 
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3. Employs persons experienced in general site work and construction and has a qualified 
manufacturer’s field representative onsite during construction to provide direction and 
oversight.   

  
E. Manufacturer's Field Representative Qualifications: 

 
1. Experienced in the handling and installation of the specified products. 

 
1.04 SUBMITTALS 
 
 A. Design 
 

1. The Subcontractor shall submit a conceptual design describing the proposed materials 
including the type of geocell, anchor materials, layout drawings and anchor method(s) to the 
Engineer and Owner for approval prior to commencing detailed design. 

 
2. The Subcontractor shall complete a detailed design that fully addresses all dimensions, 

construction materials (including subgrade preparation and backfilling), anchorage and 
installation requirements necessary to demonstrate stable construction and long-term 
performance. The design shall be such that changes in the layout can be accommodated 
and implemented in the field. 

 
3. The stabilization system design shall be prepared under the direction of and sealed by a 

Professional Engineer registered in the State of New Mexico.  All supporting calculations, 
drawings, and specifications shall be submitted for approval by the Engineer.  Upon 
approval, the Subcontractor shall procure all materials and mobilize all labor and equipment 
necessary to complete the construction in accordance with the approved design and these 
Specifications.  

 
 B. Installation Drawings 
 
  1. Upon approval of the stabilization system design, the Contractor shall prepare and submit 

detailed drawings which fully describe the construction of the system, including panel layout 
drawings, anchor location plan, and details. Details shall include joining details, termination 
details into the rock face, walls and slope, etc.. 

 
 C. Materials 
 
  1. The Subcontractor shall prepare and submit for approval information and test data for all 

materials proposed for use in the construction of the stabilization system. The information 
shall include a description of the materials, (e.g., dimensions, color, durability, material of 
construction, strength, etc.).   

 
D. Samples 

 
  1. The Subcontractor shall submit to the Engineer for approval samples of all materials 

proposed for use in the construction of the stabilization system.  
 
 E. Certificates of Compliance 
 
  1. The Subcontractor shall submit to the Engineer for approval Certificates of Compliance prior 

to delivery of materials that will be used in the construction of the stabilization system.  
Certificates for each material shall include job location; the Contractor's name; a copy of the 
manufacturer's certified test reports; types, classes, and strengths of materials (as 
applicable); and the manufacturer's name, address, and telephone number. 
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 F. Certified Test Reports 
 
  1. Certified test reports within the requirements of standards and testing methods specified 

shall be submitted to the Engineer for approval prior to material delivery.  The manufacturer 
and Subcontractor must satisfy the Engineer that the material that it offers to furnish and 
install will meet in every aspect the requirements set forth in these Specifications.  The 
Subcontractor shall transmit to the Engineer all information supplied to him by the 
manufacturer or supplier prior to approval for furnishing and installing any such material. 

 
 G. Installation and Repair Recommendations 
 

1. The Subcontractor shall submit to the Engineer the manufacturer's recommended 
installation and repair procedures, as applicable, for materials associated with the 
stabilization system construction. 

 
2. A maintenance/inspection plan addressing long term inspection and maintenance of the 

stabilization system. 
 
 H. Delivery, Storage, and Handling 
 
  1. Delivery of materials shall be coordinated with installation of the materials; unloaded with 

proper equipment at the site and as close as possible to the final placement; and secured in 
place.  Materials shall be stored away from work areas and traffic in a reasonable level area, 
well drained, away from brush, poison oak or ivy and in an area accessible for inspection.  
Individual pieces or bundles shall be stored within safe walking distance between to allow for 
full view for inspection purposes.  Excavated materials or stockpiled materials shall not be 
placed over or against stored materials.   

 
1.05 DESIGN REQUIREMENTS 
 

A. Standard Engineering Design Practice 
 

1. The stabilization system shall be designed in accordance with accepted engineering practice 
for slope stabilization systems. Appropriate partial and global factor-of-safety values shall be 
applied to the strength of the reinforcing material(s) and slope stability.  

 
PART 2 MATERIALS 
 
2.01 GENERAL 
 

A. The Subcontractor shall provide materials in accordance with the approved design for the 
construction of soil stabilization system. 

 
B. The Subcontractor shall provide anchoring materials that meet the requirements of the design.  

 
2.02 GEOCELL 
 

A. The geocell shall be constructed from polyethylene stabilized with carbon black with a density of 
0.935g/cm3. 

 
B. Carbon black content shall be 1 to 2% by weight. 

 
C. The walls of the geocell shall be perforated. 

 
D. The dimensions of the individual cells shall be as recommended by the Subcontractor for the 

stated application and in accordance with the design requirements.  
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E. The Subcontractor shall provide anchoring materials that meet the requirements of the design.  
 

2.03 TENDONS 
 

A. Tendons shall be in conformance with the design requirements and compatible with the geocell.   
 
2.04 ANCHORING COMPONENTS 
 

A. Anchoring components shall be in conformance with the design requirements and compatible 
with the geocell.  

 
B. The Subcontractor shall provide appropriate devices to transfer load from the geocell and/or 

tendons to the anchor pins. 
 

C. The use of wooden stakes as permanent anchors is prohibited.  
 
2.05 GEOCELL INFILL MATERIALS 
 

A. Geocell infill material shall be Topsoil or gravel (Aggregate Bedding) in accordance with Section 
02200. 

 
B. Concrete infill shall have a compressive strength of 3,000 psi in accordance with Section 03300. 

 
2.06 SURFACE TREATMENT 
 

A. Surface treatment (stabilization and restoration) shall be in accordance with Section 02932. 
 
 
PART 3 EXECUTION  
 
3.01 INSPECTION  
  

A. Verify site conditions are as indicated on the drawings.  Notify the Engineer if site conditions are 
not acceptable.  Do not begin preparation or installation until unacceptable conditions have been 
corrected.  

 
B. Verify layout of structure is as indicated on the drawings.  Notify the Engineer if layout of structure 

is not acceptable.  Do not begin preparation or installation until unacceptable conditions have been 
corrected.  

  
3.2  INSTALLATION OF SLOPE PROTECTION SYSTEM  
 

A. Install geocell in accordance with manufacturer's instructions.  
 

B. Subgrade Preparation:  
 

1. The subgrade shall be prepared in accordance with the project specifications or as otherwise 
required by the manufacturer, whichever is more stringent. 

 
2. Prepare subgrade such that installed geocell is flush with or slightly lower than adjacent final 

grade.  
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C. Placement and Anchoring:  
 

1. Anchor geocell sections at crest of slope as shown on the drawings or as otherwise 
recommended by the manufacturer.  

 
2. Expand geocell sections down slope. Confirm each geocell section is expanded uniformly to 

required dimensions and outer cells of each layer are correctly aligned.    Interleaf or overlap 
edges of adjacent sections in each layer, according to which side wall profiles abut.  Ensure 
upper surfaces of adjoining geocell sections are flush at joint and adjoining cells are fully 
anchored.  Anchor with specified anchors in a prescribed pattern throughout slope surface.  

  
D. Placement and Anchoring of Tendoned Geocell Sections:  
 

1. Feed precut lengths of tendon material through aligned holes in cell walls of geocell section 
before expanding individual sections into position.  Tie off end of tendons with a knot that 
cannot pass through hole in cell walls.  Tie knots to provide full tendon strength and not slip 
under tensioning of tendon.  

 
2. Anchor tendons and geocell section at slope crest and expand down slope surface.  

 
3. Anchor tendoned geocell sections with specified anchors in prescribed pattern throughout 

slope surface.  At each anchor location, form a loop in tendon, insert anchor, and drive into 
subgrade.  

  
E. Placement of Infill:  
 

1. Place topsoil over all areas except within 3 feet (nominal) of the interface with vertical or near 
vertical surfaces and on drainage benches. Within 3 feet of said interfaces or in areas which 
may receive concentrated surface run-on place gravel infill. Place concrete on Benches 1 and 
2.  

 
2. Place infill in expanded cells with suitable material handling equipment, such as a backhoe, 

front-end loader, conveyor, or crane-mounted skip.  Limit drop height to a maximum of 3 feet.  
Avoid displacement of geocell sections by infilling from crest to toe of slope.  Overfill and 
compact infill in accordance with consistency of material and cell depth as follows:  

 
a. Overfill topsoil between ½ to 2 inches and lightly tamp or roll to leave soil flush with top edge 

of cell walls.  
 

b. Overfill loose granular materials approximately 1 inch and compact with a plate tamper or 
backhoe bucket.  Remove loose surface material so infill is flush with top edges of cells. 

 
F. Restoration 

 
1. Place seed and stabilize the area in accordance with Section 02932. 

 
 
 

END OF SECTION 

02340-5 



   February 2006 
 

06020-1 

SECTION 06020 
 

GEOTEXTILES 
 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. The Work includes the manufacture, supply, delivery, testing, storage, and installation of 

woven and nonwoven geotextiles to be used for filtering and separation media within the 
drainage and cover systems as indicated on the Contract Drawings. The Contractor shall 
supply all equipment, tools, labor, supervision, materials, and quality control required to 
complete the Work in accordance with the Contract Documents. 

 
1.02 QUALITY CONTROL 
 
 A. Manufacturer Qualifications 
 
  1. The geotextile manufacturer(s) shall be specialist(s) in the manufacturing of 

polyester, polyethylene, and/or polypropylene geotextile (as applicable), and shall 
have produced and manufactured a minimum of 5 million ft2 of said geotextiles that 
were used in successful installations. 

 
 B. Materials Testing 
 
  1. Quality control testing of materials shall be as set forth in the applicable referenced 

Specifications and as required herein. Testing of the geotextiles shall be in 
accordance with Subsection 2.01.B.   

 
 C. Laboratory Testing 
 
  1. Unless otherwise indicated, testing shall be performed by the manufacturer.  
 
 D. Visual Inspection During Installation 
 
  1. During placement of the geotextiles, the Contractor shall carry out visual inspections 

of the material surface. Any faulty areas relating to material integrity, uniformity, rips 
or tears, sewing incompleteness, and seam overlap shall be repaired by the 
Contractor using pre-approved techniques and in accordance with manufacturer 
recommendations. Such repairs shall be reported to the Owner by means of a daily 
QC log. At any point in the Work, if the daily QC log has not been submitted, the 
Owner has the right to stop work at the expense of the Contractor until the daily QC 
log is submitted. 

 
1.03 SUBMITTALS 
 
 A. Certified Test Reports 
 
  1. Certified test reports for a minimum of two (2) samples tested in accordance with the 

standards and testing methods specified herein shall be submitted to the Owner for 
approval for each geotextile proposed for this project prior to material delivery. The 
material manufacturer and Contractor must satisfy the Owner that the materials they 
offer to furnish and install shall meet every aspect of the requirements listed in Table 
06020-1 and as stated in PART 2, MATERIALS. The Contractor shall transmit to the 



   February 2006 
 

06020-2 

Owner all information given to them by the manufacturer or supplier prior to approval 
for furnishing and installing any such material. 

 
 

Table 06020-1 
 

Physical and Mechanical Properties of Geotextiles 
 

Required Value 1 

Property Test Method 
Nonwoven  

(Drainage Composite) Woven 

Visual Inspection -- Packaging, visible defects Packaging, visible defects 

Mass per Unit Area(2) ASTM D5261 6 oz/yd2 --- 

Puncture Strength ASTM D4833 85 lbs 90 lbs 

Apparent Opening Size ASTM D4751 < No. 70 Sieve --- 

Grab Tensile Strength ASTM D4632 160 lbs 200 lbs 

Grab Elongation ASTM D4632 > 50 % 15 % 

Tear Strength ASTM D4533 60 lbs 90 lbs 

Permittivity ASTM D4491 > 1.5 sec2 --- 

UV Resistance3  (@500 Hours) ASTM D4355 > 70 % strength retained --- 
 
1 MARV. 
2 For information only, not a required property. 
3 Manufacturer's certification required which states product exceeds required value for typical roll values. 
 
 
  2. The Contractor or manufacturer shall complete interface friction testing (direct shear) 

in accordance with ASTM D5321 under confining pressures of 2, 4 and 6 psi. The 
drainage composite shall be in direct contact with infiltration soil which is compacted 
to 90% DOC within 1% +/- of its optimum moisture content. The interfaces shall be 
wetted (soaked) prior to initiating the tests. Two series of interface friction testing 
shall be performed for each soil type or each combination of soil types in direct 
contact with the drainage composite. The physical properties of each soil type used 
in the testing shall be reported including USCS designation, Atterberg Limits, natural 
moisture content and degree of compaction. 

 
   The minimum required interface friction angle shall be 26 degrees. 
 
 B. Installation And Repair Recommendations 
 
  1. Within three (3) weeks after award of the Contract, submit manufacturer's 

recommended installation procedures for the sewing of the geotextiles and 
procedures for repair. All sewing shall be performed by trained personnel of the 
Contractor or their subcontractors; the geotextile installer must be approved by the 
Owner. The Contractor may also be requested to submit training or experience 
records of the installer personnel to the Owner for approval. 
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 C. The Contractor shall submit to the Owner for approval within three (3) weeks after award of 
the Contract the following information: 

 
  1. Contractor's daily QC log format to be used during geotextile installation. This log 

shall document the daily progression of geotextile installation from delivery to final 
acceptance. The daily log shall designate these construction activities that influence 
the integrity of the geotextile during installation. The log, at a minimum, shall include 
entries and detailed documentation of the following:   

 
a. Weather (temperature, winds, precipitation). 
 
b. Repairs and replacements. 
 
c. Document the roll number and location of each roll when placed. 
 
d. Quantity of material installed that day; quantity installed to date. 
 

 D. Laboratory test results shall be submitted as the Work progresses. 
 
 E. Sewing equipment information, stitch type, and density proposed for use at the project shall 

be submitted to the Owner for review prior to placement of geotextile in the field. 
 
1.04 DELIVERY, STORAGE, AND HANDLING 
 
 A. Materials shall be delivered to the site only after the required submittals have been approved 

by the Owner. Storage and handling of the materials shall conform to the manufacturer's 
recommendations and shall be done in such a manner as to prevent damage to any part of 
the Work. The Contractor shall provide labor and equipment to properly unload material upon 
arrival at the site. The material shall be stored in a reasonably level, smooth, and well-
drained area that is away from sharp objects or rocks that may puncture the material, away 
from brush, oil, grease, or fuels, and in an accessible area for inspection. Individual rolls shall 
be stored with safe walking space and clearance between them to allow full view for 
inspection purposes. To prevent ultraviolet degradation of the material, the protective 
wrapper on each geotextile roll shall not be removed until the material is ready for use. Any 
rolls that are delivered without protective wrappers shall be rejected by the Owner at no cost 
to the Owner. Any rolls of geotextile that will not be installed within 21 days following delivery 
to the site shall be covered with tarps to protect the rolls from the elements. 

 
 
PART 2  MATERIALS 
 
2.01 GEOTEXTILES 
 
 A. Geotextiles shall be provided to meet the minimum physical and mechanical properties 

outlined in Table 06020-1 and as designated on the Drawings. The properties shown 
represent the MARV for the installed materials, unless otherwise indicated. 

 
 B. Geotextiles shall be tested by the manufacturer prior to shipment to ensure that the physical 

and mechanical properties of the finished product are in accordance with these 
Specifications. The required material properties, test methods, values, and units are 
presented in Table 06020-1. Test frequencies shall be one (1) of each test for every 100,000 
ft2 of geotextile produced for this project or as noted in Table 06020-1. 
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PART 3  EXECUTION 
 
3.01 INSTALLATION RESPONSIBILITY 
 
 A. The Contractor shall be responsible for installing the geotextiles and all components and 

details associated with these materials. 
 
3.02 GEOTEXTILE PLACEMENT 
 
 A. Geotextiles shall be placed by the Contractor at the locations and to the limits shown on the 

Drawings. All seams placed on slopes of 4H:1V or greater shall be overlapped a minimum of 
eight (12) in.. All other seams shall be overlapped a minimum of eight (8) in. Seams on 
slopes shall be oriented with the slope. End-of-roll seams shall be offset a minimum of 5 ft 
between adjacent roll ends. Cross-slope seams shall be avoided as much as possible. 

 
 B. A minimum of 12 in. of the aggregate/soil shall be placed onto the geotextiles and spread in 

advance of construction equipment not exceeding 10 psi contact pressure. When contact 
pressures exceed 10 psi, construction equipment shall be limited to operating on 36 in. of 
aggregate/soil above geosynthetics. The material shall be spread in the same direction as 
the fabric is seamed. Extreme care shall be required by the Contractor so that the equipment 
operator pushes the soil materials ahead without damage to the geotextile. At no time shall 
construction equipment be permitted to track directly on the geotextile. Any damage to the 
fabric or other geosynthetics shall be repaired by the Contractor (using approved methods) 
at no expense to the Owner. 

 
 C. During periods of high winds, sandbags, or other methods approved by the manufacturer(s) 

shall be used by the Contractor to temporarily secure any exposed geotextile in place. 
 
3.04 COVERING GEOTEXTILES 
 
 A. All geotextiles shall be covered within 21 calendar days, following removal of their protective 

wrapping and their placement in the field, to protect them from ultraviolet (UV) degradation. 
The Contractor shall stage construction activities to accomplish the schedule. Any geotextile 
left exposed longer than the 21 calendar days shall, at the Owner's direction, be removed 
and replaced at no cost to the Owner. 

 
 
 

END OF SECTION 
 



 SECTION 06030 
 
 DRAINAGE COMPOSITE 
 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 
 A. The Work includes the supply, delivery, testing, storage, and installation of drainage composite 

to be used in the construction of the cover system.  The work includes furnishing all materials, 
labor, supervision, tools, equipment, construction machinery and quality control that may be 
necessary.  

 
1.02 QUALITY CONTROL 
 
 A. Manufacturer Qualifications 
 
  1. The drainage net and drainage composite manufacturer(s) shall be specialist(s) in the 

manufacturing of drainage net and drainage composite and shall have produced and 
manufactured a minimum of 5 million ft2 of said materials that were used in successful 
installations. 

 
 B. Material Testing 
 
  1. Quality control testing of materials shall be as set forth in the applicable referenced 

Specifications and as required herein.  Testing of the drainage net and drainage composite 
shall be in accordance with Subsections 2.01.C and 2.02.B. 

 
  2. Samples of delivered drainage media to be used on this project shall be obtained by the 

Contractor for testing at the Geosynthetic Testing Laboratory at a frequency of one (1) 
sample (at least 6 ft by 3 ft) for every 100,000 ft2 of material to be installed at the site.  
Drainage media samples shall be tested according to the methods listed in Table 06030-1.  
The samples selected shall have the roll and lot numbers, and manufacturer clearly marked 
on or attached to the sample.  All samples not required for testing shall be submitted to the 
Engineer.  

 
  3. The manufacturer or Contractor shall retain one 50 ft2 coupon of drainage composite for 

every 100,000 ft2 produced for this project.  Each sample shall have the roll, lot number and 
manufacturer clearly marked. 

 
 C. Laboratory Testing 
 
  1. Unless otherwise indicated, testing shall be performed by the manufacturer or an Engineer-

approved independent geosynthetics testing laboratory with materials furnished by the 
Contractor and at the expense of the Contractor. 

 
 D. Visual Inspection During Installation 
 
  1. During placement of the drainage media, the Contractor shall carry out visual inspections of 

the material surface.  Any faulty areas relating to net integrity, continuity, overlapping/joining 
technique, and panel placement/orientation shall be repaired by the Contractor using 
preapproved techniques.  Such repairs shall be reported to the Engineer by means of a daily 
quality control (QC) log.  At any point in the Work, if the daily QC log has not been submitted, 
the Engineer has the right to stop Work at the expense of the Contractor until the daily QC 
log is submitted. 
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1.03 SUBMITTALS 
 
 A. Certified Test Reports 
 
  1. Certified test reports for a minimum of two (2) samples tested in accordance with the 

standards and testing methods specified herein shall be submitted to the Engineer for 
approval prior to material delivery.  Results of at least one (1) transmissivity test performed 
under similar conditions described in Table 06030-1 shall also be provided to the Engineer 
for approval prior to delivery of the first shipment of material.  The material manufacturer and 
Contractor must satisfy the Engineer that the material they offer to furnish and install shall 
meet in every aspect the requirements set forth in these Specifications and the requirements 
of Table 06030-1 and as stated in PART 2, MATERIALS.  The Contractor shall transmit to 
the Engineer all information given to them by the manufacturer or supplier prior to approval 
for furnishing and installing any such material. 

 
 B. Samples 
 
  1. The Contractor shall obtain from the drainage media suppliers and submit to the Engineer for 

approval, within 3 weeks after award of the contract, samples of the proposed synthetic 
drainage media materials. 

 
 C. Installation And Repair Recommendations 
 
  1. The Contractor shall submit to the Engineer for approval, within 3 weeks after award of the 

Contract, full and complete installation shop drawings showing at a minimum:  layout of the 
synthetic drainage media system, details of joining the panels, and details for anchorage of 
this material.  The Contractor shall also submit the manufacturer's recommended installation 
procedures, including placement and joining. 

 
 D. Laboratory test results shall be submitted as the Work progresses. 
 
1.04 DELIVERY, STORAGE, AND HANDLING 
 
 A. Materials shall be delivered to the site only after the required submittals have been approved by 

the Engineer.  Storage and handling of the materials shall conform to the manufacturer's 
recommendations and shall be done in such a manner as to prevent damage to any part of the 
Work or the material itself.  The Contractor shall provide labor and equipment to properly unload 
material upon arrival at site.  The material shall be stored in a reasonably level, well-drained, 
smooth area that is away from brush, poison oak or ivy, oil, grease, or fuels, and in an 
accessible area for inspection.  Individual pieces or bundles shall be stored with safe walking 
space and clearance between them to allow full view for inspection purposes.  To prevent 
ultraviolet degradation of the drainage composite geotextile, the protective wrapper on each 
drainage composite roll shall not be removed until the material is ready for installation. 

 
PART 2 MATERIALS 
 
2.01 DRAINAGE NET  
 
 A. The drainage net component of the drainage composite shall consist of high-density 

polyethylene and have the minimum physical properties specified in Table 06030-1. 
 
 B. Drainage net shall be tested by the manufacturer prior to shipment to ensure that the physical 

and mechanical properties of the finished product are in accordance with these Specifications.  
Properties tested, test methods, and required values for drainage net are presented in Table 
06030-1.  Test frequency shall be one of each test in Table 06030-1 for every 40,000 ft2 of 
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drainage net produced for this project or as noted.  Planar transmissivity shall be tested twice on 
actual material produced for this project under the conditions described in Table 06030-1 and 
the results submitted to the Engineer for review and approval prior to material installation.  
Results of each test shall include a plot of transmissivity versus confining pressure. 

 
Table 06030-1 

 
 Physical Properties of Drainage Net1 
 

Property Test Method Required Minimum Value Unit 

Density (with Carbon 
Black) 

ASTM D1505 0.935 g/cc 

Carbon Black Content ASTM D1603 2.0 % 

Thickness ASTM D5199 160 mils 

Melt Index ASTM D1238 <1.0 g/10 min 

Tensile Strength 
(Machine Direction) 

ASTM 
D5034/5035 

25 lb/in 

Tensile Strength 
(Trans. Direction) 

ASTM 
D5034/5035 

15 lbs/in 

Transmissivity (Tests as 
Outlined Below shall be 
Performed) 4 

ASTM D4716 5.08 x 10-4 

 (i = 0.27 @ 500, 1,000, 
and 2,000 psf) 

m3/sec-m 

 

Ply Adhesion5 ASTM D751 1 lb 

 
 
1 Required Values are Minimum Average Roll Values. 
2 No foaming agents shall be used in the manufacturing process of the drainage nets.  
3 Drainage composites shall be composed of a geonet meeting the requirements of this Specification, and 
overlain and underlain by a nonwoven needlepunched geotextile.  The nonwoven geotextiles will be heat-
bonded to the geonet.  The physical property requirements of the filtration geotextiles are provided in 
Section 06020. 
4 Tests to be performed for i=0.27 shall include: a single layer of drainage composite sandwiched between 
two layers of infiltration layer soil compacted to 95% DOC. 
5 Drainage composite only. 
 
2.02 DRAINAGE COMPOSITE 
 
 A. The drainage composite shall be fabricated of three (3) layers, utilizing 6 oz/yd2 nonwoven 

geotextile (min.) as the top and bottom layer of the drainage net.  The layers shall be heat-
bonded or laminated together to form one material.  All edges of the drainage net shall be 
enveloped by the geotextiles to preclude the potential for intrusion of foreign material into the 
net.  The drainage net shall conform to Subsection 2.01. 

 
 B. The nonwoven geotextiles used for drainage composite manufacture shall conform to Section 

06020 of these Specifications.  Properties tested, test methods, required values and test 
frequency shall be as set forth in Section 06020.  The ply adhesion of the geotextiles to the 
drainage net shall be evaluated (both sides) in accordance with ASTM D751 at a frequency of 1 
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test for every 40,000 ft2 of drainage composite produced for this project.  A minimum of 1-pound 
per inch is required for ply adhesion of the geotextiles to the drainage net. 

 
2.03 DRAINAGE COMPOSITE TIES 
 
 A. The drainage composite ties shall be heavy-duty, high-strength polymer (nylon) braid ties.  They 

shall be brightly-colored (in contrasting color to the drainage media) for easy inspection. 
 
PART 3 EXECUTION 
 
3.01 INSTALLATION RESPONSIBILITY 
 
 A. The Contractor shall be responsible for installing the drainage media and all components and 

details associated with these materials. 
 
3.02 DRAINAGE MEDIA PLACEMENT 
 
 A. The drainage media shall be laid out and installed by trained technicians in accordance with the 

applicable shop drawings approved by the Engineer.  The Engineer's approval of the shop 
drawings does not relieve the Contractor of their responsibility to properly install the drainage 
media materials.  Drainage media shall be installed by trained personnel of the Contractor or 
their subcontractors.  The Contractor and/or their subcontractors shall be certified by the 
drainage media manufacturers as accepted material installers. 

 
 B. The drainage media within the cover system shall be installed to the limits shown on the 

Drawings after the underlying subgrade material has been installed and accepted.  The drainage 
media shall be anchored as indicated on the Drawings and rolled down slope (machine direction 
parallel to slope).  Rolling of drainage media across slopes shall not be permitted. 

 
 C. Adjacent panels shall be overlapped a minimum of 4 inches and securely fastened together with 

ties at a maximum of 10-ft intervals.  Drainage composite geotextiles shall be overlapped a 
minimum of 6 inches and seamed.  Seaming shall be by sewing, or other Engineer-approved 
means.  Cross-slope seams or end-of-panel seams shall be overlapped a minimum of 6 inches 
and offset a minimum of 5 ft between adjacent roll ends and securely fastened together with ties 
at a maximum of 2-ft intervals. 

 
3.03 COVER SOIL PLACEMENT 
 

A. Infiltration layer soil shall be placed from the toe of the slope moving in a generally upward 
direction.  Because of site restraints it may not be possible in some locations to move up slope.  
In such locations soil may be placed across the slope in an upwardly moving direction.  Soil 
should not be pushed in a downward direction. 

 
 
 
 END OF SECTION 
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Storm Water Design 
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Objective:  Determine runoff and re-size stormsewer for the LANL landfill based on the inclusion of one 

additional hangar (6 total) and modifications to the original hangar layout (center-to-center spacing).  

These changes resulted in an increased volume of water being directed via the trench drains and pipes to 

the storm drain located along the southern edge of the landfill. 

Discussion:  Re-designing of stormsewer to accommodate one additional hangar and layout 

modifications.  Consistent with previous analyses, all calculations are per county standards for the high-

intensity summer thunderstorms (100-yr, 6-hr storm).  The accepted methods included the Rational 

Method and the SCS Type II-A distribution.  No channels or berms are affected by these changes. 

Stormsewer System 

Rational Method: Suggested I value for the rational method is 5.75 inches per hour.  Based on the 

characteristics of the MATCON pavement material, the surface is assumed to be impermeable and the 

runoff coefficient is assumed to be 1.  The table below summarizes estimated peak runoff for each of the 

drainage structures listed: 

  Area A, 
Ac 

Rainfall 
Intensity I, 

in/hr 

Runoff 
Coefficien

t C 

Peak 
Runoff 
Q, CFS 

Trench 1 0.12 5.75 1 0.69 
Trench 2 0.61 5.75 1 3.51 
Trench 3 0.61 5.75 1 3.51 
Trench 4 0.61 5.75 1 3.51 
Trench 5 0.61 5.75 1 3.51 
Trench 6 0.61 5.75 1 3.51 
Inlet I 2 0.22 5.75 1 1.27 
Inlet I 4 0.43 5.75 1 2.47 
Inlet I 6 0.43 5.75 1 2.47 
Inlet I 8 0.43 5.75 1 2.47 
Inlet I 10 0.43 5.75 1 2.47 
Inlet I 12 0.43 5.75 1 2.47 
Inlet I 13 1.09 5.75 1 6.27 
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The resulting peak flow values were used to size the trenches and pipes.  The attached hydraulic 

calculations were performed based on Manning’s equation using Haestad’s FlowMaster software.  In 

order to check for surcharging and inlet and outlet control, the peak flows were also used in a simplified 

SWMM model routing (see attached).  The model indicated that the system was adequately sized to pass 

the peak flow estimated by the rational method. 

SCS Type II-A:  The suggested values for the 100-yr, 6-hr SCS Type II-A distribution were 1.87 inches 

in the first 15 minutes, 2.35 inches in the first hour, 2.8 inches in six hours.  These values were used to 

create a hydrograph for the SWMM model.  The system which was designed using the Rational Method 

as described above was subjected to the flows generated by the hydrograph as a check of the system 

capacity.  The results of the simulation show that the Rational Method sizing provided adequate capacity 

to pass a SCS Type II-A storm. 
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Stormsewer System Calculations 

1. FlowMaster Hydraulic Calculations  

2. Rational Method 

3. SCS Type II-A Distribution 
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SWMM Rational Method 
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SWMM SCS Type II-A Distribution 
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Active Gas System (conceptual-level design) 
 
Following is a description of the type of active gas venting system that will be installed if, based 
on the results of air monitoring, it is determined that an active gas venting system is required. 
While the following description provides specific details, it must be understood that the design of 
the system will be based on site-specific data and that the system may be modified as necessary 
to most efficiently address site-specific gas generation rate, gas composition and gas 
concentration.   
 
The Landfill Gas Collection and Control System (GCCS) design will include an enclosed flare 
system, blowers, a programmable logic control system for the flare, a network of high density 
polyethylene (HDPE) lateral and header collection lines, condensate knockout sumps with 
associated condensate management system components, and adjustable wellhead equipped 
extraction wells. The network of lateral and header collection lines will be installed as part of the 
passive gas collection system. The remaining components will be added as necessary.  
 
The well field design is comprised of eight horizontal gas extraction wells installed beneath the 
asphalt (MatCon™) surface. The general specifications for the horizontal extraction wells are 
trenches that are longer than they are deep with perforated pipe. Each horizontal collector will be 
equipped with an adjustable wellhead, i.e., valve. While these values are not required as part of 
the passive system, they will nonetheless be installed as part of the passive system so as to 
minimize the scope of intrusive work that will be required should an active system be required. 
 
The condensate management system will consist of a condensate knockout sump with a 
pneumatically operated pump, drains, air compressor, air supply lines and condensate force 
main. The sump, in order to function will have to be installed below the invert of the header pipe. 
Therefore, it will be necessary to penetrate the liner in the future and excavate material to allow 
the sump to be placed at the required elevation.    

The flare system should be designed for the continuous stable combustion (destruction) of 
landfill gas (LFG) with a composition of 30 to 55 percent methane (CH4).  The system will be an 
enclosed skid-mounted system, consisting of a blower control device that requires three phases 
of 480 volts and 60 hertz  for blower and instrumentation operations, a stack operating 
temperature of 1,400 oF to 1,800oF and an overall destruction efficiency of >98%.  The enclosed 
flare stack is expected to measure 3’6” diameter by 20’, built form carbon steel, with 
thermocouples and combustion air dampers.  . The stack should be capable of passing 120 
standard cubic feet per minute with a turndown ratio up to 10:1.  The actual size will be based on 
methane content, turn-down, emissions requirements and airport operations and FFA regulations.  
Higher methane content and quantity would require a larger stack.  At a minimum, the flare 
system should also include: anti-flashback burners, spark ignited pilot, and an ignition and 
control station for complete functional control of the system.  The control station should consist 
of a control panel with programmable logic controller, temperature indicators, shutdown 
switches, amp meter, power switches, motor starters, shutdown valve and pressure gauges. 
Measurement and recording equipment at the flare station may be equipped with telemetry 
capability for real time monitoring of separate parameters including, but not limited to, gas 
quality, gas flow rate, vacuum pressures, gas temperature, flare temperature, and 3-phase power. 



This equipment should record and store the data collected which can be used to review flare 
station events for trouble shooting as well as preventative measures. 
 
For the GCCS to effectively control migration of landfill gas, the well field and flare components 
will operate continuously in order to capture and remove methane produced by the landfill. Ideal 
extraction well performance will be achieved by balancing gas concentrations and vacuum 
pressures at each well or at the flare station on a periodic basis to maximize LFG collection, 
maintain well head conditions within compliance guideline conditions, maintain surface 
emissions within regulated guideline levels and minimize the risk of developing a hazardous 
condition. Balancing will be achieved by applying the appropriate amount of vacuum to the 
system by throttling the valve at each well.  
 
The above description, while providing some specific details is intended only to represent the 
type of system that would be installed should air monitoring indicate an active gas extraction 
system is requires. Detailed design of the system will be required based on site-specific data 
collected as part of monitoring activities. A typical flare station configuration is shown on Figure 
1. 
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BACKGROUND 
 
As part of the closure of the Los Alamos Airport Landfill existing waste will be relocated from the east 
and north slopes and placed on the flat top area of the landfill. The relocated waste will be placed in a 
controlled manner, i.e., placed in thin lifts and compacted using dozers, rollers, etc. In order to facilitate 
the expansion of the airport an asphalt cap will be installed on the flat top area. With the relocation of 
waste and the construction of the cap there exists a potential for settlement to occur, caused by the 
application of a surcharge load over potentially compressible materials. Based on the final grading plan, 
it has been determined that relocated waste and/or cover soils are to be placed in thicknesses up to about 
8 feet on the flat top area. The proposed cap on the flat top area will add an additional 18 inches of 
material and will consist of a minimum 6 inches of existing or relocated interim cover material, 6 inches 
of aggregate base course (aggregate) and 4 inches of asphalt pavement (MatCon™). The MatCon™ will 
be replaced by a reinforced concrete slab within the proposed airplane hanger footprints. If there is 
insufficient waste and existing interim cover soil onsite to achieve the top of Existing/Interim Cover 
Material grades fill will be imported to achieve the specified elevation. 
 
Waste will be primarily excavated from the east and north slopes of the landfill in order to achieve the 
desired effective slope inclination of 3H:1V and 4H:1V, respectively and to facilitate the installation of 
the retaining walls. For purposes of this analysis the waste will be assumed to be municipal solid waste 
(MSW). This is likely a conservative assumption as the landfill contains construction and miscellaneous 
debris with some MSW rather than MSW alone.  
 
The design slope inclination for the flat portion of the landfill cap is 2%. The final slope inclination of 
the flat portion of the landfill, per NMAC regulations must be between 2 and 5%.  In order to 
demonstrate that the minimum final slope will be maintained it is necessary to complete a settlement 
analysis. 
 
Settlement can be induced by several processes including the following: 
 

1. An increase in the load imposed on potentially compressible materials. 
2. Self-weight consolidation, i.e., the material itself densifies and consolidates under its own 

weight. 
3. Degradation/decomposition of existing subsurface materials. 
4. Dewatering of the subsurface. 
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For the purposes of this analysis, settlement will be calculated based on two factors: 
 

a. Increased load (stress) imposed on undisturbed waste as a result of placing relocated 
waste and capping materials on the flat top of the landfill.   

b. Self-weight consolidation of the relocated waste, including the stress imposed by the 
weight of the capping materials.  

 
Settlement due to degradation of the waste material will be neglected. The justification for neglecting 
potential settlement due to this process is the age of the waste, which has been in place for 30 to 60 
years (placed 1943 to 1973), the climatic conditions (18 inches of precipitation per year), and the fact 
that a cap (that will limit infiltration) will be constructed to further retard the degradation process, if it is 
indeed still active. Settlement due to dewatering will also be neglected as no dewatering of the waste 
mass has been proposed. Furthermore, there is no evidence of a perched water table or leachate mound 
within the landfill, (see Section 2.3.5 of the RFI report). Cone penetrometer testing completed at the site 
did not indicate the presence of a water table (leachate mound).   
 
In some areas of the site, predominantly on the north and east sideslopes, there will be a net decrease in 
load due to waste relocation. In these areas, it is reasonable to assume that settlement will not occur or 
will be negligible.  
 
Finally, it is assumed that the relocated site soils and the imported materials used to construct the cap, 
which will be placed in a controlled manner and compacted, will be essentially incompressible and 
therefore will not contribute to the overall settlement of the landfill. The underlying native soils/bedrock 
were also assumed to be incompressible.   
 
Settlement of soils may occur almost immediately (elastic settlement) or can occur over an extended 
period of time (primary consolidation and secondary compression). Generally speaking, granular soils 
(sand and gravel) experience immediate settlement, while fine-grained soils (silt and clay) experience 
time-dependant settlement. The three stages or phases of settlement are primary consolidation, 
secondary compression (creep) settlement. Waste settlement behavior is similar to soils. For purposes of 
this analysis, the equation used to calculate the waste settlement implicitly assumes 100% primary 
consolidation of the compressible material. It therefore includes the elastic and primary consolidation 
components of settlement, but does not encompass time dependant secondary compression which occurs 
after primary consolidation is complete and is analogous to biodegradation settlement for waste material 
containing organic constituents. 
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The existing grade, the estimated thickness of waste, and the proposed (final) grade are shown on 
Figures 1, 2, and 3. 
 
ANALYSIS 
 
In order to complete this settlement analysis, a 100 by 100 foot grid was placed over the landfill 
footprint. The total settlement at each nodal point was then calculated. The differential settlement 
between nodal points was subsequently determined and the slope of the landfill surface between nodal 
points was estimated and compared with the regulatory values listed above.  
 
The following equation was used to calculate settlement based on one-dimensional primary 
consolidation theory. The following is a fundamental equation in basic soil mechanics and is referenced 
in many soil mechanics text books. 
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Where: 
∆H = calculated settlement of compressible layer 
Cc = compression index of compressible material   [note: C′c = Cc /( 1+ eo )] 
H = thickness of compressible layer 
eo = initial void ratio of compressible material before load application 
po(i) = initial average effective overburden stress at mid-height of compressible layer 
∆p(i) = attenuated increase in vertical load at mid-height of compressible layer 
 
The input parameters listed above were determined as follows: 
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• C′c, for waste was obtained from work performed by WESTON at a municipal solid waste landfill in 

eastern Pennsylvania1. From this study, the average value of Cc’ based on a 56-point data base was 
determined to be 0.22. A value of 0.3 was calculated based on the mean value plus two standard 
deviations of the data base. There is therefore a 95.4% confidence level that the actual value of Cc’ 
will be less than 0.3, or, stated differently, 95.4% of the time, a measured value of Cc’ for MSW will 
be less than 0.3. 

• H, thickness of the compressible layer, i.e., waste, was based on the results of the CPT work and 
subsurface data provided in the VCM Plan indicating the thickness of waste. 

• eo, initial void ratio of the waste – not required when using Cc’ 
• po(i), the initial overburden stress at the mid-height of the waste, was based on the estimated unit 

weight of the waste and the thickness of the waste. The unit weight of the waste was based on the 
results of CPT work and literature values. 

• ∆p(i), the attenuated increase in vertical load at the mid-height of the waste, was based on the 
regraded geometry of the landfill and included the thickness of relocated waste, relocated soils, 
imported soils and capping materials.  

 
The analysis was separated into two parts: 1) settlement of the undisturbed waste due to the load 
generated by the placement of relocated waste and capping materials and 2) settlement of relocated 
waste due to self-weight consolidation. 
 
Since the analysis was repeated at variation locations within the landfill footprint, a spreadsheet was 
developed for efficiency. An example/verification calculation is presented below to demonstrate that the 
spreadsheet functions correctly.  
 
An example calculation has been completed for point B4. At this location, the thickness of in-place 
waste is approximately 19 feet with a thickness of relocated waste of approximately 1.0 feet. The 
analysis will be completed in two parts as discussed below. 
 

                     
1 Deutsch, W.L., O. Esterly, and J. Vitale. 1994 “Modeling Settlements of an Existing Municipal Solid Waste (MSW) 
Landfill Sideslope Using an Earthen Surcharge Pile.” Proceedings of “Settlement 94” Conference, Texas A&M University, 
College Station, Texas. See Appendix A. 
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Table 1 lists the parameters used in the analysis. 
 

Table 1 – Material Properties 
 

Total Unit Weight Thickness Material 
(pcf) (ft) 

Undisturbed Waste 85 varies 
Relocated Waste 90 varies 
Interim Cover Soil 110 0.5 (1) 
Aggregate Base 
Course 

120 0.5 

MatCon™ 130 .33 
Concrete 150 1 

(1) The minimum thickness of interim cover soil is 6 inches. The analysis 
conservatively considered a thickness of 1-foot.  
 

For purposes of the analyses it was assumed that the stress imposed by the MatCon™ pavement and the 
concrete hanger pads was approximately equal. The capping system was assumed to be made up of a 
1.5-foot thick composite layer with a total unit weight of 130 pcf (195 psf). This assumption is based on 
the premise that the difference in stress imposed by the MatCon™ section (103 psf) and the concrete 
hangers (210 psf) is insignificant with respect to differential. 
 
Live loads generated by aircraft and light trucks will be insignificant with respect to differential 
settlement. The total weight of a vehicle (aircraft or truck) is anticipated to be less than 10,000 lbs. The 
load will be transferred to the ground surface through the wheels of the vehicles. Aircraft and truck 
wheels have limited footprint (contact area) and so the load will be concentrated over a very small area, 
which means the stress will be attenuated in the shallow subsurface. The shallow subsurface will not be 
prone to consolidate as it will be comprised of compacted materials. 
 
Assuming each hanger will house 10 aircraft and that each plane weights 5,000 lbs, the added stress 
over the hanger footprint (203 ft x 62 ft) would only be about 4 psf. This is an insignificant increase in 
stress. Factoring this added stress into the analyses will have minimal impact. In the example below the 
magnitude of settlement would increase by less than 0.1 inches.   
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Settlement due to consolidation of undisturbed waste 
 

With respect to point B4: 
 

The existing ground surface elevation is 7133. This is the top of the existing interim cover 
obtained from plan view – Figure 1. 
Subtract 1-foot of interim cover soil (assumed thickness) to determine the top of waste elevation. 
Top of existing waste elevation is 7133 – 1 = 7132 feet. 
The thickness of waste is 18 feet. Refer to Figure 2. 
The bottom of waste elevation is 7132 – 19 = 7113. 
Final grade (top of cap) elevation is 7135.4. Refer to Figure 3. 
Prep grade (top of relocated interim cover) elevation is 7135.4 – 1.5 = 7133.9. 
Therefore, the top of relocated waste elevation is 7133.9 – 1 = 7132.9. For analysis purposes, it 
is assumed that 1-foot of relocated interim cover soil will be placed above the relocated waste. 
The design drawings require a minimum thickness of 6 inches. Assuming a thickness greater 
than the minimum will result in a higher load and therefore a larger magnitude of settlement. 
Top of existing waste elevation is 7133 – 1 = 7132 feet, see above. 
Therefore the thickness of relocated waste is 7132.9 – 7132 = 0.9 feet. Round to nearest ½-foot 
increment so say 1-foot. 
Load due to relocated waste is 1.0 ft x 90 pcf = 90 psf. 
Thickness of proposed cap is 1.5 feet. 
Load due to new cover system = 1.5 ft x 130 pcf = 195 psf. 
 
Change in load = 90 psf + 195 psf = 285 psf. 
This is the net increase in load that will cause settlement. 
 
The thickness of in-place waste is 19 feet. Refer to Figure 2. 
Therefore the mid-height of the layer is 19/2 = 9.5 feet. 
The existing interim cover is assumed to be 1-foot thick. 
The effective stress at the mid-height of the waste layer is  
(9.5 feet x 85 pcf) + (1-foot x 110 pcf)  = 917.5 psf. 
 
Now, use Equation 1 above to determine the change in thickness of the in-place waste. 
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The calculated settlement at each nodal point is presented in Attachment 1. 
 

Settlement due to self-weight consolidation of relocated waste 
 

In order to complete this analysis, the relocated waste thickness must be subdivided into a 
number of sublayers of equal thicknesses. For this analysis, the waste thickness was subdivided 
into 6-inch thick sublayers. Therefore, a total of 2 sublayers were analyzed for nodal point B4 (1-
foot of relocated waste). The consolidation of each sublayer will be estimated considering the 
load imposed on it by the overlying waste layers and the cover system soils. For purposes of this 
analysis, the cover system soils will consist of 1-foot of interim cover and 1.5 feet of final cap 
components. 

 
Thickness of each sublayer is 0.5 feet. 
Effective stress at mid-height of each sublayer is 0.25 ft x 90 pcf  = 22.5 psf. 
Thickness of relocated waste is 1.0 feet. 
Therefore the top of the lowest sublayer is 1-foot below the top of waste. 
The stress generated by the relocated waste on the top of the lowest sublayer is 
 0.5 ft x 90 pcf = 45 psf. 
The stress generated by 1-foot of interim cover is 1 ft x 110 pcf = 110 psf. 
The stress generated by 1.5 feet of cover soil is 1.5 ft x 130 pcf = 195 psf. 
Therefore, the total stress generated by the overlying mass is 45 + 110 + 195 = 350 psf. 
 
Now, use Equation 1 above to determine the change in thickness of the in-place waste. 
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This is only the anticipated settlement of the 2nd sublayer due to the stress imposed by 0.5 feet of 
relocated waste, the relocated soil and the capping materials. It is necessary to estimate the 
settlement that will be caused in the overlying 2 sublayers due to the stress imposed by the 
respective overlying materials and add the settlement of each sublayer in order to determine the 
total settlement for the 1.0 foot thick relocated waste layer. This is done following the same 
procedure presented above. The calculated settlement of each sublayer is presented in 
Attachment 2. As can be seen in this spreadsheet, the consolidation of each ½-foot thick sublayer 
increases with increasing thickness of overlying waste, i.e., increasing overburden pressure 
 
Attachment 2 presents a summary table which documents these self-weight consolidation results 
for relocated waste thicknesses ranging from 0.5 feet to 10 feet in ½-foot increments. 
 

Combined Settlement 
 
With the settlement of the undisturbed waste due to the imposition of additional load in the form of 
relocated waste and final cover soil at each nodal point and the settlement of the relocated waste due to 
self-weight consolidation plus interim cover and final cover soil weight calculated for various ½-foot 
increments of relocated waste thickness, the total anticipated settlement at each nodal point can be 
determined. The combined settlement requires the addition of the settlement estimated at each nodal 
point with the settlement estimated for the corresponding relocated waste thickness at the same point. 
For nodal point B4, the settlement of the undisturbed waste was estimated to be 0.67 feet. The 
settlement of the relocated waste (1.0-foot) was estimated to be 0.36 feet resulting in a combined total 
settlement of 1.027 feet. The combined settlement is shown in Attachment 3. 
 
Evaluation of post-settlement cover system inclination 
 
With the settlement determined at each nodal point, the slope of the post-settlement landfill cap can be 
estimated. While the differential settlement between each point can be mathematically determined, it 
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may not be meaningful in regards to the slope, and ultimately the drainage pattern of the final cover 
system. Therefore, differential settlement and slope will only be determined between those nodal points 
which relate to drainage.  
 
RESULTS 
 
The results of the settlement analysis are presented in Attachments 1, 2 and 3. The initial (design) slope 
between various nodal points and the post-settlement slopes between the same nodal points are shown 
on Attachment 4. As can be seen, based on these analyses, the slope between some of the nodal points 
drops below the NMED required minimum of 2%. The minimum post-settlement slope was calculated 
to be 1.3% (nodes C3 and C5). 
 
CONCLUSIONS 
 
Based on the analysis, it can be concluded that positive drainage will be maintained on the flat top area 
of the landfill. Although the long-term slope of the cap is less than the prescribed NMED slope of 2%, 
positive drainage will still be maintained. For asphalt surfaces a minimum slope of 1% is typically 
recommended. The minimum slope predicted is greater than 1% and so it is concluded that long-term 
positive drainage will be maintained. Theses analyses did not and cannot address the potential formation 
of localized depressions. Localized depressions may develop in areas at which dissimilar materials are 
present, e.g., MSW adjacent to crushed concrete. Localized depressions should be addressed by placing 
additional MatCon™ as part of the operation and maintenance (O&M) of the cap. 

 
 It is acknowledged that the value of Cc’ utilized in these calculations is likely conservative as compared 
to the actual Cc’ value of the in-place waste. The presence of non-MSW debris such as concrete, asphalt 
and brick in the waste mass will tend to decrease the value of Cc’ and therefore decrease the magnitude 
of settlement that will occur. Regardless of the value of Cc’, the calculations show the relative settlement 
between the various points. A reduction in the value of Cc’ will reduce the magnitude of settlement that 
occurs at any single location, but the relative change in elevation between adjacent points will remain 
the same. There is a one-to-one correlation between the magnitude of settlement and the value of Cc’; 
that is, if Cc’ is reduced by 50%, the magnitude of settlement will also be reduced by 50%. 
 
It should be noted that the magnitude of settlement estimated for relocated waste will be significantly 
less than the magnitude presented in these calculations. Because the relocated waste will be placed in 
thin lifts and compacted using construction equipment it is likely that only minimal settlement of the 
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relocated waste will occur post-construction. Therefore, the total settlement may be more accurately 
assessed by considering the consolidation of the undisturbed waste only. The maximum predicted 
settlement under this scenario would be less than 2 feet.  

 
In addition, due to settlement of the landfill and consolidation of the relocated waste due to compaction 
by construction equipment, it is possible that the final grades (elevations) shown on the project drawings 
will not be achieved. A significant portion of the settlement will likely occur during construction 
assuming granular soil-like waste behavior occurs. The rate of consolidation will be significantly slower 
if fine-grained or sludge-like materials are encountered or if these types of materials are present within 
the undisturbed waste mass. It will be necessary to sequence the excavation and placement of waste 
such that the intent of the final grading plan can be achieved even if the actual elevations cannot be 
achieved. It is particularly important to provide positive drainage and an initial design slope of 
approximately 2% on the top (MatConTM) area of the landfill. Likewise it is necessary to achieve 
positive slope and drainage in channels and culverts. In general, the minimum slope in the channels and 
culverts should be no less than indicated on the drawings, i.e., 4% for channels and 0.05% for storm 
drain culverts. The actual channel and culvert should be constructed at the slopes indicated on the 
drawings regardless of the elevations at which they are finally constructed. The design may have to be 
modified as construction progress and changes to the sequence of construction may be required in order 
to achieve the design intent in order to minimize the volume of waste that must be transported off-site or 
the volume of fill that must be imported. 
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4.2.5. Surveyors and Engineers 

Surveyors and engineers will be licensed in the State of New Mexico. The Construction Quality Control 
Plan (CQCP) for the LASO TA-73 Airport Landfill (North Wind 2005e) provides additional details. 

4.2.6. Auditing 

NWI personnel conducting internal audits or field surveillances will be trained in accordance with QAP-10-
022, Certification of Personnel, and QAP-10-181, Quality Audits. 

4.3 Reporting 

The CM will provide weekly updates on construction progress to the PM using progress reports from the 
Site Superintendent (SS). The update will detail construction progress and activities for the week, 
description of any nonconformances, weekly crew size, possible health or safety concerns, and other 
significant work tasks during the week. The PM will forward this information to the DOE-LASO Contracting 
Office Representative (COR) following receipt of the update. Additional reporting details are found in the 
PMP (North Wind 2005b) and the CQCP (North Wind 2005e). 

4.4 Schedule 

The construction schedule is provided in Appendix B. 

5.0 CONSTRUCTION ACTIVITIES 

The following subsections describe construction activities at the main landfill and DDA. This narrative 
provides a description of how the final remedy will be implemented at the Airport Landfill. Detailed 
requirements of the work are defined in the specifications and drawings of the Work Plan (North Wind 
2005a). In the case of any discrepancies, the drawings take precedence over the specifications, and 
specifications take precedence over the project documents. The only exception is the HASP (North Wind 
2005d). Requirements of the HASP shall be implemented without modification regardless of information 
provided in specifications, drawings, or other documents. 

5.1 Procurement 

General methods for procurement of materials and services are addressed in the PQP (North Wind 
2005c), including methods for procuring quality-affecting materials and services. Purchase order 
documents and subcontracts will be prepared for each vendor supplying materials and for subcontractors 
supplying services, with the terms of the purchase clearly defined. Delivery of materials and services will 
be scheduled based on project sequence to minimize storage and risk of loss or damage. 

Materials to be purchased include, but are not limited to, riprap, aggregates, concrete, low permeability 
soils, geosynthetics, and geotextiles. Material specifications and QC requirements are provided in the 
CQCP (North Wind 2005e) and the Construction Specifications for LASO TA-73 Airport Landfill (North 
Wind 2005f). 

Services to be subcontracted by NWI include design and field QC services to be provided by WESTON 
and geotechnical testing services to be provided by a local laboratory. Local suppliers will also be 
retained (as necessary) for equipment rentals, surveying, electrical and plumbing work, equipment 
maintenance, fencing, hydroseeding, construction waste disposal, and other miscellaneous services. 

5.2 Mobilization 

Mobilization activities include transporting required equipment and personnel, construction of access 
roads, installation of field trailers, locating underground utilities, and taking delivery of initial materials.  
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5.2.1. Assemble Construction Documents 

A complete set of project documents, including the Work Plan and related documents, will be kept in the 
office trailer for planning and scheduling. Another set will be provided to the SS for his working use. A set 
of final construction drawings will be located in the office trailer so that changes can be readily red-lined to 
facilitate development of as-built drawings. The project schedule will be displayed on the wall for quick 
reference and weekly progress tracking. Project documents will be controlled in accordance with NWI 
QAP-10-061, Document Control. Forms and records generated during the course of the project will be 
completed, filed, and managed as described in the QAP-16, Control of Quality Records. 

5.2.2. Conduct Construction Readiness Assessment 

A construction readiness assessment will be conducted in accordance with Project Work Instruction 
(PWI)-4201-004, Readiness Assessment and the CQCP (North Wind 2005e). A readiness checklist will 
be completed that provides formal documentation that the project is ready to start, and may be modified 
to account for the final design requirements. At a minimum, the checklist will include: 

• Safety basis documented, 

• Notice to Proceed (NTP) issued, 

• Plans and procedures prepared, issued, and available onsite, 

• Training conducted and documented, 

• Equipment procured, inspected, and approved for use, 

• Permits obtained, 

• Underground utility survey completed and utilities marked, 

• Support facilities installed and useable, 

• All stakeholders notified, including LAC Airport, 

• Security measures (including signage) implemented, 

• Subcontractors procured and available, as required, 

• Storm Water Pollution and Prevention Plan for LASO TA-73 Airport Landfill (SWPPP) (North Wind 
2005g) implemented, including filing of Notice of Intent with the U.S. Environmental Protection 
Agency (EPA), 

• Material storage area developed, 

• Project record keeping system in place, 

• Initial site photographs taken, and 

• Required wage and employment signage posted. 

5.2.3. Conduct Pre-construction Meeting 

Prior to the start of construction activities, a meeting will be conducted with site workers to review the 
project objectives and requirements, workmanship standards, and site-specific safety requirements. 



Construction Plan for the LASO TA-73 Airport Landfill; Rev. 2 

NW-ID-2004-001  June 2005 9

5.4.5. Survey Final Grade 

Final DDA grades will be surveyed to confirm that the final elevation matches design specifications and to 
provide measurements for as-built records. All surveying will be conducted per Specification 02005, 
“Surveying.” 

5.5 Construction of East and North Slope of Main Landfill 

Construction of the east and north slopes of the main landfill generally consists of salvaging existing soil 
cover, excavating existing landfill waste to establish a nominal 3H:1V to 4H:1V grade, constructing 
retaining walls on the east slope, installing a low permeability soil layer, installing geosynthetic drainage 
net, and applying a GeoWeb surface layer with vegetated topsoil completion.  

5.5.1. Pre-Excavation Survey 

The east and north slopes of the main landfill will be slope-staked to delineate the limits of earthwork and 
breakpoints for the toe, benches, and top of cuts. Reference stakes will be set to allow the operators to 
monitor and control the grades during excavation. All surveying will be conducted per Specification 
02005, “Surveying.” 

5.5.2. Salvage Soil 

Existing soil will be salvaged to the extent possible from the main landfill slopes as well as the central 
portion of the landfill. Cover soil from the northern half of the main landfill and the east slope will be 
removed by dozing into an elongated pile or windrow extending east to west, approximately in the center 
of the landfill. Once the northern half is brought to grade with the relocated waste, the salvaged soil can 
be readily dozed over the debris and incorporated into the final cover. A similar process will be used on 
the southern half of the main landfill. 

5.5.3. Relocate Waste 

Excavation at the main landfill will be conducted in accordance with Part 3.01 of Specification 02200, 
“Earthwork,” and Specification 02266, “Landfill Waste Placement Procedures.” The excavation and 
relocation of landfill waste will be completed with a combination of dozers, loaders, and excavators.  
Dozers will excavate in layers and establish the proper slope. A berm will always result on the outside 
face of the slope, which will act as a catch for rolling debris or rock. As waste is excavated, it will be 
pushed to the lip of the slope(s). From there, another dozer will push the waste to its final destination. The 
exception is waste destined for the western portions of the landfill (i.e., more than about 300 ft from the 
top cuts of the slopes), which will be shuttled with a loader.  

An excavator will be used to excavate the lowest portions of the east slope to establish grades for the 
retaining wall construction. Limited portions of the north slope may also require use of the excavator. The 
excavated debris will be lifted up the slope as far as possible with the excavator and then dozers will 
move the material to the top of the landfill and set it aside for other equipment to take to the fill locations. 

Waste will be relocated first to the northern half of the main landfill, where it will be covered with salvaged 
soil. After the northern half is filled and covered, existing cover soil will be salvaged from the southern half 
of the main landfill and the process repeated. 

During waste excavation and relocation, dust control will be provided continuously with the water truck. 
Portions of the slope that cannot be reached by the water truck will be sprayed manually with a hose from 
the truck. Some types of relocated municipal solid waste (e.g., paper products, loose plastic, and ash) 
may be an airborne nuisance during windy conditions. Other waste may be considered hazardous to the 
general public. These materials will be contained by covering them with soil, rock, matting, or other 
suitable means (i.e., salvaged chain link fence). The CM will determine when and if these controls are 
necessary.  
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5.5.4. Construct Retaining Walls 

The retaining walls will be constructed according to Specification 03300, “Cast-in-Place Concrete” and 
Specification 02273, “Mechanically Stabilized Earth Retaining Walls.” An access ramp will be constructed 
to provide access to the toe area of the slope for the excavator. The excavator will then be used to create 
the subgrades for construction of retaining wall number one (concrete gravity wall).  

Once retaining wall number one has been poured, forms removed, and the concrete has cured to 
specification, the area up-slope from the retaining wall will be backfilled with select fill and compacted with 
a small roller or manual compactor. This area then serves as the bench upon which the number two 
retaining wall will be constructed.  

Once retaining wall number two has been constructed, the area behind the top of retaining wall number 
two will serve as a bench for the construction of retaining walls numbers three and four. Retaining walls 
numbers three and four are much shorter in length and will be constructed above the north and south 
ends, respectively, of retaining wall number two.  

5.5.5. Establish Subgrade and Survey 

The subgrade will be prepared in accordance with Part 3.02.B of Specification 02200, “Earthwork.” 
Subgrading will be completed with the dozer to create the rough template for the two proposed benches 
and to better define the required 4H:1V slope, as detailed in the design drawings. Salvage soil or other 
material will be added to provide a subgrade suitable for installation of the cover layers. 

Once debris is excavated from the east and north slopes, surveys of the slope faces will be completed for 
as-built records and to support eventual cover depth. Elevation and the limits of the debris will be 
documented by the surveyor.  

5.5.6. Construct Infiltration Layer Test Pad 

A test pad for the infiltration layer will be constructed to determine the acceptability of the imported cover 
material, processing of the imported cover material, placement, and compaction methods to produce a 
low permeability soil cover that meets requirements stated in Specification 02200.   

The test pad will consist of a nominal 18 in of low permeability soil installed in lifts in accordance with 
Specification 02200 “Earthwork”.  All construction activities related to the test pad will be carried out as 
described in Section 5.5.7 (Install Infiltration Layer). 

The test pad will be constructed so that it is at least four times wider than the widest piece of construction 
equipment to be used for the full-scale cover construction, typically 30 to 50 ft.  This is required to ensure 
a sufficient representative area for testing.  The test pad will be long enough for compaction equipment to 
reach normal operating speed within the test area, typically 50 to 100 ft. 

The test pad will be constructed within the limits of the Airport Landfill in an area representative, to the 
extent feasible, of the conditions to be encountered on the north and east sides of the landfill.  The test 
pad will be constructed on a slope approximating the planned finished slope (4H:1V).  The pad will be 
located in a well drained area to prevent surface water intrusion or saturation of the test pad soil.  The test 
pad location will be cleared and grubbed, and the subgrade will be compacted in the same manner as 
planned for construction of the soil landfill cover in accordance with Specification 02200 “Earthwork”. 

Construction of the test pad will validate the following: 

• The compaction equipment type, configuration, and weight. 

• The method used to break down clods before compaction and maximum resulting clod size. 
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• The method used to control and adjust moisture content, including equilibration time. 

• The optimum speed of compaction equipment traveling over the test pad. 

• Record weather conditions including ambient temperature, humidity, wind speed, and wind direction. 

• Moisture content of soil at time of compaction 

• Lift thicknesses (compacted), compaction procedures, and number of passes for proposed 
compaction equipment. 

• Dry unit weight achieved and measured by field density testing. 

• Permeability of compacted test fill material using ASTM D6391 or ASTM D5093. 

Construction methods will be modified as needed to meet the required compaction. After all testing has 
been completed and approved, the material in the test pad can be used by the Contractor for cover 
construction provided that the material satisfies the requirements of Specification 02200. Any test pad 
area that does not meet the requirements of Specification 02200 will be removed. 

5.5.7. Install Infiltration Layer 

The infiltration layer will be applied to the north and east slopes of the landfill. The infiltration layer 
consists of a nominal 18 in. of low permeability soil. The infiltration layer will be constructed in three 6-in 
lifts in accordance with Specification 02200, “Earthwork.” Material for the first lift will be roughed into place 
over the entire slopes and compacted with a sheepsfoot roller pulled behind a dozer. Water will be 
applied with a hose and nozzle capable of spraying from the top of the slopes to the toe.  

The geosynthetic drainage layer will be installed over the first soil lift as described below. The next two 6-
in soil lifts will be installed over the geosynthetic drainage layer and compacted. 

After compaction, each lift will be scarified to a depth of several inches, with an appropriate attachment 
(e.g., harrow rake or disker) pulled by a dozer. Scarification provides a good binding surface between lifts 
and also provides a good binding surface for the geotextile. 

5.5.8. Install Drainage Composite Layer 

After the first six inches of the infiltration layer have been installed and properly compacted, a drainage 
composite will be installed.  The drainage composite layer will serve to direct infiltrating water down slope 
and off of the landfill.   

The compacted surface will be inspected to ensure that it is free of sharp objects or debris of any kind 
which could potentially damage the drainage composite.  Rolls of drainage composite will be deployed as 
described in Specification 06030 “Drainage Composite”.  Drainage composite rolls will be deployed in the 
general direction of the maximum slope.  Deployment equipment will be operated so as not to damage 
the underlying infiltration layer subgrade.  The upper end of the drainage net will be placed in an anchor 
trench as per drawings and specifications.  Sufficient sandbags will be placed on leading edges of the 
panels to prevent wind from lifting and moving the panels.  An extra layer of drainage composite may be 
required at the intersection of any two side slopes to cover the area where the panels are staggered. 

Drainage composite panels shall be overlapped and and fastened together as per Specification 06030.  
Roll ends shall be tied every six inches as per Specification 06030.   

The drainage composite will be covered with 12 in of properly compacted infiltration layer soil.  Heavy 
equipment shall not be driven onto the installed drainage composite until it has been covered with soil.  
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The drainage composite will be covered as soon as possible, in a manner that does not damage the 
drainage composite.   

5.5.9. Install Geoweb 

A layer of six inch Geoweb will be installed over the top course of the compacted infiltration layer to 
prevent topsoil erosion and to encourage plant growth.  Each section of Geoweb will be installed by 
expanding the section and staking it down according to Specification 02340 “Soil Stabilization System”.  
Stakes from 18 to 24 in. in length may be used.  Stakes may penetrate the underlying drainage composite 
layer without affecting the function of the drainage composite.   

The Geoweb will be trimmed to fit around outcrops according to specification 02340.  Where bedrock 
outcrops may contribute to rapid runoff rip-rap will be placed adjacent to outcrops to control erosion as 
required. 

Geo Web sections, with or without tendons, will be anchored in accordance with specification 02340. Top 
soil will be placed in the Geoweb according to Specification 02340. Vegetative cover will be installed in 
the GeoWeb in accordance with Specification 02932, “Seeding, Mulching, and Restoration.”  

5.5.10. Survey Final Grade 

Final grades will be surveyed to confirm that final east and north slope elevations match the design 
specifications and provide measurements for as-built records. All surveying will be conducted per 
Specification 02005, “Surveying.” 

5.6 Construction of Main Landfill Cover 

The main landfill cover will consist of compacted structural fill, an aggregate base course, gas collection 
system, and MatCon™ pavement. The following subsections provide details regarding the main landfill 
cover construction. 

5.6.1. Establish Subgrade and Survey 

Prior to placing any structural fill, the subgrade will be prepared in accordance with Part 3.02.B of 
Specification 02200, “Earthwork.” Vegetation, root matter, and topsoil will be removed and all areas will 
be proof-rolled on-grade using a heavy-duty roller. If needed, additional salvage soil or other suitable 
material will be added over the top of the main landfill to provide a subgrade suitable for installation of the 
structural fill. Subgrading will be completed with the dozer to create the rough template for the variable 
top slope, as detailed in the design drawings. 

After the subgrade is established, surveys of the main landfill will be completed for as-built records and to 
support eventual cover depth. Elevation and the limits of the debris will be documented by the surveyor. 
Grade hubs will be placed on a 50-ft grid pattern to achieve lift elevation.  

5.6.2. Install Structural Fill Layer 

Structural fill material will be placed on the subgrade on the slopes and top of the main landfill as 
necessary to support construction of the cover systems. Placement shall be in accordance with Part D of 
Specification 02200, “Earthwork.” 

The structural fill will initially be placed at the east end of the landfill and pushed onto the landfill with a 
dozer, working the material to the west. The structural fill layer will be constructed with multiple lifts to 
accomplish required density. As the materials are being placed and compacted to the west, the trucks will 
also continue to move west with each delivery. This procedure will keep the trucks on clean compacted 
structural fill at all times. In general, after the first lift is placed, the procedure will be reversed and the 
material will be worked from west to east using the procedure described above.  
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As the material is being worked, water will be added by the water truck to control dust and achieve 
required moisture before compaction. Compaction will be obtained with a vibratory roller. Moisture 
conditioning and compaction testing will be an ongoing process during each lift. 

5.6.3. Install Aggregate Layer and Off-Gas Collection System 

Following acceptance testing of the structural fill layer, a woven geotextile fabric will be placed on the 
compacted structural fill. A 6-in. thick (nominal) aggregate base course will then be placed on the 
geotextile. The off-gas collection system will be constructed within the aggregate base course. The 
off-gas collection system will consist of a series of 4-in. perforated high-density polyethylene (HDPE) 
pipes. The perforated piping will run north-south and will connect to a manifold on the north side of the top 
of the landfill. The manifold then vents to the surface in the northeast corner of the landfill. Installation of 
the off-gas collection system will be performed in accordance with Specification 02730, “Gas Collection 
System.” 

5.6.4. Install Storm Drain System 

Prior to placement of the interim cover (salvage topsoil), the concrete storm drain system (Specification 
02720, “Storm Drain System”) will be installed. The series of concrete inlets, manholes, pipes, and cover 
will be installed utilizing precast materials to the extent possible. Field conditions will be verified prior to 
ordering precast elements. An excavator and loader will be used for trench excavation, granular material 
bedding placement, concrete material placement, and backfill. The manholes and pipe will be handled 
with appropriate attachments and sling devices to prevent damage to the precast material while lifting and 
setting. Pipe grades and location of associated structures will be checked prior to backfill. 

Trench excavation and backfill with be completed as specified in Section 02200, “Earthwork,” with trench 
walls conforming to OSHA trenching standards. Trench shoring or side sloping will be implemented, as 
appropriate, with field verified grade lines. Manhole structures will be placed on a firm crushed rock base, 
as referenced in Section 02200.  

Construction of the storm drain system will occur after the site surface water controls are in place. As the 
drain system is built, adjustments and/or tie-ins to the site runoff controls will be made so as not to 
jeopardize the effectiveness of site runoff controls. Silt screens will be placed around new inlets to avoid 
excess sediment into the new piping. The system outlets will be placed on competent rock to minimize 
erosion, as referenced in the design drawings, Sheet 2003 (North Wind 2005a, Attachment A). 

5.6.5. Construct Aircraft Hanger Pad 

To support operations at the Los Alamos Airport, an approximately 190 ft × 48 ft concrete hangar pad will 
be constructed on the western portion of the new landfill cover. The pad will consist of a steel, reinforced 
concrete slab poured in place on the off-gas collection layer as subgrade. The slab will have two (2) 
layers of reinforcing in consideration of the potential for differential settlement. The hangar pad will be 
constructed and installed in accordance with Specification 03300, “Cast-in-Place Concrete.” 

Typical aircraft tie-downs to be constructed are shown in Drawing 2024, Hanger Layout, as shown in 
Attachment A of the Remedy Design Work Plan (North Wind 2005a). 

5.6.6. Construct MatCon Test Pad 

A test pad for the MatCon surface will be constructed to determine the acceptability of the aggregate-
binder mix, placement, and compaction methods to produce a low permeability cover that meets 
requirements stated in Specification 02511 “Hot Mix Asphalt”. The test pad will consist of one 4-in lift of 
MatCon. All construction activities related to the test pad will be carried out as described in Section 5.6.7 
(Install MatCon Cover), and in the vendor’s construction plan and construction quality control plan. 
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The test pad will be constructed so that it is at least four times wider than the widest piece of construction 
equipment to be used for the full-scale cover construction (typically 30 to 50 ft). This is required to ensure 
a representative area for testing. The test pad will be long enough for compaction equipment to reach 
normal operating speed within the test area (typically 50 to 100 ft). 

The test pad will be constructed within the limits of the Airport Landfill in an area representative (to the 
extent feasible) of the conditions to be encountered on the upper 2% slope area.  The pad will be located 
in a well drained area to prevent surface water intrusion or saturation of the test pad soil.  The test pad 
location will be cleared and grubbed, and the subgrade will be compacted in the same manner as 
planned for the construction of the subgrade in accordance with Specification 02200 “Earthwork”. 

Construction methods will be modified as needed to meet the required compaction. After all testing has 
been completed and approved, the material in the test pad can be used by the Contractor for cover 
construction provided that the material satisfies the requirements of Specification 02511. Any test pad 
area that does not meet the requirements of Specification 02511 will be removed. 

5.6.7. Install MatCon™ Cover 

The MatCon™ system is an advanced modified asphalt technology that combines a proprietary binder 
with specified aggregates. The MatCon™ cover provides a durable surface that is usable by the 
Los Alamos Airport and still meets permeability requirements for the remedy. Standard asphalt paving 
techniques are used to install the cover. The MatCon™ cover will be installed in accordance with 
Specification 02511, “Hot Mix Asphalt”, and the vendor’s construction quality control plan and 
construction plan. 

6.0 ACCEPTANCE TESTS 

Acceptance testing prior to, during, and after construction of each feature of work is described in the 
CQCP (North Wind 2005e). A dedicated Quality Control Field Engineer (QCFE) will inspect all aspects of 
the construction to ensure conformance with approved drawings and specifications. The QCFE will also 
oversee quantitative testing to be performed by a subcontracted geotechnical laboratory. Preliminary 
real-time test results will be provided to the SS before proceeding to the next activity to minimize the need 
for rework. 

Critical tests include density measurements of the earthen layers per Specification 02200, “Earthwork;” 
standard concrete tests for the aircraft hanger per Specification 03300, “Cast-in-Place Concrete;” and 
compaction, thickness, and permeability of the MatCon™ cover per Specification 02511, “Hot Mix Asphalt.” 

At the completion of construction, DOE will perform the final inspection and acceptance of the project. 
NWI will submit a written document stating that the work was performed to project specifications and is 
ready for a final inspection. Following the inspection, any nonconforming or variant items will be promptly 
remedied and the final acceptance will then be requested.  

7.0 DEMOBILIZATION 

Demobilization consists of removing temporary facilities and utilities. Equipment will be transported offsite 
and the staging area will be dismantled. All trash and construction debris will be disposed of. Temporary 
fencing, cones, lighting, or other controls will be removed. 

8.0 MEETINGS AND INSPECTIONS 

A weekly job site meeting will be scheduled at a recurring day and time so all those involved can 
schedule accordingly. The meeting will update the past week’s progress, planned events for the current 
week, current issues, health and safety issues, and overall schedule status. Attendees will vary 
depending on ongoing activities but will generally include a DOE representative, CM, Superintendent, and 
subcontractor personnel. Meeting minutes will be recorded and distributed. This meeting may be part of 
planned construction quality control meetings described in the CQCP (North Wind 2005e). 
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Site inspections may be initiated by DOE, QA/QC needs, HASP (North Wind 2005d) enforcement, or 
other conditions. Inspections will occur on a random schedule or may occur at decision or hold points. 
Requirements for site access by non-project personnel (i.e., independent inspectors) are described in the 
HASP. At a minimum, inspectors and site visitors will be logged in by the SS, briefed on health and safety 
issues and protocol (e.g., daily tailgate safety briefing), and will be issued appropriate safety gear, as 
required. 

Installed items that may potentially be suspect/counterfeit items (S/CI) will be inspected in accordance 
with the PQP (North Wind 2005c) and DOE Guide 440.1-6, “Implementation Guide for Use with 
Suspect/Counterfeit Items Requirements of DOE O 440.1, Worker Protection Management; 10 Code of 
Federal Regulations (CFR) 830.120; the CQCP (North Wind 2005e) and DOE 5700.6c, Quality 
Assurance” (DOE 1997). In addition, items used during construction activities that may cause injury or 
fatalities if failure occurs (e.g., ratchet straps/tie down assemblies, fasteners, bridal slings, or hoisting 
slings) will also be inspected on a regular basis in accordance with the PQP, the CQCP (North Wind 
2005e) and DOE Guide 440.1-6. 

9.0 QUALITY CONTROLS 

Quality controls specific to construction activities are addressed in the CQCP (North Wind 2005e). The 
PQP (North Wind 2005c) provides overall project QA methods. 

10.0 HEALTH AND SAFETY CONTROLS 

Health and safety controls and emergency procedures are addressed in the HASP (North Wind 2005d). 

11.0 OPERATION, MAINTENANCE, AND MONITORING REQUIREMENTS 

This section addresses operation, maintenance, and monitoring (OMM) activities to be performed during 
construction and/or post-construction phases. The construction phase, which is the time period from 
mobilization of construction equipment to demobilization, will last approximately 6 months. The post-
construction phase is the time period from demobilization to final stabilization. For this project, final 
stabilization is defined as completion of the MatCon™ installation on the main landfill, and the point of 
time at which the DDA and main landfill slopes have achieved at least 70% vegetation. 

Upon final stabilization, a Notice of Termination (NOT) will be filed with the EPA. This phase, while 
uncertain due to inability to forecast 70% vegetation, is expected to last 6 to 12 months. After final 
stabilization has occurred, this contract is considered complete and post-closure care and monitoring will 
be the responsibility of DOE. OMM during post-closure is addressed in the Post-closure Care and 
Monitoring Plan (PCMP) for the LASO TA-73 Airport Landfill (North Wind 2005h). The post-closure period 
begins at filing of the NOT and lasts for up to 30 years. 

Overall project requirements, including requirements for OMM during construction and post-construction 
phases, are defined in the Design Basis Document for LASO TA-73 Airport Landfill (North Wind 2004). In 
order to meet those requirements during construction and post-construction phases, some OMM activities 
have been addressed in the following documents: 

• The CQCP (North Wind 2005e) for inspection and testing of construction materials and procedures, 

• The SWPPP (North Wind 2005g) for runoff controls, maintenance of the vegetated cover, and 
protection of archaeological resources, 

• The ancillary National Environmental Policy Act of 1969 (NEPA) documentation for protection of 
protected species, and 

• The HASP (North Wind 2005d) for protection of human health and monitoring of soil gas releases 
during construction, including methane. 
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1.0 INTRODUCTION 

This Construction Quality Control Plan (CQCP) establishes the Contractor Quality Control (QC) program 
for environmental remediation work to be conducted at the U.S. Department of Energy (DOE) Los Alamos 
Site Office (LASO) Technical Area (TA)-73 Airport Landfill, henceforth referred to as “the project.”  

As directed by DOE, the U.S. Army Corps of Engineers (USACE) three-phase construction QC program 
will be implemented on this project as applicable. Therefore, this document has been prepared in 
accordance with guidance provided in Engineer Pamphlet (EP) 715-1-2 (USACE 1990). Department of 
Defense Unified Facilities Guide Specifications Sections 01450N, “Quality Control” and 01451A, 
“Contractor Quality Control” are not contract requirements for this project as they apply to military 
services; however, functional requirements from both documents have been incorporated herein. 

The project-specific QC activities described in this document are a subset of the North Wind, Inc. (NWI) 
quality program. The NWI quality program is comprised of NWI-QAM-01-001, North Wind, Inc. Quality 
Assurance Manual, corporate-level quality procedures, and project-level plans such as this CQCP. 
Throughout this document, references are made to NWI corporate quality procedures. Controlled 
versions of all company procedures are available to NWI employees online (hyperlinks are included in the 
electronic version of this document). Copies of corporate procedures will be provided to clients or other 
reviewers upon request.  

2.0 DOCUMENT SCOPE 

This CQCP provides instructions to project personnel to ensure the subject work is accomplished 
according to contract specifications. This document applies to NWI employees and subcontractors who 
are supporting the project. 

3.0 DOCUMENT INTERFACES 

The Remedy Design Work Plan (North Wind 2005a) is the primary scoping document for the project. The 
Remedy Design Work Plan includes by reference or incorporation: 

• Final construction specifications and drawings (North Wind 2005b),  

• Engineering calculations (North Wind 2005b), 

• Construction Plan for the LASO TA-73 Airport Landfill (North Wind 2005c), 

• This CQCP, 

• Waste Management Plan (WMP) for the LASO TA-73 Airport Landfill (North Wind 2005d), and 

• Post-closure Care and Monitoring Plan (PCMP) for the LASO TA-73 Airport Landfill 
(North Wind 2005e). 

Reference shall be by the specification section number and title (e.g., Specification 01010, “Summary of 
Work”), as discussed in Construction Specifications for LASO TA-73 Airport Landfill (North Wind 2005b). 
Construction specifications take precedence over construction drawings, which in turn take precedence 
over project scoping plans. This CQCP does not alter or add technical requirements above those 
specified in design documents. 

In addition to the Remedy Design Work Plan, the following documents also establish work control 
requirements for this project: 
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• Project Quality Plan (PQP)—Overall project quality assurance (QA) is managed according to the PQP 
for the LASO TA-73 Airport Landfill (North Wind 2005f). The PQP establishes an audit schedule, 
defines methods to qualify subcontractor QA programs, and discusses the protocol for 
nonconformance reporting and resolution.  

• Project Management Plan (PMP)—The PMP for LASO TA -73 Airport Landfill (North Wind 2005g) 
describes the overall management structure and methods for the project. The PMP defines meeting 
and reporting protocols, provides overall organizational structure, and defines methods for 
procurement of materials and services. 

• Storm Water Pollution Prevention Plan (SWPPP)—The SWPPP for LASO TA-73 Airport Landfill 
(North Wind 2005h) describes storm water runoff and erosion controls that will be implemented. 

• Health and Safety Plan (HASP)—The HASP for the LASO TA -73 Airport Landfill (North Wind 2005i) 
provides a hazard analysis and establishes controls for worker protection. 

4.0 QUALITY CONTROL ROLES AND RESPONSIBILITIES 

The project organization structure and responsibilities are described in the PQP (North Wind 2005f). 
Specific roles and responsibilities for personnel involved directly in the QC process are described below. 

4.1 Engineer of Record 

The Engineer of Record (ER) shall be a Professional Engineer, registered in the State of New Mexico. 
The ER has ultimate approval authority on engineering submittals and will be available to resolve any 
difficulties that may be encountered during implementation of the work plan specifications and drawings. 
The ER may designate an alternate Professional Engineer registered in New Mexico to act on his behalf 
under his supervision. 

4.2 Construction Manager 

The Construction Manager (CM) has overall responsibility for implementing the QC program. The CM has 
the authority to direct and manage personnel and equipment to accomplish this task. The CM will have 
sufficient educational, technical, and administrative experience to fulfill this role. The CM will be cognizant 
of specific construction practices relating to construction, observation, testing procedures, documentation 
procedures, and construction-level specifications, permit requirements, and regulations applicable to the 
Airport Landfill project. The CM will support the Site Supervisor (SS) and QC system manager in 
implementing the CQCP. The CM reports to the Project Manager (PM) and directs the Site Supervisor.  

4.3 Site Supervisor 

The project SS is responsible for the quality of work on the job and is subject to removal by the 
government for non-compliance with the quality requirements specified in this plan. The SS, in this 
context, shall be the highest-level manager responsible for the overall construction activities at the site, 
including quality and production. The SS or his designee shall maintain a physical presence at the site at 
all times during active construction, and shall be responsible for all construction and construction related 
activities at the site. 

The SS is responsible for daily work activities and directly manages field construction crews and support 
staff. This is a full-time, onsite position. The primary responsibility of the SS is to ensure that all aspects of 
the project are conducted in accordance with the final construction specifications, construction drawings, 
and project scoping documents, using necessary and industry-accepted construction procedures. 
Additional QC responsibilities tasked to the SS include: 
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• Ensuring adequate quantities of required materials are available and scheduling the delivery of these 
materials, 

• Ensuring equipment (e.g., heavy equipment and onsite testing devices) are available and functional 
to obtain required results and meet project specifications, 

• Visually inspecting delivered offsite borrow source material for undesired elements (i.e., large rocks or 
debris), 

• Obtaining material certifications (e.g., seed tags, geotextile, and fencing certifications) and providing 
these certifications to the Quality Control System Manager (QCSM), 

• Inspecting construction activities, including installation of landfill cover components, to verify they are 
performed in compliance with specifications, 

• Ensuring soil layers are not placed, spread, or compacted during unfavorable weather conditions, 

• Performing or overseeing intermittent grade checks, by visual means or survey, to control cut and fill 
operations, 

• Checking survey data for consistency, completeness, and accuracy (to the extent possible), 

• Working with the QCSM and CM to resolve nonconformances, 

• Inspecting subgrade for loose or unstable areas, 

• Managing and maintaining project documents and records in accordance with Section 8.0, and 

• Supporting the QCSM in implementing the CQCP, as detailed herein. 

The SS reports to the CM and directs field personnel and subcontractors. The SS interfaces with the 
QCSM and provides access, equipment, materials, and other support as needed to enable the QCSM to 
complete required tasks. 

4.4 Quality Control System Manager 

The QCSM is accountable for the quality of the fieldwork and reports directly to the NWI QA Manager. 
Responsibilities of the QCSM include: 

• Monitoring the methods used to meet the level of quality, as defined in this document, 

• Maintaining acceptable records of the QC activities, including daily QC reports, at the site at all times, 

• Communicating and coordinating any corrective actions taken with the DOE and/or USACE on-site 
representative, 

• Verifying that work performed is in compliance with approved work plans, 

• Ensuring that field documentation is complete and accurate, 

• Ensuring that there are no uncorrected deviations from approved procedures, and 

• Ensuring that corrective actions are taken. 
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The QCSM, or alternate, will be on-site at all times when definable features of work (DFWs) are being 
performed. The QCSM is authorized to stop work if the work does not comply with the requirements of the 
contract. 

Names, resumes, and appointment letters for the QCSM and alternate QCSM(s) will be submitted for 
DOE approval prior to the start of field work. When it is necessary to make changes to QCSM personnel, 
NWI shall notify the government in writing and provide evidence of personnel qualifications and 
appointments. The government retains the right to reject proposed QCSM personnel on the basis of 
qualifications and experience. 

4.5 Project Personnel 

Project personnel are the critical component in any QC program. Project personnel supporting this project 
are responsible to: 

• Obtain and possess appropriate qualification, training, and proficiency, 

• Ensure compliance with applicable requirements, standards, plans, and procedures, and 

• Report quality deficiencies and opportunities for improvement. 

NOTE: Every NWI employee is responsible for the quality of their work and must work efficiently and 
safely in accordance with current plans, procedures, and work instructions. Project personnel 
are involved in work process design and process evaluation and are encouraged to provide 
suggestions for improving work processes. 

4.6 Geotechnical Testing Laboratory 

A geotechnical testing laboratory will be subcontracted to perform on-site and off-site material testing 
services. The name and certifications of the specific laboratory(ies) to be used on this project will be 
submitted for government approval prior to the start of field work. The laboratory shall meet criteria 
detailed in ASTM D 3740 (2004), “Minimum Requirements for Agencies Engaged in the Testing and/or 
Inspection of Soil and Rock as Used in Engineering Design and Construction” and ASTM E 329 (2003), 
“Agencies Engaged in the Testing and/or Inspection of Materials Used in Construction. ” 

4.7 Design and Engineering Contractor 

Weston Solutions, Inc. (Weston) serves as a subcontractor to NWI on this project and is responsible 
primarily for design engineering work. Weston developed the primary design elements provided in the 
Remedy Design Work Plan (North Wind 2005a), including specifications, drawings, and calculations. 

4.8 Stop Work Authority and Responsibility 

All personnel are responsible and obliged to personally stop any work they determine unsafe. Project 
personnel are also responsible for identifying practices or conditions that are or may be adverse to quality 
and for recommending cessation of work to a Line Manager, PM, or the QA Manager. In addition to the 
QCSM, Line Managers and PMs are responsible for assessing conditions potentially adverse to quality 
and for taking appropriate action, including stopping work. In all cases, these responsibilities override 
planning and scheduling considerations. 
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5.0 QUALITY CONTROL PROCEDURES 

The objective of this QC program is to create a plan-execute-check system to ensure that activities are 
performed in accordance with project requirements and in conformance to the approved project guidance 
documents. The following sections describe specific QC procedures to be implemented on this project. 

5.1 ON-SITE CONTROL 

The QC program consists of a three-phase control program. The control program is implemented prior to 
initiating each DFW and will remain in effect throughout its duration. The three-phase control program 
includes: 

1. A preparatory phase, 

2. An initial phase, and 

3. A follow-up phase. 

The QC process encompasses a review of project activities by a dedicated QCSM at each distinct phase. 
The QCSM will perform these duties whether a government representative is present or not. 

5.1.1 Preparatory Phase 

The preparatory phase activities are required to be completed prior to the start of each DFW. There are 
three components to the preparatory phase: (1) a kickoff meeting with the government, (2) a pre-job 
briefing with the project team, and (3) an inspection of preparatory items. 

The kickoff meeting is an important component of the QC process whereby contractor and government 
personnel discuss and agree on the requirements of the job and the government/contractor 
interrelationship. The scope that needs to be accomplished, including any quality specifications, must be 
understood and agreed to by all parties up front to minimize redirection and delays during fieldwork. 
Appendix B includes an example of NWI-CQCF-001.3, Preparatory Phase Meeting Minutes, which is 
used to document the kickoff meeting. The government shall be notified at least 24 hours in advance of 
beginning the preparatory control phase. 

The preparatory phase pre-job briefing is similar to the kickoff meeting but is held internally with the 
contractor team. Before beginning work, the QCSM will conduct the pre-job briefing with all personnel 
who will be involved in the fieldwork. The workers will be instructed regarding task expectations. This 
preparatory phase meeting may need to be repeated with the arrival of new field team members.  

The preparatory phase inspection will be completed by the QCSM prior to the start of each DFW. 
Appendix B includes the preparatory phase inspection form, NWI-CQCF-001.4, Preparatory Phase 
Checklist. The following checks are required at a minimum: 

1. Review the HASP to ensure that identified work activities and associated hazards are consistent with 
actual field conditions and planned work. 

2. Verify that required safety equipment are available and in good condition. 

3. Review each paragraph for applicable specifications, reference codes, and standards, as identified in 
the design drawings, specifications, and plans. (Copies of those sections of referenced codes and 
standards applicable to that portion of the work to be accomplished in the field shall be available in 
the field during the preparatory phase inspection.)  
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4. Check to assure that all materials and/or equipment are on hand and have been tested, submitted, 
and approved as required. 

5. Physically examine required materials, equipment, and sample work to assure that they are on hand, 
conform to approved drawings or submitted data, and are properly stored. 

6. Check that provisions have been made to provide required QC testing. 

7. Verify that the necessary subcontractors and suppliers are under contract and scheduled to provide 
the necessary on-site services.  

8. Examine work area to verify that all preliminary work has been accomplished in accordance with the 
work plan drawings and specifications. 

5.1.2 Initial Phase 

The initial inspections are performed when a representative portion of a task has been completed (e.g. 
after the first one or two days of task). The purpose of the initial phase is to ensure that tasks are being 
executed according to the approved project guidance documents. Appendix B includes an example of 
NWI-CQCF-001.2, Initial Phase Checklist. The following tasks will be completed during this phase: 

1. Review the HASP and activity hazard analysis as the work progresses to identify new hazards or 
changing conditions that could impact the HASP. 

2. Check planned QC approach for the specific work feature to ensure that the QC approach is in full 
compliance with drawings, specifications, and plans and is compatible with the construction approach. 

3. Review minutes of the preparatory meeting. 

4. Verify that required control inspection and testing, as identified in the design drawings, specifications, 
and plans, can be implemented using available equipment and personnel. 

5. Review initial control testing results to ensure work methods are adequate to achieve design 
parameters.  

6. Check preliminary work for compliance with applicable specifications. Establish level of workmanship 
required and verify that available equipment and personnel can achieve requirements of the work 
plan drawings and specifications.  

7. Compare delivered materials with required material samples (e.g., geosynthetic samples), as required 
in the work plan drawings and specifications. 

8. Verify that defective or damaged materials are not being reused. 

9. Conduct a general check of dimensional requirements. 

10.  Check for omissions and resolve any differences of interpretation with government representative. 

5.1.3 Follow-Up Phase 

The contractor will perform follow-up phase inspections on a daily basis to ensure continued compliance 
with contract requirements until completion of that particular feature of work. General procedures and 
documentation are periodically checked to ensure they are complete, accurate, and consistently executed 
throughout the duration of the project. The QCSM will review control testing results daily. The QCSM will 
also determine whether quality issues identified during initial phase inspections have been corrected. 
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Daily inspection results will be documented according to NWI-CQCF-001.1, Daily Quality Control Report 
(Appendix B). Final follow-up checks shall be conducted and all deficiencies corrected prior to the start of 
additional features of work, which may be affected by the deficient work. The contractor shall not build 
upon nor conceal non-conforming work. 

5.1.4 Additional Preparatory and Initial Phases 

Additional preparatory and initial phases shall be conducted on the same DFWs if the quality of on-going 
work is unacceptable; if there are changes in the applicable construction QC staff, onsite production 
supervision, or work crew; if work on a definable feature is resumed after a substantial period of inactivity; 
or if other problems develop. 

5.2 OFF-SITE CONTROL 

Facilities of off-site suppliers will be inspected, as necessary, to ensure that product specifications can be 
met. The QCSM will determine whether each supplier has the facilities, materials, equipment, and programs 
necessary to deliver a quality product. The results of each inspection will be made available to the 
government. The fabricator or supplier will be notified of any deficiencies and will be required to submit a 
report of the corrective actions taken. The QCSM will notify the government of all off-site inspections. 

5.3 MATERIALS CERTIFICATION 

Copies of all purchase orders or subcontracts requiring inspection will be provided to the QCSM for 
receiving and record keeping purposes. When the purchase order/subcontract requires vendor 
certification of materials, equipment, or supplies, such certification shall be verified as to accuracy and 
conformance and may be used in lieu of a test for those properties covered by the certification. Copies of 
all certifications received will be maintained by the QCSM and will be submitted to the government as 
described in Section 11, Submittals. 

5.4 MATERIALS RECEIPT 

The QCSM will inspect permanent construction materials received. Visual inspection will be made for: 

1. Identification, 

2. Damage, 

3. Completeness, 

4. Evidence of compliance with approvals, and 

5. Proper documentation. 

5.5 SUSPECT/COUNTERFEIT ITEMS 

Installed items that may potentially be suspect/counterfeit items will be inspected in accordance with 
PQP-4201-001, Project Quality Plan for Los Alamos Site Office TA -73 Airport Landfill; QAP-10-081, 
Product Identification and Traceability; QAP-10-101, Inspection; QAP-10-111, Test Control; and DOE 
Guide 440.1-6, Implementation Guide for Use with Suspect/Counterfeit Items Requirements of DOE O 
440.1, Worker Protection Management; 10 CFR 830.120, Nuclear Safety Management; and DOE 
5700.6c, Quality Assurance (DOE 1997). In addition, items used during construction activities that may 
cause injury or fatalities if failure occurs (e.g., ratchet straps/tie down assemblies, fasteners, bridal slings, 
or hoisting slings) will also be inspected on a regular basis in accordance with the above documents. 
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5.6 EQUIPMENT CALIBRATION 

The geotechnical laboratory will perform on-site compaction testing using a nuclear densitometer, as 
described in Section 7, Testing. The QCSM will review initial equipment calibration records supplied by 
the laboratory to confirm that they meet applicable American Society for Testing and Materials (ASTM) 
standards and manufacturer’s recommendations for frequency of calibration. These records will be 
maintained on site by the QCSM throughout the duration of testing activities. In addition, the QCSM will 
ensure that the equipment will be operated only by qualified personnel and that any equipment dropped, 
damaged, or believed to be inaccurate is promptly removed from service.  

5.7 GRADED APPROACH 

NWI uses a graded approach to select the controls to be applied to items and activities consistent with 
the importance of safety, quality, and success of the project. Items and activities that impact quality have 
additional controls, as described in NWI-QAM-01-001 and referenced quality assurance procedures 
(QAPs). Based on the importance to safety, quality, and impact on the success of the project, the PM 
ensures that project plans and implementing procedures reflect the degree of rigor required and that they 
are communicated to project personnel. 

5.8 FIELD CHANGES 

Field changes to project documents may be required based on actual site conditions, unforeseeable 
circumstances, or client-initiated change control. Field changes will be identified and documented in 
accordance with PWI-4201-005, Field Change. 

6.0 DEFINABLE FEATURES OF WORK 

DFWs for this project are described in the sections below. Table 1 provides a summary of the DFWs. 
Cross references to activity identifiers will be available after the construction schedule is developed. 

Table 1. Features of work corresponding to the construction schedule. 

DFW # Definable Feature of Work 

01 Repair debris disposal area cover 

02 Excavate at main landfill 

03 Subgrade preparation 

04 Construction of retaining wall 

05 Placement of structural fill 

06 Installation of infiltration layer 

07 Installation of Geocellular slope protection 

08 Installation of vegetative cover 

09 Installation of gas venting system 

10 Construction of hangar pad 

11 Installation of MatCon™ cover 
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6.1 Repair Debris Disposal Area Cover 

The existing soil cover at the Debris Disposal Area (DDA) will be repaired to ensure that there is a 
minimum 12 in. of soil cover over existing waste, an average final grade of approximately 3% to promote 
runoff, and re-vegetation with native plants. Cover restoration will proceed as specified in Specification 
02932, “Seeding, Mulching, and Restoration.” 

6.2 Excavate at Main Landfill 

This activity consists of relocating existing landfill waste from the east and north slopes to obtain an 
approximate grade of 4:1 horizontal to vertical. Bedrock will not be excavated. The excavated waste will 
be relocated to fill areas on the flat portion (top cap) of the landfill. Waste will be placed in fill areas at the 
direction of the SS (no required lift thickness) and will be compacted by dozer tracking only. Excavation at 
the main landfill will be conducted in accordance with Part 3.01 of Specification 02200, “Earthwork” and 
Specification 02266, “Landfill Waste Placement Procedures.”  

6.3 Subgrade Preparation 

Prior to placing any structural fill, the subgrade will be prepared in accordance with Part 3.02.B of 
Specification 02200, “Earthwork.” Vegetation, root matter, and topsoil will be removed and all areas will 
be proof-rolled on-grade using a heavy -duty roller. Areas of the subgrade that cannot be sufficiently 
compacted will be undercut and proof-rolled until sufficiently stable. 

6.4 Construction of Retaining Wall 

Retaining walls will be constructed on the northeast face of the landfill in accordance with Specification 
03300, “Cast-in-Place Concrete” and Specification 02273, “Mechanically Stabilized Earth Retaining 
Walls.” Prefabricated components of the retaining walls (e.g., footings, concrete pads, and soil anchors) 
will be certified by the manufacturer(s) prior to shipment to verify compliance with design specifications. 

6.5 Placement of Structural Fill 

Structural fill material will be placed on the subgrade on the slopes and top of the main landfill as 
necessary to support construction of the cover systems. Placement shall be in accordance with Part D of 
Specification 02200, “Earthwork.” Control tests will be performed in accordance with the specifications 
(as described in Section 7, Testing) to ensure that placement procedures achieve adequate density.  

6.6 Installation of Infiltration Layer 

An infiltration layer, consisting of imported low-permeability soil, will be applied to the north and east 
slopes of the landfill. The infiltration layer will be constructed with two nominal 9-in. lifts and compacted in 
accordance with Specification 02200, “Earthwork.” Compacted material will be tested to verify placement 
procedures achieve the moisture-density requirements of Section 3.02.E of Specification 02200, 
“Earthwork.” Prior to delivery of infiltration soil material to the site, the soil material shall be tested 
(as described in Section 7) to verify that it meets or exceeds specifications. In addition, an infiltration layer 
test pad will be constructed prior to construction of the actual infiltration layer to verify that the material, 
properties, placement of geosynthetic drainage layer, and compaction methods meet the requirements of 
Specification 02200, “Earthwork” for infiltration layer soils.  
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6.7 Installation of Geocellular Slope Protection 

A perforated Geoweb system will be installed according to manufacturer’s instructions to provide 
long-term erosion control. 

Geoweb will be added over the entire surfaces of the slope faces. Prior to delivery of the Geoweb to 
the site, product specifications will be obtained from the supplier and reviewed to verify that the material 
meets requirements of the specification document. 

6.8 Installation of Vegetative Cover 

Vegetative cover will be installed in accordance with Specification 02932, “Seeding, Mulching, and 
Restoration.” The vegetative cover materials shall be visually inspected as they are being placed to 
ensure that the materials comply with the construction specifications. 

6.9 Installation of Gas Venting System 

A gas venting system will be installed in accordance with Specification 02730, “Gas Collection System.” 
Perforated piping will be installed in a bed of coarse aggregate, as specified.  

6.10 Construction of Hanger Pad 

To support operations at the Los Alamos Airport, concrete hangar pads will be constructed on the 
western portion of the new landfill cover. The pads will consist of a steel reinforced concrete slab poured 
in place on the off-gas collection layer as subgrade. QC activities associated with construction of the pad 
are critical to meet not only the needs of the airport but also to ensure that objectives of the remedial 
action are accomplished. The hangar pad will be constructed and installed in accordance with 
Specification 03300, “Cast-in-Place Concrete.” 

6.11 Installation of Modified Asphalt Technology for Waste Containment™ Cover 

The MatCon™ system is an advanced modified asphalt technology that combines a proprietary binder 
with specified aggregates. The MatCon™ cover provides a durable surface that is usable by the 
Los Alamos Airport and still meets permeability requirements for the remedy. The MatCon™ cover will be 
installed in accordance with Specification 02511, “Hot Mix Asphalt” and the MatCon™ Quality Control 
plan to be provided by the vendor.  

The materials used in the MatCon™ product are subject to strict QC requirements to ensure long-term 
performance of the cover. Vendor submittals for pre-construction testing of the aggregate-binder mix will 
be managed as described in Section 11. 

The MatCon™ cover will be tested during construction by the vendor to document achieved compaction 
and thickness parameters. Test pads will be constructed and tested as described in the vendor’s QC 
Plan. These data will be reviewed to ensure compliance with design specifications. In addition, 
geotechnical laboratory personnel shall conduct nuclear density tests during construction to verify 
compliance with specifications. 

7.0 TESTING 

Specific tests, as identified in the project specifications, are required to verify that control procedures are 
adequate. All soil, aggregate, and concrete materials are required to be tested and approved for use prior 
to placement. These materials may be obtained from onsite or offsite sources.  
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Prior to the start of field work, NWI shall contract with a qualified geotechnical testing laboratory, as 
described in Section 4.6, Geotechnical Testing Laboratory. The laboratory shall meet criteria detailed in 
ASTM D 3740 (2004), “Minimum Requirements for Agencies Engaged in the Testing and/or Inspection of 
Soil and Rock as Used in Engineering Design and Construction” and ASTM E 329 (2003), “Agencies 
Engaged in the Testing and/or Inspection of Materials Used in Construction. ”  

The geotechnical laboratory will test representative samples of all materials prior to use to verify 
acceptance criteria. Prior to use, the QCSM will review applicable test data to ensure material is 
acceptable for use and properly documented. To ensure all required testing is properly performed, the 
QCSM shall perform the following activities and record the following data: 

• Verify that testing procedures comply with project specifications, 

• Verify that facilities and testing equipment are available and comply with testing standards, 

• Check test instrument calibration data against certified standards (see Section, 5.6, Equipment 
Calibration), 

• Verify that recording forms and test identification control number systems, including all of the test 
documentation requirements, have been prepared, and 

• Record all test results, both passing and failing tests. (Note location where tests were performed and 
sequential control number identifying each test.) 

The Landfill Cover Construction Inspection Plan (Appendix C) provides details for each specific test, the 
material being tested, test method, specification section and acceptance criteria requiring the test, feature 
of work when test is completed, test frequency and instructions, and person responsible for each test. 
Part 1.03 of Specification 01400, “Quality Control,” provides additional guidance for certification of 
materials. 

8.0 FIELD DOCUMENTATION 

The QCSM shall maintain current records providing factual evidence that required QC activities and/or 
tests have been performed. These records shall include the work of subcontractors and suppliers and 
indicate a description of trades working on the project, the number of personnel working, weather 
conditions encountered, and any delays encountered. These records shall cover both conforming and 
deficient features and shall include statements that equipment and materials incorporated in the work and 
workmanship comply with the contract.  

The original, along with one copy of these records in report form, shall be furnished to the government 
daily within 12 hours after the date covered by the report. Reports need not be submitted for days on 
which no work is performed. At a minimum, one report shall be prepared and submitted for every 7 days 
of no work and on the last day of a no work period. All calendar days shall be accounted for throughout 
the life of the contract. The first report following a day of no work shall be for that day only. Reports shall 
be signed and dated by the QCSM. The reports may also include attached copies of test reports, 
subcontractor provided information, or other documentation, as appropriate.  

Specific forms of documentation required on this project include Daily Quality Control Reports (DQCRs), 
Preparatory Phase Inspection Reports (PPIRs), Initial Phase Inspection Reports (IPIRs), and field 
logbooks. Each report type is described below. 
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8.1 Daily Quality Control Reports 

DQCRs will be prepared by the QCSM with input from the SS, as required. An example of the DQCR is 
provided in Appendix B. At a minimum, the daily report will include the following information (as 
applicable): 

• Contractor/subc ontractor and their area of responsibility.  

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

• Work performed each day, giving location, description, and by whom.  

• Test and/or control activities performed with results and references to specifications/drawings 
requirements. The control phase shall be identified (i.e., Preparatory, Initial, and Follow-up) and the 
list deficiencies noted, along with the corrective action. 

• Quantity of materials received at the site with statement as to acceptability, storage, and reference to 
specifications/drawings requirements.  

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

• Offsite surveillance activities, including actions taken.  

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

• Instructions given/received and conflicts in plans and/or specifications.  

• Contractor's verification statement.  

8.2 Preparatory Phase Inspection Reports 

PPIRs will be prepared by the QCSM with input from the SS, as required. An example of the PPIR 
checklist is provided in Appendix B. At a minimum, the PPIR will include the following information 
(as applicable): 

• Personnel participating in inspection, position and affiliation. 

• Identification of new or changed job site activities and hazards or conditions that are not covered in 
health and safety documentation. 

• Identification of missing or unapproved submittals. 

• Identification of any preliminary work that has not been completed or does not meet requirements of 
work plan drawings and specifications. 

• Identification of control inspection and testing required for feature of work. 

• Verification that required certifications for equipment, personnel, testing facilities, etc. are available. 

• Review of planned work procedures and clarification (as needed) of any specifications or drawings. 
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8.3 Initial Phase Inspection Reports 

IPIRs will be prepared by the QCSM with input from the SS, as required. An example of the IPIR checklist 
is provided in Appendix B. At a minimum, the IPIR will include the following information (as applicable): 

• Personnel participating in inspection, along with position and affiliation. 

• Identification of new or changed job site activities, hazards or conditions that were not covered in 
health and safety documentation, and mitigative actions taken. 

• Identification of workmanship that does not comply with work plan specifications and drawings. 

• Identification of testing that has been completed or is in progress. 

8.4 Preparatory Phase Meeting Minutes 

The preparatory phase meeting between the government and the contractor will be documented by the 
QCSM on Form NWI-CQCF-001.3, Preparatory Phase Meeting Minutes (Appendix B). 

8.5 Field Logbooks 

The SS and QCSM will maintain separate field logbooks in accordance with PWI-4201-002, Field 
Activities Documentation. 

9.0 ASSESSMENT AND OVERSIGHT 

A common misunderstanding is that inspections are an effective means to control work quality, when in fact, 
a properly implemented QC program generates quality products that meet specification with little or no 
rework resulting from inspections. Inspections cannot be relied upon to ensure the quality of the work. Only 
through detailed planning, use of knowledgeable and experienced personnel, and careful and deliberate 
work execution can quality products be consistently produced. Inspections are performed to verify that the 
QC program is functioning properly. Inspections also serve to document whether the requirements of the 
contract are being met. In addition to the routine on-site and off-site inspections, as described in Section 5, 
Quality Control Procedures, the following completion inspections will be performed. 

9.1 Punch-out Inspection 

Near the end of the fieldwork, the QCSM and the SS shall conduct an inspection of the work. A punch list 
of items that do not conform to the approved drawings and specifications shall be prepared and included 
in the QC documentation. 

The list of deficiencies shall include the estimated date by which the deficiencies will be corrected. The 
QCSM shall make a second inspection to ascertain that all deficiencies have been corrected. Once this is 
accomplished, the PM shall notify the government that the facility is ready for the government pre-final 
inspection. 

9.2 Pre-final Inspection 

The government will perform the pre-final inspection to verify that the project is complete. A government 
pre-final punch list may be developed as a result of this inspection. The QCSM shall ensure that all items 
on this list have been corrected before notifying the government so that a final inspection with the 
customer can be scheduled. Any items noted on the pre-final inspection shall be corrected in a timely 
manner. These inspections and any deficiency corrections shall be accomplished within the time slated 
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for completion of the entire work or any particular increment of the work if the project is divided into 
increments by separate completion dates. 

9.3 Final Acceptance Inspection 

The QCSM, SS, and the government representative shall be in attendance at the final acceptance 
inspection. Notice shall be given to the government at least 14 days prior to the final acceptance 
inspection and shall include the contractor’s assurance that all specific items previously identified to the 
contractor as being unacceptable, along with all remaining work performed under the contract, will be 
complete and acceptable by the date scheduled for the final acceptance inspection. 

10.0 QUALITY IMPROVEMENT 

10.1 Identifying, Reporting, and Resolving Construction Deficiencies 

All construction deficiencies in quality, workmanship, materials, equipment, supplies, and/or unauthorized 
deviations from engineering requirements or specifications shall be clearly identified, reported, and 
resolved in a manner as to not impact the overall quality of the construction work. The following 
procedure will be implemented for identifying, tracking, and resolving construction deficiencies: 

• Upon discovery of a construction deficiency, the QCSM will discuss the issue with the SS and CM, as 
necessary. If the deficiency cannot be corrected by the end of that work day, then the QCSM will 
initiate a Construction Deficiency Report (CDR) (Appendix B). 

• The CDR will include (at a minimum) a unique identification number, a description of the deficiency, 
the date identified, the feature of work, and reference drawings, codes, or specifications. Backup 
documentation (i.e., test results, photographs, etc.) may also be attached as applicable. 

• The SS and CM (as necessary) shall review the CDR and note the recommended corrective action 
and planned completion date on the CDR.  

NOTE:  If, in their opinion, any part of the rejected item can be reworked to a usable condition, the CDR 
will be so noted. However, if the item cannot be reworked, either from a practical or economic 
standpoint, then the item shall be scrapped and an entry made on the CDR to that effect. 

• Upon completion of corrective action, the SS shall notify the QCSM and allow sufficient time for 
re-inspection.  

• After re-inspecting the item, the QCSM will enter the final status of the item on the CDR. If the item is 
found to meet the applicable requirements, the CDR will be considered closed and the item will be 
handled in the normal manner. If, however, the item still does not meet requirements, it will be 
rejected again and a new CDR will be prepared.  

NOTE:  The process of evaluation, rework, and re-inspection will be repeated until the deficiency is 
corrected. 

• The QCSM shall maintain documentation of all construction deficiencies from identification through 
closure. The CDRs should be kept in a binder in the field trailer. It is good practice to keep open and 
closed CDRs in separate sections and to maintain a tracking log of all CDRs. Example CDRs and 
tracking logs are provided in Appendix B. Deficiencies shall also be noted by the QCSM in the 
DQCRs,  



Construction Quality Control Plan for the LASO TA-73 Airport Landfill; Rev. 3 

NW-ID-2004-016 15 February 2006 

NOTE:  Should a discrepancy not be resolved in a timely manner, or should rework activities fail to 
produce an acceptable item, then the nonconformance process shall be initiated.  

10.2 Management of Nonconformances 

Should a construction deficiency or discrepancy develop that cannot be repaired or replaced to the 
satisfaction of the QCSM, then such a deficiency will be considered a nonconformance. A 
nonconformance is a deficiency in characteristics, documentation, or procedures that renders the quality 
of an item or activity unacceptable or indeterminate. 

During the course of construction, site personnel (particularly the QCSM and SS) may identify 
nonconformances. Government representatives may also identify nonconformances. Nonconformances 
will be documented according to QAP-10-161, Corrective, Preventive, and Improvement Actions; QAP-
10-151, Control of Nonconforming Items; and PQP-4201-001, Project Quality Plan for Los Alamos Site 
Office TA-73 Airport Landfill. Nonconforming items will be reported to the PM and the Corporate QA 
Manager who will work cooperatively to prepare a Nonconformance Report (NCR). The NCR will 
document the nonconformance, the root cause, and corrective actions taken (or to be taken) to prevent 
reoccurrence of the nonconformance. 

QAP-10-161, Corrective, Preventive, and Improvement Actions establishes a Quality Board to evaluate 
nonconformance reports on a case-by-case basis. The PM and Corporate QA Manager comprise the 
Quality Board. Depending on the nature of the quality problem, other technical experts may also be 
included on the Quality Board. The Quality Board will disposition the quality problem by evaluating the 
significance of the problem, determining the cause(s) of the problem, and developing a proposed 
resolution consisting of corrective and preventive actions. This disposition will be documented on the 
NCR in accordance with QAP-10-151, Control of Nonconforming Items. 

The QA Manager tracks quality problems and corrective and preventive actions from identification 
through resolution using the Corrective and Preventive Action System in accordance with QAP-10-161, 
Corrective, Preventive, and Improvement Actions. The QA Manager verifies completion of the corrective 
and preventive actions and closes the NCR. 

10.3 Analysis of Quality Problems 

In addition to the case-by-case evaluations of NCRs, the Corporate QA Manager and the Management 
Advisory Board shall periodically review quality problems and evaluate the effectiveness of corrective and 
preventive actions, identify items/processes needing improvement, and analyze failure costs for 
unfavorable trends in accordance with QAP-01-004, Management Planning and Review.  

11.0 SUBMITTALS 

Submittals to the contractor and/or to the government during construction may include: 

• Preconstruction submittals, 

• Shop drawings, 

• Product data, 

• Samples, 

• Design data, 
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• Test reports, 

• Certificates, 

• Manufacturer's instructions, 

• Manufacturer's field reports, 

• Operation and maintenance data, and 

• Closeout submittals. 

After the construction schedule has been finalized, the CM shall develop a submittal schedule. The 
submittal schedule shall be a sub-schedule to the overall construction schedule and shall include dates 
for delivery of the items mentioned above. After approval, the submittal schedule will be followed 
throughout the project unless it is superseded by a new schedule with the appropriate approvals. 

The QCSM, or designee, shall track submittals as directed in the applicable specifications for each 
feature of work. The QCSM, or designee, shall keep the submittal register (NWI-CQCF-001.5) current at 
all times and available for inspection by DOE-LASO and their representatives.  

Submittals or copies thereof shall be provided to the government as identified in the contract, in the 
specifications, in this QC Plan, or upon request. The number of submittals and general format of the 
documents will be as specified in Specification 01340, “Shop Drawings, Sample Product Data, and Other 
Submittals”. The submittal register (Appendix D) identifies what submittals are required and to whom they 
must be submitted for various actions.  

NOTE:  Copies of all submittals will be maintained on site and made available for inspection by the 
Government. Only those submittals that are identified as “Government Approved” will be 
formally transmitted to the Government. 

All submittals will be provided by NWI. No submittals shall be submitted directly to the government from 
any subcontractors, suppliers, manufacturers, or representatives. Submittals shall be identified by 
reference to contract number, drawing number, and specification section number, as appropriate. Each 
submittal shall be numbered consecutively with resubmissions using the same number with a suffix 
added to identify each revision (i.e., “A” shall identify the first revision). 

Submittals requiring approval by the ER and/or the government will be reviewed and returned with one of 
the following classifications:  

Ø APPROVED (___) 

Ø APPROVED AS CORRECTED (___) 

Ø REVISE AND RESUBMIT (___) 

Ø REJECTED (___) 

Ø NO ACTION TAKEN (___). 

The NWI project team (SS, CM, or PM, as appropriate) will then make any corrections required by the ER 
or by the government and resubmit the revised submittal, if needed, until the proper approval is obtained. 
The SS will keep a record of all approved changes and all field changes, including changes to lines and 
grades.  
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As-built specifications, drawings, change orders, and shop drawings will be maintained at the site at all 
times. At the completion of the contract, the contractor will submit the as-built specifications to the 
government along with an electronic version of all updated as-built documents.  
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The following are NWI quality documents that are controlled in accordance with QAP-10-171, Records 
Control. The latest revision applies: 

NWI-QAM-01-001, North Wind, Inc., Quality Assurance Manual 

QAP-01-004, Management Planning and Review 

QAP-10-081, Product Identification and Traceability 

QAP-10-101, Inspection 

QAP-10-111, Test Control 

QAP-10-151, Control of Nonconforming Items 

QAP-10-161, Corrective, Preventive, and Improvement Actions 

PQP-4201-001, Project Quality Plan for Los Alamos Site Office TA -73 Airport Landfill 

PWI-4201-002, Field Activities Documentation 

PWI-4201-005, Field Change 



Construction Quality Control Plan for the LASO TA-73 Airport Landfill; Rev. 2 

 

NW-ID-2004-016 A-1 February 2006 

Appendix A 
 

Acronyms 



Construction Quality Control Plan for the LASO TA-73 Airport Landfill; Rev. 3 

NW-ID-2004-016 A-2 February 2006 

Appendix A 

Acronyms 

ASTM American Society for Testing and Materials 

CDR Construction Deficiency Report 

CM Construction Manager 

CQCP  Construction Quality Control Plan 

DDA Debris Disposal Area 

DFW Definable Feature of Work 

DOE U.S. Department of Energy 

DQCR Daily Quality Control Report 

ER Engineer of Record 

HASP Health and Safety Plan 

IPIR Initial Phase Inspection Report 

LASO Los Alamos Site Office 

MatConTM Modified Asphalt Technology for Waste Containment 

NAS Network Analysis 

NCR Nonconformance Report 

NWI North Wind, Inc. 

PCMP Post-closure Care and Monitoring Plan 

PM Project Manager 

PMP Project Management Plan 

PPIR Preparatory Phase Inspection Report 

PQP Project Quality Plan 

PWI Project Work Instruction 

QA Quality Assurance 

QAP Quality Assurance Procedure 

QC Quality Control 

QCSM Quality Control System Manager 
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SS Site Supervisor 

SWPPP Storm Water Pollution Prevention Plan 

TA Technical Area 

USACE  United States Army Corps of Engineers 

WESTON Weston Solutions, Inc. 

WMP Waste Management Plan 
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Contract Number / Task Order 

Number 
Contractor Project Title / NWI Project No. 

                    
CQC Report Number  Date or Time Period  Location and Team 

I. Weather Conditions: 
Temp Low        Temp High        Cloudy         Partly Cloudy        Clear   

Wind Speed       Precipitation    No      Yes       Inches 
   
II. Quality Control Inspections Performed This Date  (Include inspections, results, deficiencies observed, and corrective action)  
Preparatory  see attached checklist 

Initial  see attached checklist 

Follow-Up   
Was the construction deficiency tracking list updated this date? Yes  No  

III. Was Field Sampling and Testing Performed This Date? Yes  No  
If yes, then complete the following: 

 Type of test Method/Matrix Results 

1.              

2.              

3.              

Have Data Quality Objectives been achieved? Yes  No  
IV. Have Samples Been Collected for Laboratory Analysis? Yes  No  
If yes, then complete the following: 

 Type of Test EPA Test Method/Matrix Quantity of Samples 

1.              

2.              

3.              
Have required amount of QC trip blanks and rinsates been achieved? Yes  No  

Have appropriate QC laboratory tests been ordered? (matrix spikes, method blanks, surrogates, reference 
standards, etc.) 

Yes  No  

Have QA and QC samples been collected in the specified quantity? Yes  No  

Have samples been properly labeled and packaged? Yes   No  

V. Health and Safety. 
Worker protection levels this date: Level A  Level B  Level C   Level D  

Was any work activity conducted within a confined space? Yes  No  

Was any work activity conducted within an area determined to be immediately dangerous to life and health? Yes  No  

Were approved decontamination procedures used on workers and equipments as required? Yes  No  

Was a Job Safety Meeting held this date? Yes  No  

Were there any lost time accidents this date? (If YES, attach copy of completed accident report) Yes  No  

Was hazardous waste/material released into the environment? Yes  No  

Safety comments: (Include any infractions of approved safety plan, and include instructions from Government personnel. Specify corrective action taken.)  

      

 

 

NWI-CQCF-001.1_Rev 0 
Effective: 01/27/06 
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VI. Work Activities Performed This Date. 
 Reference 

(DFW #/Tech Spec #) 

Activity & Location Quantity Subcontractor 

1.                    

2.                    
3.                    

4.     

5.     

VII. Labor & Manpower. 

 Classification Number Employer Hours 
1.               

2.     

3.     

4.     

5.     

Total Hours  

VIII. Equipment. 

 No. of 
Units 

Plant/Equipment Date of Safety 
Check 

Hours 
Used 

Hours 
Idle 

Hours 
Repair 

1.       
2.       

3.       

4.       

5.       

6.       

7.       

8.       

9.       

10.       

Total Hours    

IX. Material Received to be Incorporated into Job. None  
 Acceptability Stored Where? Reference Plans/Drawings  

1.    

2.    

3.    

X. Submittals Reviewed.   None  

 Submittal No. Spec/Plan Reference By Whom Action Taken 

1.     

2.     

3.     

XI. Offsite Surveillance Activities. (include action taken)   None  
  

  

  

  

NWI-CQCF-001.1_Rev 0 
Effective: 01/27/06 
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XII. Instructions Given by the Government to the Contractor. (Include names, reactions, 
and remarks) 

Verbal  Written  None  

  

  
  

  

XIII. Work Progress.   
1. Are there any Contractor caused delays? Yes  No  

2. Are there any Contractor-potential findings of fact? Yes  No  

3. Are there any Government caused delays or potential finding of fact? Yes  No  

4. Are there any Government-potential findings of fact? Yes  No  

5. Are there any unforeseeable or weather related delays? Yes  No  

XIV. Deficiency List. 
Tracking No. Deficiencies Identified (Not corrected by COB)  Tracking No. Deficiencies Corrected (From Deficiency Tracking List)  

    

    

    

XV. Remarks. (Include any visitors to project and miscellaneous remarks pertinent to work.)  
  

  

  

  
The above report is complete and correct, and all w ork reported is believed, to the best of my knowledge, to be in compliance with 
contract plans and specifications, except as noted above. 

CQC System Manager 
Signature 

 Date  

 

XVI. Government Quality Assurance Comments. (if applicable) 
Concurs with the QC report? Yes  No  
Additional comments or exceptions: 
      
QAR Signature   Date    

Supervisor’s Initial 
  

Date 
  

 

NWI-CQCF-001.1_Rev 0 
Effective: 01/27/06 
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Initial Phase Checklist 

Project Name:       Date:       
Project Number:         

Definable Feature of work:         

QA Rep. Notified (24 Hrs. in advance): 
 

Yes 
 

 No 
 

Date/Time: 
 

I. Personnel Present. 
 Name Position Company/Government 

1.                   

2.                   

3.                   

4.    

5.    

Safety. Review current job site activities, hazards and conditions, compare to those described in the Job Safety 
Analysis / Site Safety and Health Plan and list new or changed conditions and action taken: 

 

 

II. 

 

III. Workmanship. Inspect workmanship for this feature; verify compliance with contract specifications, plans, and 
submittals. Identify any non-conforming items: 

 Items/Activities Inspected In Spec? 

1.   

2.   

3.   

4   

5.   

Is a sample panel required?     Yes      No 

Will the initial work be considered as a sample panel?     Yes      No 

Preliminary Work. Was preliminary work and permits complete and correct. If not, what rework was needed?  

 

 

IV. 

 

V. Testing. Identify testing completed and/or in progress. 

 Test Location Date Tester Per Test Plan? 

1.      

2.      

3.      

4.      

5.      

       
 CQC System Manager 

NWI-CQCF-001.2 Rev. 0 
Effective: 04/10/05 
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Preparatory Phase Meeting Minutes 

Project Name:        

Contract No. / D.O. No.         

NWI Project Number:  Meeting Date:   
 

Agenda: 
1. Review of contract, work plan 7. Safety Hazards List 
2. Definable Features of Work (DFW) 8. Equipment Certification 
3. Location of Site Affected 9. Permits Required 
4. Relationship to other DFW 10. Testing Requirements  
5. Sequence of Work 11. Review of Submittals  
6. Personnel/Other Certification 12. Other 

 

Names of those present: 

Name Affiliation Name Affiliation 

1.             7.             

2.             8.             

3.             9.             

4.             10.             

5.             11.             

6.             12.             
 

Points of Discussion: 

 

 

      

 

 

 

 
 

Review Signatures: 

QC System Manager:       Date:        

Site Supervisor:       Date:        

Site Safety and Health Officer:       Date:        
 

NWI-CQCF-001.3 Rev. 0 
Effective: 04/10/05 



Construction Quality Control Plan for the LASO TA-73 Airport Landfill; Rev. 3 

NW-ID-2004-016 B-7 February 2006 

Preparatory Phase Checklist 
Page 1 of 2 

Project Name:       Date:       
Project Number:         
Definable Feature of Work:         
QA Rep. Notified (24 hrs in advance):  Yes  No Date/Time:  

I. Personnel Present. 
 Name Position Company/Government 

1.                   
2.                   
3.                   

4.                   
5.                   

List additional personnel on reverse side. 

Safety. Review planned job site activities, hazards and conditions compare to those described in the Job 
Safety Analysis/Site Safety and Health Plan. Document new or changed conditions : 
 

 
 
 

II. 

 

III. Submittals. Review submittals  and/or submittal log. List missing or unapproved submittals : 
 Submittal Missing or Unapproved? 

1.   

2.   

3.   

4.   

5.   

IV. Materials.  Ensure all necessary materials are on hand. List missing or unapproved materials: 
 Item Available? In Spec? Properly Stored? Comments/Deficiencies  

1.      

2.      

3.      

4.      

5.      

Check approved submittals against delivered material. Identify any discrepancies: 
 
 
 
 

 

 
NWI-CQCF-001.4_Rev 0 

Effective: 01/27/06 
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Preliminary Work. Examine work area to ensure preliminary work is complete. Ensure permits are complete 
and correct. Document discrepancy items: 
 
 
 
 

V. 

 
Specifications. Review all specifications for feature of work. Discuss procedure for accomplishing the work. 
Clarify any differences: 
 
 
 
 

VI. 

 

VII. Testing. Review required control inspection and testing procedures and document below: 
 Test Location Date Tester Ref. Test Plan 

1.      

2.      

3.      

4.      

5.      

VIII. Certifications. Review certifications for equipment, personnel, testing facilities, etc. 
 Item Company Certified? 

1.    

2.    

3.    

4.    

5.    

Specifications. Review contract specifications and compare to planned work procedures. Clarify any 
differences: 
 
 
 
 

IX. 

 

X. Review Signature. Use this form as an agenda for the Preparatory Phase Meeting. Discuss all discrepancies 
and action items at the meeting and document on the Preparatory Phase Meeting Minutes form. 

  

 CQC System Manager 

NWI-CQCF-001.4_Rev 0 
Effective: 01/27/06 
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Construction Deficiency Report 

Project Name: 
 

Report Number: 
  

Project Number:   
  Date:   
   

Location:   
Definable Feature of Work   

Reference Specifications Paragraph:   
Reference Contract Drawing Sheet No.:   
   

I. Deficiency. Explain the deficiency including impact on the project schedule and effect on other 
features of work. 

 

   
   

   
   
   

   
   
   

   
   
   

   
II. Corrective Action. Explain the corrective actions required to bring deficiency into compliance 

with planning documents. 
 

   
   

   
   
   

   
   
   

   
   
   

Planned completion date for Corrective Action:   
       

QC Representative Date Site Supervisor Date 

NWI-CQCF-001.6 Rev 0 
Effective 01/30/06 
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Activity/Project Description:   LANL Landfill Cover   
 

Project No.  4212 Project Manager:  D. Jorgensen Quality Engineer:  A. Armstrong  Revision: A 

Originator:  G. Mecham Date: 

Reviewer Date: 

Approval: Date: IP No.   
 

Item  

No. 

Process/Item/ 
Material or 
Equipment 

Acceptance Criteria 
Reference 

Method / 
Procedure 
Reference Instructions 

Feature of 
Work* 

Person 
Responsible 

Complete 
Initial/Date  

1 Earthwork 

Borrow Soils  

Fill Materials 

Section 02200-1.04B 

Table 02200-1 

Section 02200-2.01A 

Appl design dwgs 

ASTM 
D421/D422 

ASTM D4318 

ASTM D2974 

ASTM D2216 

ASTM D 698 

Independent Geotechnical Laboratory Testing  

Testing required for every 10,000 CY of material. 

Provide certified test results prior to delivery of 
materials to site. 

1 

3 

5 

8 

10 

QCSM  

2 Earthwork  

Borrow Soils 

Infiltration Layer 

Section 02200-1.04B 

Section 02200-2.01B 

Table 02200-1 

ASTM 
D421/D422 

ASTM D4318 

ASTM D2216 

ASTM D698 

ASTM D5084 

Independent Geotechnical Laboratory Testing  

Testing required for every 5,000 CY of material. 

Provide certified test results prior to delivery to the 
site.  Must obtain approval to bring on-site. 

Conduct Permeability Testing. 

6 QCSM  
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Item  

No. 

Process/Item/ 
Material or 
Equipment 

Acceptance Criteria 
Reference 

Method / 
Procedure 
Reference Instructions 

Feature of 
Work* 

Person 
Responsible 

Complete 
Initial/Date  

3 Earthwork 

Infiltration Layer 

Test Pad 

Remedy Design Work 
Plan 

Section 02200-
1.04B.3 

Table 02200-1 

ASTM D6391 

ASTM D5093 

ASTM D5084 

Independent Geotechnical Laboratory Testing  

Test demonstration pad materials for hydraulic 
conductivity, infiltration rate, and permeability 

Complete testing, as specified in the Remedy 
Design Work Plan 

6 QCSM  

4 Earthwork 

Borrow Materials 

Top Soils 

Section 02200-1.04 

Table 02200-1 

Section 02200-2.01C 

ASTM 
D421/D422 

ASTM D2974 

ASTM D2216 

ASTM D4972 

EPA 351.3 

EPA 9056A 

Independent Geotechnical Laboratory Testing  

Testing required for every 5,000 CY of material. 

Provide certified test results prior to delivery of 
materials to the site. 

1 

8 

QCSM  

5 Earthwork 

Soil Placement  

Horizontal and 
Vertical Controls 

Section 02200-1.04C 

Appl design dwgs 

None On-site verification and visual inspection of 
specified features and characteristics. 

1 

3 

5 

6 

QCSM 

Engr 

 

6 Earthwork 

Soil Placement 

Fill Material 

Section 02200-1.04C 

Table 02200-2 

Section 02200-2.01A 

Appl design dwgs 

ASTM D2922 

ASTM D3017 

On-site verification and visual inspection of 
specified features and characteristics. 

Geotechnical testing laboratory field moisture and 
density tests during compaction of each lift of soil.  
Tests performed every 10,000 square feet. 

1 

3 

5 

10 

QCSM  
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Item  

No. 

Process/Item/ 
Material or 
Equipment 

Acceptance Criteria 
Reference 

Method / 
Procedure 
Reference Instructions 

Feature of 
Work* 

Person 
Responsible 

Complete 
Initial/Date  

7 Earthwork 

Soil Placement 

Infiltration layer 

Section 02200-1.04C 

Section 02200-2.01B 

Appl design dwgs 

ASTM D2922 

ASTM D3017 

ASTM 
D421/D422 

ASTM D698 

On-site verification and visual inspection of 
specified features and characteristics. 

Geotechnical testing laboratory field tests: 

Density and Moisture Content – 2 samples/AC/Lift 

Particle Size – every 2,500 CY 

Standard Proctor – every 5,000 CY 

6 QCSM 

Engr 

 

8 Earthwork 

Bedding Material 

Aggregate Base 
Course 

Standard Fill 

Section 02200-2.02 

Section 02200-2.03 

Section 02200-2.04 

Appl design dwgs 

NM DOT 
Section 304.21 

On-site verification and visual inspection of 
specified features and characteristics. 

8 

10 

Engr  

9 Earthwork 

Geotechnical Test 
Borings 

Section 02200-3.07 

Appl design dwgs 

ASTM D1586 On-site verification and visual inspection of 
specified features and characteristics. 

3 to 5 geotechnical test borings shall be taken along 
the proposed alignment of Wall No. 1.  Associated 
overburden shall also be sampled and analyzed. 

4 QCSM 

Engr 

 

10 Channel Protection 

Stone for outlet 
and channel 
protection 

Section 02270-2.01 

Table 02270-1 

Appl design dwgs 

NM DOT 
Section 602.221 

On-site verification and visual inspection of 
specified features and characteristics. 

8 SS  

11 Channel Protection 

Reno Mattress 

Section 02270-2.03 

Appl design dwgs 

NM DOT 
Division 900 

On-site verification and visual inspection of 
specified features and characteristics. 

7 Engr       

12 Retaining Wall 

Anchor Testing 

Section 02273-1.04C 

Appl design dwgs 

TBD On-site verification and visual inspection of 
specified features and characteristics. 

Independent Laboratory testing for anchor capacity. 

4 QCSM 

Engr 
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Item  

No. 

Process/Item/ 
Material or 
Equipment 

Acceptance Criteria 
Reference 

Method / 
Procedure 
Reference Instructions 

Feature of 
Work* 

Person 
Responsible 

Complete 
Initial/Date  

13 Road Materials Section 02500-2.01 

Appl design dwgs 

ASTM D3042 

ASTM 
D421/D422 

Independent Geotechnical Laboratory Testing 

Testing of source material prior to delivery of 
materials to the site. 

2 QCSM 

SS 

 

14 Hot Mix Asphalt 

Subgrade 

Section 02511-3.01A Per WCC 
Requirements 

On-site verification and visual inspection of 
specified features and characteristics by the WCC 
Certified installation subcontractor. 

11 WCC  

15 Hot Mix Asphalt Section 02511-3.03 Per WCC 
Requirements 

Testing and inspection of MatCon will be 
implemented in accordance with the established 
WCC Requirements 

11 WCC  

16 Stormwater 

Pipe Fitting 

Structures 

Section 02720-1.02 

NM DOT Section 570 

NM DOT Section 623 

ASTM A48-83 

ASTM C923 

None On-site verification and visual inspection of 
specified features and characteristics. 

Materials shall be inspected prior to installation. 

Each manhole shall be visually inspected for leaks. 

10 SS  

17 Gas Collection 
System 

Section 02730 

Appl design dwgs 

None On-site verification, visual inspection and material 
testing of specified features and characteristics for 
listed items. 

All materials shall be inspected prior to installation. 

9 QCSM 

SS 

 

18 Erosion and 
Sediment Control 

Section 02930 

ASTM D4632 

ASTM D3786 

ASTM D4833 

ASTM D4491 

ASTM D4751 

ASTMD4355 

AASHTO 

Appl design dwgs 

SWPPP On-site verification and visual inspection of 
specified features and characteristics. 

All erosion and sediment controls shall be inspected 
the next morning after rainfall events in excess of 
0.5 inches and prior to forecasted storms. 

Inspections shall be performed at a minimum of 
every 2 weeks. 

1 

2 

3 

6 

7 

8 

9 

10 

SS  
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Item  

No. 

Process/Item/ 
Material or 
Equipment 

Acceptance Criteria 
Reference 

Method / 
Procedure 
Reference Instructions 

Feature of 
Work* 

Person 
Responsible 

Complete 
Initial/Date  

19 Seeding Mulching and 
Revegetation 

Section 02932-1.04 

Federal Seed Act  

NM Seed Law 

NM/Los Alamos Co. 
Noxious Weed 
Control Act 

Harmful Plant Act 

As applicable On-site verification and visual inspection of 
specified features and characteristics. 

Inspect all seed mixture containers, 
specifications and labels. 

1 QCSM 

SS 

 

20 Seeding Mulching and 
Revegetation 

Section 02932-3.10 None Seeded areas will be inspected for final 
acceptance and stabilization. 

1 QCSM 

Engr 

 

21 Chain Link Fence Section 02980 Part 2 

ANSI/ASTM F567 

ASTM C94 

Appl design dwgs 

Section 02980 
Table 02980-1 

On-site verification and visual inspection of 
specified features and characteristics. 

4 SS  

22 Chain Link Fence 

Grounding 

Section 02980-3.03 

Appl design dwgs 

None Inspect grounding components and measure 
ground resistivity. 

4 QCSM 

Engr 

 

23 Cast in Place Concrete 

Mix Design 

Section 03300 

ACI 301 

ASTM C172 

ASTM C192 

ASTM C31 

Concrete mix testing shall be completed by an 
independent testing laboratory. (3 test cylinders 
for each mix design) 

Compression test breaks completed at 7 and 28 
days. 

10 QCSM 

Engr 

 

24 Cast in Place Concrete 

Design Verification 

Section 03300 

ACI 301 

ASTM C143 Perform slump tests for each ten cubic yards or 
per truck load of delivered concrete. 

10 QCSM 

Engr 

 

25 Cast in Place Concrete 

Design Verification 

Section 03300 

ACI 301 

ASTM C231 

ASTM C173 

Test each design mix for air content. 10 QCSM  
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Item  

No. 

Process/Item/ 
Material or 
Equipment 

Acceptance Criteria 
Reference 

Method / 
Procedure 
Reference Instructions 

Feature of 
Work* 

Person 
Responsible 

Complete 
Initial/Date  

26 Cast in Place Concrete 

Concrete Placement 

Section 03300 

ACI 301 

Appl design dwgs 

ASTM C39 

ASTM C31 

One set of three cylinders shall be taken for each 
classification of concrete placed in any given day, 
and for every 100 cubic yards of concrete placed. 

Two cylinders shall be lab cured. 

One cylinder shall be field cured. 

10 QCSM 

SS 

 

27 Cast in Place Concrete 

Concrete Placement 

Section 03300 

ACI 301 

Appl design dwgs 

None On-site verification and visual inspection of 
specified features and characteristics. 

Inspect all forms prior to placement of concrete. 

10 QCSM 

SS 

 

28 Pre-cast Concrete Section 03400 None  On-site verification and visual inspection of 
specified features and characteristics. 

10 SS  

29 Geosynthetics Section 06005 None Inspect and monitor example fabric seaming 
procedures. 

7 Engr  

30 Geosynthetics Section 06005 

Appl design dwgs 

None On-site verification and visual inspection of 
specified features and characteristics 

7 SS  

31 Geosynthetics Section 06005-3.02  Perform receipt inspection on all materials. 

Perform a visual inspection as product is installed. 

Complete trial seams as specified. 

Complete non-destructive seam continuity testing. 

7 Installer  

32 Geotextiles 

Placement 

Section 06020 

Appl design dwgs 

None On-site verification and visual inspection of 
specified features and characteristics. 

Perform material receipt inspections 

Visually inspect materials as product is installed. 

7 Installer  

*  Activity identifiers from construction schedule (see Section 6, Table 1, of this CQCP). 

QCSM = Quality Control System Manager 
SS = Site Supervisor 
WCC = Wilder Construction Company 
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Post-closure Care and Monitoring Plan for the LASO TA-73 Airport Landfill; Rev. 1 

NW-ID-2004-027 1 June 2005 

1.0 INTRODUCTION 

This Post-closure Care and Monitoring Plan (PCMP) addresses post-closure care and monitoring for the 
U.S. Department of Energy (DOE) Los Alamos Site Office (LASO) Technical Area (TA)-73 Airport Landfill, 
hereinafter referred to as the Airport Landfill project. This PCMP identifies post-closure care and 
monitoring requirements for the landfill and describes activities to meet those requirements. A tentative 
inspection and reporting schedule is also identified. 

Background information for the Airport Landfill project is provided in the Los Alamos National Laboratory 
(LANL) Resource Conservation and Recovery Act (RCRA) facility investigation (RFI) Report for Potential 
Release Sites 73-001(a,b,c,d) and 73-004(d), Airport Landfill Areas (LANL 1998). The closure cover 
design and supporting information are provided in the Remedy Design Work Plan for the LASO TA-73 
Airport Landfill (North Wind 2005a). 

2.0 REQUIREMENTS 

The Airport Landfill project consists of designing and constructing a RCRA Subtitle C-equivalent cover 
over the main landfill and re-contouring and reseeding of the Debris Disposal Area (DDA). The design 
history and regulatory requirements for this project are outlined in the Remedy Design Work Plan. 

As described in the Remedy Design Work Plan, and previously in the Environmental Assessment (DOE 
2005) for this project, the final remedy involves leaving waste in place at the main landfill; installing a gas 
collection system below a Modified Asphalt Technology for Waste Containment (MatCon™) (proprietary 
formulation of asphalt) surface over the landfill; and constructing a retaining wall at the toe of the east 
slope. The remaining slopes will consist of geocellular slope protection with vegetated surfaces, overlying 
soil infiltration barriers. In addition, certain airport improvements will be made along the west end of the 
main landfill, including hanger pads and aircraft tie-downs. The cover for the DDA will consist of re-
grading the DDA surface with a uniform 12 in. of native soil cover, followed by revegetation of the 
disturbed surfaces. 

Details of the landfill design can be located in the construction drawings, specifications, and calculations 
included as Attachment A of the Remedy Design Work Plan. 

The PCMP requirements identified in the Design Basis Document for LASO TA-73 Airport Landfill 
(North Wind 2004) are summarized in Table 2.0-1 (see Section 6) and discussed in this section. As 
discussed in the Construction Quality Control Plan (CQCP) for the LASO TA-73 Airport Landfill (North 
Wind 2005b), quality control testing and inspections will be performed on the various landfill cover 
components to assure that specifications are met. In addition, samples will be collected from the 
infiltration layer material at the offsite borrow source and analyzed to ensure the material meets the 
performance standard before delivery to the site. 

The Post-closure Plan, prepared under 40 Code of Federal Regulations (CFR) 265.118, “Post-closure 
Plan; Amendment of Plan,” must include: 

• A description of planned groundwater monitoring activities, 

• A description of planned maintenance activities, and 

• The name, address, and telephone numbers of the person(s) or office to contact during the 
post-closure period. 
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The scope of the activities addressed under the RCRA Subtitle C, Post-closure Care Plan for an interim 
status unpermitted landfill are defined in 40 CFR 265.310, “Closure and Post-closure Care,” which states 
that after closure, the owner or operator must: 

• Maintain the integrity and effectiveness of the final cover, including making repairs to the cover 
(as necessary) to correct the effects of settling, subsidence, erosion, or other events; 

• Maintain and monitor the leak detection system; 

• Maintain and monitor the groundwater monitoring system; 

• Prevent run-on and run-off from eroding or otherwise damaging the final cover; and  

• Protect and maintain surveyed benchmarks used in complying with §265.309. 

The TA-73 landfill does not include a leak detection system, therefore the requirement to monitor and 
maintain that component does not apply.  

The TA-73 landfill does not have dedicated groundwater monitoring wells because the depth to 
groundwater is over 1,200 ft, therefore the requirement to monitor and maintain that component does not 
apply.  

A landfill gas monitoring, collection and venting system will be implemented to ensure that combustible 
gas levels remain below 25% of the LEL in enclosed aircraft hangers, and below 100% of the LEL at the 
property boundary . Any methane that is present will be collected and vented to the atmosphere. 

3.0 POST-CLOSURE MONITORING AND MAINTENANCE 

Post-closure monitoring for cover integrity will include inspections of the cover and maintenance and 
repair of deficiencies. Frequency requirements are specified in this plan. An inspection report, which will 
be completed for each inspection, will contain (at a minimum) the following information: 

• Name of inspector and inspection date and time, 

• Weather information at the time of the inspection, 

• Condition of the cover system (including MatCon™ asphalt surface, vegetated soil surfaces on main 
landfill slopes and the DDA, retaining walls, storm water control features, and survey benchmarks, 

• Incidents of noncompliance with the “Final National Pollutant Discharge Elimination System General 
Permit for Storm Water Discharges from Construction Activities” (FR 2003) or the Storm Water 
Pollution Prevention Plan (SWPPP) for the LASO TA-73 Airport Landfill (North Wind 2005c); 
noncompliances, if any, will be identified during the inspections mandated by the SWPPP, 

• Location(s) of discharges of sediment or other pollutants from the site, 

• Corrective actions required, and 

• Signature of inspector. 

Inspection records and documentation of corrective actions will be retained in the project file and provided 
with the annual report. Inspection and maintenance tasks are described below. 
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3.1 Cover System 

Cover system inspections will include site walkovers to investigate and document the existing conditions 
and any deficiencies that are present. All main landfill and DDA cover system components shall be 
inspected initially after the first significant rainfall following the installation of the final cover, and annually 
after the end of the spring thaw. Specific areas may be inspected more frequently, as directed by the 
Contractor Professional Engineer (PE) registered in the State of New Mexico. MatCon™ asphalt surface 
and retaining walls shall be inspected as directed in Sections 3.1.5 and 3.4. Inspection records and 
documentation of corrective actions will be retained in the project file and provided with the annual report. 
Inspection of cover system elements and correction of specific deficiencies are discussed below. 

3.1.1. Erosional Damage and Cracks 

Rill erosion and/or cracking in the DDA cover could result in loss of topsoil from the cover and potential 
damage to the underlying low-permeability soil layer. The inspector will look for run-off rills on the DDA 
cover system. Cracks and/or rills deeper than approximately four (4) in. will be filled and compacted using 
topsoil and equipment appropriate to the scale of the erosional features and as per construction 
Specification 02200, “Earthwork” (North Wind 2005d). Excessive compaction shall not be used. 

3.1.2. Animal Burrows 

Animal burrows can breach the cover, allowing exposure of waste and possibly preferential flow pathways 
through the cover to develop, resulting in increased infiltration. All animal burrows on the DDA greater 
than approximately four (4) in. in depth shall be filled and compacted using topsoil and equipment 
appropriate to the scale of the erosional features and as per construction Specification 02200, 
“Earthwork.” Excessive compaction will not be used.  

Animal burrows in the geocellular slope protection on the main landfill slopes are not expected, however if 
encountered damage will be repaired using topsoil or infiltration layer soil as appropriate depending on 
the depth of the burrow, and as per Specification 02200. Any geocellular panels removed or cut to repair 
animal burrows shall be replaced as per vendor procedures. 

3.1.3. Subsidences 

Subsidence of underlying waste can result in depressions in the surface cover, allowing for ponding and 
increased infiltration of water. All subsidences within the DDA cover system greater than approximately 
one (1) ft in depth, relative to the surrounding grade, shall be filled and compacted (as per construction 
Specification 02200, “Earthwork”) using topsoil and equipment appropriate to the scale of the subsidence 
feature. Excessive compaction will not be used  Subsidence in the MatCon cover will be repaired as 
specified in the MatCon O&M plan. 

3.1.4. Condition of Vegetation 

The condition of surficial vegetation on the main landfill slopes and on the DDA shall be noted. Areas 
greater than approximately 10,000 ft2 lacking vegetation shall be reseeded, fertilized, and/or watered as 
needed to reestablish vegetation, as per construction Specification 02932, “Seeding, Mulching and 
Restoration” (North Wind 2005d). 

3.1.5. MatCon™ Asphalt Surface 

The MatCon™ asphalt surface shall be inspected and evaluated in accordance with the MatCon™ 
Operation and Maintenance Plan prepared by the MatCon™ subcontractor. The MatCon™ subcontractor 
representatives will make annual inspections and evaluations for the first five (5) years. The 



Post-closure Care and Monitoring Plan for the LASO TA-73 Airport Landfill; Rev. 1 

NW-ID-2004-027 4 June 2005 

owner/operator will be required to make monthly inspections and submit the results to the MatCon™ 
subcontractor and to the PE. During the construction process, MatCon™ subcontractor representatives 
will instruct the owner/operator on the proper inspection techniques and documentation. 

3.1.6. Concrete Hangar Pads 

Concrete hangar pads including seals between the concrete slabs and adjacent MatCon asphalt shall be 
inspected at least twice annually.  Federal Aviation Administration (FAA) Advisory Circular 150/5380-6A 
(FAA 2003) may be used, as applicable, to identify deficiencies and recommended repairs. Inspection 
records and documentation of corrective actions will be retained in the project file and provided with the 
annual report. The Owner or Operator shall implement airport operating procedures to prevent damage to 
the concrete slabs and perimeter seals by snow removal equipment or other means.  

3.2 Storm Water Control System 

Annual storm water control system inspections will include all areas of the site, as described in the 
SWPPP (North Wind 2005c). Inspectors will look for evidence of, or the potential for, pollutants entering 
the storm water conveyance system. Discharge locations identified in the site plans will be inspected to 
determine whether erosion controls are effective in preventing significant impact to Pueblo Canyon.  

Qualified personnel knowledgeable in the principles and practice of erosion and sediment controls will 
perform inspections and maintenance for the following: 

• Condition of sediment basins—Inspect for fill height of sediments, presence of vegetation or debris, 
condition of berms and outlets, etc. The basins and outlets will be maintained by removing excess 
sediment and/or debris as needed to maintain proper function. Berms will be repaired as needed to 
maintain storage capacity of the basin. 

• Condition of outlet chutes, perimeter drains/berms, terrace drains, culverts, and drop inlets—
Inspect for presence of sediments, breaches in berms, presence of vegetation or debris, etc. 
Sediments, vegetation, or debris retarding storm water runoff will be removed as needed. Breaches in 
berms or chutes will be repaired using the appropriate materials. 

Inspection records and documentation of corrective actions will be retained in the project file and provided 
with the annual report. 

3.3 Survey Benchmarks 

Annual inspections will include locating and documenting the condition of the permanent survey 
benchmark. Benchmarks will be maintained in a clearly visible condition. 

3.4 Retaining Walls 

Visual inspections will be performed for both the concrete and mechanically stabilized earth (MSE) walls. 

The monitoring schedule for the retaining walls during the post-closure period shall be as follows: 

• Initially after the first significant rainfall following the installation of the final cover, and annually after 
the end of the spring thaw, 

• Every six (6) months for the first two (2) years after construction of the walls, and 

• At the end of the two (2)-year period, the need for any additional inspections and their frequency will 
be determined by the PE based on the results and conclusions of the inspections. 
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The inspector shall perform the following tasks: 

• Investigate for any cracks that may have developed in the concrete wall. Digital photos shall be taken 
to illustrate the extent of the crack(s). Measurements of the location and depth of the crack(s) shall be 
determined and documented. 

• Investigate for any separation, rotation, or other movement of the MSE walls. Document location and 
take digital photo of extent of movement. 

• Document any soil erosion or other evidence of water damage in the vicinity of retaining walls. 

3.5 Landfill Gas Collection System 

3.5.1. Landfill Gas Monitoring 

Enclosed spaces overlying or adjacent to the closed landfill, and the cap perimeter nearest the property 
boundary, will be monitored for combustible gas. All locations will be monitored quarterly for the first 
2 years after completion of construction. The locations to be monitored include: 

• Inside hangars at locations ranging from within 4-in. of ground surface to 4-ft above ground surface, 

• Inside trench drains, 

• Inside drainage culverts, 

• Inside buried utility conduits, and 

• At the north perimeter of the cover within 4-in of ground surface. 

If measured gas concentrations do not exceed 25% of the LEL at any monitoring location for 2 years, the 
locations will be monitored twice the third year. If measured concentrations do not exceed 25% of the 
lower explosive limit (LEL) the third year, monitoring will be discontinued. 

If combustible gas levels exceed 25% of the LEL in any enclosed structure, or 100% of the LEL at the 
north edge of the cap, the owner or operator shall:  

• Immediately take all necessary steps to ensure protection of public health, welfare and the 
environment and notify the NMED. 

• Within 7 days of detection, record the methane gas levels detected and a description of the steps 
taken to protect public health, welfare and the environment and report them to NMED. 

• Within 60 days of detection, implement active gas collection using one or more blowers, and notify 
the Secretary that active gas collection has been implemented. The notification shall describe the 
nature and extent of the problem and the remedy. 

• Gas measurements shall be collected and recorded quarterly during operation of the active gas 
collection system. If all quarterly measurements for a consecutive period of at least 1 year remain 
below 25% of the LEL, the active gas collection system shall be shut off and quarterly monitoring 
continued. If measured gas concentrations do not exceed 25% of the LEL at any monitoring location 
for 2 years, the locations will be monitored twice the third year. If measured concentrations do not 
exceed 25% of the LEL the third year, monitoring will be discontinued. 
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3.5.1.1 Equipment and Procedures 

Combustible gas levels shall be measured using an intrinsically safe combustible gas indicator with an 
output scale reading 0 to 100% LEL. The instrument shall be calibrated to a mixture of methane in air 
equal to 25% to 100% LEL. 

3.5.1.2 Reporting 

The Owner or Operator shall record the location, date, time, barometric pressure (airport terminal has 
this), calibration procedure, and combustible gas reading as % LEL in the field logbook. Logbooks shall 
be retained in the project file and copies of logbook pages provided with the annual report. 

3.5.2. Inspection and Maintenance 

The above-ground components of the gas collection system (i.e., vent risers and stub-outs) shall be 
inspected at least annually for damage or accumulation of debris. Any damage shall be repaired to 
restore the system to its as-built condition. Any debris in the vent risers shall be removed or discarded.  

If active gas collection is implemented, the blower shall be inspected and maintained as per the vendors 
operating manual. Inspection and maintenance records and documentation of corrective actions will be 
retained in the project file and provided with the annual report. 

4.0 RECORD-KEEPING AND REPORTING 

A project file containing records of all inspections and maintenance performed will be maintained by 
DOE-LASO. An annual report, including inspection and maintenance records for the preceding year, 
will be prepared and provided to the New Mexico Environmental Department (NMED) Secretary within 
45 days from the end of each calendar year.  

The name, address, and telephone number for the individual to contact during the post-closure period is 
as follows: 

Robert Enz 
DOE-LASO Project Manager 
528 35th Street 
Los Alamos, NM  87544 
(505) 667-7640 

5.0 SCHEDULE 

All cover system deficiencies should be inspected (according to this plan) and corrected at the earliest 
opportunity, and before the end of the calendar year, in order to be completed during the reporting period. 

The inspection and evaluation schedule for the MatCon™ asphalt surface shall be in accordance with the 
MatCon™ Operation and Maintenance Plan, to be prepared by the MatCon™ subcontractor. 
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6.0 TABLES 

Table 2.0-1. Summary of Post-closure Care and Monitoring Requirements 

Citation Requirement Method of Compliance 

NMAC 20.4.1.600 
(40 CFR 265.118) PCMP PCMP 

NMAC 20.4.1.600 
(40 CFR 265.310) Maintain cover integrity Inspection and maintenance of cover 

system in accordance with this plan 

NMAC 20.4.1.600 
(40 CFR 265.310) 

Maintain and operate leachate 
collection system Leachate collection system not required 

NMAC 20.4.1.600 Groundwater monitoring Groundwater monitoring not required 

NMAC 20.4.1.600 Reporting Annual monitoring report 

NMAC 20.4.1.600 
(40 CFR 265.310) 

Prevent run-on and run-off from 
eroding or otherwise damaging the 
final cover 

Inspection and maintenance of surface 
water controls as per this plan 

NMAC 20.4.1.600 
(40 CFR 265.310) 

Protect and maintain surveyed 
benchmarks 

Annual inspection and maintenance of 
survey benchmarks 

DOE-LASO and 
Los Alamos County 
requirements 

Maintain access roads to main 
landfill and Debris Disposal Area 

No permanent access roads are 
needed to meet applicable landfill 
closure requirements; therefore, access 
roads are not included in the PCMP 

  

CFR = Code of Federal Regulations 
NMAC = New Mexico Administrative Code 
PCMP = Post-closure Care and Monitoring Plan 
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2.2 Basis for Revised Design 

The Phase II Work Plan, Revision 0 (North Wind 2004), proposed a vegetated earthen cover that met the 
Resource Conservation and Recovery Act (RCRA) Subtitle C functional requirements identified in 40 CFR 
265.310 for the unlined TA-73 Airport Landfill. NMED approved the design with stipulations in September 
2004 (NMED 2004). Following submittal of the Phase II Work Plan (Revision 0), LAC officially notified 
DOE of their concerns with the proposed remediation on the airport landfill (September 16, 2004). The 
primary issue of concern was that the submitted design did not account for or accommodate airport 
expansion plans. 

On October 7, 2004, DOE requested from NMED an extension for response to comments on the Phase II 
Work Plan. NMED granted this extension on October 20, 2004, with a due date of December 31, 2004 for 
receipt of comment response. 

Alternatives to the Revision 0 design for the main landfill were tentatively evaluated and costed during the 
remaining calendar year of 2004. On December 20, 2004, DOE requested a second extension for 
response to comments and to prepare an Environmental Assessment (EA) on reasonable alternatives for 
remediation of the airport landfill and to perform impact analysis. NMED granted this second extension 
with a new due date for response to comments scheduled for June 30, 2005. The preparation of the EA 
was initiated at this time. 

The EA for the remediation of the LAC Airport Landfill was completed on March 29, 2005 (DOE 2005a) 
and released for public comment on April 4, 2005. The EA provided interested parties several alternatives 
to remediation of the landfill and provided sufficient evidence and analysis for determining the significance 
of impacts from the corrective measures alternatives. The federal decision to be made in the EA process 
was to determine whether to prepare an Environmental Impact Statement (EIS) based on the significance 
of the environmental impacts. This process also provides a vehicle for stakeholders to share their ideas 
concerning the proposed corrective measures alternatives with DOE officials. 

Stakeholder comments were received from the Federal Aviation Administration (FAA), NMED, Aircraft 
Owners and Pilots Association, and San Ildefonso Pueblo. The comments consisted of statements and 
questions concerning duration of the corrective measures, environmental justice, administrative authority 
language, incorrect names, and a request for removal of a cumulative impact section sentence. Additions, 
deletions, and appropriate changes were made to the draft EA in response to these comments. Based on 
stakeholder input and evaluation results of the EA, a Finding of No Significant Impact (FONSI) for this site 
was prepared and signed by DOE officials in May 2005 (DOE 2005b). 

Based on stakeholder input and future use considerations of the main landfill area, Alternative 1 
(as described in the EA) was determined to be the preferred alternative for design and construction. 
Alternative 1 involves leaving waste in place at the main landfill, relocating waste from the east slope to 
the main landfill surface, installing a gas collection system below a MatConTM cover (proprietary 
formulation of asphalt) over the landfill, constructing a retaining wall at the base of the east slope, and 
covering the DDA as previously described in the original design. The remaining east slope and north 
slopes would have infiltration barriers and rock armor finishes. In addition, airport improvements would be 
made to the west end of the main landfill, including hanger pads and aircraft tie-downs. This alternative 
meets 40 CFR 265.310 functional requirements for the TA-73 Airport Landfill closure and was the 
preferred alternative of stakeholders. This alternative was the basis for design for Revision 1 of the 
Remedy Design Work Plan. 

Landfill cover requirements cited in 40 CFR 265.310 are assessed, with respect to the MatConTM cover, 
in Table 2.2-2 (see Section 12). MatConTM paving was evaluated by the EPA SITE Program and was 
determined to be able to achieve as-built hydraulic conductivities of less than 1E-08 cm/sec, “which 
exceeds the requirement of less than 1E-07 cm/sec established for RCRA Subtitle C hazardous waste 
landfill covers…” (EPA 2003). The referenced Subtitle C permeability requirement is for lined landfills, 
based on requirements that a) the landfill cover “...have a permeability less than or equal to the 
permeability of any bottom liner or natural subsoils present” (40 CFR 265.310(1)(5); and b) the lower 
component of the landfill liner “...must be constructed of at least 3 ft of compacted soil material with a 
hydraulic conductivity of no more than 1E-07 cm/sec (40 CFR 264.301(c)(1)(i)).” 
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NMED (2006) issued a Notice of Disapproval of RDWP Revision 1 and requested that DOE-LASO 
demonstrate equivalency of the final cover to a RCRA Subtitle C “prescriptive” cover with respect to water 
flux through the cover, using the HELP code. In response DOE-LASO compared infiltration through the 
RDWP Revision 1 cover and a RCRA Subtitle C Minimum Technology Guidance (MTG) cover. 

The EPA’s technology guidance for RCRA Subtitle C closure cover design is presented in EPA (1989). 
The cover profile shown in Figure 1 of EPA (1989) was used to represent a RCRA Subtitle C MTG cover. 
The EPA’s HELP model Version 3.07 (Shroeder et al., 1994) was used to evaluate the hydrologic 
performance of the RCRA cover and the alternative covers.  Table 2.2-3 summarizes the input 
parameters and comparative results of the HELP model simulations of the cover alternatives. The HELP 
model is a quasi-two-dimensional model developed for conducting water balance analyses of landfill 
cover designs (Shroeder et al., 1994).  The model simulates the climatic conditions of a site and the 
resulting soil-water processes of runoff, evapotranspiration, infiltration, lateral drainage and deep 
percolation.  Weather data for the five wettest consecutive years of observations at LANL were used for 
the comparison. 

The primary purpose of the HELP model is to assist in the comparison of design alternatives.  While the 
HELP model is useful for comparative purposes, it is important to note that: 

• The model imposes limits on the configuration of the cap. Most significantly for this comparison, a 
barrier layer cannot be used at the surface. This forced incorporation of a 0.01-in thick sand surface 
layer in the modeled MatCon cap.  

• The results are inexact.  For example, the model tends to underestimate runoff (Shroeder et al., 
1994), which tends to lead to overestimates of percolation (Benson and Pliska, 1996).   

HELP modeling results reported in Table 2.2-1 for the RDWP Revision 1 and RCRA designs show more 
infiltration for both the 2% (MatCon) and 25% (rock armor over soil) slope areas, than for the RCRA MTG 
cover on equivalent slopes. As noted above, HELP was designed to calculate the differences between 
variations in RCRA cover designs, and does not accept an impermeable barrier as a surface layer-that 
violates the models rules. A pseudo-infiltration layer was used at the surface to allow the code to model 
the MatCon surface. The effects of adding this pseudo-layer on modeled percolation through the cover 
are unknown. 

The differences between the current design and the RCRA cover for the 2% slopes are very small in the 
context of the average annual precipitation. Average annual precipitation is about 24 inches using the 
very conservative weather data set discussed previously. The RDWP Revision 1 design allowed 
infiltration of about 0.2% more of the average annual precipitation, or about 0.06 inches. Given the 
requirement to add a surface pseudo-layer to force the model to run the MatCon cap configuration, this is 
not viewed as a significant difference. The RDWP Revision 1 MatCon surface remains as the main landfill 
cover design. 

A MatCon test pad will be constructed, cored and tested for saturated hydraulic conductivity prior to 
construction of the final cover. Construction of the MatCon landfill cover surface will not proceed until the 
specified saturated hydraulic conductivity of 1E-08 cm/sec is achieved. The hot mix formulation and 
construction procedures will be modified as needed to achieve the requirement. The Construction Quality 
Control Plan for the MatCon cover, to be prepared by the vendor upon contract award, will describe 
procedures for coring and testing. The Operation and Maintenance Plan for the MatCon surfaces will be 
provided by the vendor upon contract award. 

The differences between the RDWP Revision 1 design and the RCRA cover for the 25% slopes are more 
significant. The RDWP Rev 1 design allows about 1.7% more infiltration of the average annual 
precipitation or about 0.43 inches.  
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Several conceptual designs were modeled to try to match RCRA cover performance for the 25% and 33% 
sloped areas. The preferred conceptual design for the slopes consists of, top to bottom:  

• 6-in of  geocellular slope protection with a vegetated surface, 

• 12-in infiltration layer soil, 

• 0.2-in geosynthetic drainage layer,  

• 6-in infiltration layer soil, and 

• 6-in grading fill. 

This design allows less infiltration than the RCRA Subtitle C cover, while not increasing the cover 
thickness, thereby maintaining the RDWP Rev 1 slopes and grades and not requiring off-site waste 
shipment. This design was selected over other options, including addition of a flexible membrane liner 
(FML) in the cover profile, for the following reasons: 

• Geocellular slope protection with a vegetated surface promotes runoff better than rip-rap and thereby 
less infiltration; 

• Geocellular slope protection with a vegetated surface provides more ET than rip-rap and thereby less 
infiltration; 

• Geocellular slope protection with a vegetated surface is easier to install than rip-rap at this site; 

• Welding of FML panels is not required;  

• Rigorous QA for installing an FML is not required; 

• Produces a more stable slope—an FML would reduce the slope stability due to the interface friction 
angle;  

• Not subject to shear failure at liner/soil interface due to potential added loadings from snow removed 
from paved surfaces at airport; 

• Not subject to failure at liner/soil interface due to release of water from melting snow;  

• No rip-rap required and thereby less haul truck traffic on access roads; and  

• No gas collection required on slopes-addition of an FML would require extending gas collection piping 
underneath. 

Adding geocellular slope protection with a vegetated surface to the 25% and 33% slopes, and a 
geosynthetic drainage net in the cover profile, would be constructable using the described configuration, 
and would significantly improve performance. The stakeholder requirements to maintain the slopes and 
elevations in the current design, with no waste shipped off-site, would be met.  

Biointrusion by burrowing animals and exhumation of waste are not considered to impair final cover 
performance on the main landfill. The planned remedy will remove vegetation from about 80% of the main 
landfill surface, cover the waste with resistant surfaces, and eliminate habitat that would attract wildlife. 
Burrowing animals could potentially penetrate the geocell and vegetation on the slopes, however intrusion 
beyond the geosynthetic drainage net into waste would be unlikely. Additionally the expanded airport 
operations on the MatCon capped area will further discourage use by wildlife. This remedy will therefore 
greatly reduce or eliminate the potential for biointrusion. 
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An infiltration layer soil test pad will be constructed, cored, and tested for saturated hydraulic conductivity. 
Construction of the infiltration layer will not proceed until the specified saturated hydraulic conductivity of 
1E-05 cm/sec is achieved. The construction procedures will be modified as needed to achieve the 
requirement. The attached Construction Plan (Attachment B) and Construction Quality Control Plan 
(Attachment C) describe construction and testing of the infiltration layer soil test pad. 

The final cover configuration described above for the main landfill surface and slopes, and for the DDA, 
meets all regulatory and stakeholder requirements and is the basis for this revision of the final design. 

2.3 Final Design 

The final design package, which includes specifications, drawings, and engineering calculations, is 
included as Attachment A. The final design specifications and drawings will incorporate NMED review 
comments of the draft final design package and represents the final specifications directing construction 
of the landfill cover. 

3.0 CONSTRUCTION OR IMPLEMENTATION DETAILS 

The Construction Plan for the LASO TA-73 Airport Landfill (North Wind 2005a) is included as Attachment 
B and describes methods and protocols that NWI will use to manage construction activities at the Airport 
Landfill project. The Construction Plan summarizes planned construction activities and shows how 
specific construction activities will be completed in accordance with final design specifications and 
drawings.  

The Construction Plan provides construction management protocol, including key personnel 
responsibilities, reporting requirements, and a detailed construction schedule. The Construction Plan also 
provides a detailed description of construction activities, which include: 

• Procurement of materials and services; 

• Mobilization activities, which include assembling construction documents, conducting a construction 
readiness assessment, building access roads, installing temporary field trailers, initial surveying of the 
DDA and main landfill, mobilizing heavy equipment to the site, and locating underground utilities; 

• Site preparation activities, which include installing perimeter fencing, installing storm water run-off and 
erosion controls, abandoning existing monitoring wells within the footprint of the main landfill, and 
abandoning and/or relocating existing utilities; 

• Construction of the DDA, which includes a pre-construction survey, rough regrading, adding topsoil 
(as needed) to bring final topsoil to 12 in. over the entire DDA footprint, and surveying the final grade; 

• Construction of the east and north slopes of the main landfill, which includes salvaging existing soil for 
use as subgrade, a pre-excavation survey, relocating existing municipal landfill waste, establishing the 
subgrade, adding the infiltration layer, adding geosynthetic drainage net, adding geocellular slope 
protection with a vegetated surface on the slope surfaces, adding a retaining wall at the toe of the east 
slope, and a survey of the final grade; 

• Construction of the approved cover over the main landfill, which also includes stripping and 
stockpiling soil cover, relocating waste, backfilling soil, compaction and contouring of area, placement 
of gas collection layer aggregate and piping, and placement of MatConTM asphalt surface. 
Construction will additionally include installation of hanger pads and aircraft tie-downs on the 
MatConTM surface; 

• Revegetation of the DDA;  

• DOE inspection and acceptance; and 

• Demobilization. 
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The Construction Plan also provides meetings and inspections criteria; quality controls; health and safety 
controls; operation, maintenance, and monitoring requirements; and training and certification 
requirements. 

Quality control (QC) of constructed landfill components is an important element of the Airport Landfill 
project. The Construction Quality Control Plan (CQCP) for the TA-73 Airport Landfill (North Wind 2005b) 
provides QC requirements for construction activities, including testing, in progress inspections, and hold 
points critical between phases of the construction. The CQCP is included as Attachment C. 

4.0 WASTE MANAGEMENT PLAN 

The Waste Management Plan (WMP) for the LASO TA-73 Airport Landfill (North Wind 2005c) describes 
methods that NWI will use to manage waste generated during execution of the Airport Landfill project. 
The WMP, included as Attachment D, describes waste management goals, pollution prevention and 
waste minimization techniques, methods for managing nonhazardous waste streams and 
petroleum-contaminated soil, training requirements, and spill notification and reporting protocols. 

5.0 VAPOR MONITORING SYSTEM DESIGN AND PLAN 

Based on the proposed design and construction of the MatConTM surface over the main landfill surface 
and the future construction of airplane hangers on the MatConTM, a gas collection system with surface 
venting will be installed to ensure that combustible gas levels do not exceed 25% of the LEL in any 
enclosed structure, or 100% of the LEL at the north edge of the cap. 

The gas collection system is included in the design package and includes specifications for a minimum of 
6 in. of coarse base aggregate overlying woven geotextile, perforated piping within the aggregate, and 
gas vent locations to the surface. The system will initially be operated passively and monitored. If 
combustible gas levels exceed the limits described above, the system will be connected to blowers and 
vented actively until the limits are attained. The PCMP provides a monitoring schedule and procedures. 

6.0 DEMONSTRATION OF COVER PERFORMANCE 

The Post-closure Care and Monitoring Plan (PCMP) for the TA-73 Airport Landfill (North Wind 2005d) is 
included as Attachment E and identifies post-closure care and monitoring requirements for the landfill and 
describes activities to meet those requirements. The PCMP applies to operation and maintenance of the 
cover integrity. 

The PCMP identifies regulatory requirements for post-closure care and monitoring; post-closure 
monitoring and maintenance methods for the cover system, storm water control system, survey 
benchmarks, gas collection system and access roads; record-keeping and reporting requirements; and 
describes an inspection schedule for years one through five of the post-closure period. 

Additional demonstration of cover performance is provided in the HELP modeling performed for the final 
cover design, as discussed in Section 2. Further demonstration will be provided by constructing and 
testing test pads for the MatCon and infiltration layer soil layer, as described in the Construction Plan and 
the Construction Quality Control Plans; and in the Operation and Maintenance Plan for the MatCon 
surfaces, to be provided after contract award. 

7.0 SCHEDULE FOR COVER MAINTENANCE 

The schedule for cover maintenance is provided in the PCMP (Attachment E). All main landfill and DDA 
cover system components shall be inspected initially after the first significant rainfall following the 
installation of the final cover, and annually after the end of the spring thaw so that the condition of 
vegetation on the DDA and on the main landfill slopes can be inspected and corrected, as needed, early 
in the growing season. All other deficiencies should be corrected at the earliest opportunity and before the 
end of the calendar year in order to be completed during the reporting period. 
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8.0 CLOSURE AND POST-CLOSURE CARE 

Methods for closure and post-closure care are provided in the PCMP (Attachment D). The following 
subsections describe inspection and maintenance tasks. 

8.1 Cover System 

Cover inspections at the DDA and main landfill will include site walkovers looking for and documenting 
erosional damage and cracks, gaps at seals between asphalt and concrete, animal burrows, 
subsidences, and condition of vegetation. The PCMP provides an inspection schedule and methods for 
repairing these conditions, if warranted. The vendor will provide an operation and maintenance plan for 
the MatCon surfaces upon contract award. 

8.2 Storm Water Control System 

Annual storm water control system inspections will include all areas of the site, as described for 
post-construction in the Storm Water Pollution Prevention Plan (SWPPP) for the TA-73 Airport Landfill 
(North Wind 2005e). Inspectors will look for evidence of, or the potential for, pollutants entering the storm 
water conveyance system. Discharge locations identified in the site plans will be inspected to determine 
whether erosion controls are effective in preventing significant impact to Pueblo Canyon. 

8.3 Survey Benchmarks 

Annual inspections will include locating and documenting the condition of permanent survey benchmarks. 
Benchmarks will be maintained in a clearly visible condition. 

8.4 Retaining Walls 

Visual inspections will be performed for both the concrete and mechanically stabilized earth (MSE) walls. 
The PCMP provides an inspection schedule. 

8.5 Landfill Gas Collection System 

Enclosed spaces overlying or adjacent to the closed landfill, and the cap perimeter nearest the property 
boundary, will be monitored for combustible gas. The PCMP provides an inspection schedule and 
procedures. 

9.0 VOLUNTARY CORRECTIVE MEASURE PLAN GROUND WATER MONITORING DATA 

In the VCM Plan conditional approval letter (NMED 2003), NMED inquired as to why certain monitoring 
well sampling data were collected and results not reported. The comment was in regard to 
Section 2.3.2.1, “Monitoring Well Sampling” of the VCM Plan (LANL 2002), which states: 

“…therefore, the data are of little or no use when evaluating the effectiveness of the 
run-on controls, and the monitoring well sampling results are not presented in this plan.” 

LANL’s response to the inquiry was that the above referenced data will be provided to NMED in the 
Remedy Design Work Plan. The following information (Rust 2004), provided by NWI, responds to 
NMED’s inquiry and is included to satisfy LANL’s commitment that the explanation will be included in the 
Remedy Design Work Plan: 

“The pore water sampling from the existing monitoring wells that was attempted during 
the supplemental sampling campaign executed in 2001 failed to generate meaningful 
data. All wells were sampled in an attempt to collect pore water to verify the effectiveness 
of run on controls and to assess the moisture content within the landfill after 2 years of 
storm water diversion. Unfortunately, inadequate pore water was collected from any of 
the monitoring wells for meaningful analysis. It is believed that this is due to the ongoing 
drought conditions, which has resulted in inadequate landfill moisture to sustain water in 
the subsurface, coupled with the installation of the aforementioned storm water controls 
to divert runoff that formerly drained onto the landfill.” 
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Table 2.2-3. Input parameters and results for HELP modeling. 

Parameters 
EPA Subtitle C 

Cover (3% slope) 
EPA Subtitle C 

Cover (25% slope) 
RDWP Rev 1 Design 

(2% slope) 
RDWP Rev 1 Design 

(25% slope) 
Alternative Cover  

(25% slope) 
Alternative Cover 

(33% slope) 

Layer 1 

6-in topsoil layer 
(Type 9 (silty loam); 
permeability =  
1.9 x 10-4 cm/sec) 

6-in rip rap (Type 1, 
override 
w/permeability = 
20 cm/sec) 

“Dummy layer” 
(HELP does not allow 
a Type 4 layer 
(membrane) to be on 
the top).  Modeled as 
0.01 inches of Type 1 
(sand). 

6-in rip rap (Type 1, 
override 
w/permeability = 
20 cm/sec) 

6 inches silty loam 
topsoil (Type 9; 
permeability =  
1.9 x 10-4 cm/sec) 

6 inches silty loam 
topsoil (Type 9; 
permeability =  
1.9 x 10-4 cm/sec) 

Layer 2 

18-in soil layer (Type 
12 (silty clay); 
permeability –  
4.2 x 10-5 cm/sec) 

18-in soil layer (Type 
12 (silty clay); 
permeability –  
4.2 x 10-5 cm/sec) 

4-in Matcon Layer 
(modeled as 
bentonite mat (Type 
17); override perm. = 
1 x 10-8 cm/sec); 
placement quality = 
0 pinhole/acre, 
0 defects per acre, 
perfect placement 

12-in sand (Type 1, 
override 
w/permeability = 
10 cm/sec) 

12-in compacted fill 
(Type 22 (compacted 
loam); override w/ 
permeability =  
1.0 x 10-5 cm/sec) 

12-in compacted fill 
(Type 22 (compacted 
loam); override w/ 
permeability =  
1.0 x 10-5 cm/sec) 

Layer 3 

12-in coarse sand 
drainage layer (Type 
1; permeability = 
0.01 cm/sec) 

12-in coarse sand 
drainage layer (Type 
1; permeability = 
0.01 cm/sec) 

6-in coarse sand gas 
filtration layer (Type 
1; permeability = 
0.01 cm/sec) 

18-in compacted fill 
(Type 22 (compacted 
loam); override w/ 
permeability =  
1.0 x 10-5 cm/sec) 

0.2-in Geosynthetic 
Drainage Layer (Type 
20; permeability = 
10 cm/sec) 

0.2-in Geosynthetic 
Drainage Layer (Type 
20; permeability = 
10 cm/sec) 

Layer 4 

20 mil FML (Type 35; 
permeability = 2.00 x 
10-13 cm/sec); 
placement quality = 
5 pinhole/acre, 
4 defects per acre, 
good placement 

20 mil FML (Type 35; 
permeability = 2.00 x 
10-13 cm/sec); 
placement quality = 
5 pinhole/acre, 
4 defects per acre, 
good placement 

12-in compacted fill 
(Type 22 (compacted 
loam); permeability = 
1.9 x 10-5 cm/sec) 

n/a 

6-in compacted fill 
(Type 22 (compacted 
loam); override w/ 
permeability =  
1.0 x 10-5 cm/sec) 

6-in compacted fill 
(Type 22 (compacted 
loam); override w/ 
permeability =  
1.0 x 10-5 cm/sec) 

Layer 5 

24-in soil barrier layer 
(Type 16; 
permeability =  
1 x 10-7 cm/sec) 

24-in soil barrier layer 
(Type 16; 
permeability =  
1 x 10-7 cm/sec) 

n/a n/a n/a n/a 

Topslope 3% 25% 2% 25% 25% 33% 
Average annual 
percolation 
through barrier, 
inches of water 

0.0002” 0.00004” 0.056" 0.427" 0.00000" 0.00000" 
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