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Remedy Completion Report  
DOE-LASO TA-73 Airport Landfill 
SWMUs 73-001(a) and 73-001(d) 

April 2007 

1. INTRODUCTION 

This Remedy Completion Report describes construction of the final remedy for the U.S. DOE-LASO 
SWMUs 73-001(a) and 73-001(d), referred to as the Airport Landfill and Debris Disposal Area (DDA), 
respectively. The RCRA Facility Investigation (LANL 1998), the Voluntary Corrective Measures Plan 
(LANL 2002) and Remedy Design Work Plan (RDWP) (NWI 2006) for these SWMUs are available in 
the administrative record.  

The completed remedy is summarized below. Field changes to the RDWP design are described in 
Appendix C and are incorporated on the final as-built drawings and specifications, provided in Section 4. 

1.1 Report organization 

This report provides the content required for a Remedy Completion Report as stated in the “Compliance 
Order on Consent” (NMED 2005), referred to hereinafter as the Consent Order, Section VII.E.6.a., and 
includes: 

1. A summary of work completed 

2. A statement, signed by a registered professional engineer, that the remedy has been completed in 
accordance with the Department approved work plan for the remedy 

3. As-built drawings and specifications signed and stamped by a registered professional engineer. 

4. Copies of the results of all monitoring, including sampling and analysis, and other data generated 
during the remedy implementation, if not already submitted in a progress report. 

5. Copies of all waste disposal records, if not already submitted in a progress report. 

6. Certification of the report, signed by a responsible official of both DOE and the co-operator. 

Work completed is described in Section 2. The Engineers statement and certification by DOE are 
provided in Sections 3 and 4, respectively. As-built drawings and supporting calculations are provided in 
Section 5.  

Test pads were required by NMED for the infiltration layer soils and for the MatCon cover (NMED 
2006). Results of acceptance testing for these features are summarized in Section 6. Testing results are 
provided on the CD in Appendix A.  

Appendices include: 

• Appendix A: Results of testing (CD) 

• Appendix B: Disposal manifest for Freon-113 container  

• Appendix C: Field changes  

• Appendix D: Photos. 
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2. SUMMARY OF WORK COMPLETED 

The principal features of work completed as part of the TA-73 Airport Landfill closure include: 

• Regrading and compaction of the main landfill surface, and the north and east slopes 

• Construction of five concrete hangar pads on the main landfill surface 

• Construction of a MatCon asphalt cap on the main landfill surface 

• Construction of a gas collection system beneath the MatCon surface 

• Construction of a stormwater collection system 

• Construction of a lower concrete retaining wall and an upper mechanically-stabilized earth (MSE) 
wall at the toe of the east slope 

• Construction of a low-permeability soil/geocomposite/vegetated soil cover on the upper east slope 
and the north slope 

• Placement of additional cover soil, regrading and revegetation of the DDA. 

Each of these features is discussed in detail below. Quality control, field changes, and construction 
deficiencies and resolutions are discussed for each.  

2.1 Waste relocation and regrading 

Extensive relocation of waste was required to achieve the final grades shown on Drawing 2002AB. 
Photos taken prior to construction and during waste relocation are provided in Appendix D. A 
preconstruction survey established the initial grades and locations of significant features. The existing 
interim soil cover was removed and stockpiled for use as common borrow prior to excavation of waste. 
The areal extent of waste, the volume of waste relocated and types of waste encountered are described 
below.  

Quality assurance during waste relocation and regrading included visual observations by the QCSM that 
waste was placed in thin lifts and compacted as placed, as per Specification 02266. Waste was 
consistently compacted beyond the requirements of the specification using multiple passes with a 10 ton 
vibratory roller. Objects such as appliances were crushed with the trackhoe excavator or dozer before 
rolling. Tires were segregated and placed in deeper fill areas. Larger competent materials, e.g. concrete, 
etc. were bedded in softer materials where possible and were not stacked or piled. In general waste was 
relocated and compacted so as to provide as stable a subgrade as possible for the final closure cover. 

2.1.1 Extent of waste 

Potholes and trenches were excavated on the north, south and west sides of the landfill prior to the start of 
waste relocation and cap construction, to determine the areal extent of waste and to set the required final 
cover limits. Drawing 2002 AB shows the locations of the excavations, which were referenced in field 
drawings to the preconstruction survey stakes. The presence or absence of waste in the excavations was 
noted on the field drawings.  
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Locations shown on the north side of the landfill are the northern limits of waste prior to construction, as 
determined by trenching north to south. Waste observed in the northwest corner was relocated onto the 
main landfill with a minimum 1-ft offset from the final cover limits. 

Waste was observed east of Wall 1 during construction of the wall foundation. Waste east of Wall 1 was 
excavated and relocated onto the main landfill after construction of the wall was complete. The west side 
of the Wall 1 foundation is the limit of waste in this area, and the east side of the wall foundation is the 
limit of the final cover. 

The original design called for all waste to be removed from the southeast corner of the landfill, in the 
expectation that natural ground would be encountered at shallow depths in that area. Initial excavation 
indicated deeper fills than anticipated, and the design was revised to extend the cover eastward until 
natural ground was encountered. Drawing 2002AB shows the final alignment of the southeast corner of 
the cap. Waste immediately adjacent to the taxiway was relocated onto the main landfill surface to 
achieve the required minimum 1-ft offset of waste within the final cover limits. 

Potholing locations on the south side of the landfill are shown on drawing 2002AB. Debris was 
encountered at depths of 3 to 10 ft on the south side near the taxiway. This material appeared to be fill 
used in construction of the airport taxiway and runway, e.g. pieces of brick and asphalt, rather than the 
municipal solid waste observed elsewhere in the landfill.  These observations were consistent with 
drilling logs for wells in this area (LP-1 through LP-4) as documented in the RFI Report (LANL 1998) 
Attachment 4-15, which also show 3 to 10 ft of fill. Fill was distinguished from landfill refuse in the 
drilling logs. This material was not relocated but was covered by the MatCon asphalt, and the liner under 
the drainage channel. 

Potholing locations on the west side of the landfill are also shown on Drawing 2002AB. Additional 
excavation was done in this area prior to the start of cap construction to locate the existing storm sewer 
line and repair damaged areas, and to locate a possible existing water line which was not found. The 
occurrence or absence of waste in the excavations was noted. The storm sewer line and possible water 
line locations were found to be located in clean fill. The potholing results showed no waste within 
approximately 30 ft of the west end of the final cover limits. 

2.1.2 Volumes of waste relocated 

Approximately 50,000 cubic yards (cy) of waste were relocated during construction to achieve the 
required final grades and to consolidate waste within the capped area. Most of the material was removed 
from the east slope, placed on the upper landfill surface and compacted as it was placed. Lesser amounts 
were removed from the north slope and similarly placed on the upper landfill surface and compacted. 

2.1.3 Types of waste encountered 

Wastes encountered during construction were consistent with the RFI Report (LANL 1998) description of 
the TA-73 landfill as receiving only municipal waste. No hazardous, toxic or radioactive materials were 
observed during waste relocation, based on visual observations and on-site health and safety monitoring, 
as described in Section 2.1.4; with the exception of the discovery of two unknown containers and three 
compressed gas cylinders with valves missing during waste relocation. One container and the three 
compressed gas cylinders were inspected by the LANL Emergency Management Response Team.  The 
cylinders were determined to be safe, but the unknown container was sealed and the contents were not 
evident.  Rinchem Company from Albuquerque was contracted to determine the contents.  After sampling 
and testing was performed, the container was determined to be empty and clean. The container was 
disposed of back into the landfill.   
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The second unknown container was suspected to contain Freon-113. Rinchem packaged, transported and 
arranged for disposal of the container. The container was accepted for stabilization and landfilling at the 
Veolia Environmental Services hazardous waste facility in Henderson, CO, and assigned wastestream 
number RC7641. Copies of the Uniform Hazardous Waste Manifest and the Waste Acceptance 
Notification are provided in Appendix B. This was the only waste disposed of off-site during the project. 

2.1.4 On-site monitoring during relocation 

Hazardous substances in air were monitored daily during waste relocation by the Site Safety Officer 
(SSO) as required by the Health and Safety Plan (HASP) (NWI 2006). Organic vapor concentrations, 
flammability, hydrogen sulfide, carbon monoxide, and oxygen were monitored using a Multi Rae Plus 
photoionization detector/specific gas monitoring instrument.  A Sensidyne Model AP – 20S Gas 
Detection Pump was used throughout the project monitoring for specific gases such as benzene due to 
reported detection in soil gas during the RFI investigation, and very low OSHA permissible exposure 
limits. A Ludlum Model 12 count ratemeter was used to determine background radioactivity levels and 
for ongoing surveys of waste exposed during excavation and relocation.   

Personal sampling pumps were placed on employees to collect actual exposure levels for benzene and 
metals, in particular cadmium and lead, over an eight hour work-shift to determine the actual employee 
exposures. Air sampling pumps were also placed on the perimeter fence around the project to monitor 
hazardous constituent concentrations at the fenceline.   

Organic vapor concentrations in air during waste relocation were consistently below exposure limits 
stated in the HASP at all locations. Radiation levels were consistently at or below the background levels 
established prior to construction. Employee exposures were below the permissible exposure limits for 
benzene, cadmium and lead. All on-site monitoring results are available in the project file upon request. 

2.1.5 Final grades 

Final grades for the completed landfill surface are shown in Figure 2002AB. Grades range from about 
0.5% across the hangar pads, and 1 to 2% across the MatCon surface and east slope drainage bench; to 
3h:1v (33%) and 4h:1v (25%) on the vegetated north and east slopes. 

2.2 Hangar pads 
Five concrete hangar pads were constructed as shown on as-built Drawings 2002AB, 3003AB and 
3004AB. Final as-built construction specifications are provided in Section 03300. Hangar pads 1 through 
3 are 203 ft 7 in by 60 ft each, and vary from 6-in to 2-ft in thickness. Hangar pads 4 and 5 are 196 ft 1 in 
by 63 ft 1 in each, and vary from 9-in to 2-ft in thickness. All construction joints were sealed and the 
entire surface was sealed with Sealhard® concrete sealer on all pads. Product literature and certifications 
for all materials are available in the project submittal register. 

Originally six pads were planned. Hangar Pad 6 (farthest east) as shown on the original Drawing 2002A 
was deleted as described in FCN-4200-008, due to potentially excessive differential settlement, as 
described in the Weston Solutions, Inc. elastic settlement calculations dated 04/19/06 and provided to 
NMED on 5/31/06. Potential settlement is greatest at the east end of the landfill where fills are deepest. 
Differential settlement from center to edge of Pad 6 could be as much as 4 inches, likely resulting in 
cracking. For this reason, Pad 6 was proposed to be deleted and replaced with aircraft tie-downs, in a 
05/02/06 meeting with Bob Enz of DOE-LASO, Kyle Zimmerman of Los Alamos County, Berg Keshian 
of Weston Solutions, Inc. and Engineer of Record, and John Keck of North Wind, Inc. This proposal was 
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accepted by both DOE-LASO and Los Alamos County. Utility poles required to supply each hangar with 
electricity were also added to the design at that time.         

The pad design shown on Drawing 3003AB was modified during the course of construction to improve 
constructability. Hangar pads 1 through 3 were constructed using the original design, and pads 4 and 5 
were constructed using the revised design shown on Drawing 3004AB. Other field changes related to 
hangar pad construction are documented in Appendix C.  

Hangar pad construction began with relocating and compacting waste as discussed previously. When the 
required waste fill elevation was reached, the stockpiled interim cover material was placed, proofrolled 
and the grade beams excavated. A single lift of aggregate base course was then placed and compacted to a 
final thickness of 4-in. 

The hangar pads were then formed and rebar installed. The hangar pads were poured in sections. Most of 
the pours were performed in early morning, when temperatures and the chance of rain were lower. Hangar 
pad #2 (HP-2) was the first of the five pads constructed at the airport landfill. A gap or void was observed 
on the west side at an expansion joint, where the cork had been displaced during the concrete pour. The 
resulting gap or void shown in Appendix D was identified as a construction deficiency and tracked as 
CDR-001.  

The construction process was revised to better fasten the cork to the concrete, and the deficiency was not 
observed on subsequent hangar pads. Repair procedures and products were discussed with the concrete 
subcontractor, DOE-LASO and the USACE representatives. Comments were incorporated and the repairs 
were performed as per the procedure. The repairs were inspected and accepted by the QCSM and CDR-
001 was closed.  

Quality assurance during hangar pad construction by the QCSM included observing placement and 
compaction, checking final thickness of replaced interim cover material and aggregate base subgrade, and 
inspecting forming and rebar placement. The geotechnical lab subcontractor tested the subgrade for 
moisture and density using a nuclear gauge, under the oversight of the QCSM. On-site concrete testing 
during pouring included casting cylinders for 7-, 14- and 28-day break tests; and measuring slump, air 
content and temperature at random by the geotechnical lab subcontractor. The USACE provided on-site 
quality oversight for the DOE-LASO throughout the hangar pad construction. 

The QCSM observed each concrete pour, and checked the concrete mix formulation on each weight 
ticket. Addition of water and water reducer on site and at the mix plant was controlled by the QCSM and 
field engineer to meet requirements for slump. All 28-day cylinder break tests exceeded the required 4000 
psi. Results of testing are provided in Appendix A. 

Sealhard® concrete sealer was applied to the exposed surfaces. Photos of the completed hangar pads are 
provided in Appendix D. 

2.3 Gas collection system 

Approximately 3400 linear feet of gas collection piping were installed, as shown on Drawings 2010AB 
and 2011AB. No significant field changes were required during construction. Quality assurance during 
construction included inspection of materials and certifications as received, and inspection of the 
installation, for compliance with drawings and Specification 02730. Product literature and certifications 
for all materials are available in the project submittal register. Photos of the construction are provided in 
Appendix D. 
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2.4 MatCon cover 

4.87 acres (211,953 sq ft) of the main landfill were covered with a single 4-in lift (finished thickness) of 
MatCon pavement. Drawing 2002AB “Landfill Top of Cap Grading Plan” shows the extent of MatCon 
and finished slopes. No field changes were made to the MatCon design during construction. Photos of the 
construction are provided in Appendix D. 

Cold joints occurred in two locations during MatCon placement and compaction, due to interruptions of 
the asphalt supply and cold ambient temperatures, resulting in CDR-003 and -004, respectively. Cold 
joints created during placement are required to be repaired under the MatCon guide specifications. The 
length of the cold joint was milled 2”, tack coated and new material placed and compacted to achieve 
final grade.  The repairs were inspected and accepted by the QCSM. The areas passed density testing 
requirements, and the CDRs were closed. 

Quality assurance during the MatCon cover construction included inspection and observation by the 
QCSM, process oversight at the mix plant and on-site by the MatCon subcontractor, and mix plant and 
on-site testing by the geotechnical testing subcontractor. The USACE provided on-site quality oversight 
for the DOE-LASO throughout the MatCon construction. The QA/AC report for the MatCon installation 
including the mix design, mix plant inspection and approval, preliminary test pad, and testing and 
construction at the main landfill are provided in Appendix A. The MatCon installation and final surfaces 
are shown in photos provided in Appendix D. 

The completed MatCon surface was cored at 12 locations as shown in the photos provided in Appendix D 
Cored locations were backfilled with MatCon hot mix. The hydraulic conductivity of the MatCon cores 
was below the limits of the ASTM D5084 procedure as performed by the testing laboratory, which has 
previously measured permeabilities below 1E-09 cm/sec for earthen materials using this method. The 
requirement that the test pad cores have a saturated hydraulic conductivity less than the value of 1E-08 
cm/sec used in numerical modeling to establish RCRA Subtitle C cover equivalence, as described in the 
RDWP (NWI 2006), was therefore met. The laboratory test report is provided in Appendix A. 

2.5 North and east slope covers 
Approximately 3 acres of the north and east slopes were covered with the infiltration layer/drainage 
geocomposite/turf reinforcement mat (TRM) cover configuration shown in Drawings 2005AB and 
2025AB. Drawing 2002AB shows the areas covered with TRM. Construction details for each element of 
slope cover construction are discussed below. 

2.5.1 Infiltration layer and geosynthetic drainage composite 

Approximately 3 acres of the north and east slopes were covered with infiltration layer soil and 
geosynthetic drainage composite as shown in Figure 2002D, 2005C and 2025A. A test pad was 
constructed for the infiltration layer soil as per Specification 02200 and tested prior to full-scale 
construction, as described in Section 5.2.1. Testing results were provided to NMED on 08/31/06, and are 
summarized in Section 6 and are provided in full in Appendix A. Saturated hydraulic conductivity for 
samples collected from each of the three lifts ranged from 3.1E-07 to 4.4E-08 cm/sec. The construction 
methods used to achieve the required permeability of less than 1E-05 cm/sec for the infiltration layer test 
pads were subsequently used for the full-scale construction.  

Field changes during installation of the north and east slope covers included increasing the compaction 
requirement for infiltration layer soils to 100% of Standard Proctor dry density, to achieve the required 
1E-05 cm/sec saturated hydraulic conductivity based on the results of test pad construction. Quality 
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assurance during construction of the infiltration layer included visual inspection of received infiltration 
layer soils, monitoring material placement and compaction of soil in 6-inch lifts, and field moisture and 
density determinations by the geotechnical testing laboratory subcontractor.  

Quality assurance during installation of the geosynthetic drainage composite included inspection of 
materials and certifications as received, and inspection of the installation as per specifications and 
drawings. Product literature and certifications for all materials are available in the project submittal 
register. 

2.5.2 Topsoil 

Topsoil used for the north slope was imported to the site from an off-site borrow source owned by Parker 
Construction Co. Topsoil analysis results are provided in Appendix A. This soil was amended with 
compost purchased from Los Alamos County, using a blend of about 1 part compost to 20 parts topsoil. 
The compost was comprised of biosolids from Los Alamos County wastewater treatment plants, mixed 
with wood chips and stable waste for composting. Composting is performed in a windrow about 6 feet 
high and 40 feet long which is built and mixed with a front end loader. The windrow was turned and 
monitored according to requirements under  Title 40 of the Code of Federal Regulations [CFR], Part 503) 
to produce Grade A compost which was tested for bacteria before being released. Compost testing results 
are provided in Appendix A. No fertilizer was added. 

The topsoil and compost sources used for the north slope were completely consumed and therefore topsoil 
used for the east slope and DDA consisted of a local silty sand, amended with Biosol fertilizer, at a rate of 
200 lbs/acre. 

No significant field changes were required during installation of the topsoil course. Quality control during 
installation of the topsoil course included monitoring lift thickness and compaction by wheel rolling and 
dozer tracking only. 

2.5.3 Vegetative cover  

Vegetative cover was applied to approximately three acres of the north and east slopes and five acres of 
the DDA. Specification 02932 provided seeding guidelines. Table 2-1 lists the actual mix applied, based 
on the guidelines. Seeding was performed by broadcasting on the north slope at approximately 35 lbs live 
seed per acre. Seeding was performed on the east slope and DDA at 30-37 lbs live seed per acre by 
hydroseeding and hydromulching. Approximately 2000/bs per acre mulch were applied.  

Table 2-1. Seed mix applied to north and east slopes and DDA. 

Species Scientific name % of mix 

Blue grama Bouteloua gracilis  10% 

Sideoats grama Bouteloua curtipendla 15% 

Indian ricegrass Oryzopsis hymenoides 15% 

Mountain brome Bromus marginatus 15% 

Thickspike wheatgrass Agropyron dasystachyum 20% 

Sheep fescue Festuca ovina 15% 
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Table 2-1 continued
Species Scientific name % of mix 

Firewheel Gaillardia pulchella 2% 

Fringed sage Artemisia frigida 1% 

Blue flax Linum perenne lewisii 4% 

Palmer penstemon Penstemon palmeri 2% 

Prairie coneflower Ratibida columnifera 1% 

 

No field changes were required during installation of the vegetated cover. Quality assurance included 
visual inspection of the seed certification tags, and the application rate and compliance with Specification 
02932. 

2.5.4 Geosynthetic slope protection 

Drawing 2002AB shows the coverage of geosynthetic slope protection. Due to availability of materials 
several types were used including: 

• Western Excelsior PP5-8 permanent erosion control blanket on slopes shallower than 4h:1v 

• Greenfix America CFG 2000 permanent erosion control mat on slopes steeper than 4h:1v 

The areas receiving TRMs were broadcast seeded with the native plant mix listed in Table 2-1 before 
placing the geosynthetics. Photos of the construction are provided in Appendix D. 

Field changes related to geosynthetic slope protection are documented in Appendix C. Quality assurance 
during construction included inspection of materials and certifications as received, and inspection of 
placement as per specifications and drawings. Product literature and certifications for materials are 
available in the project submittal register. 

2.6 Stormwater system 

A storm water management system was installed to drain the paved areas, including over 1700 feet of 
high-density polyethylene (HDPE) and reinforced concrete pipe (RCP), 10 precast concrete drop inlets, 
and 1000 ft of poured in place concrete trench drains adjacent to the hangar pads. A 500-ft lined riprap 
drainage channel was constructed between the completed landfill cover and the adjacent aircraft taxiway.  

Stormwater system features are shown on as-built drawings 2003AB, 2021AB and 2022AB. Photos of the 
construction are provided in Appendix D. The existing storm sewer line shown on Figure 2002D was left 
in place, because it is located in clean fill and is still in use. 

Quality assurance during construction included inspection of materials and certifications as received, and 
inspection of installation as per specifications and drawings. Field changes related to the stormwater 
system are documented in Appendix C. Product literature and certifications for materials are available in 
the project submittal register. 
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2.7 Retaining walls 

2.7.1 Wall 1 

Drawings 2006 AB and 3000AB through 3002AB show the final as-built condition of Wall 1, which is a 
cast in place reinforced concrete cantilevered wall. Wall heights shown on Drawing 3000AB (top of wall 
elevation – top of foundation elevation) can be compared to design heights shown on Drawing 3001AB to 
determine locations of sections. Section 03300 contains as-built construction specifications for Wall 1. 
Total completed length of Wall 1 is 290 feet. The maximum height is 24 ft. Photos of Wall 1 construction 
are provided in Appendix D. 

Prior to construction, the Wall 1 alignment was cleared and graded sufficiently to allow access for a CME 
75 rotary drilling rig. Borings were drilled along the alignment of Wall 1 to determine the depth, 
competency and bearing strength of the underlying strata. Boring logs and a location map are provided in 
Appendix A. The borings indicated approximately 10 to 15 feet of fill overlying soft nonwelded tuff, 
overlying dense welded tuff. Standard penetration tests and rock quality index were measured and visual 
observations recorded. 

Based on the greater than expected depth to dense welded tuff, the Wall 1 design was revised to rest on 
the softer nonwelded tuff in some locations. The height of the wall was held constant, while the elevations 
at the bottom of the foundation and top of the wall were dropped 5 ft. The foundation was overexcavated 
until natural material was encountered. Structural fill was placed and compacted in the excavation prior to 
pouring the foundation of the wall. The Wall 1 design was otherwise unchanged. Supporting calculations 
for the Wall 1 redesign are provided in Section 5.  

The Wall 1 construction sequence is shown in photos in Appendix D. A haul road was constructed to the 
toe of the east slope and the downhill edge was protected using jersey barriers with reinforcing steel. 
Waste and natural tuff was then excavated to establish required grades, and relocated to the main landfill 
surface and compacted. The Wall 1 foundation was then cut to the required elevations. 

Wall 1 was constructed in sections, south to north. The foundation for each section was formed and 
poured and allowed to cure before the overlying wall was poured. Two concrete pumper trucks were used 
to deliver concrete to the foundation. The supply of concrete from the mix plant was interrupted twice 
during pours of the foundation, resulting in formation of cold joints. Construction deficiency reports 
(CDRs) were written for each occurrence and a repair method was submitted to DOE-LASO and 
approved by the ER. The uncured concrete was removed to at least 6 inches below the depth of the top 
mat of rebar and allowed to cure. The surface was cleaned to remove loose material and Weldcrete, a 
concrete bonding agent, was applied prior to the next pour. Supporting calculations to evaluate the 
required strength of the cold joint are provided in Section 5. Repairs were completed to the satisfaction of 
the ER and the QCSM. Product literature and certifications for materials are available in the project 
submittal register. Field changes related to Wall 1 construction are provided in Appendix C. 

Quality assurance during Wall 1 construction included observing placement and compaction of structural 
fill in the foundation excavation and inspecting forming and rebar placement by the QCSM; and nuclear 
gauge testing of the subgrade for moisture and density by the geotechnical lab subcontractor. The USACE 
provided on-site quality oversight for the DOE-LASO throughout Wall 1 construction. On-site concrete 
testing during pouring included pouring cylinders for 7-, 14- and 28-day break tests; and measuring 
concrete slump, air content and temperature; at random at a minimum frequency of 1 truckload per every 
10 truckloads, by the geotechnical lab subcontractor.  
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The QCSM observed each concrete pour, and checked the concrete mix formulation on each weight 
ticket. Addition of water on site and at the mix plant was controlled by the QCSM and field engineer to 
meet requirements for water:cement mix ratio and for slump. All 28-day cylinder break tests exceeded the 
required 3000 psi. Results of testing are provided in Appendix A. 

2.7.2 Walls 2a and 2b 

As-built Drawing 2006AB shows the as-built condition of Walls 2a and 2b, which are MSE walls.  
Design drawings and supporting calculations prepared by the vendor are provided in Section 5. Section 
02273 contains as-built construction specifications for Walls 2a and 2b.  

The MSE walls were redesigned during construction to accommodate the reduced elevation of the top of 
Wall 1, the occurrence of rock observed during the excavation of the Wall 1 foundation, and the final east 
slope configuration based on an assessment of the cut and fill balance. A continuous MSE wall was 
eliminated and two partial walls used instead. Field changes related to MSE wall construction are 
documented in Appendix C. 

The total completed lengths of Walls 2a and 2b are 71 ft and 110 ft, respectively. Wall 2a rises in height 
from 7 ft at the south end to 15 ft at the north end.  Wall 2b rises in height from 23 ft at the south end to 
7.5 ft at the north end. Photos are provided in Appendix D. 

Walls 2a and 2b were built on the compacted structural backfill behind Wall 1. Quality assurance during 
construction included observing and inspecting placement and compaction of the structural fill behind 
Wall 1 and the MSE wall backfill, and nuclear gauge testing of the subgrade and MSE wall backfill for 
moisture and density by the geotechnical lab subcontractor. Test results are provided in Appendix A.  

The QCSM and site superintendent also inspected wall alignment and dimensions. The USACE provided 
on-site quality oversight for the DOE-LASO during Wall 2a and 2b construction. Structural fill used for 
Wall 1, 2a and 2b foundations and backfill was inspected visually on delivery and tested as required by 
as-built Specification 02200 and Section 2.0 of Tensar Construction Requirements. 

2.7.3 Surface covers behind retaining walls 

The original design assumptions included removing all waste from the area between Walls 1 and 2. This 
was not feasible due to the depth of waste encountered behind Wall 1 during construction. Therefore the 
bench between Walls 1 and 2 was covered using the geosynthetic liner and geotextile configuration used 
for drainage benches, in order to meet the requirement to cover all waste. Field changes required are 
described in FCN-4200-037 and shown on Drawing 2005AB Detail 5. The geosynthetic liner system as 
shown in the Drawing 2025AB detail, “Typical geosynthetic placement at retaining walls” was placed 
starting 2-ft behind face of Wall 2, at a depth of 2-ft below the bottom of the wall, to the back of Wall 1. 
A 3-ft wide strip of riprap was placed adjacent to Wall 1 and sloped laterally from the center of the wall 
to each end of the wall at 0.5%. The remainder of the surface was completed with 6” of topsoil with turf 
reinforcement mat.  Photos of the construction are provided in Appendix D. 

The bench and slopes behind Wall 2 are covered with the low-permeability soil/geocomposite/vegetated 
soil cover shown in Drawing 2025AB Section N. Quality assurance during construction of the surface 
covers included inspection by the QCSM of the geotextile and geosynthetic liner placement, placement of 
the riprap, placement of the topsoil and the turf reinforcement mat. Dimensions, materials and installation 
procedures were checked against Drawings 2005 and 2006 and specifications 06005 and 06020. 
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2.7.4 Final east slope configuration 

The final east slope configuration changed from the original design as a result of lowering Wall 1, 
reconfiguring Wall 2 and realigning the drainage bench; and due to differences in the actual quantity of 
waste produced during relocation vs. preconstruction estimates. As a final check, slope stability was 
evaluated at two critical sections using geotechnical parameter values for the actual soils used and as-built 
grades. The factor of safety at the critical sections was determined to be greater than 1.5.  

2.8 DDA cover 

The extent of the DDA was initially surveyed and elevations were staked. Topsoil was added and the 
surface regraded over a total of five acres to achieve the minimum cover requirement of 12 inches. The 
finished surface was hydroseeded and hydromulched using the seed mix listed in Table 2-1.  The final 
surface elevations are shown on Drawing 2015AB. 

No field changes were required during installation of the DDA cover. Quality assurance included 
inspection of surveying and staking, inspection of topsoil addition as per Specification 02200, visual 
inspection of the seed certification tags, and checking the application rate and compliance with 
Specification 02932. Photos of the DDA cover construction are provided in Appendix D. 
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3. STATEMENT BY ENGINEER OF RECORD 

This certification was prepared in accordance with generally accepted engineering principles and practice 
pursuant to the requirements of Section VII.E.6 of the March 1, 2005, Compliance Order on Consent 
signed by the New Mexico Environment Department (NMED) and the United States Department of 
Energy (DOE) and the Regents of the University of California for a registered professional engineer’s 
certification. These activities have been performed with the care and skill ordinarily exercised by 
members of the profession practicing under similar conditions in the same manner or in a similar locality. 
I make no other warranty either expressed or implied. I certify that, the investigation and/or remediation 
was conducted in accordance with the Remedy Design Work Plan, approved by NMED on March 20, 
2006. The information presented in this report is, to the best of my knowledge and belief, true, accurate, 
and complete. 

 

Berg Keshian, PE 
Engineer of Record 
NM PE No. 8590 
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4. CERTIFICATION BY DOE 

 
 

CERTIFICATION BY THE ENVIRONMENTAL STEWARDSHIP–  
ENVIRONMENTAL REMEDIATION & SURVEILLANCE PROGRAM 

TECHNICAL REPRESENTATIVES 
 

Document Title: Remedy Completion Report DOE-LASO TA-73 Airport Landfill 
SWMUs 73 001(a) and 73-001(d)  

 

I certify under penalty of law that these documents and all attachments were prepared 
under my direction or supervision in accordance with a system designed to ensure that qualified 
personnel properly gathered and evaluated the information submitted.  Based on my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and belief, 
true, accurate, and complete.   

 
 
 ________________________________ Date:  ________________ 
 Robert Enz, Project Manager 
 Environmental Restoration Program 
 Department of Energy/Los Alamos Site Office 
 

or 
 ________________________________ Date:  ________________ 
  
 Assistant Area Manager of Environmental Projects 
 Department of Energy/Los Alamos Site Office 
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5. AS-BUILT DRAWINGS AND SPECIFICATIONS 

As-built drawings and specifications signed and stamped by the Engineer of Record are provided in this 
section. Changes to the original design, based on field conditions and other necessities, are incorporated 
in the as-built specifications and drawings. The most significant changes are described as Field Changes 
in Appendix C. None of the changes affect the required functions and performance of the final cover 
system. 
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SECTION 01010 

SUMMARY OF WORK 

 
PART 1  GENERAL 

1.01 DESCRIPTION OF WORK 

 A. This Project is located at the Los Alamos County Airport, located in Los Alamos, NM.  North 
Wind, Inc. has been contracted by the U.S. Department of Energy (DOE) Los Alamos Site 
Office (LASO) to design and construct a cover system for the Technical Area (TA)-73 Airport 
Landfill that is compliant with New Mexico Solid Waste Management Regulations (20 New 
Mexico Administrative Code [NMAC] 9.1).  On April 1, 2003, the New Mexico Environment 
Department (NMED) granted conditional approval of the Voluntary Corrective Measures 
(VCM) Plan for an engineered alternative earthen final cover (NMED 2003). 

 
 B. Potential release sites (PRSs) 73-001(a)-99 Airport Landfill (main landfill) and 73-001(b)-99 

Debris Disposal Area (DDA) are inactive PRSs and are listed in Table A within Module VIII of 
Los Alamos National Laboratory (LANL) Hazardous Waste Facility Permit (LANL 1996, 
57486.1). Both landfill areas are located within TA-73 on DOE property, immediately north of 
the Los Alamos County Airport runway, between the runway and the edge of the mesa.  The 
airport is currently operating under the management of Los Alamos County under lease from 
the DOE. 

 
 C. The main landfill area consists of a natural hanging valley into which municipal and LANL 

sanitary waste was disposed of for approximately 30 years. The west and south sides of the 
main landfill coincide approximately with the edges of the asphalt tie-down area and the 
asphalt taxiway to the hot pad, respectively. The north side extends approximately to the 
chain link security fence along the north side of the airport. To the east, the landfill extends to 
the end of the hanging valley.  

 
 D. The DDA lies east of the main landfill and consists of two roughly parallel trenches excavated 

to a maximum depth of approximately 35 feet (ft). To the west, the trenches extend to within 
approximately 150 ft of the windsock. To the east, the trenches extend approximately 800 ft 
beyond the end of the runway. 

 
 E. The main landfill covers a surface area of approximately 11.5 acres (AC). The DDA covers a 

surface area of approximately 5 AC.  
 
 F. Access to PRSs 73-001(a)-99 and 73-001(b)-99 is controlled by a perimeter fence around 

the entire airport. Access to the tarmac is limited to private airplane owners, operators, 
passengers, and other individuals with legitimate reasons to be there.   

 
 G. The work generally consists of the construction of a cap or cover over the existing 11.5-AC 

landfill.  Waste from the east slope will be pulled back and relocated in order to reduce the 
excessively steep sideslope and to construct retaining walls.  Waste will be excavated from 
the north slope to achieve an effective inclination of no steeper than 3H:1V. Waste will be 
excavated from the east slope to achieve an effective inclination of no steeper than 4H:1V 
except that steeper temporary slopes will be excavated to facilitate the construction of the 
retaining walls. The proposed cover configuration is an 18-inch (in.) infiltration layer and a 6-
in. rock layer on the north and east sideslopes and an asphalt cap (MatCon™) over the 
flattop area. The purpose of the cover is to minimize moisture percolation through the landfill 
refuse and to prevent or reduce leaching and downward migration of contaminants.  The 
work at the DDA consists of recontouring to provide a  uniform cover thickness and 
reseeding.  Both sites shall be graded to facilitate drainage and minimize erosion. 
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 H. The work to be performed as described in this section is for the Contractor’s general 

information only and is not intended to be a complete list of the work for this project. It is the 
Contractor’s responsibility to determine the full scope of work required to complete this 
project on time, within budget, and in compliance with the Contract Documents. The scope of 
work is indicated by the requirements of each Specification. 

 
 I. The work includes, but is not limited to: 

1. Construction of facilities and access roads as required for access to the sites. 

2. Construction of erosion and sedimentation controls necessary for construction and post-
construction. 

3. Excavation and relocation of waste material from the north and east slopes of the main 
landfill and establishment of final grades. 

4. Installation of a rock armor or other suitable material over the east and north slopes of 
the main landfill. 

5. Construction of retaining walls at the toe of and on the east slope. 

6. Construction of the  MatCon™ cap on the flat portion of the main landfill. 

7. Regrade the DDA to eliminate low spots and establish proper drainage. 

8. Add topsoil to the DDA as needed to bring the topsoil thickness over the entire footprint 
to 12 in. 

9. Revegetate denuded and/or disturbed areas at the main landfill and DDA. 

 J.  The Contractor shall use the design documents, to include but not be limited to these 
Specifications and the Construction Drawings, to construct closure covers at the airport 
landfills.  

 
 K. The Contractor will coordinate work to minimize impacts to airport operations. 
 
 L. The Contractor is responsible for operating and maintaining all equipment, materials, 

systems, structures, and other physical features located within the designated construction 
boundary in a neat, safe, functional, and protected condition for the duration of the project.  
This responsibility pertains to all items located on the project site prior to start of the work, 
items brought onto the site by the Contractor, and items under construction. 

 
1.02  DEFINITIONS 
 
 A. The Owner shall mean DOE. 
 

B. The Contractor shall mean North Wind, Inc.  Contractor responsibilities are specified in the 
North Wind, Inc. Project Management Plan for the LASO TA-73 Airport Landfill (PMP), 
Document number NW-ID-2003-073.  Contractor personnel include Project Manager, 
Construction Manager, and Site Superintendent (SS). 

 
 C. The Engineer shall mean the Engineer of Record from Weston Solutions, Inc.  The Engineer 

of Record shall be a Professional Engineer registered in the State of New Mexico in civil 
engineering.  The Engineer of Record may designate someone to act on his behalf (including 
a North Wind employee), under his supervision.  Weston Solutions, Inc. responsibilities are 
specified in the PMP. 

 
 D. The Subcontractor shall mean any individual or company contracted by the Contractor to 

provide services or perform work associated with the project.  
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 E. The term “airport landfills” refers to both the inactive landfill and the DDA. 
 
 F. Where “as shown,” “as detailed,” “as noted,” “as indicated,” or words of like meaning are 

used in the Contractor documents, it shall be understood that reference is being made to the 
drawings unless otherwise noted. 

 
 
PART 2  MATERIALS  
 
  Not Applicable 
 
 
PART 3  EXECUTION  
 
3.01  SPECIFICATIONS 
   

The priority of Contract Documents is Specifications to Drawings to Project Scoping Plans.  
This flow-down means that the Specifications take precedence over the Drawings which take 
precedence over the ancillary Project Scoping Plans. 

 
3.02  DRAWINGS  
 

A. An index of Project drawings is shown on the Drawings. 
 
 B. Dimensions shown on the Drawings take precedence over scaled dimensions.  Large-scale 

details have precedence over smaller scale. 
 
REFERENCES 
 
Los Alamos National Laboratory (LANL), January 1996. “LANL HSWA Module VIII Permit, 1996 Revision 
(guidance),” Los Alamos, New Mexico. (LANL 1996, 57486) 

Los Alamos National Laboratory (LANL), October 2002.  “Voluntary Corrective Measure Plan for Potential 
Release Sites 73-001(a)-99 and 73-001(b)-99,” Los Alamos National Laboratory document LA-UR-02-
4433, Los Alamos, New Mexico.  (LANL 2002, ER2002-0359). 

New Mexico Environment Department (NMED), April 2003, “Conditional Approval of Voluntary Corrective 
Measures (VCM) Plan for Potential Release Sites (PRSs) 73-001(a)-99 and 73-001(b)-99,” letter from 
Vickie Maranville, NMED HWB, to Pete Nanos, Director and Everett Trollinger, Project Manager. (NMED 
2003) 

 
END OF SECTION
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SECTION 01015 
 

GENERAL CONDUCT OF WORK 
 
 
PART 1  GENERAL 
 
1.01  SECTION INCLUDES 
 
 A. Coordination of Work. 
 
 B. Handling and Storage. 
 
 C. Referenced Standards. 
 
1.02  RELATED SECTIONS AND REQUIREMENTS 
 
 A. Division 1 - General Requirements 
 

B. Waste Management Plan for LASO TA-73 Airport Landfill (WMP), March, 2004 
 
 C. Construction Plan for LASO TA-73 Airport Landfill, March, 2004 
 
1.03  COORDINATION OF WORK 
 
 A. The Contractor shall be responsible for the coordination of all work so that the Project can be 

completed within the time stipulated in the Contract. It is the Contractor's responsibility to 
review coordination of all work in detail with the Engineer and his other Contractors as 
necessary to avoid any misunderstanding. 
 

 B. The Contractor’s Project Manager will serve as the point of contact for all communication. 
 
 C. The Contractor shall supervise and direct all work required under this Contract.  The 

Contractor shall be solely responsible for the construction methodology, controls, techniques, 
sequences, procedures, or construction safety, except as required in Contract documents or 
in cases where written direction to the Contractor overrides the Contractor’s choice.  Major 
changes to the engineering design must be approved by the Engineer and the Owner.  

 
 D. The Contractor will restrict/control access to the site for construction personnel, equipment, 

and materials to the access-control points at the site. 
 
1.04  HANDLING AND STORAGE 
 
 A. The Contractor shall, at the Contractor’s expense, handle, haul, and distribute all materials 

and all surplus supplies on the different portions of the Work as necessary. Contractor shall 
provide suitable and adequate storage room for materials and equipment during the 
progress of the Work and be responsible for loss of, or damage to, materials and equipment 
furnished by the Contractor, until the final acceptance of the Work. 

 
 B. All excavated materials, construction equipment, materials and equipment to be incorporated 

in the Work shall be placed so as not to contaminate, damage, or delay the Work and so that 
free access can be had at all times to this project, and any other project, and to all 
installations in the vicinity of the Work. 
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1.06  REFERENCED STANDARDS 
 
 A. Referenced standards used throughout the Contract Documents to specify the quality of 

materials or workmanship shall refer to the latest edition of such standards that is accepted 
by the authority having jurisdiction, except where a specific edition is indicated in the 
Contract Documents. 

 
1.07 WASTE MANAGEMENT 
 
 A. It is anticipated that the Contractor will encounter contamination while performing the work. 

Refer to the WMP for additional information and requirements. 
 
 

PART 2  PRODUCTS 
 
  Not Used. 
 
 
PART 3  EXECUTION 
 
  Not Used. 
 
 
 

END OF SECTION
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SECTION 01090 
 

ABBREVIATIONS 
 
PART 1  GENERAL 
 
1.01  ABBREVIATIONS 
 
 A. Abbreviations used in these Contract Documents shall refer to and designate the following, 

as applicable: 
 
  AASHTO American Association of State Highway and Transportation Officials 
  ANSI American National Standards Institute 
  AOS Apparent opening size 
  ASTM American Society for Testing and Materials 
  BFM Bonded Fiber Matrix 
  CA Construction area 
  Cc Coefficient of Gradation  
  CFR Code of Federal Regulations 
  CLFMI Chain Link Fence Manufacturers Institute  
  COR Contracting Office Representative 
  CQCP Construction Quality Control Plan 
  Cu Uniformity Coefficient 
  CWA Controlled Work Area 
  DDA Debris Disposal Area  
  DOE United States Department of Energy 
  EPA United States Environmental Protection Agency 
  FAA Federal Aviation Administration 
  FOD Foreign objects debris 
  FS Federal Specifications 
  GTL Geotechnical testing laboratory  
  HASP Health and Safety Plan 
  HAZWOPER Hazardous Waste Operations and Emergency Response 
  LANL Los Alamos National Laboratory 
  LASO Los Alamos Site Office 
  MatCon™ asphalt capping material 
  MARV minimum average roll value  
  NMAC New Mexico Administrative Code 
  NMDOT New Mexico Department of Transportation 
  NMED New Mexico Environment Department 
  NSA National Stone Association 
  OFZ Obstacle-free zone 
  OGBC Open graded base course 
  OSHA Occupational Safety and Health Act  
  PLS Pure live seed 
  PMP Project Management Plan 
  PPE Personal protective equipment 
  PQAP Project Quality Assurance Plan 
  PRS Potential release site 
  PVC Polyvinyl chloride  
  QA Quality assurance  
  QC quality control  
  RA Restricted area 
  SS Site Superintendent 
  SSO Site Safety Officer 
  SWPPP Storm Water Pollution Prevention Plan 
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  TA Technical Area  
  USCS Unified Soil Classification System  
  USDA United States Department of Agriculture 
  UV Ultraviolet 
  WMP Waste Management Plan 
  VCM Voluntary Corrective Measure 
 

 UNITS OF MEASURE 

 AC Acre 
cm/sec Centimeters per second 
CY Cubic yard(s) 
dBA Decibel A-weighted 
F Fahrenheit 
ft Foot (feet) 
in. Inch(es) 
lb Pound(s) 
mph Miles per hour 
pcf Pounds per cubic foot 
psi Pounds per square inch 
ft2 Square foot (feet) 

 
PART 2  PRODUCTS 
 
  Not Used. 
 
PART 3  EXECUTION 
 
  Not Used. 
 
 
 

END OF SECTION
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SECTION 01200 
 

PROJECT MEETINGS 
 
PART 1  GENERAL 
 
1.01  WEEKLY MEETINGS 
 
 A. Weekly job meetings shall be conducted with the Engineer, Contractor and other designated 

parties to evaluate progress on the project to date. These meetings shall be held at Site 
Trailer at a scheduled time convenient to all parties.  

 
 B. It may periodically become necessary to have special meetings to resolve project conflicts in 

which all parties shall be required to attend. 
 
 C. Other items to be reviewed during weekly job meetings are: 
 
  1. Health and safety Issues. 
 
  2. Project schedule. 
 
  3. Coordinate construction activities with operational personnel. 
 
  4. Manpower requirements, etc. 
 
  5. Coordinate projected progress with other Prime Contractors, as applicable. 
 
  6. Review submittal schedules, expedite as required to maintain schedule. 
 
  7. Maintaining of quality and work standards. 
 
  8. Review any changes for: 
 
   a.  Effect on Construction Schedule. 
 
   b. Cost Reductions. 
 
  9. Review next week's work items. 
 
PART 2  PRODUCTS 
 
  Not Used. 
 
PART 3  EXECUTION 
 
  Not Used. 
 
 
 

END OF SECTION
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SECTION 01310 
 

CONSTRUCTION SCHEDULES 
 
 
PART 1  GENERAL 
 
1.01  SECTION INCLUDES 
 
 A. General Requirements.  
 
 B. Form of Schedules. 
 
 C. Content of Schedules. 
 
 D. Updating. 
 
 E. Submittals. 
 
 F. Distribution. 
 
 G. Coordination. 
 
1.02  RELATED SECTIONS AND REQUIREMENTS 
 

A. Division 1 - General Requirements. 
 
 B. Construction Plan for LASO TA-73 Airport Landfill, June 2005 
 
1.03  GENERAL REQUIREMENTS 
 
 A. The construction schedule for the entire work is provided in the Contractor’s Construction 

Plan for LASO TA-73 Airport Landfill. The construction schedule shall be revised monthly, or 
more frequently if directed by Engineer. based on the progress of work. 

 
1.04  FORM OF SCHEDULES 
 
 A. Contractor will prepare manually or in computer generated format, a Work Breakdown 

Structure and Gantt schedule analysis. Exact format to be approved by the Engineer in 
accordance with 1.07 of this section. 

 
 B. Reproducible sheets at 11-in. x 17-in. shall be provided to the Engineer. 
 
1.05  CONTENT OF SCHEDULES 
 
 A. Complete sequence of construction by activity. 
 
  1. Shop Drawings, Sealants, Concrete Mix Designs, Asphalt Mix Designs, Product 

Data, Samples and Guarantees. 
 
  2. Selection of finishes. 
 
  3. Product fabrication and delivery dates. 
 
  4. Dates for beginning, and completion of, each construction activity, specifically: 
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   a. Mobilization 
 
   b. Site preparation 
 
   c. Waste Relocation and rough regrade 
 

d. Retaining wall construction 
 
e. Landfill cover installation 

 
   e. Acceptance Testing 
 

f.       Revegetation 
 
   g. Demobilization 
 
  5. Date(s) for final inspection and acceptance. 
 
 B. Identify Work of separate stages, or separate phases, or other logically grouped activities. 
 
 C. Projected percentage of completion for each item of Work as of first week of each month. 
 
 D. Provide subschedules as necessary to define critical portions of entire schedule. 
 
 E. Assign to each scheduled major activity a sum of money, the total of which shall equal the 

approved contract price. 
 
1.06  UPDATING 
 
 A. Show all changes occurring since previous submission of updated schedule. 
 
 B. Indicate progress of each activity, show completion dates. 
 
 C. Include: 
 
  1. Major changes in scope. 
 
  2. Activities modified since previous updating. 
 
  3. Revised projections due to changes. 
 
  4. Other identifiable changes. 
 
 D. Provide narrative report, if necessary, to include: 
 
  1. Discussion of problem areas, including current and anticipated delay factors and 

their impact. 
 
  2. Corrective action taken, or proposed, and its effect. 
 
  3. Effect of change in schedules of other contractors. 
 
  4. Description of revisions: 
 
   a. Effect on schedule due to change of scope. 
 

NW-ID-2004-039  June 2005 01310-2



Construction Specifications for LASO TA-73 Airport Landfill; Final 

   b. Revisions in duration of activities. 
 
   c. Other changes that may affect schedule. 
 
1.07  SUBMITTALS 
 
 A. Submit initial schedules within ten (10) days after the date of contract execution.  
 
  1. The Engineer will review schedules and return review copy within ten (10) days after 

receipt. 
 
  2. If required, resubmit within seven (7) days after return of review copy. 
 
 B. Submit monthly updated schedule accurately depicting progress to first week of each month. 
 
1.08  COORDINATION 
 
 A. Schedules of subcontractors will be available for inspection at the Engineer’s request. 
 
 B. Contractor shall coordinate schedules with schedules of subcontractors. 
 
PART 2  PRODUCTS 
 
  Not Used. 
 
PART 3  EXECUTION 
 
  Not Used. 
 
 
 

END OF SECTION 
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SECTION 01330 
 

SURVEY DATA 
 
 
PART 1  GENERAL 
 
1.01  LINES, GRADES, AND MEASUREMENTS 
 
 A. The Contractor shall make all measurements and check all dimensions necessary for the 

proper construction of the Work called for by the Drawings and Specifications. During the 
execution of the Work, the Contractor shall make all necessary measurements to prevent 
misfitting in said work, and shall be responsible therefore and for the accurate construction of 
the Work. 

 
1.02  DIMENSIONS OF EXISTING FEATURES 
 
 A. The dimensions and locations of existing structures, topography, and drainage swales are of 

critical importance in the installation or connection of new work, the Contractor shall verify 
such dimensions and locations in the field before the construction or fabrication of any 
structure, material or equipment. 

 
PART 2  PRODUCTS 
 
  Not Used. 
 
PART 3  EXECUTION 
 
  Not Used. 
 
 
 

END OF SECTION 
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SECTION 01340 
 

SHOP DRAWINGS, SAMPLES, AS-BUILTS, 
AND OTHER SUBMITTALS 

 
PART 1  GENERAL 
 
1.01  SECTION INCLUDES 
 
 A. General Instruction. 
 
 B. Samples. 
 
 C. Shop Drawings. 
 
 D. Product Data. 
 
1.02  RELATED SECTIONS AND REQUIREMENTS 
 

A. Division 1 - General Requirements. 
 

B. Construction Plan for LASO TA-73 Airport Landfill, June 2005. 
 

C. Health and Safety Plan for LASO TA-73 Airport Landfill (HASP), June 2005 
 
1.03  GENERAL INSTRUCTIONS 
 
 A. Within ten working days after the formal execution of the contract, the Contractor shall submit 

a Submittal Schedule to the Engineer. The Submittal Schedule shall be a sub-schedule to 
the Construction Schedule required under Section 01310 Subpart 1.05D, and shall include 
dates for submittal, approval, fabrication as appropriate, and delivery of the Work. This 
schedule shall also list samples and other submittals as planned by the Contractor and as 
required by the Contract Documents. The Engineer will review the schedule in accordance 
with the provisions of Section 01310 and return either approved or modified copies to the 
Contractor. Once accepted by the Engineer, the schedule shall be followed throughout the 
project unless superseded by a new schedule accepted by the parties involved. The 
Engineer will require ten working days to properly review this schedule. The Engineer will 
add or delete submittals required for review. 

 
 B. Information submitted as a separate submittal or as part of another submittal that has not 

been listed on the schedule as a required submittal will be scanned briefly by the Engineer. 
Such extraneous and unrequired information will be marked as "NO ACTION TAKEN" and 
returned. 

 
 C. When Shop Drawings are required by the various technical specification sections or 

elsewhere in the Contract Documents, the names and addresses of the proposed 
manufacturers (if different from those listed in the Contract Documents) shall be submitted 
prior to the submittal of the Shop Drawings so that the Engineer may consider and approve 
or disapprove the manufacturer and/or the supplier as to his or their ability to furnish a 
product meeting the requirements of the Contract Documents. This preliminary submittal is 
subject to final approval of the particular material or equipment. As requested, the Contractor 
or equipment supplier shall also submit data relating to the materials and equipment he 
proposes to incorporate into the work, in sufficient detail to enable the Engineer to identify the 
particular product in question and to form an opinion as to its conformity to the contract 
requirements. Such data shall be submitted in a manner similar to that specified for Shop 
Drawings. 
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 D. The normal time allowed for review of Shop Drawings, and other submittals, is two calendar 

weeks after receipt of the submittal by the Engineer, or other party responsible for the review. 
Requirements for shorter review periods must be presented in writing by the Contractor.  

 
 E. Submittals shall be approved by the Contractor, as shown by the Contractor’s approval 

marked on each copy. Submittals shall not be accepted from subcontractors, suppliers, 
manufacturers, or representatives. Submittals shall be identified by reference to Contract 
document number, drawing number, equipment number and specification section number, 
equipment or material schedule, or room numbers, as appropriate. Submittals shall be 
numbered consecutively by the Contractor, or equipment supplier, as appropriate. 
Resubmissions shall use the same number with a suffix added to identify each resubmission 
(i.e., "A" shall identify the first resubmission). 

 
 F. Minimum sheet size:  8-1/2-in. x 11-in. 
 
 G. Number of submittals required: 
 
  1. Shop Drawings:  Submit the number of opaque reproductions, which the Contractor 

requires, plus four copies which will be retained.  
 
  2. As-Built Drawings:  Submit one electronic version in AutoCAD 2004 or more recent 

version and one hard copy suitable for reproduction. 
 
  3. Product Data:  Submit the number of copies which the Contractor requires, plus four 

copies which will be retained. 
 
  4. Samples:  Submit the number stated in each specification section. 
 
  5. Certificates:  Submit three copies which will be retained. 
 
 H. Submittals shall contain: 
 
  1. The date of submission and the dates of any previous submissions. 
 
  2. The Project title and number. 
 
  3. Contract identification. 
 
  4. The names of: 
 
   a. Contractor. 
   b. Supplier. 
   c. Manufacturer. 
 
  5. Identification of the product, with the specification section number and other 

appropriate information. 
 
  6. Field dimensions, clearly identified as such. 
 
  7. Relation to adjacent or critical features of the work or materials. 
 
  8. Applicable standards, such as American Society for Testing and Materials (ASTM) 

or Federal Specification (FS) numbers. 
 
  9. Identification of deviations from Contract Documents. 

NW-ID-2004-039  June 2005 
 

01340-2



Construction Specifications for LASO TA-73 Airport Landfill; Final 

 
  10. Identification of revisions on resubmittals. 
 
  11. 8 in. x 3 in. blank spaces for Contractor and the Engineer’s review stamps. 
 
  12. Contractor's stamp, initialed or signed, certifying to review of submittal, verification of 

products, field measurements and field construction criteria, and coordination of the 
information within the submittal with requirements of the work and of Contract 
Documents. 

 
1.04  SCHEDULE OF VALUES 
 
 A. For all lump sum work, the Contractor shall submit a Schedule of Values. 
 
 B. The Schedule of Values shall be submitted to the Engineer within five (5) days after the 

Notice-to-Proceed. 
 
 C. The Schedule of Values shall be subject to the review and approval of the Engineer. 
 
 D. The Schedule of Values shall identify all the major elements of the work and the cost of each 

element. The total scheduled cost shall equal the contract price. 
 
 E. The Schedule of Values shall identify costs for all:  mobilization, demobilization, and site 

preparation; establishment, maintenance and removal of erosion and sedimentation control; 
construction schedule preparation and updating; as-built documents, as well as: construction 
activities, generally broken down by structure, location, and specific location. 

 
 F. The approved Schedule of Values will form the basis for the values assigned to scheduled 

activities established in Section 01310. 
 
1.05  SAMPLES 
 
 A. If the Engineer so requires, either prior to beginning or during the progress of the work, the 

Contractor or equipment supplier shall submit samples of materials for such special tests as 
may be necessary to demonstrate that they conform to the Specifications. Such samples, 
including concrete test cylinders, shall be furnished, taken, stored, packed, and shipped as 
directed, at the expense of the Contractor. Except as otherwise specified, the Contractor 
shall make arrangements for, and pay for, the actual tests. 

 
 B. All samples shall be packed so as to reach their destination in good condition, and shall be 

labeled to indicate the material represented, the name of the building or work and location for 
which the material is intended, and the name of the Contractor or equipment supplier 
submitting the sample. 

 
 C. To ensure consideration of samples, the Contractor or equipment supplier shall notify the 

Engineer in writing that the samples have been shipped and shall properly describe the 
samples in the letter. In no case shall the letter of notification be enclosed with the samples. 

 
 D. The Contractor or equipment supplier shall submit data and samples, or place his orders, 

sufficiently early to permit consideration, inspection, testing, and approval before the 
materials and equipment are needed for incorporation in the work. 

 
 E. When required, the Contractor or equipment supplier shall furnish to the Engineer triplicate 

copies of manufacturer's attesting to the accuracy of shop or Mill tests (or reports from 
independent testing laboratories) relative to materials, equipment performance ratings, and 
concrete data. 
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 F. The materials and equipment used on the Work shall correspond with the samples 

submitted. 
 
1.06  SHOP DRAWINGS 
 
 A. The Contractor or equipment supplier, as appropriate, shall submit for approval at least four 

(4) print copies (plus any additional copies required by the Contractor or subcontractors or 
equipment suppliers) of Shop Drawings of materials fabricated especially for this contract, 
and of equipment and materials for which such drawings are specifically requested in the 
Contract Documents. One copy, plus any additional copies provided, will be reviewed, 
stamped, and returned to the Contractor.  

 
 B. Such drawings shall show the principal dimensions, weights, structural and operating 

features, performance characteristics and capacities, wiring and piping diagrams, space 
required, clearances required, type and/or brand of finish or shop coat, grease fittings, etc., 
depending on the subject of the drawings. Show location, size, dimensions and embedment 
depth for anchor bolts. List special tools required to operate, and maintain equipment. 
Describe tool's purpose. When it is customary to do so, when the dimensions are of 
particular importance, or when so specified, the drawings shall be certified by the 
manufacturer or fabricator as correct for this contract. 

 
 C. The Contractor or equipment supplier shall be responsible for the prompt submission of all 

Shop Drawings in accordance with the Shop Drawing Schedule so that there shall be no 
delay to the work due to the absence or lateness of such drawings. 

 
 D. No material shall be purchased or fabricated especially for this Contract until the required 

Shop Drawings have been submitted and reviewed as conforming to the Contract 
requirements. All materials and work involved in the construction shall then be as 
represented by said drawings. 

 
 E. Only Shop Drawings which have been checked and corrected by the fabricator should be 

submitted to the Contractor by the Contractor’s subcontractors and vendors. Prior to 
submitting Shop Drawings to the Engineer, the Contractor shall check thoroughly all such 
drawings so that the subject matter thereof conforms to the Drawings and Specifications in 
all respects. Shop Drawings which are correct shall be marked with the date, checker's name 
and indication of the Contractor's approval, and then shall be submitted to the Engineer; 
other drawings shall be returned to the fabricator or subcontractor for correction. 

 
 F. The Engineer review of Shop Drawings will follow a general check made to ascertain 

conformance with the design concept and functional results of the Project and compliance 
with the information given in the Contract Documents. The Contractor shall be responsible 
for dimensions to be confirmed and correlated at the job site and for coordination of the work 
of all trades. The Contractor, or equipment supplier if appropriate, shall also be responsible 
for information that pertains solely to the fabrication processes or to techniques of 
construction. 

 
 G. The Engineer classifications are as follows: 
 
   APPROVED     (___) 
   APPROVED AS CORRECTED   (___) 
   REVISE AND RESUBMIT   (___) 
   REJECTED     (___) 
   NO ACTION TAKEN    (___) 
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 H. The Contractor or equipment supplier shall make any corrections required by the Engineer 
and shall return the required number of corrected copies of Shop Drawings until approved.  

 
 I. At the time of each submission or resubmission, the Contractor or equipment supplier shall 

direct specific attention, in writing, to deviations that the Shop Drawings or samples may 
have from the requirements of the Contract Documents or corrections required by the 
Engineer on previous submissions. 

 
 J. The Contractor's stamp of approval on Shop Drawings and samples shall constitute a 

representation to the Engineer that the Contractor has either determined and verified all 
quantities, dimensions, field construction criteria, materials, catalog numbers and similar data 
(or he assumes full responsibility for doing so) and that the Contractor has reviewed or 
coordinated each Shop Drawing and sample with the requirements of the Contract 
Documents. Submittals received without this information will be returned without being 
reviewed by the Engineer. 

 
 K. The approval of Shop Drawings and samples shall not relieve the Contractor or equipment 

supplier from responsibility for any deviations from the requirements of the Contract 
Documents, unless the Engineer has been notified, in writing, and has given written approval 
to such deviation, nor shall any approval by the Engineer relieve the Contractor or equipment 
supplier from responsibility for errors and omissions in Shop Drawings. 

 
1.07  PRODUCT DATA 
 
 A. Product data may be submitted instead of Shop Drawings when the information required for 

Shop Drawings is contained in Manufacturer's standard literature. 
 
 B. Manufacturer's standard catalog data, schematic drawings and diagrams: 
 
  1. Mark each copy to identify pertinent products or models. 
 
  2. Modify drawings and diagrams to delete information which is not applicable to the 

work. 
 
  3. Supplement standard information to provide information specifically applicable to the 

work. 
 
1.08  CERTIFICATES 
 
 A. Types of certificates required are specified in respective Specification Sections. 
 
 B. Shop tests:  Provide Manufacturer's sworn reports for actual product to be incorporated in 

the work. 
 
 C. Laboratory tests:  Provide independent testing laboratory reports for actual product to be 

incorporated in the work. 
 
 D. Certificates of compliance:  Provide Manufacturer's sworn statement or independent testing 

laboratory's report for products similar to those to be incorporated in the work with 
information indicating compliance with specifications. Test used to show compliance shall 
have been made within one year of the date of submission, unless approved otherwise by 
the Engineer. 

 
 E. Certified drawings:  Provide certified drawings from the manufacturer as required in each 

specification section. 
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 F. Refer to Section 01400 for certification requirements relative to an alternative to on-site 
sampling and testing. 

 
1.09  AS-BUILT DOCUMENTS 
 
 A. The Site Superintendent will keep a record of all changes approved by the owner and all field 

changes, including changes to lines and grades. 
 
 B. The Contractor shall maintain one current record hard copy of all Specifications, Drawings, 

Addenda, Change Orders and Shop Drawings at the site. The documents shall be kept 
current, in good order, an annotated to show all changes made during the construction 
process and be clearly marked “AS-BUILT Documents.” These As-Built documents shall be 
available for review by the Engineer during all normal working hours. 

 
 C. The Contractor shall submit to the Engineer, within 10 days after the completion of contract, 

one set of the above “AS-BUILT” documents containing all changes, additions or deviations 
from the original set of Documents that have been incorporated into the Work. The 
Contractor is responsible for the accuracy of these AS-BUILT documents. 

 
 D. The Engineer, within 15 days after receipt of the As-Built documents will produce a final 

electronic version of the As-Built documents provided by the contractor.  The electronic 
version will be in AutoCAD 2004 or more recent version. 

 
 E. The Contractor shall include As-Built Documents in the submitted Schedule of Values.  
 
1.10  PROGRESS PHOTOGRAPHS 
 
 A. The Contractor shall take progress photographs throughout the duration of the contract. 

Photographs shall be taken at weekly intervals or as may be specifically directed by the 
Owner. 

 
 B. Digital photographs shall be taken of each process to document status, progress, and 

quality. Selected color prints (4 per 8.5 x 11 page) shall be provided with monthly progress 
reports. Additional color prints shall be provided to the Engineer upon request. 

 
 C. Each digital photograph shall contain the date taken and formatted on an electronic file to 

contain a description, indicating the location, direction, and what is shown. 
 
1.11  HASP 
 
 A. Refer to the HASP for requirements regarding environmental health and safety. 
 
PART 2  PRODUCTS 
 
  Not Used. 
 
PART 3  EXECUTION 
 
  Not Used. 
 
 
 

END OF SECTION 
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SECTION 01400 
 

QUALITY CONTROL 
 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION OF WORK 
 
 A. The Contractor is responsible for quality control and shall establish and maintain an effective 

Project Quality Assurance Plan for LASO TA-73 Airport Landfill (PQAP).   
 
 B. The Construction Quality Control Plan for LASO TA-73 Airport Landfill (CQCP) shall cover all 

construction operations, both on site and off site and shall be keyed to the proposed 
construction sequence. 

 
1.02  RELATED SECTIONS AND REQUIREMENTS 
 

A. PQAP, November 2003. 
 

B. CQCP, June 2005. 
 
1.03  MATERIALS CERTIFICATION 
 
 A. For certain products, assemblies, and materials, in lieu of on-site sampling and testing 

procedures, the Engineer will accept from the Contractor the manufacturer's certification, with 
respect to the product(s) involved, upon the conditions set forth in the following paragraphs: 

 
  1. Certification shall state that the named product conforms to the Specifications and 

that representative samples have been sampled and tested as specified. 
 
  2. Certification shall be accompanied with a certified copy of the test results. 
 
  3. The certification shall give name and address of the manufacturer and the testing 

agency, the date of test, and shall set forth the means of identification which will 
permit field determination of the products delivered to the project as being one 
product covered by the certification. 

 
  4. The certification shall be duplicated with one (1) copy sent with shipment of the 

covered product to the Contractor and one (1) copy sent to the Engineer. 
 
  5. The Contractor shall be responsible for any additional costs for certification and for 

any costs of sampling and testing. 
 
  6. The Engineer reserves the right to require samples and test products to assure 

compliance with pertinent requirements with respect to fire certification of the 
products by the manufacturer thereof. 

 
PART 2  PRODUCTS 
 
  Not Used. 
 
PART 3  EXECUTION 
 

A. The Contractor’s approved PQAP and CQCP defines the minimum construction 
requirements to be implemented to ensure that the approved design requirements are met or 
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exceeded.  The quality assurance (QA) team will report to the Contractor’s Project Manager 
on behalf of the Owner. 

 
 
 

END OF SECTION 
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SECTION 01500 
 

TEMPORARY FACILITIES 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. This section covers the installation, maintenance, and operation of all temporary facilities and 

controls at the site necessary to support the Contractor operations during the course of the 
Contract.  These temporary facilities and controls will be removed at Contract completion, 
and include, but are not limited to, office trailers, haul roads, drain facilities, decontamination 
pads, staging areas, access controls, lighting, utilities, and janitorial services. 

 
1.02  PROJECT SIGNS 
 
 A. The Contractor shall erect a Project sign board near the Highway 502 entrance to the site.  

The information on the sign board shall be protected from the weather elements and the 
information shall be legible at all times.  The sign shall be installed at a location approved by 
the Engineer.. 

 
  1.  The Project sign shall be constructed of sturdy and moisture-resistant material. 
 
  2.  The following information shall be displayed in painted black lettering, clearly visible from 

100 ft: 
U.S. DEPARTMENT OF ENERGY 

LOS ALAMOS SITE OFFICE 
TA-73 AIRPORT LANDFILL CLOSURE 

 
 B. The Contractor shall construct and install a Project Information Board at the entrance to the 

Temporary Facilities Area. 
 
  1.  The Project sign shall be constructed of sturdy and moisture-resistant material. 
 
  2.  The following information shall be displayed in painted black lettering,  

a. Caution:  Construction Area. 
b. A list containing the following telephone numbers: 

(1) 911 or other local emergency telephone numbers. 
(2) Location of nearest telephone. 
(3) DOE-LASO Security telephone number. 
(4) DOE Contracting Office Representative (COR) name and telephone number. 
(5) Contractor Project Manager name and telephone number. 

c. Primary and alternative site evacuation routes. 
d. Hospital/emergency route map with written instructions and the route highlighted. 
e. DOE “Whistle Blower Protection Notification” with applicable DOE name and telephone 

number (provided by DOE). 
f. Davis-Bacon wages for Los Alamos County, NM. 
g. Map showing site contamination. 
h. Equal Employment Opportunity poster. 
i. Occupational Safety and Health Administration (OSHA) poster. 
j. DOE Poster—Contractor Employee Occupational or Health Complaint form (provided by 

DOE). 
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1.03 PRECAUTIONS AGAINST WEATHER 
 
 A. During adverse weather conditions and against the possibility thereof, the Contractor shall 

take all necessary precautions so that the Work shall be properly done and be satisfactory in 
all respects. When required, protection shall be provided by use of tarpaulins, wood and 
building paper shelters, or other approved means. 

 
 B. During cold weather (below 40o degrees Fahrenheit [F]), materials shall be preheated, if 

required, and the materials and adjacent structure into which they are to be incorporated 
shall be made and kept sufficiently warm so that a proper bond will take place and a proper 
curing, aging, or drying will result. Protected spaces shall be artificially heated by approved 
means which shall result in a moist or dry atmosphere according to the particular 
requirements of the work being protected. Ingredients for concrete and mortar shall be 
sufficiently heated so that the mixture shall be warm throughout when used. 

 
1.04  TEMPORARY HEAT 
 
 A. If temporary heat is required for the protection of the Work, the Contractor shall provide and 

install heating apparatus, shall provide adequate and proper fuel, and shall maintain fires as 
required. Temporary heating apparatus shall be installed and operated in such manner that 
the finished work will not be damaged thereby. Temporary heating apparatus shall be of the 
types approved by local codes and ordinances governing the Work. 

 
1.05  WATER SUPPLY 
 
 A. Water necessary for operations and fire protection will be obtained from the hydrant shown 

on the Drawings. The Contractor shall make all arrangements necessary to obtain water. 
 
1.06  ELECTRICAL ENERGY 
 
 A. Suitable electrical power necessary to perform the work shall be obtained from sources at 

the airport, by the Contractor. 
 
 B. There shall be sufficient electric lighting, provided by the Contractor, so that all work may be 

properly conducted when there is not sufficient daylight in the work area. 
 
 C. The Contractor shall assume all risks of loss or damage of any kind to any vehicles, 

machinery, equipment, materials or supplies which it shall provide in doing the work. 
 
1.07  SANITARY FACILITIES 
 
 A. The Contractor shall provide adequate sanitary conveniences meeting governing local and 

state codes and regulations for the use of those employed on the work site. Such 
conveniences shall be made available when the first employees arrive on the work site and 
shall be constructed and maintained in suitable numbers and at such points and in such 
manner as may be required or approved. 

 
 B. The Contractor shall maintain the sanitary facilities in a satisfactory and sanitary condition at 

all times and shall enforce their use. The Contractor shall rigorously prohibit the committing 
of nuisances on the site of the Work, on the lands of the Government, or on adjacent 
property. 

 
1.08  ACCESS/CONTAMINATION CONTROL 
 
 A. As construction progresses, the Contractor shall maintain contamination control boundaries 

between clean areas and areas of contamination. 
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 B. Install access-control fencing to restrict, reduce, or eliminate access by the public.  Fence 

type(s) shall be as indicated on the drawings. 
 
 C. Contamination-control fencing around contaminated areas shall be, at a minimum, colored, 

plastic, safety fencing or approved equal 4-ft high.  Posts and fabric shall be secure and tight 
at all times. 

 
 D. The Contractor shall maintain site perimeter fences, gates and signs to prevent intrusion by 

the general public.  Maintenance includes keeping fences taut, performing all minor repairs 
that do not require additional materials, and placement of signs. 

 
 E. If the Contractor uncovers any archaeological or historical artifacts or bones of unknown 

origins during the term of the Contract, the Contractor shall immediately halt operations in the 
vicinity of such a discovery and immediately notify the Owner.  Further work in these areas 
shall not resume without written authorization from the Owner. 

 
PART 2 PRODUCTS 
 
 Not Used. 
 
PART 3 EXECUTION 
 
 Not Used. 
 
 
 

END OF SECTION 
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SECTION 01560 
 

TEMPORARY CONTROLS 
 
 
PART 1  GENERAL 
 
1.01  SECTION INCLUDES 
 

A. Safety and Protection. 

B. Protection of the Public. 

C. Site Control and Security. 

D. Maintenance of Existing Operations. 

E. Maintenance of Traffic. 

F. Protection of Natural Water Courses. 

G. Removal of Debris During Construction. 

H. Final Cleaning. 

I. Dust Control. 

J. Noise Control. 

K. Environmental Control. 

 
1.02  RELATED SECTIONS AND REQUIREMENTS 
 
 A. Division 1 - General Requirements. 
 

B. WMP. 
 

C. HASP. 
 

D. Storm Water Pollution Prevention Plan for LASO TA-73 Airport Landfill (SWPPP), June 
2005. 

 
E. Construction Plan for LASO TA-73 Airport Landfill. 

 
1.03  SAFETY AND PROTECTION 
 
  A. Contractor shall be responsible for initiating, maintaining and supervising all safety 

precautions and programs in connection with the work. The Contractor shall take all 
necessary precautions for the safety of, and shall provide the necessary protection to prevent 
damage, injury or loss to: 

 
  1. All employees on the work and other persons who may be affected thereby.  Refer 

to the HASP for site safety and health procedures. 
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  2. All the work and all materials or equipment to be incorporated therein, and any 
adjacent materials, equipment, or facilities, including that in storage on or off the site. 

 
 B. The Contractor shall notify owners of adjacent utilities when implementation of the work may 

affect them. All damage, injury or loss to any property referred to in paragraph 1.03 A.2 
above caused, directly or indirectly, in whole or in part, by Contractor, any subcontractor or 
anyone directly or indirectly employed by any of them or anyone for whose acts any of them 
may be liable, shall be remedied by the Contractor at the Contractor’s expense. 

 
 C. The Contractor shall not load or permit any part of any structure to be loaded with a weight 

that would endanger its safety. 
 
 D. The Contractor shall provide protection of the work from freezing and other elements, which 

would be harmful to it. The Contractor shall furnish heat or protective shelters or temporary 
buildings as required for the protection of the work. 

 
 E. The Contractor shall take all necessary precautions for the safety of employees on the work, 

and shall comply with all applicable provisions of Federal, state, and local safety laws and 
building codes, and Project requirements in order to prevent accidents or injury to persons 
on, about, or adjacent to the premises where the work is being performed. The Contractor 
shall erect and properly maintain at all times, as required by the Project and by the conditions 
and progress of the work, all necessary safeguards and barricades for the protection of 
employees on the work and the safety of others employed near the work and the public, and 
shall post danger signs and warning lights warning against the hazards created by 
dangerous features of the construction including, but not limited to, protruding nails, 
excavations, scaffolding, stairways, and falling materials. 

 
 F. The Contractor shall designate a responsible member of its organization on the work whose 

duty shall be the prevention of accidents. The name and position of the person so 
designated shall be reported in writing to the Owner. 

 
 G. The Contractor shall immediately report in writing to the Owner, giving full details, all serious 

accidents which arise out of or in connection with the performance of the work, whether on or 
adjacent to the site, which cause death, personal injury, or property damage. In addition, if 
death or serious injury or substantial property damage is caused, the accident shall be 
reported immediately by telephone or messenger to the Owner. If a claim is made or suit is 
filed by anyone against the Contractor or any subcontractor on account of any accident, the 
Contractor shall promptly report the facts in writing to the Owner, giving full details of the 
claim. 

 
 H. The Contractor shall assume all risks of loss or damage of any kind to any vehicles, 

machinery, equipment, materials, or supplies which it shall provide in doing the work. 
 
 I. The Contractor shall take all precautions to prevent damage to the work by the elements, 

storms, or by water entering the site of the work directly or through the ground. In case of 
damage by the elements, storm, or water, the Contractor shall make repairs or replacements 
or rebuild such parts of the work as the Engineer may require in order that the work may be 
completed by the Contract Documents. If Contractor believes that additional work done by 
the Contractor, which arose from causes beyond the Contractor’s control, entitles him to an 
increase in the Contract Price or an extension of the Contract Time, he may make a claim 
thereof as provided herein. 

 
 J. The Contractor shall comply with all insurance requirements stated in the Contract 

Documents. 
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 K. It is anticipated that the Contractor may encounter contamination while performing the work; 
refer to the WMP and the HASP for additional information and requirements. 

 
1.04  PROTECTION OF THE PUBLIC 
 
 A. The Contractor shall conduct work so as to interfere as little as possible with the operating 

personnel of the site or those persons that may have business at the site. Wherever 
necessary or required, and at the Contractor’s own expense, the Contractor shall maintain 
fences, furnish full-time or part-time watchmen, guards, and like protective personnel, 
maintain lights, and take such additional precautions as may be necessary to protect life and 
property. 

 
1.05  SITE CONTROL AND SECURITY 
 
 A. Site control and security will be maintained at the airport project site during all activities to 

prevent unauthorized personnel from entering the work area and to maintain airport 
perimeter security requirements. Entry into and exit out of the airport and construction areas 
(CA) will be controlled through the appropriate use of barriers, signs, and other measures in 
accordance with Code of Federal Regulations (CFR) 29 CFR 1910.144, “Safety Color Code 
for Marking Physical Hazards” (CFR 2003e) and 29 CFR 1910.145, “Specifications for 
Accident Prevention Signs and Tags” (CFR 2003f).  

B. Signs that are routinely lost because of high winds and will be replaced as soon as possible 
the next working day following discovery. 

C. Three types of site control designations (areas) will be used to meet Hazardous Waste 
Operations and Emergency Response (HAZWOPER), construction, and Federal Aviation 
Administration (FAA) site control requirements. These areas based on the potential hazards, 
complexity of work tasks, duration of project tasks, location and number of non-project 
personnel near the project area, and to prevent entry of personnel and equipment into the 
obstacle-free zone (OFZ). Radiologically controlled areas are not anticipated but could be 
established if radioactive materials or article are encountered. The three areas are 

• CAs (general CA boundary) 
• Controlled work area (CWA) (established for higher hazard tasks within the 

CA) 
• Restricted area (RA) (OFZ and other areas where entry is not permitted)  

D. The existing airport perimeter fence and gates provide general security and access control. 
This fence will be maintained during all construction activities and access to the project CA 
will be controlled. Only authorized project personnel and authorized visitors (visitors must 
have official business on site, receive HASP orientation briefing, and have proper personal 
protective equipment [PPE] for the area they will access) will be allowed access to the CA. 
Project construction and administrative areas (field trailer) will be delineated and posted to 
prevent inadvertent entry by persons conducting normal airport operations or maintenance 
tasks.  

E. All personnel are required to sign in and out of the site access log located in the field trailer.   

F. Where warranted, designated traffic routes may also be established. These areas also will 
be posted to prevent inadvertent entry by unauthorized personnel. Project personnel will also 
be prohibited from entering airport operational areas (not turned over for construction 
activities) to minimize the impact on airport operations and to reduce the likelihood of 
distributing foreign objects debris (FOD) on the tarmac and taxiway.  

G. The CAs at the site will be the primary activity locations (main landfill and DDA). The CA 
boundary will be delineated using the existing airport perimeter fence and other temporary 
construction fencing where deemed appropriate. All areas beyond the construction field 
trailer will be considered a CA for site control purposes (whether delineated and posted or 
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not) and all training, badging, and PPE requirements apply. The primary access points to the 
CA will be clearly posted with “Construction Area” or similar caution signs. Only authorized 
personnel may enter the CA..  

H. CWAs will be established to alert personnel within the CA of tasks or activities with increased 
hazards and to limit the number of workers and equipment in these areas. CWAs will also be 
used when there is a potential for exposure to site contaminants beyond the immediate work 
area. CWAs will control the flow of equipment and personnel through the use of established 
entry/exit points and traffic lanes. The boundary of the CWA may be marked with a 
combination of stanchions or posts and delineated with rope or ribbon and include warning 
signs or other demarcation. Only the minimum number of personnel required to safely 
perform the project tasks will be allowed into the CWA. All personnel who enter the CWA will 
have adequate training and wear the appropriate level of PPE for the degree and type of 
hazards present. 

I. RAs will be established to prevent access to certain areas during the course of the project. 
Examples of RAs include the OFZ around the active runway, the area within 6 ft of the 
unprotected edge of the east slope above the Pueblo Canyon wall, and other areas 
designated throughout the course of the project.  Entry into RAs is prohibited without 
authorization from the Site Safety Officer (SSO), SS, and Construction Manager. Entry will 
not be authorized without a compelling reason and only after other options not requiring entry 
have been considered and deemed not feasible by the SSO, SS and Construction Manager. 
If the OFZ must be entered, then coordination with airport operations personnel prior to entry 
is also required.  

J. Additional PPE, communications equipment, and materials may be required for entry into 
RAs. A separate personnel control log will be maintained by the SS for entry into RAs and 
access will be limited to only essential personnel. Name of individuals entering along with 
time of entry and exit will be documented. The two-person rule (buddy system) will be 
required for all RA with the second person positioned immediately outside the RA and 
entering only when required.   

 
1.06  MAINTENANCE OF THE EXISTING OPERATIONS 
 
 A. Airport surfaces shall be swept and washed as needed. 
 
 B. The Contractor must plan and implement construction activities to ensure daily airport 

operations are not impacted. Operation of the other facilities cannot be interrupted, stopped, 
or rerouted, unless approved by the Los Alamos County Airport Manager. 

 
 C. Failure of the Contractor to comply with the requirements of this Paragraph 1.05 will be 

considered a sufficient cause for the Owner to shut down the work. The Contractor will not 
be entitled to any extra compensation resulting from such a shutdown. 

 
1.07  MAINTENANCE OF TRAFFIC 
 
 A. The Contractor shall carry on all work so that other site traffic will have access to all existing 

gravel roads, driveways, and facilities. 
 
1.08  PROTECTION OF NATURAL WATERCOURSES 
 
 A. The Contractor shall use all care possible to prevent sedimentation and other pollution of 

waters during construction. Prohibited practices include, but are not limited to: 
 
  1. Dumping of soil material into streams or on stream. 
 
  2. Operating of equipment in streams. 
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  3. Pumping of silt-laden water from trenches, containment sumps, or other excavations 

into streams. 
 
  4. Disposing of debris in streams and surrounding areas. 
 
 B. All erosion and sediment control work shall comply with Section 02930 of these 

Specifications, the Contractor’s approved SWPPP and all applicable requirements of 
governing authorities having jurisdiction. The Contractor shall provide the necessary 
strawbales, silt sacks, silt fence, and/or other temporary erosion-control measures to contain 
all work activities. The Engineer may require additional erosion control measures should 
conditions warrant. 

 
 C. Erosion control measures shall be established at the beginning of construction and 

maintained during the entire period of construction. On-site areas that are subject to severe 
erosion, and off-site areas that are especially vulnerable to damage from erosion and/or 
sedimentation are to be identified by the Contractor and will receive special attention. 

 
 D. All land-disturbing activities are to be planned and conducted so as to minimize the size of 

the area to be exposed at any one time and to minimize the length of the time of exposure. 
 
 E. Surface water runoff originating upgrade of exposed areas should be controlled to reduce 

erosion and sediment loss during the period of exposure. 
 
 F. All land-disturbing activities are to be planned and conducted so as to minimize off-site 

sedimentation damage. 
 
1.09  REMOVAL OF DEBRIS DURING CONSTRUCTION 
 
 A. During its progress, the work and the adjacent areas affected thereby, shall be kept clean 

and all rubbish, surplus materials, and unneeded construction equipment shall be properly 
removed and all damage repaired at the expense of the Contractor. 

 
 B. Airport taxiways and runways shall be kept free of debris.  They will be swept or washed free 

of debris, as needed. 
 
 C. Where materials or debris has washed or flowed into or has been placed in watercourses, 

ditches, gutters, drains, catch basins, or elsewhere as a result of the Contractor's operations, 
such material or debris shall be entirely removed and properly disposed of during progress of 
the work, and the watercourses, ditches, gutters, drains, catch basins, and other facilities 
kept in neat, clean and functioning conditions. 

 
1.10  FINAL CLEANING 
 
 A. On or before the completion of the work, the Contractor shall, unless otherwise directed in 

writing by the Owner, tear down and remove all temporary buildings and structures built by 
him; shall remove all temporary works, tools, and machinery or other construction equipment 
furnished by him; shall remove, acceptably disinfect, and cover all organic material and 
material containing organic matter in, under, and around privies, houses, and other buildings 
used by him; shall remove all rubbish from any grounds which he has occupied; and shall 
leave the roads and all parts of the premises and adjacent property affected by the 
Contractor’s operations in a neat and satisfactory condition. 

 
 B. The Contractor shall restore or replace, subject to the approval of the Owner, any property 

damaged by the Contractor’s work, equipment, or employees, to a condition at least equal to 
that existing immediately prior to the beginning of operations. Suitable materials, equipment, 

NW-ID-2004-039  June 2005 
 

01560-5



Construction Specifications for LASO TA-73 Airport Landfill; Final 

and methods shall be used for such restoration as approved by the Owner, or as required 
elsewhere in the Contract Documents. 

 
1.11  DUST CONTROL 
 
 A.  During the progress of the work, the Contractor shall conduct operations and maintain the 

area of activities so as to minimize the creation and dispersion of dust. 
 
 B. The Contractor shall control dust within the construction boundaries shown on the Drawings. 

 Dust suppression shall include all roadways, stockpiles, and other areas. 
 
 C. Dust suppression activities shall be conducted as necessary. 
 
 D. The Contractor shall take necessary measures to eliminate dust.  Visible dust is not allowed. 

 The Contractor may use techniques that include, but are not limited to the use of a water 
truck and other methods described in the Contractor’s Construction Plan to control dust on 
excavations and access roads. 

 
 E. Water for dust control sprinkling shall be clean, free of salt, oil, and other injurious materials. 
 
1.12  NOISE CONTROL 
 
 A. Noise may not exceed 65 decibel A-weighted (dBA) at the site boundary during construction. 
 
 B. All work that would generate noise that could affect adjacent facilities is to be conducted 

during hours as designated by the Owner. 
 
 C. The Contractor is to review any excessively noisy activities with the Owner in sufficient time 

to permit a complete evaluation of the effects of such noise on the operations at the site and 
on adjacent facilities before the work is started. 

 
1.13  ENVIRONMENTAL CONTROL 
 
 A. The Contractor is responsible for controlling all emissions into the environment in order to 

comply with all regulatory requirements. 
 

B. Any accidental emissions must be reported in accordance with the WMP. 
 
1.14  CONTAMINATED MATERIAL SPILLS 
 
 A. To avoid fuel spills during refueling, an assigned individual will always be present during 

refueling, and will be aware of the location and operation of the shut-off valve of the fuel 
tanker.  Small equipment such as generators or pumps will be placed over bermed heavy mil 
plastic.  If refueling spills or leaks occur, the bermed plastic will contain the pollutants until 
proper cleanup and disposal.  Drip pans may also be used for refueling, or for placement 
under equipment that is leaking or has the potential to leak. 

 
 B. A spill kit containing a first aid kit, airhorn, PPE for cleanup activities, shovel, leather gloves, 

and appropriate absorbents (e.g., pillows, tubes, sand or vermiculite, pads, paper towels, 
etc.) will be readily available to control and contain spills.  Site personnel will be trained in the 
use of the spill kit and in spill notification procedures. 

 
 C. Spills of non-petroleum products (e.g., fertilizers) will be minimized by proper handling of 

containers.  To the extent possible, transfer of material from large storage containers to small 
application containers will occur at the materials storage area. 
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 D. The SS shall report all spills or unauthorized discharges, regardless of amount, to the 
Contractor’s Project Manager, the Contractor’s Construction Manager, and the LANL Office 
of Emergency Management Response (S-8). Refer to the WMP for notification phone 
numbers.  This notification will occur as soon as possible after the discharge, but in no event 
more that 24 hours after the discharge.  The following information will be reported: 

 
• The name, address, and telephone number of the person or persons in charge of 

the facility, as well as the owner or operator of the facility 
 
• The name and address of the facility 

 
• The date, time, location, and duration of the discharge 

 
• The source and cause of discharge  

 
• A description of the discharge, including its chemical composition 

 
• The estimated volume of the discharge 

 
• Actions taken to mitigate immediate damage from the discharge 

 
 
PART 2  PRODUCTS 
 
  Not Used. 
 
PART 3  EXECUTION 
 
  Not Used. 
 
 
 

END OF SECTION 
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SECTION 01600 
 

MATERIALS AND EQUIPMENT, PRODUCT OPTIONS, 
AND SUBSTITUTIONS 

 
 
PART 1  GENERAL 
 
1.01  SECTION INCLUDES 
 
 A. General Material and Equipment Requirements. 
 
 B. Procedures for Substitutions. 
 
1.02  RELATED SECTIONS AND REQUIREMENTS 
 
 A. Division 1 - General Requirements. 
 
1.03  GENERAL MATERIAL AND EQUIPMENT REQUIREMENTS 
 
 A. Unless otherwise indicated on the Drawings or Specifications, only new materials and 

equipment shall be incorporated in the work. All materials and equipment furnished by the 
Contractor, or equipment supplier as appropriate, to be incorporated in the work shall be 
subject to the inspection and approval of the Engineer. No material shall be processed for, 
fabricated for, or delivered to the work without prior approval of the Engineer. 

 
 B. For the purpose of indicating the standards of type, quality, design, and performance of 

materials and equipment to be provided under this contract, various materials and equipment 
are named in the Contract Documents, as commercial brands or equal. 

 
 C. The manufacturer(s) named are listed as the approved vendor, or equipment supplier if 

appropriate, in preparing the Bid. The list is based on the Engineer’s knowledge of or 
experience with the various manufacturers and does not represent that the manufacturers 
listed will meet the detailed requirements of the Specification. It is the responsibility of the 
Contractor, or equipment supplier if appropriate, in preparing the Bid to inform and be 
satisfied that the manufacturer selected for each item of equipment or material will meet the 
detailed requirements of the Contract Documents, whether the manufacturer selected is one 
of the named manufacturers or not. 

 
1.04  PRODUCT OPTIONS AND SUBSTITUTIONS 
 
 A. The Contract Documents have been prepared using particular items of equipment and 

material in order to provide a complete set of plans and specifications. These are the 
materials and manufacturer that will not be substituted unless approved by the Engineer. As-
Built drawings shall be maintained by the installing contractor showing the materials actually 
installed. 

 
 B. The following procedures will be followed relative to substitutions: 
 
  1. The General Contractor as part of the Bid shall submit a list of requested and 

approved substitutions which shall be accompanied by the following information: 
 
   a. Catalog cuts of the proposed equipment. 
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   b. Other drawings and manufacturer's information as necessary to fully 
describe the equipment or material as intended for its specific use in this 
project. 

 
   c. For major equipment that is an integral part of the process, the submittal 

shall include a letter from the manufacturer certifying that the recommended 
substitution will meet the performance requirements for that piece of 
equipment. 

 
   d. Identification of changes required in the installation of the substituted 

equipment or material compared to the information presented in the 
Contract Documents. 

 
  2. The Engineer shall briefly review the requested substitution and determine the 

acceptability of the substituted equipment or material. This brief review will not 
relieve the Contractor of the responsibility for the proper functioning of the equipment 
or material. The Engineer will retain the right of final decision as to the acceptability 
of the substitution. 

 
  3. Substitutions cannot be made after the contract has been awarded without approval 

of the Engineer.  
 
  4. The Contractor will maintain accurate "As-Built" drawings showing the equipment or 

materials as actually installed. 
 
PART 2 PRODUCTS 
 
 Not Used. 
 
PART 3 EXECUTION 
 
 Not Used. 
 
 
 

END OF SECTION 
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SECTION 01700 
 

CONTRACT CLOSEOUT 
 
 
PART 1  GENERAL 
 
1.01  SECTION INCLUDES 
 
 A. Closeout Procedures. 
 
    B. Final Cleaning. 
 
    C. Project Record Documents. 
 
    D. Warranties. 
 
1.02  RELATED SECTIONS 
 
 A. Division 1 - General Requirements. 
 
 B. PMP. 
 
1.03  CLOSEOUT PROCEDURES 
 
 A.  Submit written certification that Contract Documents have been reviewed, Work has been 

inspected, and that Work is complete in accordance with Contract Documents and ready for 
inspection by the Owner. 

 
 C.  Submit final Application for Payment identifying total adjusted Contract Sum, previous 

payments, and sum remaining due. 
 
1.04  FINAL CLEANING 
 
 A. Execute final cleaning prior to final inspection. 
 
 B.  Clean interior and exterior surfaces exposed to view.  
 
 C.  Clean site, sweep paved areas, rake clean landscaped surfaces. 
 
 D.  Remove waste and surplus materials, rubbish, and construction facilities from the site. 
 
1.05  PROJECT RECORD DOCUMENTS 
 
 A.  Maintain on-site, one set of the following record documents; record actual revisions to the 

Work: 
 
  1. Contract Drawings. 
 
  2. Specifications. 
 
  3. Written or verbal instructions. 
 
  4. Modifications to the Contract. 
 
  5. Reviewed shop drawings, product data, and samples. 

NW-ID-2004-039  June 2005 
 

01700-1



Construction Specifications for LASO TA-73 Airport Landfill; Final 

 
 B.  Store Record Documents separate from documents used for construction. 
 
 C. Record information concurrent with construction progress. 
 
 D.  Specifications: Legibly mark and record at each product section description of actual 

products installed, including the following: 
 
  1. Manufacturer's name and product model and number. 
 
  2. Product substitutions or alternates utilized. 
 
  3. Changes made by Addenda and Modifications. 
 
 E.  Record Documents, As-Built Drawings, and Shop Drawings: Legibly mark each item to 

record actual construction including: 
 
  1.  Measured locations of internal utilities and appurtenances concealed in construction, 

referenced to visible and accessible features of the Work. 
 
  2. Field changes of dimension and detail. 
 
  3. Details not on original Contract Drawings. 
 
 F.  Submit documents to the Owner with claim for final Application for Payment. 
 
1.07  WARRANTIES 
 
 A. Provide notarized copies. 
 
Execute and assemble documents from Subcontractors, suppliers, and manufacturers. 
 
 C.  Provide Table of Contents and assemble in a ring binder with durable plastic cover. 
  
 D. Submit prior to final Application for Payment. 
 
 E.  For items of Work delayed beyond date of Substantial Completion, provide updated submittal 

within 10 days after acceptance, listing date of acceptance as start of warranty period. 
 
PART 2  PRODUCTS 
 
  Not Used. 
 
PART 3  EXECUTION 
 
  Not Used. 
 
 
 

END OF SECTION 
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SECTION 02005 
 

SURVEYING 
 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. The work to be performed under this section shall include: 
 
  1. Project as-built surveys as required herein and elsewhere in the Technical 

Specification. 
 
  2. Surveys during the life of the project as directed by the Engineer, and surveys 

required to measure the quantities of completed work for determining the value of 
partial payments as described in other sections of these Specifications. 

 
  3. Pre-construction and construction topographic surveys. 
 
 B. The survey work shall be performed under the direction of a Land Surveyor registered in the 

State of New Mexico who shall be subcontracted by the Contractor for the life of the Contract 
to perform the QA survey work to be performed under this item. The Contractor's QA 
Surveyor shall be independent from the Contractor and approved by the Engineer. 
Topographic, cross-sectional, and grade verification surveys will include the development by 
the QA Surveyor of topographic drawings for the use by the Engineer in verifying field 
conditions, measurement of quantities, and adjusting the design as necessary. 

 
1.02 RELATED SECTIONS AND REQUIREMNTS 

 
A.  CQCP. 
 
B. Construction Plan for LASO TA-73 Airport Landfill. 

 
1.03 SUBMITTALS 
 
 A. Prior to commencement of work under this item, the Contractor shall submit the name, 

address, and telephone number of the QA Surveyor that will perform this work on the Project. 
 
 B. The Contractor shall organize the placement of the components of the landfill cover systems 

into manageable areas of work. The Contractor shall submit to the Engineer the pre-
construction surveys before commencing excavation, fill placement, or cover system work. 
Additional topographic surveys of the completed work shall be submitted with each payment 
request and shall be a condition precedent to the Engineer's approval of the Contractor's 
request for partial payment. Topographic surveys and as-built surveys to be developed 
include the following: 

 
  1. Pre-construction topographic survey plan shall depict the existing conditions within 

the limits of work prior to earth disturbance at both the DDA and main landfill. 
 
  2. The Contractor, at a minimum, shall also prepare construction topographic and as-

built surveys for each of the following surfaces as shown on the Contract Drawings 
and described in the Technical Specifications. 

 
   (a) Existing topography of the main landfill, including locations and elevations of 

any existing structure on the landfill. 
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(b) Subgrade surface after removal of existing interim cover material (main 

landfill). 
 
   (c) Subgrade surface on east slope of landfill clearly showing the areal extent of 

resistant material (bedrock). To be submitted immediately upon removal of 
waste from the slope. 

 
   (d) The top surface of the relocated interim cover material (main landfill). 
 
   (e) The top surface of the infiltration layer (main landfill)  
 
   (f) Top surface of the aggregate base course. 

 
(g) The final grade surface (main landfill and DDA). 

 
  (h) Horizontal alignment and top and bottom of all retaining walls. 
 
 

3. The Contractor shall, at a minimum, prepare construction topographic surveys for 
other areas within the limit of work (but beyond the landfill surface) for each of the 
following surfaces as shown on the Drawings and described in the Technical 
Specifications: 

 
   (a) The final grades of all permanent stormwater management structures (to 

include all related pipe locations, sizes, and invert elevations). 
 

4. The coordinate system requirements for deliverables are North American Datum 83 
and North American Vertical Datum 088. 

 
  5. All topographic survey plans shall be prepared at a scale of 1 in. = 30 ft with a 2- ft 

contour interval applying National Map Standards, unless otherwise directed by the 
Engineer. 

 
 
 D. The Contractor shall compile all topographic surveys performed for work during the course of 

the Contract into composite plans for the respective surfaces of each area surveyed. The 
composite plans shall be prepared at a scale of 1 in. = 30 ft with 2-ft contour intervals (with 
spot elevations at all tops and toes of slopes) and shall be submitted to the Engineer no later 
than 15 working days after the scheduled completion date for the Construction. 

 
 E. For all work under this item, the Contractor shall submit disk copies of the topographic survey 

plans in AutoCAD 2004 (or latest version) format with executable files along with two (2) 
prints for each survey plan required. 

 
 F. The Engineer reserves the right to require the submittal of copies of any or all survey field 

notes from the Contractor.  
 
 G. Tolerance on construction shall be ±0.15 ft every 100 ft with no compounding of tolerance 

except for asphalt and concrete surface which shall have a tolerance of ±0.10 ft every 100 ft 
with no compounding of tolerance . All minimum and maximum slopes shall be maintained. 

 
PART 2  MATERIALS 
 

 Not Applicable. 
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PART 3  EXECUTION 
 
3.01 SURVEYING 
 
 A. The Contractor shall locate, protect, and verify survey control points established from local 

elevation and coordinate datum prior to starting site work and preserve these points during 
construction.  These controls will be permanent monuments used throughout construction 
and post-construction for any needed topographic, radial stakeout, and benchmark 
elevations.  The Contractor shall promptly report to the Engineer lost, relocated or destroyed 
control points. The Contractor shall maintain complete and accurate field notes for all control 
points and survey points as work progresses. 

 
 B. The Contractor shall perform and update the as-built surveys throughout the life of the 

Contract as necessary and at the end of the project. 
 

C. For all survey work, survey points shall be obtained using a 50-ft grid. Additional points shall 
be surveyed at toe and top of slopes and as necessary to provide accurate topography in 
areas where slopes vary between the above noted grid points. All point elevations shall be 
accurate to a tenth of a foot. All pipe invert elevations shall be accurate to a hundredth of a 
foot. 

 
D. Initial Staking will include angle points for fence relocation at the northeast end of the main 

landfill and centerline cut and fills for proposed access routes.  
 
 E. Upon completion of survey work the Contractor shall submit to the Engineer the deliverables 

(including plans, drawings, electronic disks, and survey notes), in accordance with 
subsection 1.02. 

 
 F. All deliverables under this item shall be signed and sealed by the QA Surveyor. 
 
 
 

END OF SECTION 
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SECTION 02100 
 

CLEARING AND STRIPPING 
 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. The work to be performed under this Section includes all requirements for the clearing and 

stripping of all areas within the Contract Limit of Work in accordance with the Documents. 
 
1.02 DEFINITIONS 
 
 A. Clearing is the removal from the ground surface and disposal, within the contract limit of 

disturbance, of brush, shrubs, other vegetation, rubbish, and debris (natural and man-made). 
 
 B. Stripping is the removal and stockpiling, within the contract limit of disturbance or as provided 

for by the Engineer, of all topsoils and cover soils that are above the limits of waste including 
matted roots, and organic materials. 

 
PART 2  MATERIALS 
 
  Not Applicable. 
 
PART 3  EXECUTION 
 
3.01 GENERAL 
 
 A. Do not start earthwork operations in areas where clearing and stripping is not complete. 

Comply with erosion, sediment control, and storm management measures specified in the 
SWPPP and Section 02930 (Erosion and Sediment Control). 

 
3.02 CLEARING 
 
 A. Clear all items to the limits necessary to perform construction activities and shred all cleared 

and grubbed material for use in topsoil applications. The Contractor is responsible to dispose 
of cleared and grubbed materials in accordance with State and Federal guidelines. 

 
 B. Burning of any material shall not be permitted on the Site. 

 
3.03 STRIPPING 
 
 A. Cut existing vegetation on the main landfill as close to the existing ground surface as 

possible. Remove material from the ground surface and use it as mulch for temporary 
stabilization. 

 B. Disk the first 6 to 8 in. of cover soils, including stubble vegetation. Thoroughly mix the soils 
with the vegetative matter. 

 C. Remove the completed disked material and stockpile as topsoil. 

 D. Do not over excavate the topsoil material. 

 E. Assure the topsoil is segregated from the waste and cover soils. 

END OF SECTION 
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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, associated in-line structures, interim cover, 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. It is anticipated that all common borrow will be generated from 
existing/relocated interim cover materials.  

 
  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 aggregate materials or infiltration layer. 
 
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 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 
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subsequent geotechnical testing in accordance with Table 02200-1 and as 
directed by the Engineer. 

2. 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. 

3. 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. 

4. 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, 5 
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. 
5. Excluding materials used to achieve subgrade elevations. 

Preconstruction 
Minimum Testing Acceptance Criteria 

Property Test Method Fill Materials1, 3 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. 
3. Excluding materials used to achieve subgrade elevations.

NW-ID-2004-039  June 2005 
 

02200-4

 
B. Keshian 6/12/06, FCN 4200-14

 
B. Keshian 6/12/06, FCN 4200-14



Construction Specifications for LASO TA-73 Airport Landfill; Final 

 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, 2, 3

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.  
2. Excluding materials used to achieve subgrade elevations 
3. See FCN-4200-41 for reduction in testing frequency for MSE wall backfill 

 
Field Quality Control 

Minimum Testing Acceptance Criteria 

Property Test Method Fill Materials1, 3, 4 Infiltration Layer  

Field Dry Density ASTM D2922 98% Standard 
Proctor 

95% Standard 
Proctor1

Field Moisture Content ASTM D3017 ± 3% Optimum -1 to +2% 
Optimum1

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

determined2

  1Fill materials include Structural Fill, Common Borrow and Foreign Borrow.  
2Acceptable range will be established upon completion of preconstruction testing. 
3. Excluding materials used to achieve subgrade elevations. 
4. 95% of standard Proctor allowed for Russell’s gravel aggregate used as backfill behind Walls 1 and 2. 

 
  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 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 
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decomposable, compressible or which cannot be properly compacted, shall not 
contain any recycled materials, and 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.    

  3. Snow, ice, and frozen soil shall be strictly excluded from structural fill materials. 
 
  4. 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. 
 
  5. Recycled materials shall be unacceptable for use as fill. 
 
  6. 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 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 100% 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.) 
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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. 

 
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, as defined in UFGS 
Section 02722 (attached). 

 
2.04 STRUCTURAL FILL 
 

A. Structural Fill used as backfill for the reinforced concrete wall (Wall No.1) and the MSE walls 
shall be aggregate meeting the requirements of the MSE wall vendors guide specifications 
as per FCN-4200-010. Backfill shall be used for the 10 ft immediately behind Wall 1; and 
interim cover material may be used beyond the 10-ft limit to the limit of the preparatory grade. 
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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. 
 
  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. 
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  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. 

 
  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. 
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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. 

 
  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. 
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 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. 

 
  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. 
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  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 shall be compacted to at least 98% of the maximum dry density as 
determined by the Standard Proctor compaction test (ASTM D698), unless 
otherwise approved by the Engineer. 

 
  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, to achieve a compacted thickness of 6 in. per lift. 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 100% 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. 
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  6. The surface of each lift shall be scarified prior to placement of the next lift. 
 
 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. 

 
 G.  Elastic Settlement 
 

1. Elastic settlement or immediate settlement is the immediate change in shape or 
distortion of soil caused by the applied stress and is calculated using the theory of 
elasticity.  For the landfill, the concern for elastic settlement is focused on the loading of 
the airplane hangers and parking of a plane, in addition to the loading that occurs due to 
the placement of new fill. 
The following calculations have been done to evaluate elastic settlement and the 
settlement has been accounted for in the establishment of the lines and grades for the 
preceding layers for the concrete pads and the Matcon pavement: 

 
 The settlement associated with the construction of the concrete foundation and 

pad for the hangers, including the weight of the hangers  

 The elastic settlement that could occur from parking a twin engine plane of the 
appropriate size for the area, on the Matcon for a period of time  

Additionally, there will be some elastic settlement during placement and compaction of fill.  
This settlement will be compensated for by adding and compacting additional material as 
required to meet the specified lines and grades for each fill layer. 

 
A.03 TOPSOIL 
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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 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 
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 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 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.  
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END OF SECTION 
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UFGS SECTION 02722 (SUPPLEMENTAL) 
 

GRADED CRUSHED AGGREGATE BASE COURSE FOR MATCON PAVEMENT 
 

PART 1 GENERAL 
 
1.1 REFERENCES 
 
The publications listed below form a part of this specification to the extent referenced. The publications 
are referred to within the text by the basic designation only. 
 
ASTM INTERNATIONAL (ASTM) 
 
ASTM C 117  (2004) Materials Finer Than 75 micrometer (No. 200) Sieve in 

Mineral Aggregates by Washing  

ASTM C 131  
(2003) Resistance to Degradation of Small-Size Coarse Aggregate 
by Abrasion and Impact in the Los Angeles Machine  

ASTM C 136  
(2004) Sieve Analysis of Fine and Coarse Aggregates  

ASTM C 29/C 29M  (1997; R 2003) Bulk Density ("Unit Weight") and Voids in 
Aggregate  

ASTM D 1556  (2000) Density and Unit Weight of Soil in Place by the Sand-Cone 
Method  

ASTM D 1557  
(2002e1) Laboratory Compaction Characteristics of Soil Using 
Modified Effort (56,000 ft-lbf/cu. ft. (2,700 kN-m/cu.m.))  

ASTM D 1883  (1999) CBR (California Bearing Ratio) of Laboratory-Compacted 
Soils  

ASTM D 2217  
(1985;R 1998) Wet Preparation of Soil Samples for Particle-Size 
Analysis and Determination of Soil Constants  

ASTM D 2922  (2004) Density of Soil and Soil-Aggregate in Place by Nuclear 
Methods (Shallow Depth)  

ASTM D 3017  (2004) Water Content of Soil and Rock in Place by Nuclear 
Methods (Shallow Depth)  

ASTM D 4318  
(2000) Liquid Limit, Plastic Limit, and Plasticity Index of Soils  

ASTM D 75  (2003) Sampling Aggregates  

   
 
SD-06 Test Reports 

• Gradation 
Bearing ratio 
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Liquid limit 
Plasticity index 
Gradation 
Smoothness 
Density 
Thickness 
 

1.3 DELIVERY AND STORAGE 
 
Inspect materials delivered to site for damage and store as to prevent segregation and contamination. 
 
1.4 WEATHER LIMITATIONS 
 
Do not construct base course when atmospheric temperature is below 2 degrees C 35 degrees F or 
when rainfall or other weather conditions detrimentally affect the quality of the finished course. 
1.5 CONSTRUCTION EQUIPMENT 
 
Equipment shall be dependable and adequate for the purpose intended.  Maintain equipment in 
satisfactory and safe operating condition. Subject to approval, special equipment dictated by local 
conditions may be used.  Calibrated equipment, such as scales, batching equipment, spreaders, and  
similar items, shall have been recalibrated by an approved calibration laboratory within 12 months of 
commencing work. 
 
PART 2 PRODUCTS 
 
2.1 MATERIALS 
 
2.1.1 Aggregates 
 
Consist of durable and sound crushed gravel, crushed stone, or crushed slag, free of lumps or balls of 
clay or other objectionable matter. Crushed stone and gravel shall be free from flat, elongated, soft, or 
disintegrated pieces. Crushed gravel retained on a No. 4 sieve shall have at least 90 percent by weight 
with at least two fractured faces and 100 percent by weight with at least one fractured face. Base course 
materials samples shall have a bearing ratio of at least 100 as determined by laboratory tests on a 4-day 
soaked specimen in accordance with ASTM D 1883; compact specimen in accordance with ASTM D 
1557, Method D. Determine grain size in accordance with ASTM C 136 and amount of material finer than 
75 micrometers 200 mesh sieve in accordance with ASTM C 117. Soil binder material, that portion of 
material passing the No. 40 sieve, shall be of such composition that the composite material conforms to 
the requirements specified herein. The base course shall be of such nature that it can be compacted 
readily with watering and rolling to a firm, stable base and shall conform to one of the following sizes: 
 
 
Percentage by Weight Passing 
Square Mesh Laboratory Sieves 
 
Sieves  Percent passing 
 1 1/2 inch                  100   
 1 inch    60-100  
 1/2 inch   30-65 
 No. 4   20-50 
 No. 10   15-40 
 No. 40    5-25 
 No. 200  0-10 
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That portion of the material passing the No. 40 sieve shall have a liquid limit of not more than 25 and a 
plasticity index of not more than 5 as determined by ASTM D 4318. Prepare samples in accordance with 
ASTM D 2217, Procedure A. 
 
PART 3 EXECUTION 
 
3.1 BASE COURSE 
 
Construct the graded aggregate base course on a prepared sub-grade, as indicated. Provide line and 
grade stakes for control. Place grade stakes in lanes parallel to the centerline of areas to be paved and 
space for string lining or other control methods. The base course shall consist of aggregate processed, 
deposited, spread, and compacted on a prepared surface. The Contractor shall be responsible for 
protection of completed areas against detrimental effects. Recondition, reshape, and re-compact areas 
damaged by freezing, rainfall, or other weather conditions. 
3.2 Reserved 
 
3.3 MIXING OF MATERIALS 
 
Mix aggregates in a stationary or traveling plant. Proportion aggregates by weight or volume in such 
quantities that specified gradation, liquid limit, and plasticity index requirements are met after the base 
course has been placed and compacted. Incorporate, during the mixing operation, water in quantities 
sufficient to provide the necessary moisture content for the specified compaction. Mixing operations shall 
produce satisfactory uniform blending and the method of discharging into trucks shall not produce  
segregation. 
 
3.4 PLACING 
 
Do not dump mixed materials in piles, but place on prepared sub grade or sub base in layers of uniform 
thickness with a spreader. When a compacted course 6 inches in thickness is required, place material in 
a single layer. When a compacted course in excess of 6 inches is required, place material in layers of 
equal thickness. Do not exceed 6 inches or have less than 3 inches in thickness for any compacted layer. 
Place layers so that when compacted, they will be true to grades or levels required with the least possible 
surface disturbance. Where the base course is constructed in more than one layer, clean previously 
constructed layers of loose and foreign matter. Maintain material water content during the placing period 
to obtain the compaction specified. Make adjustments in placing procedures or equipment to obtain true 
grades, to minimize segregation and degradation, to reduce or increase water content, and to insure a 
satisfactory base course. 
 
3.4.1 Stationary-Plant Method 
 
Mix aggregates, binder material and water until a uniform homogeneous mixture is obtained. Do not 
dump materials in piles; place in layers of essentially uniform thickness, not to exceed 6 inches after 
compaction, by an approved spreader. Tail gate spreading will be acceptable only with permission, under 
conditions such as where space limitations prohibit use of the spreader. 
 
3.4.2 Windrow Traveling-Plant Method 
 
Place aggregates and binder materials in windrows of such cross section and proportions that, when 
picked up, mixed, and re-deposited in windrows, the finished mixture shall conform to the specified 
requirements. Do not exceed the rated capacity of the traveling plant with the size of the windrow of the 
combined materials. Add water, in quantity sufficient to provide the necessary moisture content for 
compacting, to the aggregates at the time of mixing. Mix materials uniformly by the traveling plant,  
deposit in windrows of uniform cross section, and spread in a layer of uniform thickness to the required 
contour and grades. 
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3.5 COMPACTING AND FINISHING 
 
Immediately following the placing, spread the finished mixture uniformly in a layer and bring to optimum 
moisture content. The loose thickness and the surface of the layer shall be such that the specified density 
and the required thickness shall be obtained after compaction. Compact the layer with steel-faced, 
vibrating or pneumatic-tired rollers, or other suitable compacting equipment or combinations thereof. 
Continue compacting until the layer is compacted through the full depth to a field density of at  
least 100 percent of the maximum density at optimum moisture content tested in accordance with ASTM 
D 1556 or and ASTM D 3017. In areas not accessible to rollers or compactors, compact the mixture with 
mechanical hand tampers. If the mixture is excessively moistened by rain, aerate by  
blade graders, or other suitable equipment. Aerate until the moisture content of the material is that 
needed to obtain the required density. Finish the surface of the layer by a combination of rolling and 
blading. Final surface shall be smooth and free from waves, irregularities, and ruts or soft yielding spots. 
 
3.6 PROOF ROLLING 
 In addition to compacting the base course to the required density, proof roll the top surface of the 
completed base course with a single pass of a loaded dual axle dump truck. When under the action of the 
proof rolling, the base course yields, pumps, or otherwise fails, remove, replace with suitable materials, 
and re-compact materials in the base course or in the underlying layers indicated to be unsatisfactory. 
The speed of the roller shall not exceed 8 kph 5 miles per hour. Obtain approval from the Engineer and 
the MatCon subcontractor’s technical lead upon completion of the proof rolling of the base course. 
 
3.7 FINISHING AT EDGES OF BASE COURSE 
 
Place earth or other approved materials along the edges of the base course in such quantity that it will 
compact to the thickness of the course being constructed. When the course is being constructed in two or 
more layers, place material to the thickness of each layer. In each operation, allow at least a one foot 
width of the shoulder to be rolled and compacted simultaneously with the rolling and compacting of each 
layer. 
 
3.8 FIELD QUALITY CONTROL 
 
Approve materials and material sources in advance of the use of such materials in the work. Replace 
base where samples are removed. Take duplicate samples at the same time and in the same manner as 
the original. 
 
3.8.1 Sampling 
 
3.8.1.1 Aggregates at the Source 
 
Prior to production and delivery of aggregates, take at least one initial sample in accordance with ASTM 
D 75. Collect each sample by taking three incremental samples at random from the source material to 
make a composite sample of not less than 50 pounds. Repeat above sampling when source  
of material is changed or when unacceptable deficiencies or variations from specified grading of materials 
are found in testing. 
 
3.8.1.2 During Construction 
 
Take one random sample from each 1000 tons of completed course material, but not less than one 
random sample per day's run. Take samples in accordance with ASTM D 75. 
 
3.8.1.3 Sample Identification 
 
Place each sample in a clean container, securely fastened to prevent loss of material. Tag each sample 
for identification and with the following information: 
 

NW-ID-2004-039  June 2005 
 

02200-21



Construction Specifications for LASO TA-73 Airport Landfill; Final 

Contract No._______________________________________ 
Sample No._____________________ Quality __________ 
Date of Sample_____________________________________ 
Sampler____________________________________________ 
Source_____________________________________________ 
Intended Use_______________________________________ 
For Testing________________________________________ 
 
3.8.2 Testing 
 
3.8.2.1 Aggregates 
 
Test each sample of base course material without delay. Make gradation tests from each sample in 
accordance with ASTM C 136. Make sieve analysis on material passing the No. 200 sieve in accordance 
with ASTM C 117. 
 
3.8.2.2 Smoothness Tests 
 
Test with a 10 foot straightedge, applied parallel with and at right angles to the center line of the paved 
area. Correct deviations in the surface in excess of 1/2 inch by loosening, adding or removing material, 
reshaping, watering, and compacting. The smoothness requirements specified herein apply only to the 
top layer when base course is constructed in more than one layer. 
 
3.8.2.3 Field Density Tests 
 
ASTM D 1556 or ASTM D 3017. Take one test for each 500 square yards of each layer of base course. 
 
3.8.2.4 Laboratory Density Tests 
 
In accordance with ASTM D 1557, Method D. 
 
3.8.2.5 Thickness Tests 
 
Measure thickness of base course at intervals such that there will be a depth measurement for at least 
each 500 square yards of complete base course. Make depth measurements by test holes, at least 3 
inches in diameter, through the base course. Where base course deficiency is more than 1/2 inch, correct 
by scarifying, adding mixture of proper gradation, reblading, and re-compacting. Where the measured 
thickness is more than 1/2 inch thicker than indicated, consider it as the indicated thickness plus 1/2 inch 
for determining the average. The average thickness is the average of the depth measurements and shall 
not under run the thickness indicated. 
 
3.9 MAINTENANCE 
 
After construction is completed, maintain the base course throughout, except where portion of the 
succeeding course is under construction thereon. Maintenance includes drainage, rolling, shaping, and 
watering, as necessary, to maintain the course in proper condition. Correct deficiencies in thickness, 
composition, construction, smoothness, and density, which develop during the maintenance, to conform 
to the requirements specified herein. Maintain sufficient moisture by light sprinkling with water at the 
surface to prevent a dusty condition. 
 
 
 

-- End of Section - 
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SECTION 02260 
 

ON-SITE WASTE EXCAVATION AND TRANSPORT 
 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION OF WORK 
 

A. This section includes the requirements for the on-site transport of excavated materials 
from one area of the airport landfill to another area of the same landfill. This section is not 
applicable to the DDA.  

 
1.02  RELATED SECTIONS AND REFERENCES 
 
 A. Section 02100 – Clearing and Stripping. 
  
 B. Section 02200 – Earthwork. 
 

C. SWPPP, June 2005. 
 

D. CQCP, June 2005. 
 
 E. Construction Plan for LASO TA-73 Airport Landfill, June 2005. 
 
PART 2  MATERIALS 
 
2.01  GENERAL 
 

A. The Contractor shall provide all materials and equipment required for the excavation, 
transport and handling of waste and soil materials within the boundaries of the site. 

 
PART 3  EXECUTION 
 
3.01  EXCAVATION 
 

A. The Contractor shall complete excavation of site materials as shown on the Drawings.  
 

B. Contour maps are provided to the Contractor for his use in determining the “cuts” 
necessary to minimize over-excavation of the waste and mixture of cover soils into the 
waste. It is suggested that the Contractor stake the cut excavations in the field and 
perform “test pitting” as necessary to verify the thickness designated on the contour 
maps.  

 
C. Prior to the excavation of any waste materials, test pits shall be excavated to determine 

the horizontal limits of waste.  Pits shall be spaced at 100 ft on center on the north, south 
and west sides of the landfill and the delineated edge of waste marked in the field and 
surveyed for inclusion on the project as-builts.  All relocated waste shall be placed within 
these limits to ensure coverage by the final cover system.  

 
D. Excavation for wall construction shall be limited to the minimum amount of material 

necessary to construct the concrete wall and the mechanically stabilized earth retaining 
walls. All excavations in waste required to facilitate wall construction shall be cut back to 
a safe working slope of between 1H:1V and 1.5H:1V or flatter if dictated by the density 
and composition of the materials encountered. All waste shall be excavated to a distance 
of between approximately 3 and 8 ft from the rear face of the concrete retaining wall to 
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permit installation of the wall footing(s). The waste shall be cut from the base level of 
Wall No. 1 at a slope of no steeper than 1.25H:1V to the base elevation of the Wall No. 2. 
From the base elevation of Wall No. 2 the waste slope shall be cut at an inclination of no 
steeper than 1.5H:1V. This slope inclination shall extend to the point at which the 
temporary slope intersects the 4H:1V permanent slope. These excavation requirements 
may be modified based on the actual conditions encountered in the field with the 
approval of the Engineer. 

 
The exposed face of the excavated waste shall be closely monitored during excavation 
and for the period up until backfill is placed. If movement of the waste is observed or if 
tension cracks are observed on or near the top of the slope, measures shall be taken to 
stabilize the slope. These measures may include removal of additional waste material to 
create a flatter slope. 

 
Excavated slope shall be protected from extreme precipitation and surface water runon 
by the use of temporary covers (soil or plastic), berms, ditches,etc.    

 
E. If embedded debris is encountered while excavating waste from the slopes the 

Contractor shall cut off such debris flush with the final excavated slope face so as not to 
cause a potential collapse or instability of the slope. The Engineer may permit excavation 
of embedded debris based on size, location and composition of the embedded debris 
and surrounding materials.   

 
3.02  TRANSPORTATION 
 

A. The Contractor shall transport the waste materials to the fill areas shown on the 
Drawings. Vehicles shall be operated in a safe and controlled manner. Vehicles shall not 
be operated on airport roadway or taxiways without prior authorization of the airport 
manager. 

 
3.03  MATERIAL PLACEMENT 
 

A. The Contractor shall place excavated waste from the site in the fill areas as shown on the 
Drawings and in accordance with Section 02266 specifications.  

 
3.04  CONTROL OF DUST, ODORS, AND SPILLS 
 

A. The Contractor shall implement measures to strictly control dust, odors, and spills during 
the on-site transport of excavated materials. The gates of hauling vehicles shall be 
sealed tightly to prevent the release of materials during transport and vehicles will not be 
overloaded so that the waste material rolls off the tops of loaded vehicles. The Contractor 
shall use covers/tarps to prevent the release of dusts and odors from trucks, scrappers, 
etc., as necessary. Dust control measures shall be implemented as necessary to prevent 
hazardous conditions for aircraft operations. 

 
 

 
END OF SECTION 
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SECTION 02266 
 

LANDFILL WASTE PLACEMENT PROCEDURES 
 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION OF WORK 
 

A. Capping of the airport landfill includes the relocation of waste from the north and east 
slopes and from areas on top of the landfill and consolidation of this waste on the flat 
portion of the landfill within the limit of the landfill final cover system shown on the 
Drawings.  

 
B. The toe of the east slope will be relocated approximately 10 ft westward (as defined on 

the Drawings) to allow the inclusion of the landfill cap (concrete wall) while maintaining a 
buffer zone between the edge of the cap and the canyon wall. The east slope will be 
backfilled with free-draining structural fill to allow this area to be tied into the native 
soil/bedrock/waste and to provide a stable foundation for the mechanically stabilized 
earth retaining walls. 

 
C. This section includes requirements for the main landfill only.  

 
1.02  RELATED WORK 
 
 A. Section 02200 – Earthwork. 
 
 B. Section 02930 – Erosion and Sediment Control. 
 

C. SWPPP, June 2005. 
 
D. CQCP, June 2005. 
 
E. Construction Plan for LASO TA-73 Airport Landfill, June 2005. 

 
1.03  SUBMITTALS 
 

A. Topographic survey as described in subsection 1.04.A. Survey shall be prepared and 
submitted with Contractor’s application for payment of waste relocation. 

  
PART 2  MATERIALS 
 
2.01  GENERAL 
 

A. The Contractor shall provide all materials and equipment to place, spread, and compact 
the waste and soil materials within the landfill.  

 
B. Relocated waste shall not be used as backfill against any wall or around any pipe or 

structure. 
 
 

PART 3  EXECUTION 
 
3.01  GENERAL 
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A. All relocated waste shall be placed within the limits shown on the Drawings or as 
otherwise defined by the Engineer based on the findings of test pit excavations. 

 
3.02  PLACEMENT AND COMPACTION 
 

A. The excavated material shall be spread with dozers or similar earthmoving equipment 
under controlled lift and compaction construction. 

 
B. Large pieces shall be isolated and filled around with soil or other smaller wastes in order 

to minimize voids. 
 

C. Large, flat pieces shall be placed flat and filled around on all sides with soil/waste.  
Enough horizontal space between slabs in the same lift shall be maintained for 
compaction equipment to operate. 

 
D. At least 1 foot of waste/soil shall separate large, flat pieces.  No direct stacking will be 

permitted. 
 

E. Waste shall be compacted until they are visually observed to be dense, stable and 
unyielding, or as directed by the Construction Manager. The Contractor shall complete as 
many passes as necessary of the compaction equipment to achieve a satisfactory 
condition. 

 
F. Special care shall be taken when excavating waste, or soil approximately 10 ft east of the 

existing storm drain (trench drain) located along the western edge of the landfill.  Any 
damage to existing structures designated to remain in place shall be repaired by the 
Contractor at no additional cost to the Owner. 

 
G. The subgrade exposed after removal of waste from the east slope on which the MSE wall 

(Wall No. 2) is to be constructed shall be thoroughly compacted. A relatively smooth and 
level subgrade shall be provided for construction of the MSE wall.  

 
H. The Contractor shall use extreme care when compacting waste on and around the east 

and north slopes. Operation of equipment in static mode may be necessary to ensure 
stability of excavated slopes. If equipment cannot be operated in vibratory mode heavier 
compaction equipment may be required to sufficiently densify the waste. 

 
3.03  CONDITION AREAS 
 

A. Should excavated waste material that is saturated be placed within the landfill, the 
Contractor shall set aside an area to dry said wastes. 

 
B. The area to dry these soils shall not be within 5 ft of the final grades for the cover system 

or within 50 horizontal ft of the final side slope grades. 
 
C. The Contractor shall spread the saturated material in thin lifts and dry the material by 

racking, tilling, liming, mixing in dry soil, or other approved methods. 
 
D. Areas used to dry saturated material will not be stacked upon each other for more than 

two consecutive loose lifts. 
 
3.04  PREPARATORY GRADE 
 

A. An allowance for the dimensions of the cover system shall be incorporated into the 
grading. 
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B. Landfill outslopes will be stabilized with riprap as shown on the Drawings. 
 

END OF SECTION 
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SECTION 02270 
 

CHANNEL PROTECTION 
 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. The work to be performed under this section includes furnishing all labor, materials, tools, 

and equipment necessary for providing protection for slopes, ditches, channels, and riprap 
outlet protection to the configuration and extents indicated in accordance with the Contract 
Documents. 

 
1.02 SUBMITTALS 
 
 A. In accordance with Section 01340, submit a Certificate of Compliance before delivery of 

materials for the items listed below: 
 
  1. Stone. 
 
  2. Geotextiles and fasteners. 
 
  3. Erosion control blankets. 
 
  4. Erosion control mats. 
 
 
PART 2  PRODUCTS 
 
2.01 STONE FOR OUTLET AND CHANNEL PROTECTION 
 
 A. Stone shall meet the requirements of NMDOT Section 602.221. 
 
 B. Stone for riprap shall be composed of a well-graded mixture of stone size such that the 

material size, based on a gradation analysis, is consistent with Table 02270-1. 
 
  Riprap shall be reasonably well-graded from the smallest to the largest size specified and 

shall be controlled by visual inspection. 
 

C. No broken concrete shall be used on this project. 
 
 D. Riprap shall be National Crushed Stone Association (NCSA) Class Size R3 and R5. 
 
2.02 EROSION CONTROL MATTING 
 
 A. Channel beds and newly graded sideslope protection shall utilize synthetic erosion control 

mats as required. 
 
 B. Temporary grass stabilization seed mixture shall meet the requirements of Section 02932. 
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Table 02270-1 
 

Riprap Gradation 
 

Class, Size No. (NCSA) 
(percent passing) Rock Size (in.) 

R5 R3 
18 100*  
9 15 – 50  
6  100* 
4 0 – 15  
3  15 – 50 
2  0 – 15 

Nominal Placement 
Thickness (in.) 18 12 

* Maximum allowable rock size. 
 
2.03 RENO MATTRESSES 
 

A. Reno mattresses shall be manufactured by Maccaferri, Terra Aqua Gabions, Inc. or 
Engineer-approved equal.  Reno mattresses shall be a minimum thickness of 9 inches. In-fill 
material shall be 3 to 6 in. crushed stone or as otherwise required by the reno mattress 
manufacturer. Crushed stone shall have an aggregate index (AI) of 35 or less as defined by 
NMDOT Division 900. 

 
 
PART 3  EXECUTION 
 
3.01 RIPRAP 
 
 A. Place geotextile loosely over the prepared subgrade. Overlap the geotextile panels a 

minimum of 18 in. Place and shingle panels parallel to the flow and slope. Anchor panels 
with securing pins inserted through the geotextile, along, but not closer than 2 in. to each 
edge and at distances required to prevent displacement before or during construction. 
Stagger overlaps perpendicular to the flow a minimum of 5 ft. Geotextiles damaged or 
displaced before, during, or after placement shall be replaced or repaired by the Contractor 
at no cost to the Engineer. 

 
 B. Place riprap on subgrade or geotextile material to its full specified thickness and to the extent 

shown on the Drawings. Placement shall be in one operation in such a manner as to not 
disturb underlying material. End dumping of rock upon the geotextile shall not be permitted. 

 
 C. The larger stones shall be well distributed and compact. Hand placing or rearranging of 

individual stones by mechanical equipment may be required to secure the required results. 
 
 D. Riprap shall be placed starting at the toe of slope and proceeding upslope. 
 
 E. Equipment operations shall meet the requirements of 02200 Part 3.02A.5. 
 
3.02 EROSION CONTROL MATS 
 
 A. Erosion control mats for channel protection, where indicated on the Drawings or ordered by 

the Engineer, shall be installed in strict accordance with the manufacturer’s 
recommendations.  
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3.03 RENO MATTRESSES 
 
 A. Reno mattresses, where indicated on the Drawings or ordered by the Engineer, shall be 

installed in strict accordance with the manufacturer’s recommendations.  
 
 

END OF SECTION 
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SECTION 02273 
 
 MECHANICALLY STABILIZED EARTH RETAINING WALL 
 
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 mechanical stabilized earth (MSE) 
retaining walls on the east slope of the landfill at the locations shown on the Drawings. 

 
 B. The Retaining Wall Subcontractor (Subcontractor) shall complete a detailed design of the 

proposed retaining walls to determine all required wall dimensions, materials and details, 
and all other material components to provide for stable wall construction and long-term 
performance in accordance with the requirements of local building codes, the 
International Building Code (IBC), standard engineering design practice and this 
Specification. If a conflict should exist between any of the above-referenced requirements 
the more stringent requirements shall govern. 

 
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 walls. 
 

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

 
F. The Subcontractor shall afford the Engineer the opportunity to verify and confirm the 

stability of the east slope of the landfill and the Subcontractor shall modify the MSE wall 
design as required based on the results of the analyses completed by the Engineer. 

 
1.02 QUALITY ASSURANCE 
 
 A. Upon acceptance by the Engineer and Owner of the retaining wall design, the 

Subcontractor shall construct the retaining wall 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 wall to the Engineer. The Engineer reserves the 
right to require additional testing of any and all materials. 
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 C. The Subcontractor shall follow the recommended handling, storage and installation 
guidelines and recommendations provided by the manufacturers of the wall components. 

 
1.03 SUBMITTALS 
 
 A. Design 
 

1. The Subcontractor shall submit a conceptual design describing the proposed wall 
materials including facing units, geosynthetic reinforcement and earth/rock anchors 
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), 
wall reinforcement and drainage, and installation requirements necessary to 
demonstrate stable wall construction and long-term performance. The design shall be 
such that changes in wall length and alignment can be accommodated and 
implemented in the field. 

 
3. The Subcontractor shall design an anchorage system that can be installed in the event 

there is insufficient space to install the required length of geosynthetic reinforcement. 
This anchorage system shall consist of earth/rock anchors installed in pre-drilled 
holes and connected to the geosynthetic reinforcement via a round structural 
member. A typical detail of such a system is shown in Appendix A. 

 
4. The Subcontractor shall complete any and all site and subsurface investigations it 

deems necessary to complete a proper wall design. All investigation activities shall 
be coordinated with the Owner. 

 
5. The wall 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 wall design, the Contractor shall prepare and submit detailed 

drawings which fully describe the construction of the retaining walls, including plan 
and elevation views, profiles, cross-sections, and details. Details shall include fence 
post installation details, termination details into the rock face, termination details into 
soil/armored slope, details at alignment changes, etc. 

 
  

NW-ID-2004-039  June 2005 
 

02273-2



Construction Specifications for LASO TA-73 Airport Landfill; Final 

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 walls. The information 
shall include a description of the facing units, (e.g., dimensions, color, durability, 
material of construction, strength, etc.). In addition, geosynthetic test data shall be 
provided. This data shall include, at a minimum, polymer type and test results, wide 
width tensile strength, elongation, creep behavior, roll dimensions, etc. If applicable, 
connection strength data shall be provided for the proposed geosynthetic 
reinforcement and the proposed facing unit.  

 
 D. 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 
retaining walls.  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. 

 
 E. 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. 

 
 F. 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 
retaining wall construction. 

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

the retaining walls. 
 
 G. 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 
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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.   

 
1.04 DESIGN REQUIREMENTS 
 

A. International Building Code (2003) 
 

1. The wall shall be designed in accordance with the requirements of the International 
Building Code (IBC) 2003, or most recent version. These requirements include the 
following: 

a) Minimum factor-of-safety against overturning and sliding  
(static) = 1.5 (Section 1806) 

b) Minimum factor-of-safety against overturning and sliding  
(dynamic) = 1.1 

c) Site Class D for seismic design (Section 1615) 
d) 0.2 second spectral response acceleration (5% of critical damping) for 

Site Class B Ss = 0.3385g (Figure 1615(1)) 
e) 1 second spectral response acceleration (5% of critical damping) for 

Site Class B S1= 0.0976g (Figure 1615(2)) 
f) Site coefficient Fa = 1.529 (Table 1615.1.2(1)) 
g) Site coefficient Fv = 2.4 (Table 1615.1.2(2)) 
h) KH = 0.345g (or other appropriate load with approval of the Engineer) 
i) KV = 0 

 
2. The global slope stability of the MSE walls and slopes shall be evaluated. 
 
3. An equipment surcharge load of appropriate magnitude and size shall be 

incorporated in the design. 
 
4. The walls shall be designed with batters and to heights that facilitate the construction 

of 4H:1V back slopes as shown on the Drawings.  
 

B. Standard Engineering Design Practice 
 

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

2. The reinforcing length shall be minimized to the greatest extent permitted by design. 
The length of reinforcing may be governed by global slope stability in which case the 
reinforcing length will be increased to satisfy global slope stability. 
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C. Earth/Rock Anchorage System 
 

1. If an earth/rock anchorage system is required, the system shall be designed with 
adequate and appropriate factor-of-safety values. A minimum factor-of-safety of 1.5 
should be applied to the calculated tension load in the anchor. The design shall 
include a construction quality control program, which shall include a requirement to 
test each anchor to confirm its load carry capacity.  

 
 
PART 2 MATERIALS 
 
2.01 GENERAL 
 

A. The Subcontractor shall provide materials in accordance with the approved design for the 
construction of MSE retaining walls. 

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

design.  
 

C. The facing units/façade/veneer of the MSE wall shall be concrete block, natural stone, or 
other material approved by the Engineer and Owner. The facing units/façade/veneer 
shall be durable and earth tone (natural) in color. Crushed tuff is not an acceptable facing 
unit.  

 
D. Earth/rock anchorage system as required to compensate for reduced length of 

geosynthetic reinforcement. 
 
 
PART 3 EXECUTION 
 
3.01 GENERAL 
 

A. The Subcontractor shall coordinate all work with the Contractor. The Subcontractor shall 
be responsible for the handling of all materials associated with the construction of the 
walls including the placement and compaction of the backfill material. The Contractor 
will furnish and supply backfill material to a location close to the wall but will not 
spread, place or compact the material. The Subcontractor shall be responsible for the 
installation of the wall facing units. 

 
B. The Subcontractor shall provide all labor, equipment and materials required to complete 

the construction of the approved wall design. 
  
C. The Subcontractor shall maintain the geosynthetic reinforcement in the correct alignment 

during backfill placement. 
 
3.02 EXCAVATION 
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 A. Excavation of any materials required to complete the installation of the walls shall be 

completed by the Contractor. The Contractor shall complete excavation activities in 
accordance with the Specification and Drawings and as otherwise may be required to 
satisfy the MSE wall design requirements except that intact bedrock will not be 
excavated. The Subcontractor shall schedule all work so as not to interfere with 
excavation activities or other site work.  

 
3.03 SURVEYS 
 

A. The Contractor shall provide the necessary surveying services to establish the approved 
wall locations (alignments) and elevations.  The Subcontractor shall be responsible for 
maintaining the correct horizontal and vertical alignment of the walls. The Contractor 
shall provide as-built surveys of the completed walls. The Subcontractor shall correct any 
and all deficiencies identified in any survey completed by the Contractor. 

 
3.04 RETAINING WALL INSTALLATION 
 

A. The Subcontractor shall be responsible for constructing the retaining walls to the lines and 
grades shown on the Drawings, and in accordance with the approved design. 

 
B. Wall No. 2 will not be constructed until the backfill for Wall No.1 has been placed, 

compacted and approved by the Engineer. 
 
3.05 RESISTANT MATERIAL 

 
A. If, during the excavation of the waste by the Contractor, resistant material, i.e., bedrock is 

encountered, the Contractor shall remove as much bedrock as is deemed practicable. That 
is, the Contractor shall remove weathered material. If upon removal of this weathered 
material there is not sufficient space to permit the installation of the required length of 
geosynthetic reinforcement, the Subcontractor shall install earth/rock anchors as required 
to provide equivalent reinforcement capacity. The Subcontractor shall be responsible for 
designing, furnishing and installing earth/rock anchors and associated materials. It should 
be assumed that rock drilling/coring will be required to permit the installation of the 
anchors. All anchors shall be tested. Testing protocols shall be agreed upon by the 
Engineer, Contractor and Subcontractor prior to the installation of any anchors. Test 
results shall be documented.  

 
3.05 ALIGNMENT 
 

A. If, during the excavation of the waste by the Contractor, resistant material, i.e., bedrock is 
encountered at locations which will not permit the installation of any wall at the 
alignment and to the extents shown on the Drawings, the Engineer will modify the wall 
alignment and extent accordingly to accommodate the conditions encountered. The 
Subcontractor shall install the wall(s) to the revised alignment and extents and shall 
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complete any necessary additional design calculations. Design revisions shall be 
submitted to the Engineer for review and approval prior to installation.  

 
B. The front face of the Wall No. 2 shall be off-set from the rear face of Wall No. 1 a 

minimum distance as shown in Table 02273-1. The wall alignment shown on Drawing 
2009 shall be constructed except that the setback distance shall never be less than shown 
in Table 02273-1.  

 
Table 02273-1 

MSE Wall Minimum Required Setback Distance 
 

Starting 
Station 

Required Setback from 
rear face to front face (ft) 

3+56 4.63 
3+50 5.90 
3+42 8.04 
3+34 9.31 
3+30 10.59 
3+24 12.50 
3+20 13.77 
3+08 16.37 
3+04 17.64 
3+00 18.92 
2+96 21.20 
2+80 22.47 
2+50 23.75 
2+05 22.47 
2+00 20.20 
1+83 19.56 
1+64 18.28 
1+60 17.01 
1+53 15.69 
1+45 15.05 
1+30 13.77 
1+26 10.59 
1+22 9.31 
1+15 8.04 
1+07 5.90 
1+00 4.63 
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3.06 BACKFILLING 
 

A. The Subcontractor shall place and compact all backfill materials and shall ensure that the 
geosynthetic reinforcement is installed in accordance with the design requirements and 
the manufacturer’s recommendations. The Subcontractor shall ensure that all slack is 
removed from the geosynthetic reinforcement prior to and during backfilling operations. 
The Subcontractor shall confirm that the proposed backfill satisfies both the design and 
manufacturer’s requirements. 

 
  
 
 END OF SECTION 
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APPENDIX A 
 
 
 
 

Typical Earth/Rock Anchor System 
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SECTION 02511 
 

HOT MIX ASPHALT 
MODIFIED ASPHALT TECHNOLOGY FOR WASTE CONTAINMENT 

MatCon™ 
 
  
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. The work to be performed under this section includes requirements for the design, supply, 

placement, and inspection of hot mix asphalt (HMA) to be installed on top of an aggregate 
subbase on the flat top of area of the landfill as shown on the Drawings. All aspects of the 
work shall be completed in conformance with the standards and procedures established by 
Wilder Construction Company (WCC) for the design, placement and inspection of 
MatCon™.  

 
1.02  RELATED SECTIONS AND REFERENCES 
 
 A. Section 02200 – Earthwork 
 
1.03 DEFINITIONS 
 
 A. Definitions pertinent to the earthwork requirements of this project include: 
 
  1. MatCon™ - a hot mix asphalt mix that combines a proprietary binder and strictly 

specified aggregates. 
 
  2. Wilder Construction Company – holder of the patent on the binder and the party 

responsible for designing the asphalt mix and for ensure the quality of the material 
and workmanship associated with the installation of MatCon™.  WCC is responsible 
for evaluating and approving materials (aggregates) and for training and certifying 
asphalt manufacturing plants and installation contractors. 

 
  3. Certified Installation Contractor - a contractor certified by WCC to install MatCon™. 
  
1.04 QUALITY CONTROL 
 
 A. General 
 
  1. WCC shall provide a quality control document that shall address inspection and 

testing of aggregate materials, inspection of asphalt manufacturing plants, training of 
installation contractors, certification of manufacturing plants and installation 
contractors, inspection and testing of the completed product. The quality control 
document shall also address repair and/or replacement procedures. 

 
1.05  SUBMITTALS 
 
 A. Delivery Tickets 
 
  1. Delivery tickets showing the following information with each load of HMA delivered to 

the site shall be submitted to the SS: 
 
   a. Name and location of supplier. 
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   b. Type and amount of material delivered. 
 
 B. Mix Design 
 
  1. Submit mix design procedure and mix design. 
 
 C. Certified Test Reports 
 
  1. Submit the results of all tests completed as part of the mix design  
 
  2. Submit the results of all tests completed on the finished pavement. 
 
PART 2  MATERIALS 
 
2.01 MatCon™ 
 
 A. Hot Mix Asphalt 
 
  1. The HMA shall be as specified by WCC. 
 
  2. The in-place HMA shall have a permeability of no greater than  

1x10-8 cm/sec. 
 
PART 3  EXECUTION 
 
3.01   SUBGRADE 
 
 A. General 
 
  1. The certified installation contractor shall inspect the subgrade on which the 

MatCon™ will be installed and ensure that it satisfies the requirements stipulated by 
WCC. If deficient areas are identified, the certified installation contractor shall notify 
the Contractor. The Contractor shall repair deficient areas to the satisfaction of the 
certified installation contractor.  

 
3.02 MatCon™ INSTALLATION 
 
 A General 
 

1. MatCon™ shall be installed in conformance with the requirements stipulated by 
WCC. 

 
2. The interface between the MatCon™ and other materials shall be sealed by 

applying a slurry of hot asphalt to the joint as recommended by WCC. The slurry 
shall be applied in a manner that will result in neat lines. A fine sand shall be spread 
over the slurry after it has been applied, if so directed by the Engineer. 

 
3. A bonding agent shall be applied to all vertical or near vertical surfaces against 

which MatCon™ will be placed. 
 

A.04 TESTING AND INSPECTION 
 

I. Testing and inspection of the completed MatCon™ shall be completed in accordance with 
WCC requirements or as otherwise required by the Engineer. 
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3.04 TOLERANCES 
 
 A. The MatCon™ shall be placed to the limits shown on the Drawings. The tolerance on the 

constructed surface shall be ±0.1-foot for every 100 feet with no compounding of tolerances. 
All minimum and maximum slopes shall be maintained. 

 
 
 

END OF SECTION 
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SECTION 02720 

 
STORM DRAIN SYSTEM 

 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. The work to be performed under this section includes requirements to construct a storm 

drain system completed in place to the limits indicated in accordance with the Contract 
Documents. 

 
1.02 QUALITY CONTROL 
 
 A. Test materials as set forth in the applicable referenced Specifications and as required herein. 
 
 B. Requirements for inspection and testing of concrete inlets, culverts, manholes, and trenches, 

as required, are specified in Section 03400. 
 
 C. As part of the QA effort, the Engineer may inspect and test all pipe, fittings, and joint material 

upon delivery to the site or at the factory. The Engineer may perform, on a continual basis, 
plant certification and in-process inspections at no cost to the Contractor. 

 
1.03 SUBMITTALS 
 
 A. Certificates of Compliance 
 
  1. Submit Certificates of Compliance and shop drawings before delivery of materials in 

accordance with Section 01340 for pipe, precast concrete (manholes, inlets, etc.), 
and fittings furnished by the Contractor under this section. Certificates shall include 
the Engineer's name; job location; the Contractor's name, types, classes, and 
strengths of pipe; and the pipe manufacturer's name. Certificates of Compliance for 
concrete and masonry materials are specified in Section 03400. 

 
 B. Invoices 
 
  1. A packing list or invoice shall accompany every shipment and shall contain the 

following information: Engineer's name, type and class of pipe, length, and other 
pertinent information.  

 
 C. Installation and Repair Recommendations 
 
  1. Submit manufacturer's recommended installation and repair methods and 

procedures for pipe and structures. Repairs shall be performed by the manufacture 
using specifically trained personnel and shall proceed only after approval of the 
Engineer and in his presence. 

 
1.04 DELIVERY, STORAGE, AND HANDLING 
 
 A. Delivery of pipe shall be coordinated with installation or shall be unloaded with proper 

equipment along the line of work, outside trench limits near as practicable to point of final 
placement, facing in proper direction, and properly wedged secure. It shall be stored away 
from brush and in an accessible area for inspection. 
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 B. Pipe and appurtenances shall be unloaded and handled with a crane or backhoe of 
adequate capacity equipped with appropriate slings to protect the material from damage. If 
damage occurs and is deemed repairable, it shall be repaired as directed by the Engineer in 
accordance with the manufacturer's recommendations. If damage is not repairable in the 
opinion of the Engineer, such pipe will be rejected and shall be removed and replaced at the 
Contractor's expense. 

 
PART 2  PRODUCTS 
 
2.01 PIPE AND FITTINGS 
 
 A. Pipe product shall conform to NMDOT Section 570. 
 
  Pipe between structures or between the structure and terminus shall be of the same size and 

material and shall be furnished by the same manufacturer. Each pipe length and fitting shall 
be clearly marked with the manufacturer's name or trademark and pipe type or strength.   

 
2.02 JOINTING MATERIAL (CONCRETE PIPE) 
 
 A. Mortar for pipe joints shall conform to NMDOT Section 570.322. 
 
2.03 JOINT MATERIAL (CONCRETE TRENCH) 
 
 A. Joint gasket materials shall be Concrete Sealants Inc., type CS-440, rope gasket having a 

diameter of 1.5 inches. 
 
 B. Concrete Adhesive shall be Concrete Sealants Inc., type CS-75. 
 
 C. Joint Sealant shall be SIKA 1A.. 
 
2.04 HIGH DENISTY POLYETHYENE (HDPE) PIPE 
 
 A.  HDPE pipe shall be tested prior to shipment to the site to ensure that the physical 

properties are in accordance with ASTM D-3350.  Only newly manufactured pipe, 
specifically for this project will be accepted.   The pipe shall be manufactured in 
accordance with ASTM F-714 and ASTM D-3261. 

 
 B. The HDPE piping shall have a wall thickness classification specified on the 

Drawings. The pipe shall be manufactured in accordance with ASTM F-714 and 
ASTM D-3261.  The pipe material properties shall meet or exceed the characteristics 
of a Type III, Class C, Category 5, Grade P34 as defined by ASTM D-1248.  The 
material cell classification shall be 345434C as defined by ASTM D-3350. 

 
 C. Joints for HDPE pipe shall be electro-fusion butt welded, to provide a joint that, as a 

minimum, has the physical properties of the pipe.  All welding shall be performed by 
a trained individual according to the pipe manufacturer's recommendations. 

 
2.03 GRANULAR BEDDING MATERIAL 
 
 A. Granular bedding material for pipe and structures is specified in Section 02200. Detail for 

bedding the pipe is shown on the Drawings. 
 
2.04 CONCRETE INLETS 
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 A. Concrete precast units shall meet the requirements of NMDOT Section 623. 
 
 B. Concrete strengths for inlets are specified in Section 03400. 
 
2.05 CONCRETE INLETS FRAMES, GRATES, AND COVERS 
 
 A. Frames, grates, and covers shall meet the requirements of ASTM A48-83, Gray Iron, Class 

35. 
 
 B. Design wheel loading shall be HS-20 for all grating. 
 
 C. Grating will be heavy duty type and bolted down type. 
 
 D. Grating shall be an "opened type", such as Neenah Foundary Company, Type A or Type P, 

or an approved equal. 
 
2.06 Manholes and Trenches 
 

A. Concrete manholes and trenches are specified in Section 03400. 
 

PART 3  EXECUTION 
 
3.01 INSTALLATION OF STORM DRAIN 
 
 A. Inspection of Delivered Materials 
 
  1. Pipe, fittings, inlets, manholes, trenches delivered to the work site will be inspected 

prior to installation. Nonaccepted and damaged materials shall not be installed, but 
shall be removed or repaired, if repairable, as directed by the Engineer. 

 
 B. Handling of Pipe and Fittings 
 
  1. Pipe and appurtenances shall be handled with a crane or backhoe of proper 

capacity, equipped with appropriate slings to protect the exterior of the pipe. 
 
  2. Foreign matter shall be cleaned and removed from each pipe, fitting, and 

appurtenances before placing in the trench. Should foreign matter be observed in 
previously installed pipe, fittings, or appurtenances, cease work until foreign matter 
is removed. Open ends of pipes and fittings shall be closed with a cap or plug when 
work is not proceeding. 

 
 C. Excavation of Pipe and Fittings 
 
  1. Trench excavation and backfill shall be performed as specified in Section 02200. 

Pipe between structures or between structure and terminus shall be of the same 
size and material and shall be furnished by the same manufacturer. Before pipe 
installation, excavate sufficient trench in advance so that reasonable changes in line 
and grade can be made where the location of existing structures vary from that 
shown and then to ensure that no unforeseeable obstructions exist. Work required 
by failure to take such precautions shall be performed at no cost to the Engineer. 

 
 D. Bedding of Pipe and Fittings 
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  1. Provide granular bedding in accordance with the Drawings and Section 02200. 
Provide encasement and/or concrete cradle where indicated. The entire length of 
each pipe shall be placed on firm bedding. 

 
 E. Placement of Pipe and Fittings 
 
  1. Prior to pipe installation, bring bedding material to grade along the entire length of 

pipe to be installed. Install pipe to a true uniform line and grade as indicated with 
continuous bearing of barrel on bedding material. 

 
  2. Install pipe upgrade with the bell or groove (for concrete pipe) pointing in the 

direction of upstream. Place each section of pipe in such a manner as to form a 
close concentric joint with the adjoining section and to prevent sudden offsets in the 
flow lines. Unless otherwise specified, opening of joints more than half the depth for 
concrete pipe will not be permitted. 

 
  3. Place sufficient backfill on each section of pipe as it is installed to hold it firmly in 

place. 
 
3.02 JOINTS 
 
  For reinforced concrete pipe, clean joint surfaces immediately before jointing.  Joints on PVC 

shall be gasket collar type, constructed of the same material as the pipe, and installed 
according to the manufacturer’s recommendations. 

 
 A. Mortar Joints 
 

1. Assemble mortar joints to ensure complete filling of the joint all around. Mortar shall 
be used within 1 hour after addition of water. All joints of pipe to concrete structures 
shall be mortared closed. 

 
2. Joints for HDPE pipe shall be electro-fusion butt welded. 

 
3.03 CONCRETE MANHOLES, TRENCHES, AND INLETS 
 
 A. Excavation 
 
  1. Perform excavation to the line and grade shown on the drawings and as specified in 

Section 02200. 
 
  2. Location and depth as shown on the Drawings, or as directed by the Engineer. 
 
 B. Installation 
 
  1. Manholes, trenches, and inlets shall be furnished and installed at the location and in 

accordance with the details shown on the Drawings. 
 
  2. All structures shall be set on a crushed stone base, at least 6 in. deep, in 

accordance with Section 02200, to proper grade and properly leveled and aligned. 
 
  3. All lifting holes shall be sealed tight with rubber plugs and cement mortar. 
 
  4. A mechanical, flexible, tight gasket shall be provided for pipe connections at 

manholes and inlets that meet the requirements of ASTM C923. 
 
  5. All structures shall be painted outside with a coal tar epoxy or approved equal. 

NW-ID-2004-039  June 2005 
 

02720-4 



Construction Specifications for LASO TA-73 Airport Landfill; Final 

 
  6. All structures shall be free of visible leakage. Each manhole will be visually 

inspected and any leaks found shall be repaired in a satisfactory manner as 
approved by the Engineer. 

 
3.04 FRAMES, GRATES, AND COVER 
 
 A. Install in accordance with manufacturer’s recommendations. 
 
 B. All frames and grates shall be bolted down securely to prevent any movement of the grate(s). 
 

C. Install cast iron frame and cover on each structure, as detailed on the Drawings. Adjust 
the frame and cover to proper grade by using precast concrete grade rings or brick 
masonry when the structure is in a space dedicated for public use, a traveled way, or 
when designated to meet existing grade. Transition shall be a minimum of 4 in. and a 
maximum of 18 in. high. Otherwise, the structure shall be built without transition. Frames 
shall be adjusted to within 0.5 ft of final graded area. 

 
D. Provide precast concrete grade rings, 3 in. through 6 in. thick. If required to meet proper 

grade, one split grade ring 2 in. thick may be used provided that this does not exceed the 
maximum transition heights. Precast concrete grade rings shall be set in full beds of 
mortar not less than 0.25 in. or more than 1.25 in. thick. Horizontal circumferential and 
vertical mortar joints, inside and outside, shall be pointed the full width. Depth of pointing 
shall not exceed 0.375 in. The mortar shall be cured a minimum of 6 hours prior to the 
backfilling and setting of the manhole frame. Place manhole frame and cover in a bed of 
mortar not less than 1 in. thick. 

 
F. Concrete sections shall be protected from damage while in storage at the plant, while in 

transit, and at the contract site. They shall be handled with the proper size equipment, 
using only appropriate lifting holes or eyes. Joint ends of the sections shall be kept clean 
and placed on wooden blocks, pallets, or other appropriate material, but never on the 
ground. If damage is evident, it shall be repaired or the section rejected, as directed by 
the Owner. Thoroughly clean joint surfaces, remove all debris and foreign matter, and 
keep joint surfaces clean during assembly. 

 
F. For concrete trenches; concrete section shall be installed in accordance with the 

manufacturer’s written assembly instructions. 
 
G. Where the gasket material (CS-440- 1.5 diameter rope size) is to be placed on the end of 

the concrete trench, paint area CS-75 adhesive. Place the gasket material on the painted 
area in the center of the concrete trench on all three (3) sides. Install materials in 
accordance with manufactures recommendations. 

 
H. After the alignment and grade of the trenches has been checked and joint sealer is in 

place, tighten the trenches together using the quick thread rods. Tighten quick thread 
rods until the trenches are firmly fix against the sealer. Paint inside joints with Sika 1A.  

 
I. Install Concrete Sealant and Sika 1A products in accordance with the manufactures 

requirements. 
 
3.02 BACKFILLING 
 

A. Backfilling around pipes and structures shall be completed in accordance with Section 
02200.  
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END OF SECTION
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SECTION 02730 
 

GAS COLLECTION SYSTEM 
 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION 
 
 A. This Section includes requirements for the construction of a Gas Collection System in 

accordance with the Contract Documents.  The Work includes furnishing all materials, 
tools, equipment, labor and supervision necessary to complete the work.  

 
1.02 QUALITY CONTROL TESTING 
 
 A. Material Testing 
 
  As part of the Quality Assurance effort, the Engineer may inspect and test all pipe, 

fittings, and joint material upon delivery to the site.  The Engineer may perform, on an 
intermittent or continual basis, plant certification and in-process inspections. 

 
1.03 SUBMITTALS 
 
 A. Installation Drawings 
 
  The Contractor shall submit installation drawings for gas collection piping in accordance 

with Section 01300.  Furnish laying schedules that specify all fittings (including sizes) 
and pipe lengths. 

 
 B. Certificate of Compliance 
 
  The Contractor shall submit to the Engineer for approval Certificates of Compliance 

before delivery of materials for pipe and fittings furnished by the Contractor under this 
Section.  Certificates shall include a copy of the manufacturer's certified test reports; job 
location; the Contractor's name; types, classes, and strengths of pipe; and the pipe 
manufacturer's name. 

 
C. Certified Test Reports 
 
  Certified test reports within the requirements of standards and testing methods specified 

herein shall be submitted to the Engineer for approval prior to pipe delivery. The pipe 
manufacturer and Contractor must satisfy the Engineer that the material that he offers to 
furnish and install will meet in every aspect the requirements set forth in these 
Specifications.  The Contractor 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. 
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PART 2 MATERIALS 
 
2.01 PIPE MATERIALS 
 

A. Gas piping shall be high density polyethylene (HDPE) with a wall thickness classification 
specified on the Drawings or herein.  The pipe shall be manufactured in accordance with 
ASTM F-714 and ASTM D-3261.  The pipe material properties shall meet or exceed the 
characteristics of a Type III, Class C, Category 5, Grade P34 as defined by ASTM D-1248.  
The material cell classification shall be 345434C as defined by ASTM D-3350. Joints for 
HDPE pipe shall be electro-fusion butt welded, to provide a joint that, as a minimum, has the 
physical properties of the pipe.  All welding shall be performed by a trained individual 
according to the pipe manufacturer's recommendations. 

 
B. Vertical gas piping shall be Schedule 80 PVC pipe. Joints shall be solvent welded. 

 
C. Fittings shall be of similar material(s) as the pipe  

 
 
PART 3 EXECUTION 
 
3.01 GENERAL 
 
 A. Pipe and fittings delivered to the work site shall be inspected by the Contractor and the 

Engineer prior to installation.  Nonaccepted and damaged pipe and fittings shall be 
marked by the Engineer and shall be removed or repaired as directed by the Engineer. 

 
 B. All pipe and fittings shall be unloaded and handled with proper equipment avoiding 

severe impact blows, especially during cold weather.  Pipe and appurtenances shall be 
unloaded and handled with a crane or backhoe of proper capacity equipped with 
appropriate slings to protect the exterior of the pipe.  Pipe will be inspected before 
installation. If damage occurs during handling and placement and is deemed repairable, it 
shall be repaired as directed by the Engineer in accordance with approved manufacturer's 
recommendation.  If damage is not repairable in the opinion of the Engineer, such pipe 
shall be rejected, removed, and replaced at the Contractor's expense. 

 
3.02 INSTALLATION OF GAS PIPE 
 
 A. Prior to pipe installation, bring the bedding material to the grade along the entire length of 

pipe to be installed and install geotextile.  Install pipe to a true uniform line and grade as 
indicated, with continuous bearing of the pipe barrel on the bedding material. Lateral 
pipes shall be installed sloping away from the header pipe. 

 
 B. Foreign matter shall be cleaned and removed from each pipe, fitting, and other 

appurtenance before placing in the trench.  Should foreign matter be observed in 
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previously placed pipe, fitting, or appurtenance, cease work until foreign matter is 
removed.  Open ends of pipe and fittings shall be closed with a watertight cap or plug 
when work is not proceeding. 

 
 C. Clean joint surfaces immediately before joining, square (face) end of each pipe to be 

fused, then butt (weld) pipe together according to the manufacturer’s recommendations.  
Allow welds sufficient time to cool before working with the pipe. 

 
 D. Cap closed all open ends of pipe with end caps. 
 
3.04 FIELD TESTING 
 

A. No field testing is required for gas piping. 
 
3.05 BACKFILLING 
 

A. Backfilling shall be in accordance with Section 02200. 
 
 
 
 
 END OF SECTION 
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SECTION 02750 
 

STORMWATER MANAGEMENT AND DISCHARGE 
 
 
PART 1  GENERAL 
 
1.01  DESCRIPTION OF WORK 
 

A. This section includes the requirements for the management and discharge of waters 
collected during and post construction activities.   

 
1.02  RELATED SECTIONS 
 
 A. SWPPP, June 2005. 
 
 B. Section 02930 – Erosion and Sediment Control. 
 
  
PART 2  MATERIALS 
 
  Not Applicable 

 
PART 3  EXECUTION 
 
3.01  STORMWATER MANAGEMENT 
 

A. Controls to be used by the Contractor shall conform to the approved details stated in the 
Contractor’s SWPPP. 

 
 
 

END OF SECTION 
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SECTION 02930 
 

EROSION AND SEDIMENT CONTROL 
 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 
 A. The work to be performed under this section includes furnishing all labor, materials, tools, 

and equipment needed to install, operate, and maintain erosion and sediment controls as 
shown on the Drawings and specified herein. 

 
1.02 RELATED SECTIONS 
 
 A. SWPPP, June 2005. 
 
 B. Construction Plan for LASO TA-73 Airport Landfill, June 2005. 
 
1.03 STORMWATER POLLUTION PREVENTION  
 
 A. Prior to initiating earth-moving activities, implement the soil erosion and sedimentation 

controls as shown on the Drawings and detailed in the Contractor’s SWPPP. 
 
 B. Fines and related costs resulting from failure to provide adequate protection against soil 

erosion and sedimentation are the obligation of the Contractor. 
 
  1. Silt, sediment, and mud leaving the site will be construed as damage to neighboring 

property and evidence of negligence on the part of the Contractor. 
 
  2. Damages to any property outside of the project limits due to negligence by the 

Contractor shall be rectified and/or restitution shall be paid by the Contractor. 
 
 C. Erosion and sedimentation control measures employed will be subject to approval and 

inspection by governing agencies having jurisdiction over such work. 
 
  The temporary control provisions proposed shall be coordinated with the project schedule, 

sequence of construction, and temporary and permanent site facilities to assure economical, 
effective and continuous erosion control throughout the construction and post construction 
period with no violation of the federal, state, and local regulations. The drainage area to 
sediment traps shown on the Design Calculations shall not be exceeded. 

 
 D. The Engineer may limit the active area of earthwork operations in progress commensurate 

with the Contractor's capability in controlling erosion and sediment-laden runoff. 
 
1.04 SUBMITTALS 
 
 A. Samples: Submit samples of materials being used when requested by the Engineer including 

names, sources, and descriptions. 
 
1.05 QUALITY CONTROL 
 
 A. All erosion and sediment control work shall comply with applicable requirements of governing 

authorities having jurisdiction. The Specifications and Drawings are not comprehensive, but 
rather convey the intent to provide complete slope protection and erosion control for both the 
Engineer and adjacent property. 
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 B. Erosion control measures shall be established at the beginning of construction and 

maintained during the entire period of construction. On-site areas that are subject to severe 
erosion, and off-site areas that are especially vulnerable to damage from erosion and/or 
sedimentation are to be identified and receive special attention. 

 
 C. All land-disturbing activities are to be planned and conducted to minimize the size of the area 

to be exposed at any one time and the length of the time of exposure. 
 
 D. Surface water runoff originating upgradient of exposed areas should be controlled to reduce 

erosion and sediment loss during the period of exposure. 
 
 E. All land-disturbing activities are to be planned and conducted so as to minimize off-site 

sedimentation damage. 
 
PART 2  MATERIALS 
 
2.01 STRAW BALES 
 
 A. Straw bales, if used, shall be either wire-bound or string-tied with bindings around sides 

rather than over and under. 
 
2.02 CRUSHED STONE 
 
 A. Crushed stone for stabilized construction entrance(s) shall be American Association of State 

Highway and Transportation Officials (AASHTO) #3.  
 
2.03 SILT FENCE 
 
 A. Prefabricated silt fence shall meet the following requirements: 
 
  1. Silt fences shall be prefabricated. 
 
  2. The geotextile for the fencing shall meet the following requirements: 
 

Property Test Value(1) Test Method
Grab Tensile Strength 90 lbs ASTM D4632 
Burst Strength 190 psi ASTM D3786 
Puncture Resistance 40 lbs ASTM D4833 
Permittivity >0.1 sec-1 ASTM D4491 
AOS >30 US sieve ASTM D4751 
UV Resistance (500 hr.) 70% ASTM D4355 

   1Minimum average roll values (MARV) 
 
  3. Posts shall be metal or hard wood. 
 
  4. The geotextile height shall be a minimum of 3 ft and shall be provided with a 

tensioning cord. 
 
2.04 GEOTEXTILES 
 
 A. Filter geotextile shall meet the requirements for geotextiles contained in Section 06020. 
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2.06 EROSION CONTROL MATS 
 
 A. Erosion control mats shall be American Excelsior Co., type Hi-velocity Curlex Blanket; PPS 

Packaging Co. type Super Duty Blanket; or approved equal. 
 
2.07 EROSION CONTROL BLANKET 
 
 A. Erosion control blanket material shall be XCELL type regular blanket (0.98 #/sy), Curlex 

blanket type (0.97 #/sy), or approved equal.  
 
PART 3  EXECUTION 
 
3.01 STRAW BALE BARRIERS 
 
 A. Excavation shall be to the width of the bale and the length of the proposed barrier to a 

minimum depth of 4 in. 
 
 B. Bales shall be placed in a single row, lengthwise on proposed line, with ends of adjacent 

bales tightly abutting one another. In swales and ditches, the barrier shall extend to such a 
length that the bottoms of the end bales are higher in elevation than the top of the lower 
middle bale. 

 
 C. Staking shall be accomplished to securely anchor bales by driving at least two stakes or 

rebars through each bale. 
 
 D. The gaps between bales shall be filled by wedging straw in the gaps to prevent water from 

escaping between the bales. 
 
 E. Any straw bales which become clogged or otherwise deteriorate shall be properly maintained 

or replaced as necessary at no additional cost to the Engineer. 
 
3.02 STABILIZED CONSTRUCTION ENTRANCE 
 
 A. Specifications include: 
 
  1. Stone Size:  AASHTO #3. 
 
  2. Length:  As effective, but not less than 50 ft. 
 
  3. Thickness:  Not less than 6 in. in dry areas and 12 in. in wet areas. 
 
  4. Width:  Not less than full width at all points of ingress or egress, but not less than 20 

ft. 
 
  5. Washing:  When necessary, wheels shall be cleaned to remove sediment prior to 

entrance onto public right-of-way or landfill entrance road. When washing is 
required, it shall be done on any area stabilized with crushed stone which drains into 
an approved sediment trap or sediment basin. All sediment shall be prevented from 
entering any storm drain, ditch, or watercourse through use of sand bags, gravel, 
boards, or other approved methods. 

 
  6. Maintenance:  The entrance shall be maintained in a condition which will prevent 

tracking or flowing of sediment onto the landfill entrance road or public right-of-way. 
This may require periodic top dressing with additional stone as conditions demand 
and repair and/or cleanout or any measures used to trap sediment. All sediment 
spilled, dropped, washed, or tracked onto the transfer station access road or public 
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right-of-way must be removed immediately by the Contractor at no cost to the 
Engineer. 

 
3.03 SILT FENCING 
 
 A. A 6-in. by 6-in. trench shall be excavated along the alignment of the silt fence. Excavated 

material shall be stockpiled on the upside of the trench. 
 
 B. Fence posts shall be positioned on the downstream side of the fence and driven into the 

ground. Fence posts shall be spaced no more than ten (10) ft apart. 
 
 C. The fabric flap shall be laid in the trench and backfilled with material stockpiled from 

excavation. The backfill shall be tamped into place. 
 
 D. The Contractor shall join fence sections together as recommended by the manufacturer and 

as approved by the Engineer to prevent silt from escaping through the adjoining sections. 
 
 E. The Contractor shall maintain silt fences (removing and disposing of silt, repairing fence 

which falls down, and replacing damaged fence, etc.) throughout the duration of the Contract 
at no additional cost to the Engineer. Silt shall be disposed of in such a manner that it will not 
erode from the site and shall be placed within the stockpile. 

 
3.04 DUST CONTROL 
 
 A. Dust generated from the Contractor’s performance of work, either inside or outside the limits 

of work, shall be controlled by the Contractor by applying water, calcium chloride, or other 
matertials with the approval of the Engineer. 

 B. The Engineer has the right to stop construction activity, if in his opinion; the excavations are 
generating excessive amounts of dust. 

 
3.05 SOIL STABILIZATION 
 
 A. Following initial soil disturbance or redisturbance, permanent or temporary stabilization shall 

be completed in accordance with:  a) 7 calendar days as to the surface of all perimeter 
controls, dikes, swales, ditches, perimeter slopes, stockpiles, and all slopes greater than 2 
horizontal to 1 vertical (2:1) and b) 14 days as to all other disturbed or graded areas on the 
project site. The in-place sediment control measures will be maintained on a continuing basis 
until the site is permanently stabilized and all permit requirements are met. 

 
3.06 CHANNELS (Temporary), SLOPES (Temporary), AND STOCKPILES 
 
 A. All channels, swales, ditches, stockpiles, etc. shall be stabilized with permanent or temporary 

seeding, in accordance with Section 02932 immediately upon reaching an interim grade. 
 
 B. The channel beds shall be covered with an erosion control mat. The erosion control mat shall 

be installed as recommended by the manufacturer of the blanket. 
 
 C. Where slopes require temporary stabilization, the Contractor shall install erosion control 

blankets, as directed by the Engineer. 
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3.07 MAINTENANCE 
 
 A. Inspection 
 
  1. Erosion and sediment control will be inspected by the Contractor the next working 

day after rainfall events in excess of 0.5 in. and prior to forecasted storms. 
 
  2. At a minimum, the Contractor will perform inspections of the erosion and sediment 

control system once every 14 calendar days and following storm events of 0.5 in. to 
assure the integrity of the system. 

 
 B. Repair 
 
  1. All erosion swales and gullies in excess of 6 in. deep will be filled and compacted to 

their original condition and reseeded as required. 
 
  2. Erosion and sediment control structures (i.e., silt fencing) will be replaced as 

required to assure the integrity of the system. 
 
3.08 SEDIMENT TRAPS 
 
 A. The Contractor is solely responsible to construct and maintain the proposed sediment traps 

and their effluent upon commencing any earth disturbance activity. 
 
 B. The Engineer reserves the right to require upgrades to existing traps or installation of 

additional structures should any discharge released not meet quality standards. 
 
 
 

END OF SECTION 
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SECTION 02932 

SEEDING, MULCHING, AND RESTORATION 

 

PART 1  GENERAL  

1.01 DESCRIPTION OF WORK 

 A. The work to be performed under this section shall include furnishing and installing all seed, 
fertilizer, mulch, mulch binder, erosion mats, and initial watering of seeded areas wherever 
existing site surface soils will be placed as topsoil shown on the Drawings or as directed by 
the Engineer. This work shall also include maintaining seeded areas as shown on the 
Drawings until accepted by the Engineer. 

 B. The areas to be seeded under this item shall include all areas designated by the Engineer 
and as described on the Drawings. All areas outside of specified limits where the vegetative 
growth has been injuriously disturbed or destroyed by the Contractor shall be restored and 
seeded in accordance with these specifications by the Contractor at his own expense. 

 
1.02 RELATED SECTIONS 
 
 A. LANL Master Construction Specification, Section 02936, Seeding. 

1.03 SUBMITTALS  

 A. The Contractor shall submit the following items:  

1. Catalog data, including sources of supply for amendments, mulch, tackifier, 
fertilizer, and erosion control blankets.  

2. Certification substantiating that material complies with specified requirements. 
Submit certified seed bag tags and copies of seed invoices identified by project 
name.  

3. Installation instructions, including proposed seeding schedule. Coordinate with 
specified maintenance periods to provide maintenance from date of final 
acceptance. Once schedule is accepted, revise dates only with Engineer 
approval after documentation of delays.  

1.04  QUALITY ASSURANCE  

 A. Contractor Qualifications:  

1. Perform work by a single firm experienced with the type and scale of work 
required and having equipment and personnel adequate to perform the work 
satisfactorily.  

 B. Material Quality Control:  

1. Provide seed mixture in containers showing species percentages in seed mix; 
test information including, purity, germination and noxious and restricted weeds; 
net weight; date of packaging; and location of packaging.  

2. Furnish seed labeled in accordance with the requirements of federal and New 
Mexico statutes and regulations governing seed labeling. Such resulting 
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requirements include but are not necessarily limited to: Federal Seed Act and 
Amendments, rules and regulations established by the USDA; the New Mexico 
Seed Law; and all resulting regulations or restrictions established by New Mexico 
State University or other authorized entity.  

3. In addition, ensure seed mix and its application comply with the requirements of 
all other federal and New Mexico statutes and regulations governing seeds, 
plants, and weeds. These requirements include but are not necessarily limited to: 
the Noxious Weed Control Act and all rules, regulations, or control measures by 
a noxious weed control district embracing Los Alamos County, New Mexico; and 
the Harmful Plant Act.  

1.05  DELIVERY, STORAGE AND HANDLING  

A. Deliver packaged materials in sealed containers showing weight, analysis and name of 
manufacturer. Protect materials from deterioration during delivery and while stored at 
site. Opened or wet seed shall be rejected and returned to the responsible party.  

PART 2  MATERIALS 

2.01  SEED  

A. Obtain native grass seed from sources whose origin would ensure site adaptability. Plant 
sources from New Mexico or surrounding states are preferred.  

B. Obtain shrub and wildflower seed from sources whose origin would ensure site 
adaptability. Plant sources from New Mexico or surrounding states are preferred.  

C. Cover crops (e.g., annual barley, oats, winter rye, etc.) may be used only as a temporary 
stabilization measure and shall not be used in conjunction with a perennial seed mix.  

D. Furnish certification, showing origin of seed and pure live seed (PLS) content as 
determined by a certified authority. Provide bags of seed that are tagged and sealed in 
accordance with the State Department of Agriculture or other local certification authority 
within the state of origin. The tag or label shall indicate analysis of seed and date of 
analysis, which shall not be more than 9 months prior to delivery date. Seed may be 
premixed by the seed dealer and appropriate data indicated on the bag label for each 
variety.  

E. Seed mixture shall be:   

Develop seed mixture from the following guidelines. Choose a minimum of five grass 
species from the list. Should wildflowers be included in the mix, use a ratio of 80 to 90% 
grasses and 10 to 20% wildflowers. Choose 3 to 5 species from the forb and wildflowers 
list. These species are applicable for both undeveloped and urban-interface areas.  
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NATIVE PERENNIAL MIX  
Common Name  Scientific Name  % of Mix  
Grasses      
  Blue grama*  Bouteloua gracilis  5 – 10%  
  Galleta grass*  Hilaria jamesii  5- 10%  
  Mutton grass  Poa fendleriana  10-15%  
  Sideoats grama*  Bouteloua curtipendula  10-15%  

  Arizona fescue
†
  Festuca arizonica  10 – 15%  

  Prairie junegrass
†
  Koeleria macrantha  5 – 10%  

  Bottlebrush squirreltail*  Elymus elymoides  15 – 20%  

  Little bluestem
†
  Schizachyrium scoparium  10 – 15%  

  Indian ricegrass*  Oryzopsis hymenoides  10 – 15%  

  Mountain brome
†
  Bromus marginatus  10 – 15%  

  Sand dropseed*  Sporobolus cryptandrus  1 -  8%  
  Thickspike wheatgrass  Agropyron dasystachyum  20 – 25%  
  Needle and Thread grass*  Stipa comata  5 – 10%  
  New Mexico needlegrass*  Stipa neomexicana  10 - 15%  
  Sheep fescue  Festuca ovina  10 – 15%  
Forbs/ Wildflowers    1%  
  Firewheel  Gaillardia pulchella  2%  
  Evening primrose  Oenothera caespitosa  1%  
  Gooseberry leaf Globemallow  Sphaeralcea grossulariafolia  1.5%  
  Scarlet gilia  Ipomopsis aggregata  1%  
  Plains aster  Aster bigelovii  1%  
  Western yarrow  Achillea millefolium  ½%  
  Fringed sage  Artemisia frigida  1%  
Forbs/Wildflowers   
  Blue flax  Linum perenne lewisii  4%  
  Scarlet bugler  Penstemon barbatus  2%  
  Palmer penstemon  Penstemon palmeri  2%  
  Prairie coneflower  Ratibida columnifera  1%  
  Showy golden-eye  Heliomeris multiflora  1%  
  Purple geranium  Geranium caespitosum  5%  

*Species particularly suited for especially dry sites.  
†
Species particularly suited for higher elevations (above 7000 ft).  

2.02  STRAW MULCH  

A. Straw shall be stalks from oats, wheat, rye, barley, or rice that are free from noxious 
weeds, mold, or other objectionable material. At least 65% of the herbage by weight of 
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each bale of straw shall be 10 in. in length or longer. Rotted, brittle, or molded straw is 
not acceptable. Straw from introduced grasses is acceptable if cut prior to seed 
formation. If possible, provide marsh grass composed of mid to tall native grasses 
(usually tough and wiry grass and grass-like plants found in the lowland areas within the 
Rocky Mountain Region).  

2.03  HYDRAULIC MULCH/TACKIFIER  

A. Provide mulch material consisting of 100% virgin wood fibers manufactured expressly 
from whole wood chips, such as Eco-Fibre, Conwed, etc. Process chips in such a 
manner as to contain no growth or germination inhibiting factors. Do not produce fiber 
from recycled material such as sawdust, paper, cardboard, or residue from pulp and 
paper plants. Provide materials free from contaminants such as lead paint, varnish, or 
other metal contaminants. Hydraulic mulch shall contain non-toxic dye to assist in visually 
determining even distribution. Mulch material shall meet the following specifications:  

Parameter Value  

pH at 3% consistency 4.5 +/- 0.5  
Ash content 0.8% +/- 0.2%  
Moisture holding capacity 1250 (grams water/100 grams oven dry fiber)  
Moisture content 12% +/- 3% (Wet weight basis)  

B. Combine mulch with an organic plantago-based tackifier, such as M-binder, etc., that has 
no growth or germination inhibiting factors and is nontoxic. Apply the uniform mixture to 
the seeded area.  

C. Bagged mulch/tackifier mix that is homogenous within the unit package may also be 
used. Tackifier shall adhere to the fibers during manufacturing to prevent separation 
during shipment and to avoid chemical agglomeration during mixing in the hydraulic 
mulching equipment.  

2.04  EROSION CONTROL BLANKET  

A. Provide erosion control blankets of a uniform web of interlocking excelsior wood fibers, 
weed-free straw, or a combination of straw and coir fibers.  

Use an appropriate blanket chosen for the site conditions and functionality for the desired 
growing seasons.  

1.  3:1 slopes or gentler use single netted blankets - A machine-produced erosion 
control blanket using 100% straw or excelsior fibers sewn into a medium weight 
photodegradable bottom net. Minimum weight of blanket 0.5 lbs/ square yard, 
such as Greenfix America WS05, etc. 

2.  3:1 – 2:1 slopes use double netted blankets - A machine-produced erosion 
control blanket using 100% straw or excelsior fibers sewn into a medium weight 
photodegradable top net and a light weight photo degradable bottom net. 
Minimum weight of blanket 0.7 lbs/ square yard, such as Greenfix America 
WS072, etc. 

3.  2:1 slopes and steeper and/or 2 growing seasons of protection use straw/coir 
blend blankets - A machine-produced straw /coir fiber erosion control blanket 
using 70% straw /30% coir fibers sewn into a heavy weight photodegradable top 
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net and a medium weight photo degradable bottom net. Minimum weight of 
blanket 0.7 lbs/square yard, such as Greenfix America CFS072R, etc. 

B. Staples: U-shaped, 11 gauge or heavier steel wire, minimum leg length of 8 in. after 
bending, with a throat approximately 2 in. wide.  

C. Wood Stakes: Use 2-in. x 2-in. x 12-in. pine or fir stakes, beveled at one end, in place of 
wire staples in tuff locations.  

2.05  BONDED FIBER MATRIX  

A. Provide Bonded Fiber Matrix (BFM) composed of natural color, long-strand wood fiber, 
produced by therm-mechanical defribration of wood chips and joined together by a high-
strength non-toxic adhesive, such as Eco-Ageis, etc. The product shall be composed of 
90% wood fiber, 9% blended hydrocolloid-based binder, and 1% mineral activators, all by 
total weight. The BFM shall be 100% biodegradable and non-toxic to fish and wildlife, 
and it shall not contain any synthetic fibers.  

2.06  AMENDMENTS / SOIL ADDITIONS  

A. Fertilizer: Apply slow-release organic fertilizers such as Biosol Mix, Biosol, Osmocote, 
composted manure, or approved equal to minimize deficiencies of the topsoil. If 
composted manure is to be applied, test the nutrient content and interpret before it is 
used.  

B. Water: Clean, fresh, and free of substances or matter that could inhibit vigorous growth.  

C. Sand: Clean, washed, and free of toxic materials.  

D. Wood chips: Wood 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.  

PART 3  EXECUTION  

3.01  PREPARATION  

A. Preparation of the Seedbed. 

1. Prepare seedbed to a maximum depth of 4 in. by tilling with a disc harrow or 
chiseling tool. Uproot all competitive vegetation during seedbed preparation and 
work soil uniformly, leaving surface rough to reduce surface erosion. Remove 
large clods and stones, or other foreign material that would interfere with seeding 
equipment.  

2. Do not till on ground that is already loose to a depth of 2 in. or more that has 
undergone regrading and fill.  
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4. Do not do work when moisture content of soil is unfavorable or ground is 
otherwise in a non-tillable condition. To minimize dust problems for adjoining 
areas, do not till when wind speeds exceed 10 miles per hour (mph).  

5. The extent of seedbed preparation shall not exceed the area on which the entire 
seeding operation can be accomplished within a 24-hour period.  

B. Soil Amendments/Additions  

1. Uniformly apply slow-release organic fertilizer to prepared seedbed in 
accordance with manufacturer recommended rates.  

C. Prepare seedbed again if prior to seeding, the Engineer determines that rain or some 
other factor has affected prepared surfaces and that it may prevent seeding to proper 
depth.  

D. On excessively steep slopes (steeper than 2:1), hydraulic/broadcast seeding may be 
appropriate. If seeding in this fashion, multiply application rate of seed by a factor of 2.  

E. If cover crop has been established in area to be seeded, mow cover crop early in 
growing season before cover crop is ready to drop seeds.  

3.02  APPLICATION OF SEED  

A. Do not seed during windy weather, or when topsoil is dry, saturated, or frozen.  

B. Equip seed boxes used for drill and broadcast seeding with an agitator.  

C. To prevent stratification of seed mix, do not run seed box agitators while seeding is not 
being performed.  

D. If seed mix is transported to site in a seed box or other equipment that subjects mix to 
shaking or similar movement that has the potential to cause stratification, remix seed 
prior to application.  

E. Calibrate seeding equipment in presence of the Construction Manager to determine that 
equipment setting is appropriate to distribute seed at the specified rates.  

F. Unless otherwise shown on Drawings, seed areas disturbed by or denuded by 
construction operations or erosion.  

G. Use markers to ensure that no gaps will exist between passes of seeding equipment.  

H. If cover crop has been established, mow the crop and drill seed perennial seed mix into 
the crop stubble.  

I. When drill seeding, plant seed mix at a rate of 20 to 25 PLS lb/AC. Uniformly apply 
prescribed mix over area to be seeded as follows:  

1. Accomplish seeding operations, where practical, by drilling in a direction across 
slope.  
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2. Plant seeds approximately 1/4 in. deep.  

3. Do not exceed 4 in. distance between drilled furrows. If furrow openers on drill 
exceed 4 in., drill area twice to obtain a 4-in. distance between furrows.  

4. Seed with grass wheels, rate control attachments, seed boxes with agitators, and 
separate boxes for small seed.  

J. When broadcast seeding, plant seed mix at a rate of 32 to 37 PLS lbs/AC. 

1. Where it is not practical to accomplish seeding by drilling, mechanically 
broadcast seed by use of a hydraulic mulch slurry blower, rotary spreader, or a 
seeder box with a gear feed mechanism. If seeding is done with a slurry blower, 
use highest pressure and smallest nozzle opening that will accommodate the 
seed.  

2. Immediately following seeding operation, lightly rake seedbed or loosen with a 
chain harrow to provide approximately 1/4 in. of soil cover over most of the seed.  

3. If hydraulically applying mulch as part of the broadcast seeding process, use a 
two-step process. Apply seed with a tracer (200 to 300 lb/AC) amount of mulch 
across entire seeded area. Once seed is applied, apply full complement of mulch 
(to equal 2,000 lb/AC). This shall allow seed to be in good contact with soil 
surface and not suspended in mulch matrix.  

4. Prohibit vehicles and other equipment from traveling over the seeded areas.  

3.03  STRAW MULCH 

A. For locations that have not been hydraulically mulched, immediately following 
raking/chaining operation, add straw mulch to seeded areas.  

1. Apply straw mulch at a minimum rate of 1.5 tons per AC of air-dry material. 
Spread straw mulch uniformly over area either by hand or with a mechanical 
mulch spreader to achieve 80% ground cover. When spread by hand, tear bales 
of straw apart and fluff before spreading. Depth of applied straw mulch shall not 
exceed 3 in. Do not mulch when wind velocity exceeds 10 mph.  

2. Wherever use of crimping equipment is practical, place mulch in manner noted 
above and anchor it into the soil to a minimum depth of 2 in.. Use a crimper or 
heavy disc such as a mulch tiller, with flat serrated discs at least ¼-in. in 
thickness, having dull edges, and spaced no more than 9 in. apart. Provide discs 
of sufficient diameter to prevent frame of equipment from dragging the mulch. 
Where practical, perform crimping in two (opposite) directions. Do not use 
Sheep’s Foot Rollers, heavy equipment tracks, and standard disc cultivators for 
crimping.  

3. If straw mulched areas cannot be anchored by crimping, use hydraulic mulch 
wood fibers with tackifier. Mix slurry in a tank with an agitation system and spray 
under pressure uniformly over the soil surface. Keep all materials in uniform 
suspension throughout the mixing and suspension cycle when using hydraulic 
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mulching equipment. Mix 100 lb of wood fiber with 150 lb of tackifier to anchor 
straw mulch. Apply mixture at a rate of 250 lb/AC.  

4. Use both horizontal and vertical movements in the applicator to achieve an even 
application of the slurry material.  

3.04  HYDRAULIC MULCHING/TACKIFIER 

A. Immediately following raking/chaining operation, apply hydraulic mulch fibers with 
tackifier to seeded areas. Mix slurry in a tank with an agitation system and spray, under 
pressure, uniformly over soil surface. Apply mulch evenly across landscape at a rate of 
2,000 lb/AC.  

Use both horizontal and vertical movements in applicator to achieve an even application 
of slurry material. Keep all materials in uniform suspension throughout mixing and 
suspension cycle when using hydraulic mulching equipment.  

When using plantago based tackifier as mulch, apply tackifier at a rate of 100 lb/AC. 
When applied alone for dust control, apply tackifier at a rate of 150 lb/AC.  

Prohibit foot/vehicle traffic from hydraulically mulched areas.  

3.05  EROSION CONTROL BLANKET 

A. Place blankets over native grass seeding immediately following the raking/chaining 
operation.  

B. When using single netted products for 3:1 or flatter slopes, place blanket with netting on 
top and the wood/ straw fibers in contact with soil over entire seeded area.  

C. For slope installations, the following guidelines or manufactures recommendations shall 
be used:   

1. Begin at top of slope and anchor its blanket in a 6 in. deep by 6-in. wide trench. 
Backfill trench and tamp earth firmly.  

2. Unroll blanket downslope in direction of water flow.  

3. Overlap edges of adjacent parallel rolls 2 to 3 in. and staple every 3 ft.  

4. When blankets are spliced, place blankets end over end (shingle style) with 6-in. 
overlap. Staple through overlapped area, approximately 12 in. apart.  

5. Lay blankets loosely and maintain direct contact with soil – do not stretch.  

6. Staple blankets sufficiently to anchor blanket and maintain contact with soil. 
Place staples down the center and staggered with the staples placed along the 
edges. Moderate slopes (2:1 – 3:1) require 1 to 2 staples per square yard. Gentle 
slopes require 1 staple per square yard. Use a common row of staples on 
adjoining blankets.  
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D. Use wood stakes on tuff slopes, in place of wire staples. Use same installation rate as for 
staples. Drive stakes in perpendicular to slope and leave 2 in. exposed above soil grade.  

3.06  BONDED FIBER MATRIX 

A. Hydraulically apply BFM over seeded area (or apply seed with a tracer amount, 200 to 
300 lb/AC) immediately following raking/chaining operations and in accordance with 
manufacturer’s specified procedures. Hydraulically apply BFM as a viscous mixture. 
Upon drying, it shall form a continuous, porous, and erosion-resistant mat. Upon drying, 
matrix shall not inhibit germination and growth of plants in and beneath the layer. Matrix 
shall retain its form despite re-wetting.  

B. Apply matrix uniformly across area and apply in multiple directions to ensure a 100% soil 
surface coverage.  

C. Apply at a rate of approximately 3,500 lb/AC in a manner that achieves uniform coverage 
of all exposed soils.  

D. Prohibit vehicle traffic on hydraulic BFM applications.  

3.07  WATERING  

A. Where temporary watering is required for seeded areas, provide temporary water system 
which may be a sprinkler system, or a water truck with a spray boom or any other method 
satisfactory to distribute a uniform coverage of clean water (free or oil, acid, salt, or other 
substances harmful to plants) to previously seeded and mulched areas.  

B. If a temporary sprinkler system is used, keep all pipe connections tight to avoid leakage 
and loss of water, and to prevent washing or erosion of growing areas. Maintain 
sprinklers in proper working order during watering.  

C. Do not drive trucks with spray systems on seeded areas and ensure water force does not 
cause movement of mulch or seed on the ground.  

D. Water revegetated areas.  

E. Apply water at a maximum of 0.5 in. per hour for 2 hours. Additional applications of water 
may be made as designated by the Engineer. Water source will be approved by the SS, 
prior to use.  

3.08 MAINTENANCE  

A. Begin maintenance immediately after planting.  

B. Maintain seeded areas for not less than 60 days after final acceptance of work and 
longer as required to achieve final stabilization as described in Section 3.10 
ACCEPTANCE.  

C. Reseed void areas greater than 6 ft2 or repetitive voids greater than 2 ft2 amounting to 
more than 10% of any area that appears the growing season following installation.  
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D. Keep revegetated areas free of noxious weeds until acceptance by the Engineer. Contact 
the Engineer prior to application of any control measure.  

3.09 CLEANUP AND PROTECTION  

A. After completion of work, clear site of excess soil, waste material, debris, and objects that 
may hinder maintenance and detract from neat appearance of site.  

B. Protect work and materials from damage due to seeding operations, operations by other 
contractors and trades, and trespassers. Maintain protection during installation and 
maintenance periods. Treat, repair, or replace damaged work as directed.  

3.10 ACCEPTANCE  

A. Seeded areas will be reviewed for acceptance by the Engineer when final stabilization 
has been achieved. Final stabilization is defined as “All soil-disturbing activities at the site 
have been completed and a uniform (e.g., evenly distributed, without large bare areas) 
perennial vegetative cover with a density of 70% of the native background vegetative 
cover for the area has been established on all unpaved areas and areas not covered by 
permanent structures, or equivalent permanent stabilization measures (such as the use 
of riprap or geotextiles) have been employed.”  

B. In the event that all other work required by the Contract is completed before final 
stabilization is achieved or because seasonal limitations prevent seeding, partial 
acceptance of the work shall be made with final acceptance delayed until satisfactory 
vegetative growth has been established.  

END OF SECTION 
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SECTION 02980 
 

CHAIN LINK FENCE 
 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 

A. This section shall consist of furnishing and erecting permanent and temporary 
construction fence in accordance with these specifications and the details, lines and 
grades shown on the plans or as established by the Engineer.  

 
B. Existing fence can be relocated and reused in its entirety as construction fencing as 

shown on the plans, and described herein. 
 
1.02 QUALITY ASSURANCE 
 

A. The Airport perimeter fencing height will comply with the FAA Landing and Taxiway 
obstruction requirements. The final site fencing requirements will be coordinated with the 
Los Alamos County Airport Manager and the Owner. 

 
B. Fencing installed on top of retaining walls will be a minimum height of 4 feet. 
 
C. The work and material under this section shall conform to the recommended practice 

outlined in the following standard and as required by this specification. 
 

1. American National Standards Institute (ANSI)/ASTM A123 – Zinc (Hot Dip 
Galvanized) Coatings on Iron and Steel Products. 

 
2. ANSI/ASTM F567 – Installation of Chain-Link Fence. 
 
3. ASTM A116 – Zinc-Coated (Galvanized) Steel Woven Wire Fence Fabric. 
 
4. ASTM A120 – Pipe, Steel, Black and Hot-Dipped Zinc Coated (Galvanized) 

Welded and Seamless, or Ordinary Uses. 
 
5. ASTM A121 – Zinc-Coated (Galvanized) Steel Barbed Wire. 
 
6. ASTM A153 – Zinc-Coating (Hot-Dip) on Iron and Steel Hardware. 
 
7. ASTM A392 – Zinc-Coated Steel Chain-Link Fence Fabric. 
 
8. ASTM A428 – Weight of Coating on Aluminum-Coated Iron or Steel Articles. 
 
9. ASTM A491 – Aluminum-Coated Steel Chain Link Fence Fabric. 
 
10. ASTM A569 – Steel, Carbon (0.15 Maximum Percent), Hot-Rolled Sheet and 

Strip Commercial Quality. 
 
11. ASTM A585 – Aluminum Coated Steel Barbed Wire. 
 
12. ASTM C94 – Ready-Mixed Concrete. 
 
13. ASTM F573 – Residential Zinc-Coated Steel Chain Link Fence Fabric. 
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14. ASTM F668 –PVC Coated Steel Chain Link Fence Fabric. 
 
15. Chain Link Fence Manufacturers Institute (CLFMI) – Product Manual. 
 
16. FS RR-F-191 – Fencing, Wire and Post Metal (and Gates, Chain Link Fence 

Fabric, and Accessories). 
 
1.03 SUBMITTALS 
 

A. Submit copies of the manufacturer’s latest published literature and data on fabric, posts, 
accessories, fittings, and hardware for chain link fence. 

 
B. Submit shop drawings showing details of each element. Indicate plan layout, spacing of 

components, post foundation dimensions, hardware anchorage, and schedule of 
components. 

 
C. Submit two samples of fence fabric, illustrating construction and finish for chain link 

fence. 
 
D. Each roll of fabric shall carry a tag showing the kind of base metal, or plastic, the kind of 

coating, the gauge of the wire, the length of fencing or fabric in the roll, and the name of 
the manufacturer. Posts, wire, and other fittings shall be identified as to manufacturer, 
kind of base metal, and kind of coating. 

 
PART 2 MATERIALS 
 
2.01 WIRE (Fabric) 
 

A. New fabric wire shall be of a similar height and material to the existing fence and shall 
have a base metal of steel with a tensile strength of 75,000 lbs per square in. and 
galvanized in conformance with the requirements of ASTM A392, Class II. Wire will be of 
9-gauge and have a nominal diameter of 0.148 in. being woven in a 2-in. mesh. Fence 
for Airport perimeter to be coated to match existing fencing and fence for walls shall be 
galvanized. 

 
2.02 POSTS, RAILS, GATES, AND BRACES 
 

A. Posts, rails, gate(s), and braces shall be of galvanized steel conforming to the 
requirements of ASTM F1083 and shall also conform to the requirements listed in Table 
02980-1. Braces shall be provided for each gate, corner, pull, and end post and shall 
consist of a brace extending to each adjacent line post at midheight of the fabric and a 
rod not less than 3/8-in. in normal diameter, or equivalent, from line post back to gate, 
pull or end post, with a turnbuckle or equivalent, for adjustment as shown on plans. 

 
B. Top rails shall be lengths not less than 10 ft and shall be fitted with expansion couplings 

for connecting the lengths into a continuous run. Couplings shall be not less than 6 in. 
long, shall allow for expansion and contraction of the rail, and shall be approved by the 
Engineer. 
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TABLE 02980-1 

 
POSTS AND RAIL SIZES AND WEIGHTS 

 
Use and Section O.D. In. Weight/Lb/Ft. 

Gate Posts 4.00 9.11 
Corner Posts 2.875 5.79 
End Posts, Pull Posts 2.875 5.79 
Intermediate Posts 2.375 3.65 
Top Rail and Postbrace 1.660 2.27 
Gate Rails (Frame) 1.90 2.72 

 
2.03 WIRE TIES AND TENSION WIRE 
 

A. All wire fabric ties, wire ties, hog rings, and tension wire shall be zinc-coated steel core 
wire. Tension wire shall have a minimum tensile strength of 80,000 psi. Zinc coating shall 
be .30 oz. per square foot. Tension wire shall be 6-gauge. 

 
2.04 MISCELLANEOUS FITTINGS AND HARDWARE 
 

A. Miscellaneous fittings and hardware shall be zinc-coated steel, wrought iron, malleable 
iron, or pressed steel and shall be equal to materials specified in FS RR-F-191/4B. 

 
2.05 GATES 
 

A. Structural members of gates shall be fully welded on all sides and faces of joints at 
exposed edges. Surplus welding material shall be removed. Gates shall be swing gates 
or sliding gate as indicated on plans and specifications. Gates shall include all hardware 
and appurtenances including latches, plunger pins, etc. 

 
B. Hinges for gate(s) shall be the pin type and shall be heavy-duty, malleable iron. Shop 

drawings will be required with the hinges being subject to the Engineer’s approval. 
 
2.06 CONCRETE 
 

A. Concrete for setting posts shall have a minimum compressive strength of 3,000 psi and 
conform to NMDOT standards. 

 
PART 3  EXECUTION 
 
3.01 CLEARING FENCE LINE 
 

A. The site of the fence shall be sufficiently cleared of obstructions, and surface 
irregularities shall be graded so that the fence will conform to the general contour of the 
ground. All holes shall be filled with common borrow or excavated material at the 
direction of the Engineer. When required, the Contractor shall grade the ground surface 
so that the fence elevation shall conform to existing or future structures. The fence line 
shall be cleared to a minimum width of 10 ft on each side of the centerline of the fence. 
This clearing shall consist of the removal of all stumps, brush, rocks, trees, or other 
obstructions which will interfere with proper construction of the fence. Stumps to be 
removed shall be grubbed or excavated. All holes remaining after the clearing and 
grubbing operations shall be refilled with suitable soil, gravel, or other material 
acceptable to the Construction Manager and shall be compacted properly with tampers. 
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Disturbed areas shall be seeded and mulched as directed by the Engineer and as 
specified in Section 02932. 

 
3.02 CONSTRUCTION FENCE 
 

A. Construction fence shall consist of new fence, as specified, and may be existing fence 
labeled as “to be removed’ or “to be relocated.”  The existing fence may be reused and 
installed as construction fence to the lines and grades shown on the plans. 

 
1. Line posts shall be spaced not more than 10 ft on centers in the line of fence. 

End or pull posts shall have a 500-ft maximum spacing. 
 
2. End posts shall be installed in concrete foundations as shown on drawings. Line 

posts shall be installed in earth foundations. Concrete foundations shall extend 
one (1) in. above the ground at the posts, with a slope to match existing grade at 
the foundation’s edge. All posts shall be set vertical, true to alignment, and 
securely embedded in earth or concrete foundations as required. 

 
3. After the concrete has been allowed to cure for 2 days, for the end posts, fabric, 

braces, and rails shall be attached. The fabric shall be attached to the posts and 
rails at a sufficient number of points to ensure a firm, rigid, and unyielding 
attachment, and shall be a maximum of two (2) in. clear of the pavement or 
ground surface. The fabric shall be stretched between posts so that no bends or 
loose places in fabric will result. Lengths of fabric shall be spliced by bringing the 
fabric ends close together and weaving in a picket in such a way that it engages 
each individual mesh of the fabric ends. Brace rails and truss rods shall be 
provided at all fence corners and ends. 

 
4. The bottom of the fence shall be placed a uniform distance above the finished 

ground surface except where allowance is made for the irregularities in the 
ground contour. 

 
3.03 GROUNDING 
 

A. With the exception of the fence atop the retaining walls, all fence shall have at least one 
ground for every 500 ft of fence, at end posts, and on each side of gates. The ground 
shall consist of a 5/8-in. diameter copper-clad rod driven a minimum of 8 ft into the earth 
and attached to the fence by a copper wire and grounding clips to obtain a maximum 
resistance of 25 ohms and in accordance with the plans and as approved by the 
Engineer. 

 
3.04 CLEANING UP 
 

A. The Contractor shall remove from the vicinity of the completed work all tools and 
equipment belonging to him or used during construction. All piles of soil shall be leveled 
and all brush or debris of any nature shall be removed from the site. 

 
 
 

END OF SECTION 
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SECTION 03300 
 

CAST-IN-PLACE CONCRETE 
 
PART 1 GENERAL 
 
1.01 DESCRIPTION OF WORK 
 

A. The work to be performed shall include the construction of Wall No. 1 and aircraft hanger 
slabs. The work may also include the construction of trench drains, manholes and other 
drainage structures if precast structures are not utilized. Mix design, sampling, testing and 
inspection of concrete are also included.  

 
1.02 QUALITY ASSURANCE 
 

A. Perform cast-in-place concrete work in accordance with ACI 301 unless specified otherwise. 

B. Maintain copy of ACI 301 in field office for duration of project. 

 
1.03 TESTS 
 
 A. Testing of concrete mix will be performed by independent testing laboratory appointed by the 

Contractor. The Contractor shall include costs for all testing. Copies of test results will be 
furnished by Contractor to the Engineer.  Contractor shall submit name of testing laboratory 
to Engineer for approval.  

 
 B. Prior to start of concrete work: 
 
  1. Submit concrete mix design for each classification of strength, slump and air 

entrainment. 
 
  2. Mix sample batches of each concrete mix design specified. 
 
  3. Take three test cylinders for each sample batch for compression test at seven and 

twenty-eight days. 
 
  4. Cylinders will be cured and tested to determine criteria for judging quality of concrete 

placed during construction. 
 
 C. Sample concrete in accordance with ASTM C172. 
 
 D. Make slump test in accordance with ASTM C143 for each 100 cubic yards of delivered 

concrete.  Furnish material and assistance required to make tests. Additional testing may be 
required based on observed variability in and appearance of the concrete and addition of 
water on site, at the discretion of the QCSM and/or the engineer. 

 
 E. Test air content in accordance with ASTM C231. 
 
 F.  Test unit weight as per ASTM C138 at least daily 
 
 G. Cure test cylinders in accordance with ASTM C192. 
 
 H. Make one set of three cylinders for each classification of concrete placed in one day, and for 

every 100 cubic yards of  concrete  placed.  Make  and  test additional cylinders when 
deemed necessary by the Engineer.  Lab cure two of the three cylinder specimens and field 
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cure the remaining one.  Make tests in accordance with ASTM C39. 
 
 I. Compression tests of test cylinders will be made in accordance with ASTM C31 at 28 days.  

Seven-day tests may be used provided that the relation between seven and 28-day 
strengths of the concrete has been established by earlier testing. 

 
 J. Furnish cylinder molds, materials, and assistance required for preparation of test cylinders.  

Single use 6 inch by 12 inch paper cylinder molds may be used if they comply with ASTM 
C470. 

 
 K. Do not remove forms from or apply loads to concrete structures for which strength tests 

have not been made and results of which have not equaled or exceeded minimum 
requirements. 

 
 L.  In cases where average cylinder strengths are below minimum required values, the 

Engineer shall have the right to require conditions of temperature and/or moisture necessary 
to secure the required strength and may require load or core tests to be made on affected 
portions of the Work. 

 
1.04 RELATED SECTIONS 

 
A. SWPPP, June 2005 

B. CQCP, June 2005 

C. Construction Plan for LASO TA-73 Airport Landfill, June 2005 
  
1.05 REFERENCE STANDARDS 
 

A. ACI 301 - Specifications for Structural Concrete for Buildings. 
 
 B.  ACI 305 – Hot Weather Concreting.  
 
 C.  ACI 306 – Cold Weather Concreting. 
 
 
1.06 SHOP DRAWINGS AND SUBMISSIONS 
 
 A. Submit shop drawings and product data for all products under the provisions of Section 

01340. 
 
 B.  Submit shop drawings of reinforcing steel. 
 
 C.  Shop Drawings for reinforcement, for fabrication, bending and placement of concrete 

reinforcement shall comply with ACI SP-66 (04), "ACI Detailing Manual," ACI 315-99 and 
ACI 315R-04, showing bar schedules, stirrup spacing, diagrams of bent bars, and 
arrangement of concrete reinforcement. Indicate bar sizes, spacing, locations and quantities 
of reinforcing steel, and wire fabric, bending and cutting schedules, and supporting and 
spacing devices.  

 
 D.  Submit Steel producer's certificates of mill analysis, tensile tests and bend tests. 
 
 E.  Submit test results. 
 
 F. Submit color samples. 
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 G.  Submit written procedures for protection of concrete construction in accordance with ACI 
301, ACI 305 for Hot Weather Construction, and ACI 306 for Cold Weather Construction. 
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PART 2 PRODUCTS 
 
2.01  CEMENT (ACI 301 2.1) 
 
 A. Use one brand and type of cement throughout project unless otherwise specified. 
 
 B. Cement: Air entraining-type 1A. ASTM C150. 
 
2.02  ADMIXTURES 
 
 A. Type and dosage of admixture: conform to manufacturer's instructions for temperature 

conditions. 
 
 B. Air entraining admixtures: conform to ASTM C260, and contain no chlorides.  Maximum air 

content shall be six percent, plus or minus one percent of volume of concrete when tested in 
accordance with ASTM C231.  Allowable air for AMEC mix #18 is 3.5% to 6.5%. Use air-
entraining admixtures in concrete exposed to weathering and at other concrete work at 
Contractor's option.   

  
 C. Water reducing admixtures: Polyheed 997 Type A; or hydroxylated carboxylic acid type 

conforming to ASTM C494, Type A with one exception that: 
 
  1. Maximum shrinkage: maximum 100 percent of control mix. 
 
  2. Relative durability factor: minimum 100 percent of control mix. 
 
  3. Use only as approved by Engineer. 
 
 D. Do not use calcium chloride in concrete containing aluminum items. 
 
 E. Color admixture for retaining wall shall produce an earth tone concrete subject to the 

approval of the Engineer. 
 
2.03  MIX DESIGN (ACI 301 3.2) 
 
 A. Provide 28-day compressive strength as follows: 
   

Location 
Min. 28-Day 

Compressive Strength 
(psi) 

Water-Cement Ratio by 
Weight 

Retaining Wall 3,000 0.59 Air entrained 
Hanger Slab 4,000 0.35 Air entrained 

     
B. Provide over design factor for concrete mix of 1.15. 
 
2.04  SLUMP 
 
 A. Slump for consolidation by vibration: 6 inches.  Slump for consolidation by rodding:  

• 6 inches for 4000 psi concrete, based on Amec Mix No. 44 design.  
• 4 inches for 3000 psi concrete, based on Amec Mix No. 18 design.  

A tolerance of ± 1 inch from the specified slump will be allowed during slump testing to 
accommodate the precision of the test method. The intent of the variance is not to change 
the allowable slump specification. 
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2.05  PROPORTIONS (ACI 301 3.8) 
 
 A. Selection of proportions for normal weight concrete: Method 1. 
 
2.06  REINFORCING STEEL (ACI 301 5.2) 
 
 A. Reinforcing Steel: 60 yield grade; deformed billet steel bars, ASTM A615; plain finish. 
 
2.07  EXPANSION JOINTS (ACI 301 6.2) 
 
 A. Premolded Expansion Joint Filler:  type required shown on Drawings, conforming to ASTM 

D1751. or ASTM D1752, Type III “Self-Expanding Cork,” where indicated.  The thickness 
and profile to match joint design. 

 
2.08  ACCESSORIES 
 
 A. Bonding Agent: two component modified epoxy resin; Sikadur Hi-Mod manufactured by Sika 

Chemical Co. or Epoxtite Binder Code 2385 manufactured by W.R. Grace & Co. Polyvinyl 
bonding Agent shall be “Weld-Crete” manufactured by Larsen Products Corp., or approved 
equal. 

 
 B.  Non-Shrink Grout:  Grout shall be a premixed compound consisting of non-metallic 

aggregate, cement, water reducing and plasticizing agents; capable of developing a 
minimum compressive strength of 2,400 PSI in two days; 7,000 PSI in 28 days. 

 
 
PART 3  EXECUTION 
 
3.01  GENERAL 
 
 A. Install concrete work in accordance with ACI 301 except as amended by this Section. 
 
 B. Notify the Engineer a minimum 24 hours prior to placement of any concrete. 
 
 C. Transport concrete from mixer to place of final deposit in a continuous manner to prevent 

separation or loss of material and as rapidly as practicable until the unit of operations is 
complete.  Do not use concrete which has reached an initial set or has contained water for 
more than one hour. 

 
 D. Deposit concrete as nearly as practicable to final position to prevent segregation from 

rehandling.  In walls, place concrete in horizontal layers with first batches placed at ends 
and progress toward the center. 

 
E. Compact concrete immediately after placing by thoroughly agitating the mass to force out air 

pockets and work the mixture into corners, around reinforcement and inserts, and prevent 
formation of voids.  Do not use vibrators to move concrete horizontally. 

 
 F. Concrete trucks will not be permitted on existing foundations. 
 
 G. Do not deposit concrete in or under water without the permission of the Engineer. 
 
 H. Fresh concrete shall not be placed on concrete which has hardened sufficiently to cause 

formation of cold joints or planes of weakness within the section.  If a section cannot be 
placed continuously, construction joints shall be located at points as provided for on the 
Drawings or as approved by the Engineer.  When work is resumed, concrete previously 
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placed shall be thoroughly cleansed of foreign materials and laitance, using a stiff wire brush 
or other tools, and a stream of water if necessary, and then slushed with grout consisting of 
one part Portland Cement and two parts sand. 

 
 I. Free drop of concrete for more than five feet will not be allowed.  Where greater drops are 

required, a tremie shall be employed.  Discharge of the tremie shall be controlled such that 
the concrete may be effectively compacted into horizontal layers not exceeding twelve inch 
in thickness with a minimum of lateral movement. 

 
 J. Hot weather placement of concrete shall be in strict accordance with Hot Weather 

Concreting, ACI 305R-91.  Subgrades shall be kept moist in hot weather to prevent 
extraction of water from the concrete. 

 
 K. Cold weather placement of concrete shall be in strict accordance with Cold Weather 

Concreting, ACI 306R-88   
 
3.02  FORMWORK (ACI 301 4.2) 
 
 A. Obtain the authorization of the Engineer for use of earth forms.  When using earth forms, 

hand-trim sides and bottoms, and remove loose dirt prior to placing concrete. 
 
 B. Chamfer exposed edges: 3/4 in x 3/4 in unless otherwise noted on the drawings. 
 
 C. Tape or seal joints and seams to provide a smooth surface. 
 
 D. Make and erect forms so finished concrete will conform to shapes, lines, grades and 

dimensions shown on Drawings and to produce plumb, even, true concrete surfaces.  Form 
all exposed concrete surfaces. 

 
 E. Tie forms together with spreader-ties.  Brace and shore forms as required.  Design forms to 

remain in correct position during and after placement of concrete and not to deflect under 
weight of wet concrete. 

 
  1. Make forms tight to prevent mortar leakage. 
 
 F.  Rebar posts may be used to support temporary formwork. Posts may be driven into the 

subgrade and left in place as long as posts are not within 1 inch of structural rebar. 
 
3.03  FORM SURFACES PREPARATION (ACI 301 4.4) 
 
 A. Apply form release agent on formwork in accordance with manufacturer's recommendations. 

Apply prior to placing reinforcing steel, anchoring devices and embedded parts.  Do not 
apply form release agent where concrete surfaces will receive applied coverings which are 
affected by agent. 

 
3.04  FINISHING FORMED SURFACES (ACI 301.10.4) 
 
 A. Formed Surface Finishes: Provide rough form finish at surfaces not exposed to view. 

Provide smooth form finish at surfaces exposed to view.   
 
 B. Finish concrete surfaces shall meet the requirements of ACI 117-90. 
 
3.05  FINISHING HORIZONTAL SURFACES 
 
 A. Horizontal surfaces which will be exposed after completion, i.e., hanger slabs shall receive a 
broom finish.    
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3.06 REMOVAL OF FORMS (ACI 301 4.5) 
 

A. Do not remove forms and bracing until concrete has gained sufficient strength to carry its 
own weight, construction loads, and design loads which are liable to be imposed upon it.  
Verify strength of concrete by compressive test results. 
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3.07  RESHORING (ACI 301 4.6) 
 
 A. Remove load supporting forms only when concrete has attained 75 percent of required 28-

day compressive strength, provided construction is reshored. 
 
3.08  WELDING (ACI 5.3) 
 
 A. Welding Reinforcing Steel is not permitted without the express approval of the Owner. 
 
3.09  CONSTRUCTION JOINTS (ACI 301 6.1) 
 
 A. Install construction joints where shown on Drawings. 
 
3.10  INSERTS, EMBEDDED PARTS AND OPENINGS 
 
 A. Provide formed openings where required for pipes, conduits, sleeves and other work to be 

embedded in and passing through concrete members. 
 
 B. Coordinate work involved in forming and setting openings, slots, recesses, sleeves, bolts, 

anchors or other inserts. 
 
3.11  REPAIR OF SURFACE DEFECTS (ACI 301 9.1) 
 
 A. Allow the Engineer to inspect concrete surfaces immediately upon removal of forms. 
 
 B. Modify or replace concrete not conforming to required lines, detail and elevations. 
 
 C. Repair or replace concrete not properly placed resulting in excessive honeycombing and 

other defects.  Do not patch, repair or replace exposed concrete except upon express 
direction of the Engineer. 

 
3.12  CURING AND PROTECTION 
 
 A.  Curing shall be in accordance with recommended practice and Drawing 3003 Note 7 for 

curing concrete ACI 308-92. In lieu of using curing compound, cover the placed concrete 
with a plastic moisture barrier and allow the concrete to self-cure. On the sixth day, the 
plastic barrier will be removed and the concrete will be allowed to dry for 24 hours. On the 
seventh day after the concrete placement, the sealing compound will be applied per the 
specifications. 

 
  1. Apply specified sealing compound to concrete surfaces as soon as final finishing 

operations are complete (within two hours and after surface water sheen has 
disappeared).  Apply uniformly in continuous operation by power spray or roller in 
accordance with manufacturer's directions.  Recoat areas subjected to heavy rainfall 
within three hours after initial application.  Maintain continuity of coating and repair 
damage during curing period. 

 
 
 
 

END OF SECTION 
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SECTION 03400 
 

PRECAST CONCRETE 
 
 
PART 1  GENERAL 
 
1.01 DESCRIPTION OF WORK 
 

A. This section includes requirements for providing precast concrete structures including 
storm drain structures, manholes, and other specified miscellaneous structures to the 
size, shape, and extent in accordance with the contract documents. 

 
1.02 QUALITY CONTROL 
 

A. Precast concrete shall be supplied by a qualified firm with a minimum of 2 years of 
continuous operation experience. 

 
B. Contractor shall not place the order for precast structures until order is reviewed and 

approved by Owner’s engineer. 
 
C. The manufacturer or supplier shall provide the Owner, prior to delivery of precast 

structures for an order, a Certificate of Compliance with the Contractor’s name, section 
sizes, footage, or number of pieces required to fill the order. 

 
D. The Owner reserves the right to inspect and test all precast structures, fittings, and joint 

material after delivery to the site or at the factory. The manufacturer or supplier shall 
furnish materials for the tests and labor as required to assist the Owner with the tests. 

 
E. Only approved precast concrete structures shall be shipped to the contract site. 

 
1.03 SUBMITTALS 
 
 A. Contractor’s drawings. 
 
 B. Submit the following Contractor’s drawings in accordance with Section 01340: 
 

1. Shop drawings showing complete details, pertinent calculations, design loads, 
materials, strengths, sizes and thicknesses, joint and connection design, and 
details for all precast structures. 

 
C. Installation methods for precast sections: 
 

1. This submittal may be waived when the manufacturer has his recommended 
methods on file with the Owner. 

 
 D. Test reports: 
 

1. Submit manufacturer’s certified test reports. 
 
1.04 DELIVERY, STORAGE AND HANDLING 
 

A. Precast structures are considered suitable for handling to transport to the contract site 
after the concrete has cured to minimum strength of 80% of the design strength. 
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B. Delivery of precast structures shall be coordinated with installation or shall be unloaded 
with proper equipment along the line of work, outside work limits as near as practicable 
to point of final placement. They shall be stored off the ground on wood blocks, pallets, or 
other appropriate means away from brush, poison oak or ivy, and in an accessible area 
for inspection. Excavated material shall not be placed over or against the stored precast 
structures. 

 
C. Precast structures and appurtenances shall be unloaded and handled with a crane, 

backhoe, or equipment of adequate capacity, equipped with appropriate slings and lifting 
devices to protect the material from damage. 

 
D. If damage occurs and is deemed repairable, it shall be repaired as directed by the Owner 

in accordance with approved manufacturer’s recommendations. If damage is not 
repairable in the opinion of the Owner, such items of material will be rejected and shall be 
removed and replaced at the Contractor’s expense. 

 
PART 2  MATERIALS 
 
2.01 PRECAST CONCRETE MANHOLE(S), INLETS, AND TRENCHES 
 
 A. General 
 

1. Precast concrete shall meet requirements of ASTM C478 and be designed 
to withstand an HS-20 loading. In addition, the minimum compressive 
strength of the concrete shall be 4,000 psi and shall have a minimum 
compression cylinder test of 4,000 psi, any variance being in accordance 
with ASTM C478; and with joints meeting requirements of ASTM C443. 
Cement will be Portland, Type II with an Air Content of 5% to 7% as determined 
in accordance with ASTM C 231. Concrete shall be comprised of cementatious 
material, water, fine and course aggregate, and add mixtures. The cementatious 
material shall be Portland or blended hydraulic cement and pozzolan where 
appropriate. 

2. Precast concrete sections shall conform to NMDOT Section 662.2.  Furnish in 
lengths of 1-ft minimum, except not more than one 1-ft section shall be used in a 
manhole. Precast manhole cone section shall have bolt inserts provided. Inserts 
shall be embedded a minimum of 3 in., accommodate 9.75-in.-diameter bolts. 
Inserts shall be provided with plugs for transporting from plant to contract site. 

 
3. Each concrete section shall be clearly marked on the inside near the top with the 

following information where applicable: ASTM Specification designation, 
manhole setting number (bases only), date of manufacture, and name or 
trademark of manufacturer. Markings may be engraved or stenciled with 
waterproof paint or ink in minimum 1-in.-high letters. 

 
4. Precast concrete grade rings shall meet requirements of ASTM C478, except the 

minimum strength of the concrete shall be 5,000 psi using Type II cement. Rings 
shall be drilled with holes 1.5 to 2-in.-diameter to accommodate frame anchor 
bolts. Grade rings with cracks or fractures passing through the height of the ring 
and any continuous crack extending for a length of 3 in. or more will be rejected. 
Planes of the surfaces of the ring shall be within the limits of plus or minus 0.25-
in. of horizontal and vertical. 

 
5. Steps shall be a minimum 1-ft wide with a 1-ft center to center spacing, drop front 

type, and meet the requirements of ASTM C478. 
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6. Precast concrete materials for trench sections shall conform to NMDOT Section 

662.2.  Furnish in lengths to minimize number of joints. Supply a closed end on 
each trench. Sections to be supplied ¾” quick thread rods and steel plate.  

 
B. Gasket Connectors 
 

1. Each manhole precast section shall be fitted with an “O” ring type gasket that 
conforms to NMDOT Section 662.25. 

 
2. Each joint of the precast trench section will be joined with a Concrete Sealants 

Inc., sealer type CS-440. The interior of the trench will be painted with a Sika 
Corporation type Sikaflex 1A material.   

 
2.02 BITUMINOUS COATING 
 
 A. All exterior surfaces of precast structures shall be coated with bitumastic material. 
 

B. The bituminous coating shall conform to NMDOT Section 662.26. 
 
2.03 GRATE AND FRAME 
 

A. Manhole covers shall conform to NMDOT Section 662.27. 
 
B. Castings shall be suitable for AASHTO HS-2O loading. 
 
C. Trench grate and frame will be ductile iron, 80-55-06. 

 
 
PART 3  EXECUTION 
 
3.01 A. Completion of the work shall be in accordance with Section 02720, Storm Drain System 
 
 
3.02 BACKFILLING 
 

A. Backfilling shall be completed in accordance with Section 02200, Earthwork. 
 
 
 

END OF SECTION 
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SECTION 06005 
 

VERY FLEXIBLE POLYETHYLENE GEOMEMBRANE 
 

 
PART 1  GENERAL 
 
1.01  DESCRIPTION OF WORK 
 

A. The Work includes the manufacture, supply, delivery, testing, and installation of smooth 
very flexible polyethylene (VFPE) geomembrane for channel lining. The work includes 
furnishing all materials, labor, supervision, tools, equipment that may be necessary to 
construct the work in accordance with the Contract Documents. The requirements of this 
specification have been reduced compared to a typical specification in light of the 
intended use and in consideration of the limited quantity of material required. 

1.02  QUALITY ASSURANCE 

A. Manufacturer Qualifications 

1. The VFPE manufacturer(s) shall be a specialist in the manufacturing of VFPE 
geomembrane, and shall have produced and supplied at least 5 million ft2 of said 
material that were used in successful applications. 

B. Contractor’s Geosynthetics Installer Qualifications 

1. The Contractor’s Geosynthetics Installer (Installer) shall meet the requirements 
of this Section.  The Installer shall be responsible for the performance of the 
Installer and the installed geosynthetics. 

2. The Installer shall be experienced in all aspects of VFPE geomembrane 
handling, storage, and installation.  The Installer shall have successfully installed 
at least 5 million ft2 of polyethylene geomembrane within the last 5 years, and be 
trained and approved by the manufacturer to install the geomembrane materials. 

3. The Installer shall employ a field supervisor experienced in the installation of 
polyethylene geomembrane.  This individual shall have installed or supervised 
the installation of a minimum of 2,000,000 ft2 of polyethylene geomembrane on a 
minimum of five (5) different projects. 

4. Each welder is required to have a minimum of 1 year of experience welding 
polyethylene geomembrane, except that the master welder shall have a 
minimum of three (3) years experience welding polyethylene geomembrane. 

C. Geosynthetics Testing Laboratory Qualifications 

1. Independent testing of the material is not required. However, the Engineer 
reserves the right to require testing of the material at an independent testing 
laboratory. The testing laboratory, if required, shall be accredited by the 
Geosynthetic Institute to perform the tests required in these Specifications. 

 
D. Materials Testing 

1. Material testing shall be completed by the manufacturer in accordance with its 
Quality Control/Quality Assurance Plan. 
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1.03  SUBMITTALS 

A. General 

1. The Contractor shall submit to the Engineer for review and approval the following 
information: 

a. Name of Manufacturer. 
 
b. Manufacturer’s quality control test results – certified test results. 

 
c. A Certificate of Compliance along with QC test results from the 

manufacturer stating that the polymer (raw material) used to 
manufacture the geomembrane and the geomembrane to be delivered to 
the site meets all of the physical property requirements presented in 
Tables 06005-1 and 06005-3, respectively. 

 
d. Manufacturer’s warranty for the installed geomembrane (example). 

 
e. Proposed installation panel layout drawings, including panel and seam 

identification, panel orientation, seaming details, and penetration details. 
Engineer or Owner approval of these drawings does not relieve the 
Installer of the responsibility to properly install/lay out the geomembrane. 
The proposed panel layout drawing is tentative and may be modified by 
the Engineer. 

 
f. Manufacturer’s recommended product defect repair and construction 

repair procedures. 
 

g. Manufacturer’s recommended field seaming procedures and techniques, 
including: methods, overlap, personnel identification, QA/QC of seaming 
operations, temperatures, and preparation of materials. 

 
h. Manufacturer’s nondestructive and destructive seam testing procedures, 

including: type(s) of tests, a list of equipment required, frequency of tests 
with locations, methods, qualifications of personnel that perform the 
tests, and acceptance/rejection criteria for tested seams. 

 
i. Installer’s daily quality control (QC) log and Report of Welds format to be 

used during geomembrane installation. 
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Table 06005-1 
 

Polyethylene Polymer(s) for Geomembranes and Extrudate 
 

 

Property Test Method Required Minimum 
Value 

Unit 

Density 
(compounded resin) 

ASTM D1505 or D792 0.91 g/cc 

Melt Flow Index ASTM D1238 
(Condition E) 

<1.0 g/10 min. 

Test Frequency:  One per shipping container compartment. 

Table 06005-2 
 

Conformance and “Fingerprinting” Testing Requirements 
for Geomembrane Liners 

 

Property Test Method 

Thickness ASTM D5199 

Tensile Properties ASTM D638 Type IV 

Tear Resistance ASTM D1004 

Puncture Resistance ASTM D4833 

Carbon Black Content ASTM D1603 

Carbon Black Dispersion ASTM D3015 or D5596 

Density ASTM D1505 

Melt Flow Index ASTM D1238 

 



 

 
Table 06005-3 

 
Physical Properties of LDPE/VFPE Geomembrane Liners 

(Minimum Average Roll Values) 
 

Property Test Method Units 
Required 
Minimum 

Value 

Gauge Thickness 
(nominal) 

ASTM D5199 mils 40 

Sheet Density ASTM D1505 g/cm3 0.92 

Tensile Properties 
– Tensile strength 
    at break 
– Elongation at 
    break 

ASTM D638 
Type IV 

 
lb/in 

 
% 

 
150 

 
700 

Dimensional 
Stabilitya

ASTM D1204 % +2 

Puncture 
Resistance 

ASTM D4833 lbs 55 

Tear Resistance ASTM D1004 lbs 22 

Coefficient of Linear 
Thermal 
Expansiona

ASTM D696 cm/cmoC <2x10-4

Low Temperature 
Brittlenessa

ASTM D746B oC <-70o

Carbon Black 
Content 

ASTM D1603 % 2-3 

Carbon Black 
Dispersion 

ASTM D5596 score 1 or 2 
or A1 or A2 

Melt Flow Index ASTM D1238 
condition E 

g/10 min <1 

ESCRa ASTM D5397 hrs >200 
a Certification by manufacturer is adequate. 
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j. Method of construction procedures for preparation of earthen subgrade 
and placement of earthen material above the geosynthetics including 
method of placement, equipment, and personnel. 

 
k. The Installer shall provide a Certificate of Compliance from the 

manufacturer stating that the resin used to produce the geomembrane to 
be used on this project has an environmental stress crack resistance of 
greater than 200 hours as tested in conformance with ASTM D5397. 

 
l. Copies of quality control certificates issued by the resin supplier used to 

manufacture the geomembrane to be used on this project.  These 
certificates, at a minimum, shall include reports of tests conducted to 
verify the material quality, including specific gravity, and melt flow index. 

 
m. Documentation shall be submitted to demonstrate chemical compatibility 

of the geomembrane with any municipal solid waste leachate.  The 
chemical compatibility testing shall be performed using the EPA 9090 
testing method with all test results submitted for approval to the 
Engineer.   

 
n. The Installer shall provide a certificate from the manufacturer stating that 

the geomembrane to be used on this project will have been produced 
within one year of receipt of material at the site. 

B. Certified Test Reports 

1. Certified test reports within the requirements of standards and testing methods 
specified herein shall be submitted to the Engineer for review and approval prior 
to delivery. The geomembrane manufacturer and Installer 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. The Installer 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. 

2. If the manufacturer uses test methods other than those specified, an explanation 
of the alternate test method shall be provided. 

C. Installer’s Qualifications 

1. At least three (3) weeks prior to commencement of geomembrane installation, 
the Installer shall submit written notification to the Engineer of the field supervisor 
and individual welders’ work experience relative to polyethylene geomembrane 
installation and welding. No geomembrane welding shall begin until the Engineer 
has received the notifications and has approved the field supervisor and the 
individual welder qualifications. 

1.04  DELIVERY, STORAGE, AND HANDLING 

A. Materials shall be delivered to the site only after the required submittals have been 
furnished and 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 
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to prevent damage to any part of the Work. The Installer shall provide labor and 
equipment to properly unload material upon arrival at the site. Storage shall be in an area 
reasonably free of dirt, dust, direct sunlight, extreme heat, and disturbance. The material 
shall be stored in a reasonably-level area that is well-drained, away from oils/fuels, brush, 
poison oak or ivy, in an accessible area for inspection, and on a smooth surface so that 
the material is well-supported and not resting on sharp objects that could damage it. 
Geomembrane roll goods shall be underlain by a bedding geotextile and not stacked 
more than three rolls high. Individual pieces or bundles shall be stored with safe walking 
space and clearance between them to allow full view for inspection purposes. The 
protective covers used to wrap each roll of geomembrane, if used by the manufacturer, 
shall not be removed until immediately before the material is to be installed in the field. 

B. Each roll delivered shall have a tag attached that identifies the following: 

1. Manufacturer. 
 

2. Product type and thickness. 
 

3. Manufacturer batch code. 
 

4. Manufacturer date. 
 

5. Roll number. 
 

6. Physical dimensions. 
 
PART 2  MATERIALS 

2.01  RAW MATERIAL (RESIN) 

A. Raw material for the VFPE geomembrane shall be tested for density and melt index. At a 
minimum, one sample shall be obtained from each shipping container (typically a railcar) 
compartment. One (1) test for each of the properties in Table 06005-1 shall be performed 
on each compartment sample. The material shall be accepted for production use if all 
test results conform to the material requirements listed in Table 06005-1 and are 
comparable within the various shipment compartments. 

2.02  SHEET GEOMEMBRANE 

A. The geomembrane shall be smooth VFPE containing no fillers or extenders. 
 
B. The VFPE geomembrane shall be tested prior to shipment to ensure that the physical 

and chemical properties of the finished product are in conformance with the 
Specifications.  The required conformance testing of geomembranes are presented in 
Table 06005-2, with the exception of ASTM D5321.  The Contractor shall perform three 
tests of ASTM D5321 for each of the required interfaces prior to shipment of the 
geosynthetic materials to the job site.  Test frequency shall be one of each test per every 
50,000 ft2 of geomembrane produced or as noted.  In addition, one 50 ft2 (minimum) 
coupon of geomembrane per every 100,000 ft2 of geomembrane produced shall be 
retained intact by the manufacturer until construction of the lining system, for which the 
geomembrane is used, is complete.  These coupons shall be submitted to the Engineer 
upon request. 
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2.03  EXTRUDATE RESIN (WELDING ROD) 

A. Resin used for extrusion welding adjacent sheets and pipe penetrations shall be VFPE 
produced from the same resin as the sheet geomembrane. Physical properties of the 
extrudate shall be in conformance with Table 06005-1. The resin shall be supplied in 
black. 

 
PART 3  EXECUTION 

3.01  SUBBASE ACCEPTANCE BY THE CONTRACTOR 

A. Prior to installation of the geomembrane, the Installer shall verify the conditions of the 
installed earthen material surface to ensure that this surface represents a smooth, stable 
surface reasonably free of stones, organic matter, irregularities, protrusions, loose soil, 
and any abrupt changes in grade.  The Installer shall notify the Engineer in writing of 
acceptance of the prepared earthen surface prior to installation of the geomembrane. 
This notification shall be consistent with the requirements of the geomembrane supplier 
for the bedding layer surface in order to preserve the warranty for the geomembrane. 

3.02  INSPECTION OF SHEET GEOMEMBRANE AT JOB SITE 

A. The Installer shall be responsible for the inspection of the geomembrane rolls upon their 
arrival at the job site. Should rolls show damage from transit, they shall be so identified 
by the Installer and set aside for either return to the manufacturer or repaired in 
accordance with the manufacturer’s recommendations. 

B. During unrolling of the geomembrane, the Installer shall carry out visual inspection of the 
geomembrane surface.  Any faulty areas shall be repaired by the Installer using the 
preapproved techniques. Such repairs shall be recorded on the as-built drawings and 
reported to the Engineer by means of a daily QC log (see Subsection 3.06).  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 cost of the Installer until the daily QC log is submitted. 

C. During installation of the geomembrane, the Engineer has the option to perform thickness 
measures at locations along the edges of the geomembrane panel.  Any panel deployed 
having insufficient thickness shall be removed from the site by the Installer at no 
additional cost to the Owner. 

 
3.03  INSTALLATION 

A. General 

1. The limits of geomembrane installation shall be as shown on the Drawings. The 
geomembrane shall be laid out and installed by the approved Installer in 
accordance with the applicable panel installation drawings approved by the 
Engineer.     

2. All geomembrane shall be installed in a down gradient manner to minimize the 
potential of surface water flowing beneath placed geomembrane.  

3. The Installer shall at all times maintain a clean work area to protect the 
geomembrane from incidental damage. This activity shall be done on an ongoing 
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basis throughout the work. There shall be no smoking, glass bottles, or metal 
cans allowed in an area where geosynthetics are being installed.  

4. When placing materials upon any geomembrane(s) or geotextile(s) the Installer 
shall stage his operations to minimize/eliminate any wrinkles associated with that 
operation.  Furthermore, the Engineer shall notify the Installer when such 
wrinkling and associated problems are present.  It shall be the responsibility of 
the Installer to modify his operations to minimize/eliminate this problem at no 
additional cost to the Owner. 

B. Field Panel Placement 

1. Adjacent geomembrane panels shall be overlapped a minimum of 6 inches prior 
to hot wedge seaming, unless the Engineer approves a lesser overlap due to 
limitations of the Installer’s welding equipment. In no case shall an overlap of 
less than 3 inches be approved. The required minimum geomembrane overlap 
for extrusion welding shall be no less than 3 inches. If excess overlap exists, the 
bottom sheet shall be field cut. Areas cut to remove wrinkles or fishmouths in 
excess of six (6) inches shall be cut along the ridge of the wrinkle and seamed. 

C. Seam Preparation 

1. Prior to seaming, the seam area shall be clean and free of moisture, dust, dirt, 
debris of any kind, and foreign material. No seaming of the VFPE geomembrane 
shall be conducted when the material is exposed to moisture from either dew or 
precipitation. Seams shall be aligned to create the fewest possible number of 
wrinkles and fishmouths. All seam interfaces shall be visually examined for 
scratches, blemishes, flaws, and texture. 

2. Trimming of seams and patches shall be accomplished using a shielded blade or 
hook-knife and performed such that all corners are rounded. Whenever possible, 
the cutting of the geomembrane shall be from the underside, in an upward 
motion. Any trimming of test strips or patch pieces on the geomembrane shall be 
performed with a scrub sheet between the geomembrane and the cutting 
operation. All trimming of seams shall be completed at least 50 ft ahead of 
seaming operations.  

3. For extrusion-welded seams, a small hand-held electric rotary grinder with 
circular disc grit grinding paper shall be used to remove oxidation at the seam 
locations. The grinding plate shall be approximately 4 inches in diameter, and 
No. 80 or No. 100 grit paper shall be used. The depth of the grinding shall be no 
greater than 10% of the sheet thickness, and in general should only be 
approximately 5% of the sheet thickness. The grinding shall extend beneath the 
full width of the extrudate and no greater than 0.25 inch beyond the limit of 
extrudate after it is placed. Grinding shall precede welding by approximately 15 
minutes, and shall be oriented perpendicular to the seam direction rather than 
parallel to it. 

D. Seaming 

1. General 

a. The approved seaming techniques for the Work are hot-wedge and 
extrusion fillet welding.  
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b. Welding of VFPE shall not take place when ambient temperatures are 
less than 41°F (5°C) or exceed 104°F (40°C), when measured 1 ft above 
the geomembrane. Weather conditions shall have no precipitation, dew 
or fog, nor shall winds be in excess of 20 mph during welding. 
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2. Hot-Wedge Seaming 

a. The operator shall keep constant visual contact with the temperature 
controls, as well as with the completed seam coming out of the machine. 
Occasional adjustments of the temperature or speed may be necessary 
to maintain a consistent weld.  

 
b. If an excessive amount of squeeze-out is observed, reduce the 

temperature and/or pressure to correct the situation. Nip/drive roller 
marks shall be able to be observed visually, but just barely evident to the 
touch. 

 
c. Cleaning of the hot-wedge welder shall be performed at least daily. 

 
d. A smooth-insulating plate or heat-insulating fabric shall be placed 

beneath the hot-welding apparatus after usage. 
 

e. Seams exhibiting burnout due to excessive heat or roller slippage shall 
be repaired in accordance with Subsection 3.04 as directed by the 
Engineer.  

 
3. Extrusion Fillet Seaming 

a. Grinding of the sheets shall be completed in accordance with Subsection 
3.03.C.3. A hot-air welder may be used to tack weld sheets together in 
order to hold them in proper position for extrusion welding. 

 
b. The extrusion welder is to be purged of all heat-degraded extrudate in 

the barrel prior to beginning a seam. This shall be done every time the 
extruder is restarted after a 2-minute or longer downtime. The purged 
extrudate shall be properly disposed of. 

 
c. Extrudate in the form of a molten, viscous bead shall be deposited over 

the overlapped seam. The center of the extrudate shall be directly over 
the edge of the upper sheet.  

 
d. The extrudate thickness shall be approximately two times the specified 

sheet thickness measured from the top of the bottom sheet to the top or 
crown of the extrudate. Excessive squeeze-out (or flashing) is 
acceptable as long as it is equal on both sides and does not interfere 
with subsequent vacuum box testing. Excessive extrudate build-ups shall 
be removed, and a patch shall be placed in accordance with Subsection 
3.04 if so directed by the Engineer. 

 
e. After seaming, visual inspection of the extrudate bead shall be made, 

particularly for straight-line alignment, height, and uniformity of surface 
texture. There shall be no bubbles or pockmarks in the extrudate. Grind 
marks shall only be visible for no more than 0.25 inch beyond the 
extrudate. They shall be extremely faint and shall never appear as heavy 
gouge marks. A patch shall be placed in accordance with Subsection 
3.04 over the entire seam where the excessive grinding is observed. 
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f. Seam weld runs shall terminate at a panel end or tail off gradually. 

Where extrusion fillet welds are temporarily terminated long enough to 
cool, they shall be ground prior to applying new extrudate over the 
existing seam. This restart procedure shall be followed on patches, 
pipes, fittings, appurtenances, and “T” or “Y” seams. 

 
4. Trial Seams 

a. Trial seams shall be made at the beginning of each seaming period (start 
of day, midday and at the conclusion of the day’s seaming) for each 
welding apparatus and operator of said apparatus.  Trial seams shall be 
made at least every five hours and every time the seaming equipment or 
operator is changed.  Trial seams shall be made under the same 
conditions as actual seams (i.e., welding apparatus, electrical cord 
length, operator, and ambient temperature).  The Installer shall make 
additional trial seams if ambient temperatures vary more than 10°F 
(0.5°C) from initial trial seam conditions or as directed by the Engineer.  

 
 The trial seam sample shall be at least 3 ft long by 2 ft wide (after 

seaming) with the seam centered lengthwise. Seam overlap shall be 
nominally 4 inches, with a 3-inch minimum. 

 
b. Six adjoining coupon specimens, each 1-inch wide, shall be cut from the 

trial seam sample by the Installer using a die cutter to ensure precise 1-
inch wide coupons. The coupons shall be tested in peel (outside and 
inside track) and shear using an electronic readout field tensiometer, at a 
strain rate of 2 in./min, and they shall not fail in the seam (i.e., Film Tear 
Bond (FTB), failure in the parent sheet material, is required). The 
specimen shall not fail at a stress less than 25% of the break strength of 
the parent material in peel or no less than 30% of the break strength in 
shear.  

 
Ideally, samples shall be conditioned at 23± 2°C at a relative humidity of 
50± 5% for two hours prior to testing. If test conditions vary from these 
conditions, a 1-inch wide coupon of the parent geomembrane material 
(no weld) shall be tested in the same manner as the seam specimens to 
determine the break strength at this condition.  

 
c. If a coupon specimen fails, the entire operation shall be repeated. If the 

additional coupon specimen fails, the seaming apparatus and seamer 
shall not be accepted and shall not be used for seaming until the 
deficiencies are corrected and two consecutive successful trial seams 
are achieved. All welded seams installed by the seaming 
apparatus/operator between the period of time when an acceptable 
coupon specimen and a deficient coupon specimen were obtained shall 
be evaluated. The evaluation shall consist of cutting three 12-inch wide 
by 12-inch long samples from the suspect deficient seam. The samples 
shall be taken at locations directed by the Engineer. The samples shall 
be field tested by the Installer in shear and peel. If any of the three 
samples fail the shear and peel criteria, the entire length of deficient 
welding shall be repaired in accordance with Subsection 3.04. 
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d. The test weld samples shall be classified according to NSF 54 

standards, marked with the date, roll/seam number, operator, ambient 
temperature, welding machine number, temperature and load at failure.  
A copy of this information shall be attached to each coupon specimen, 
which will be retained by the Engineer.  

 
5. Nondestructive Seam Continuity Testing 

a. The Installer shall nondestructively test all field seams over their full 
length using a vacuum test unit, air pressure testing, or other approved 
method. Continuity testing shall be carried out as the seaming work 
progresses in accordance with the following procedures unless 
otherwise recommended by the geomembrane manufacturer: 

 
b. Vacuum Testing 

 
i. A non-detergent soapy solution shall be applied to the surface of 

the geomembrane immediately prior to testing the seam.  
ii. Test shall be performed with a tank pressure of approximately 5 

psi (10 inches of Hg) gauge. 
 

iii. Examine the geomembrane seam through the viewing window 
for 10 seconds. 

 
iv. The next adjoining area shall overlap the previously tested area 

by a minimum of 3 inches (75 mm). 
 

v. All areas indicating leaks shall be repaired in accordance with 
Subsection 3.04. 

 
vi. Vacuum-tested seams shall be recorded on the daily QC log 

(Subsection 3.06) including location, date, test unit number, 
name of tester, and results of test. 

 
c. Air Pressure Testing 

 
i. Sustain a pressure of 24 to 30 psi of the air channel for 

approximately 5 minutes. 
 

ii. If the loss of pressure exceeds 3 psi over a five minute period or 
does not stabilize, locate the faulty area and repair in 
accordance with Subsection 3.04. 

 
iii. Verify that the length of the tested channel is unobstructed by 

cutting the air channel at the end opposite the pressure gauge. 
 

iv. Seal test holes with extrudate. 
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v. Air pressure tested seams shall be recorded on the daily QC log 
(Subsection 3.06), including location, date, test unit number, 
name of tester, and results of test. 

 
3.04  DEFECTS AND REPAIRS 

A. Identification 

1. All seams and nonseam areas of the geomembrane shall be evaluated by the 
Engineer for identification of defects, holes, blisters, undispersed raw materials, 
and any sign of contamination by foreign matter. Because light reflected by the 
geomembrane aids in the detection of defects, the surface of the geomembrane 
shall be clean at the time of inspection. The geomembrane surface shall be 
broomed or washed by the Installer if the amount of dust or mud inhibits 
inspection. 

B. Evaluation 

1. Each suspect location, both in seams and in nonseam areas, shall be 
nondestructively tested using the methods described in Subsection 3.03.D, as 
appropriate. Each location that fails the nondestructive testing shall be marked 
by the Engineer and repaired by the Installer. Scratches, abrasions, or other 
imperfections in the geomembrane and welds that are deemed significant by the 
Engineer shall be repaired.  

C. Repair Procedures 

1. Repair procedures shall be agreed upon between the Installer and the Engineer 
prior to geomembrane installation.  

2. Defective seams shall be repaired by reconstruction. Seam reconstruction for the 
fusion welding process shall be achieved by welding a replacement strip (cap) 
over the failed seam.  The replacement strip shall extend at least 12 inches 
beyond the faulty seam at all locations and shall be extrusion welded completely 
around its perimeter. A reconstructed seam shall not consist of extrusion welding 
the outside edge (flap) of the existing weld.  

3. Tears or pinholes or other imperfections shall be repaired by seaming or 
patching. Patches shall be round or oval in shape, made of the same material as 
the geomembrane, and extend a minimum of 6 inches beyond all edges of the 
defect.  

4. Each repair shall be numbered and logged in the Installer’s daily QC log.  

D. Verification of Repairs 

1. Each repair shall be nondestructively tested using the methods described in 
Subsection 3.03.D, as appropriate. Repairs that pass the nondestructive test 
shall be taken as an indication of an adequate repair. Repairs that fail shall be 
redone and retested until a passing test results. The Engineer shall observe all 
nondestructive testing of repairs, and record the number of each patch, date, 
name of patcher, and test outcome.  
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2. Seam reconstruction areas resulting from failures in destructive sampling shall 
also have one destructive test performed within the repair area in accordance 
with Subsection 3.03.D.6. 

3.06  DAILY QUALITY CONTROL LOG 

A. The Installer shall maintain a daily quality control (QC) log during all phases of 
geomembrane installation. This log shall document the daily progression of the 
geomembrane installation from delivery to final acceptance. The daily QC log shall 
designate those construction activities that influence the integrity of the geomembrane 
during installation. The log, at a minimum, shall include entries and detailed 
documentation of the following: 

1. Weather (temperature, winds, precipitation). 

2. Preparation activities, including removal of water, sediment, geomembrane 
cleaning, or subbase smoothing and repair. 

3. Document that the roll number and sheet lot number are placed in the required 
panel locations. 

4. Maps or sketches indicating material installed during that day, and material 
installed previously.  Maps or sketches shall indicate the amount of material 
installed that day, the amount installed previously and the total amount installed 
to date. 

5. Repairs and replacements. 

6. Document seaming activities, including name of welder(s) for each seam and 
any leakage detected in testing of that seam. 

7. Results and locations of destructive and nondestructive testing performed as part 
of geomembrane installation, including corrective action taken. 

8. Equipment used to place the geomembrane. 

9. Calibration dates for each piece of seaming equipment and seam test 
equipment. 

10. Time periods, locations, and procedures administered when tents are used for 
geomembrane installation during periods of low temperature. 

B. Prior to performing the work, the Installer shall submit the daily QC log format for 
approval by the Engineer. 

 
 

 

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

 
 C. The Contractor shall submit to the Owner for approval within three (3) weeks after award of 

the Contract the following information: 
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  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. 

 

NW-ID-2004-039   June 2005 
 

06020-3 



Construction Specifications for LASO TA-73 Airport Landfill; Final 

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 
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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. 
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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 
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. 
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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 
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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October 9, 2006 
 
Mr. Berg Keshian, Jr., P.E.   
Weston Solutions, Inc. 
3840 Commons Avenue, NE 
Albuquerque, NM 87109 
 
 

RE:  Los Alamos Site Office 
 TA-73 Airport Landfills      

Los Alamos, NM 
Retaining Wall Cold Joint Bonding 
TCPI Project No. E-06130 

 
 
Dear Berg; 
 

Per our conversation today I am attaching calculations that show that by using several 
different approached the maximum calculated shear/bond stress that will be introduced in the 
footing ranging from 54 psi to 139 psi. The minimum predicted bond strength is at least 506 
psi. This was arrived by using test lab data provided by Larsen Products on the latex bonding 
agent “Weld-Crete” and using statistical analysis to insure that the minimum predicted bond 
strength would have probability that 99.0% of test data is going to exceed the design value. 
In addition this bond capacity was reduced by an “Under-Strength” capacity factor of 0.75 
times the bond strength. In addition the maximum shear capacity of the concrete is 82 psi and 
the maximum tension, or modulus of rupture is 410 psi both values are still below the 
predicted bond strength.  

 
In summary if the footing can be cleaned and the Weld-Crete applied in accordance with the 
manufactures specifications then the material will have the strength capacity to adequately bond 
the second concrete pour to the first. This analysis also does not take into account  the vertical 
steel dowel bars. 
 
If you have any questions please contact me at 610-423-6234. 
 
Sincerely,  
 
Joseph J. Ferry 
 
Joseph J. Ferry, P.E. 
Chief Engineer 
CC:   Andrew Harpur, Weston Solutions. 

































































































































































































































































































































































 

 

6. RESULTS OF MONITORING, SAMPLING AND ANALYSIS 

Monitoring, sampling and analysis performed for each feature of work are described in this section. 
Results are provided in Appendix A. The electronic laboratory reports from Kleinfelder, Inc. provided on 
CD are coded as shown in the example below: 
71610.2 - ALB06TD013_08-21-06_A_C_S.pdf: Example report number from Appendix A  

71610.2 - ALB06TD013: Report number generated by Kleinfelder, Inc. 
08-21-06: date of report 
A_C_S: Material types tested; C = concrete; A = aggregate; S = soil; M = MatCon 

6.1 Main landfill cover 

Monitoring, sampling and analysis results for the main landfill cover include on-site health and safety 
monitoring. Results are provided in Appendix A. 

6.1.1 Aggregate subgrade 

Sampling and analysis for the aggregate subgrade for both the hangar pads and the MatCon cover 
included prequalification testing of aggregates and acceptance testing of the compacted subgrade, as per 
Specification 02200. Results are provided in Appendix A. Those reports containing results for aggregates 
include an “A” in the filename. 

6.1.2 Hangar pads 

Sampling and analysis for the hangar pads include prequalification mix design and testing, and 
acceptance testing of concrete as received, as per Specification 03300. Results are provided in Appendix 
A. Those reports containing results for concrete include a “C” in the filename. 

6.1.3 MatCon cover 

Sampling and analysis for the MatCon cover included prequalification mix design and testing, acceptance 
testing as per MatCon specifications provided with the RDWP, and coring the completed cover and 
testing cores for saturated hydraulic conductivity. Results are provided in Appendix A. Those on-site test 
reports that contain results for MatCon testing include an “M” in the filename. 

The completed MatCon surface was cored at 12 locations as shown in the photos provided in Appendix D 
Cored locations were backfilled with MatCon hot mix. Six of the cores were archived as duplicates while 
six were submitted to Kleinfelder’s geotechnical laboratory in Pleasanton, California, for testing for 
saturated hydraulic conductivity using ASTM D5084 Method C. Results for the first six cores ranged 
from 1.5E-07 to 3.2E-09 cm/sec. Sidewall leakage was believed responsible for the variability, as 
evidenced by very low final water content values indicating little or no effective porosity. These low 
porosity measurements corroborated the very low field void content estimates based on correlation to 
field densities measured with a nuclear gauge.  

Sidewall leakage in permeameter testing of very low permeability asphalt concrete specimens has been 
previously reported. Bowders et al. (2002) (available at 
http://www.missouri.edu/~geotech/html/Asphalt%20Barrier%20Papers/ASTM%20GTJ%20Sidewall%20
Leakage.pdf) studied sidewall leakage during this type of testing and recommended modifications to 
ASTM D5084 including coating the sides of the asphalt concrete test cylinders with silicone vacuum 
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grease and increasing the confining pressure. These modifications were used for testing the next six 
MatCon test cylinders. The sides of the cylinders were coated with silicone vacuum grease and the 
confining pressure was increased from 3 psi to 10 psi. The tops and bottoms of the cylinders were not 
coated. The result was no measurable flow through any of the cylinders after 10 days of testing.  

Lengths of the four untrimmed test cylinders ranged from 3.5 to 4.1 inches, with an average of 3.8 
inches. The hydraulic conductivity of the MatCon cores was apparently below the limits of the ASTM 
D5084 procedure as performed by the testing laboratory, which has previously measured permeabilities 
below 1E-09 cm/sec for earthen materials using this method. The requirement that the test pad cores have 
a saturated hydraulic conductivity less than the value of 1E-08 cm/sec used in numerical modeling to 
establish RCRA Subtitle C cover equivalence, as described in the RDWP (NWI 2006), was therefore met. 
The laboratory test report and photos of the test cylinders are provided in Appendix A, “MatCon Ksat 
testing”. 

6.2 North and East slope covers 

6.2.1 Infiltration layer  

Sampling and analysis for the north and east slope covers included prequalification testing of infiltration 
layer soils and topsoil, acceptance testing as per Specification 02200, and constructing and coring a test 
pad for the infiltration layer soils and testing the cores for saturated hydraulic conductivity. Results are 
provided on a disk labeled "Kleinfelder Test Results" in the last section of Appendix A. The test pad 
results were reported to NMED on 8/31/06 and are discussed below.  

6.2.1.1 Background  

Portions of the final closure cover for the DOE-LASO TA-73 Airport Landfill include low-permeability 
soil layers (also called infiltration layer), as shown in RDWP Revision 2 Drawing 2005 and others. In 
response to comments by NMED in the “Notice of Disapproval for the Remedy Design Work Plan for 
the Las Alamos Site Office TA-73 Airport Landfill, Revision 1” (NMED 2006), DOE-LASO stated that 
as-built permeability for the low-permeability soil courses would be determined in a certified 
geotechnical laboratory on cores collected from test pads and verified against the design requirements. 
The materials and procedures used to construct the test pad to obtain the required permeability would then 
be used to construct the infiltration layer material. The design requirement for saturated hydraulic 
conductivity of the low-permeability soils was 1E-05 cm/sec, based on the value used in numerical 
modeling described in the RDWP, to demonstrate RCRA Subtitle C Minimum Technology Guidance 
(MTG) closure cover equivalence. 

An infiltration layer soil borrow source was identified and sampled. Standard Proctor curves were 
determined as reported in Appendix A, Kleinfelder report no. 71610.2 - ALB06TD001_5-26-06_A_S.pdf. 
Compaction required to achieve the desired permeability was determined as reported in Appendix A, 
Kleinfelder report no. 71610.2_ALB06TD010_7-31-06_S_A.pdf. 100% of the maximum dry density 
using Standard Proctor compaction was needed to achieve the required permeability. Maximum dry 
density is 108.8 pcf and the optimum moisture content is 14.2%. 

6.2.1.2 Construction and Testing 

An 18-inch thick low-permeability soil test pad was constructed in three lifts on 08/03/06, and core 
samples were collected and tested to meet the NMED request. Construction and sampling of the test pad 
were witnessed by Philip Meehan, P.E. (Quality Control System Manager, North Wind, Inc) and 

Remedy Completion Report  North Wind, Inc. 16 



 

Berg Keshian, P.E. (Engineer of Record, Weston Solutions, Inc.). The test pad was constructed and 
sampled as follows:  

1. A 6-in minimum layer of interim cover material was placed and wetted.  The surface of the interim 
cover material was compacted with a smooth drum vibratory compactor and then scarified by dozer 
tracking prior to placing infiltration material. 

2. The infiltration layer soil stockpile was wetted. An 8 inch loose lift of infiltration material was 
placed and wetted.  The lift was rolled with four passes of the sheep’s foot compactor, followed by 
two additional passes with the smooth drum vibratory compactor. 

3. The lift was tested for moisture content and density using a nuclear gauge.  Results are reported in 
Table 1 and compared to maximum dry density and optimum moisture content     

4. The next two lifts were placed, compacted and field tested as described for the first.  

5. A core sample was obtained from each lift from the completed pad as per ASTM D 2937 “Standard 
Test Method for Density of Soil in Place by the Drive-Cylinder Method”. The overlying material 
was excavated to access the top surface of the lift, at different locations on the test pad for the 6-11 
inch sample and for the 11-16 inch sample. The 1-6 inch sample was obtained from the completed 
test pad surface, also at a separate location on the test pad. 

6. Samples were packaged and transported as per the specification. Samples were tested as per ASTM 
D 5084 “Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated Porous 
Materials Using a Flexible Wall Permeameter:” 

6.2.1.3 Results and Discussion 

Results for each sample are reported in Table 6-1 and the complete laboratory report is provided in 
Appendix A “Infiltration layer test pad results”. Saturated hydraulic conductivity (Ksat) values reported 
ranged from 3.1E-07 cm/sec to 4.4 E-08 cm/sec. All of these values are at least one order of magnitude 
below the required value of 1.0E-05 cm/sec.  

Note that the 1 to 6 inch sample was reported as remolded by the lab, due to additional handling during 
preparation required to hold the sample together. This sample showed the highest Ksat of the three 
samples, at 3.1E-07 cm/sec. These results indicate that compaction of the infiltration layer material to a 
dry density greater than 109 pcf will ensure Ksat values well below the design criterion. 

Table 6-1. Results for infiltration layer soil field density and moisture testing, and laboratory Ksat. 

Field density 

Lift 
Density,  

pcf 
Percent of 
optimum 

Field moisture, 
% Ksat, cm/sec 

1-6 inches 119.4 109.7 11.8 3.1E-07 

6-11 inches 111.0 102.0 14.2 6.8E-08 

11-16 inches 109.0 100.2 15.3 4.4E-08 
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6.2.2 Topsoil 

Sampling and analysis for topsoil included prequalification and acceptance testing as per Specification 
02200. Results are provided in Appendix A. Those reports containing results for soil including topsoil 
include an “S” in the filename. 

6.3 Retaining walls 

Sampling and testing for the retaining walls included drilling and coring along the alignment of Wall 1 
prior to construction, and prequalification and acceptance testing during construction, as discussed below. 

6.3.1 Concrete wall 

Borings were drilled along the alignment of Wall 1 to determine the depth, competency and bearing 
strength of the underlying strata. Boring logs, location maps and rock unit descriptions are provided in 
Appendix A. The borings indicated approximately 10 to 15 feet of waste overlying about 10 feet of soft 
nonwelded tuff, overlying dense welded tuff. Standard penetration tests and rock quality index were 
measured and visual observations recorded. 

Sampling and analysis for the concrete wall included prequalification testing of the concrete mix design 
and acceptance testing of concrete received, as per Specification 03300; and prequalification and 
acceptance of the aggregate subgrade material as per Specification 02200. Results are provided in 
Appendix A. Those on-site test reports that contain results for concrete testing include a “C” in the 
filename. Those on-site test reports that contain results for Russells gravel aggregate used for MSE wall 
subgrade and backfill include an “A” in the filename. 

6.3.2 MSE walls 

Sampling and analysis for the MSE wall included prequalification and acceptance testing of aggregate, as 
per Specification 02200. Results are provided in Appendix A. Those on-site test reports that contain 
results for Russells gravel aggregate used for MSE wall subgrade and backfill include an “A” in the 
filename. 

6.4 DDA cover 

Sampling and analysis for the DDA cover included prequalification and acceptance testing of topsoil, as 
per Specification 02200. Results are provided in Appendix A. Those on-site test reports that contain 
results for topsoil and other soils include an “S” in the filename. 
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Explanation of codes

LOS ALAMOS COUNTY

P.O. DRAWER 1030
LOS ALAMOS

L.A. BUSTAMANTEattn:

B
E

Analyte Detected in Method Blank
Result is Estimated

S Subcontracted

H Analyzed Out of Hold Time

1-9 See Footnote

N Tentatively Identified Compound

NM 87544

0603634

LOS ALAMOS COUNTY
Project:

Certificate of Analysis

COMPOST 2006/SLUDGE 2005

Assaigai Analytical Laboratories, Inc.

Client:

William P. Biava: President of Assaigai Analytical Laboratories, Inc.
Order:

STANDARD

LOSC1 Receipt: 03-24-06

All samples are reported on an "as received" basis, unless otherwise noted (i.e. - Dry Weight).

BAYO SLUDGE
C

Sample:

Matrix:

03-23-06 13:46:00

Result UnitsRun Sequence DateQC Group CAS # Limit CodeFactorAnalyte
DetectionDilution Run

Collected: CRBy:

Date
Prep

SW846 3050B/6010B ICP - Dry Weight Basis0603634-0001A TGABy:
Arsenic 12.4MT.2006.620.22 03-30-06mg/kgM06337 7440-38-2 2 0.25 03-30-06

Cadmium 1.60MT.2006.620.22 03-30-06mg/kgM06337 7440-43-9 2 0.25 03-30-06

Chromium NDMT.2006.620.31 03-30-06mg/kgM06337 7440-47-3 15 0.1 03-30-06

Copper 270MT.2006.700.20 04-17-06mg/kgM06337 7440-50-8 154 1 03-30-06

Lead NDMT.2006.620.31 03-30-06mg/kgM06337 7439-92-1 15 0.25 03-30-06

Molybdenum 6.81MT.2006.620.22 03-30-06mg/kgM06337 7439-98-7 2 0.05 03-30-06

Nickel 11.2MT.2006.620.22 03-30-06mg/kgM06337 7440-02-0 2 0.1 03-30-06

Selenium NDMT.2006.620.22 03-30-06mg/kgM06337 7782-49-2 2 0.5 03-30-06

Zinc 806MT.2006.700.21 04-17-06mg/kgM06337 7440-66-6 308 0.5 03-30-06

ASTM D22160603634-0001A MJNBy:
Percent Solids 65.5WC.2006.819.4 04-03-06%MOIST-06-015 1 0.1 03-31-06

SW846 7471B CVAA-Dry Weight Basis0603634-0001A BASBy:
Mercury 3053MT.2006.608.34 03-31-06ug / KgM06340 7439-97-6 15 20 03-31-06

SW846 3550B/8082 PCBs by GC/ECD - Dry Weight Basis0603634-0001B SDWBy:
Aroclor 1016 NDXG.2006.408.29 04-07-06mg / KgS06175 12674-11-2 76 0.05 04-05-06

Aroclor 1221 NDXG.2006.408.29 04-07-06mg / KgS06175 11104-28-2 76 0.05 04-05-06

Aroclor 1232 NDXG.2006.408.29 04-07-06mg / KgS06175 11141-16-5 76 0.05 04-05-06

Aroclor 1242 NDXG.2006.408.29 04-07-06mg / KgS06175 53469-21-9 76 0.05 04-05-06

Aroclor 1248 NDXG.2006.408.29 04-07-06mg / KgS06175 12672-29-6 76 0.05 04-05-06

Aroclor 1254 NDXG.2006.408.29 04-07-06mg / KgS06175 11097-69-1 76 0.05 04-05-06

Aroclor 1260 NDXG.2006.408.29 04-07-06mg / KgS06175 11096-82-5 76 0.05 04-05-06
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0603634

LOS ALAMOS COUNTY
Project:

Certificate of Analysis

COMPOST 2006/SLUDGE 2005

Assaigai Analytical Laboratories, Inc.

Client:

Order:

STANDARD

LOSC1 Receipt: 03-24-06

All samples are reported on an "as received" basis, unless otherwise noted (i.e. - Dry Weight).

BAYO SLUDGE
C

Sample:

Matrix:

03-23-06 13:46:00

Result UnitsRun Sequence DateQC Group CAS # Limit CodeFactorAnalyte
DetectionDilution Run

Collected: CRBy:

Date
Prep

EPA 900.00603634-0001C TSBy:
Gross Alpha 6.3342+/-

1.4822
SB.2006.144.1 04-11-06SpCi/gARS10600669 1 1.5627 04-11-06

Gross Beta 11.7182+/-
1.1467

SB.2006.144.1 04-11-06SpCi/gARS10600669 1 1.493 04-11-06

SW846 1311/3010A/6010B ICP TCLP0603634-0001E TGABy:
Arsenic NDMT.2006.632.29 04-07-06mg/LM06362 7440-38-2 25 0.005 04-06-06

Barium 0.404MT.2006.632.29 04-07-06mg/LM06362 7440-39-3 25 0.003 04-06-06

Cadmium NDMT.2006.632.29 04-07-06mg/LM06362 7440-43-9 25 0.005 04-06-06

Chromium NDMT.2006.632.29 04-07-06mg/LM06362 7440-47-3 25 0.002 04-06-06

Lead NDMT.2006.632.29 04-07-06mg/LM06362 7439-92-1 25 0.005 04-06-06

Selenium NDMT.2006.632.29 04-07-06mg/LM06362 7782-49-2 25 0.01 04-06-06

SW846 1311/3010A/7000 series AA-FL TCLP0603634-0001E DpaBy:
Silver NDMT.2006.655.26 04-11-06mg/LM06362 7440-22-4 1 0.01 04-06-06

SW846 1311/7470A CVAA TCLP0603634-0001E BASBy:
Mercury NDMT.2006.635.25 04-07-06mg/LM06366 7439-97-6 1 0.0002 04-07-06

SW846 1311/3510B/8081A Pesticides by GC/ECD TCLP0603634-0001E SDWBy:
Chlordane NDXG.2006.399.7 04-06-06mg/LS06180 57-74-9 2 0.0025 04-06-06

Endrin NDXG.2006.399.7 04-06-06mg/LS06180 72-20-8 2 0.001 04-06-06

Heptachlor NDXG.2006.399.7 04-06-06mg/LS06180 76-44-8 2 0.001 04-06-06

Heptachlor Epoxide NDXG.2006.399.7 04-06-06mg/LS06180 1024-57-3 2 0.001 04-06-06

Lindane NDXG.2006.399.7 04-06-06mg/LS06180 58-89-9 2 0.001 04-06-06

Methoxychlor NDXG.2006.399.7 04-06-06mg/LS06180 72-43-5 2 0.001 04-06-06

Toxaphene NDXG.2006.399.7 04-06-06mg/LS06180 8001-35-2 2 0.0025 04-06-06

SW846 1311/3510B/8270C SVOCs by GC/MS TCLP0603634-0001E DSBy:
1,4-Dichlorobenzene NDXG.2006.394.12 04-06-06mg/LS06179 106-46-7 2 0.005 04-06-06

2,4,5-Trichlorophenol NDXG.2006.394.12 04-06-06mg/LS06179 95-95-4 2 0.05 04-06-06

2,4,6-Trichlorophenol NDXG.2006.394.12 04-06-06mg/LS06179 88-06-2 2 0.05 04-06-06

2,4-Dinitrotoluene NDXG.2006.394.12 04-06-06mg/LS06179 121-14-2 2 0.05 04-06-06

Hexachlorobenzene NDXG.2006.394.12 04-06-06mg/LS06179 118-74-1 2 0.005 04-06-06

Hexachlorobutadiene NDXG.2006.394.12 04-06-06mg/LS06179 87-68-3 2 0.005 04-06-06

Hexachloroethane NDXG.2006.394.12 04-06-06mg/LS06179 67-72-1 2 0.005 04-06-06

m-Cresol & p-Cresol NDXG.2006.394.12 04-06-06mg/LS06179 108-39-
4/106-44

2 0.005 04-06-06

Nitrobenzene NDXG.2006.394.12 04-06-06mg/LS06179 98-95-3 2 0.005 04-06-06

o-Cresol NDXG.2006.394.12 04-06-06mg/LS06179 95-48-7 2 0.005 04-06-06

Pentachlorophenol NDXG.2006.394.12 04-06-06mg/LS06179 87-86-5 2 0.05 04-06-06

Pyridine NDXG.2006.394.12 04-06-06mg/LS06179 110-86-1 2 0.05 04-06-06

SW846 1311/3510B/SM 6640 Herbicides by GC/ECD TCLP0603634-0001E SDWBy:
2,4,5-TP (Silvex) NDXG.2006.402.10 04-07-06mg/LS06176 93-72-1 4 0.001 04-05-06

2,4-D NDXG.2006.402.18 04-07-06mg/LS06176 94-75-7 8 0.1 04-05-06
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0603634

LOS ALAMOS COUNTY
Project:

Certificate of Analysis

COMPOST 2006/SLUDGE 2005

Assaigai Analytical Laboratories, Inc.

Client:

Order:

STANDARD

LOSC1 Receipt: 03-24-06

All samples are reported on an "as received" basis, unless otherwise noted (i.e. - Dry Weight).

BAYO SLUDGE
C

Sample:

Matrix:

03-23-06 13:46:00

Result UnitsRun Sequence DateQC Group CAS # Limit CodeFactorAnalyte
DetectionDilution Run

Collected: CRBy:

Date
Prep

SW846 1311/8260B Purgeable VOCs by GC/MS TCLP0603634-0001G TRSBy:
1,1 Dichloroethylene NDXG.2006.392.14 04-05-06mg/LV06162 75-35-4 5 0.001 04-05-06

1,2-Dichloroethane (EDC) NDXG.2006.392.14 04-05-06mg/LV06162 107-06-2 5 0.002 04-05-06

Benzene NDXG.2006.392.14 04-05-06mg/LV06162 71-43-2 5 0.001 04-05-06

Carbon tetrachloride NDXG.2006.392.14 04-05-06mg/LV06162 56-23-5 5 0.001 04-05-06

Chlorobenzene NDXG.2006.392.14 04-05-06mg/LV06162 108-90-7 5 0.001 04-05-06

Chloroform NDXG.2006.392.14 04-05-06mg/LV06162 67-66-3 5 0.001 04-05-06

Methyl ethyl ketone NDXG.2006.392.14 04-05-06mg/LV06162 78-93-3 5 0.005 04-05-06

Tetrachloroethylene NDXG.2006.392.14 04-05-06mg/LV06162 127-18-4 5 0.002 04-05-06

Trichloroethylene NDXG.2006.392.14 04-05-06mg/LV06162 79-01-6 5 0.001 04-05-06

Vinyl chloride NDXG.2006.392.14 04-05-06mg/LV06162 75-01-4 5 0.005 04-05-06

WHITE ROCK SLUDGE
C

Sample:

Matrix:

03-23-06 13:10:00

Result UnitsRun Sequence DateQC Group CAS # Limit CodeFactorAnalyte
DetectionDilution Run

Collected: CRBy:

Date
Prep

SW846 3050B/6010B ICP - Dry Weight Basis0603634-0002A TGABy:
Arsenic 15.2MT.2006.620.33 03-30-06mg/kgM06337 7440-38-2 17 0.25 03-30-06

Cadmium 2.96MT.2006.620.32 03-30-06mg/kgM06337 7440-43-9 2 0.25 03-30-06

Chromium 66.2MT.2006.620.33 03-30-06mg/kgM06337 7440-47-3 17 0.1 03-30-06

Copper 785MT.2006.710.20 04-18-06mg/kgM06337 7440-50-8 172 1 03-30-06

Lead 37.2MT.2006.620.33 03-30-06mg/kgM06337 7439-92-1 17 0.25 03-30-06

Molybdenum 2.95MT.2006.620.32 03-30-06mg/kgM06337 7439-98-7 2 0.05 03-30-06

Nickel 18.7MT.2006.620.33 03-30-06mg/kgM06337 7440-02-0 17 0.1 03-30-06

Selenium 12.4MT.2006.620.32 03-30-06mg/kgM06337 7782-49-2 2 0.5 03-30-06

Zinc 1270MT.2006.710.20 04-18-06mg/kgM06337 7440-66-6 172 0.5 03-30-06

ASTM D22160603634-0002A MJNBy:
Percent Solids 58.6WC.2006.819.2 04-03-06%MOIST-06-015 1 0.1 03-31-06

SW846 7471B CVAA- Dry Weight Basis0603634-0002A BASBy:
Mercury 3003MT.2006.608.39 03-31-06ug / KgM06340 7439-97-6 8 20 03-31-06

SW846 3550B/8082 PCBs by GC/ECD - Dry Weight Basis0603634-0002B SDWBy:
Aroclor 1016 NDXG.2006.408.24 04-07-06mg / KgS06175 12674-11-2 34 0.05 04-05-06

Aroclor 1221 NDXG.2006.408.24 04-07-06mg / KgS06175 11104-28-2 34 0.05 04-05-06

Aroclor 1232 NDXG.2006.408.24 04-07-06mg / KgS06175 11141-16-5 34 0.05 04-05-06

Aroclor 1242 NDXG.2006.408.24 04-07-06mg / KgS06175 53469-21-9 34 0.05 04-05-06

Aroclor 1248 NDXG.2006.408.24 04-07-06mg / KgS06175 12672-29-6 34 0.05 04-05-06

Aroclor 1254 NDXG.2006.408.24 04-07-06mg / KgS06175 11097-69-1 34 0.05 04-05-06

Aroclor 1260 NDXG.2006.408.24 04-07-06mg / KgS06175 11096-82-5 34 0.05 04-05-06

EPA 900.00603634-0002C TSBy:
Gross Alpha 4.7176+/-

0.9650
SB.2006.144.2 04-11-06SpCi/gARS10600669 1 0.9469 04-11-06
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0603634

LOS ALAMOS COUNTY
Project:

Certificate of Analysis

COMPOST 2006/SLUDGE 2005

Assaigai Analytical Laboratories, Inc.

Client:

Order:

STANDARD

LOSC1 Receipt: 03-24-06

All samples are reported on an "as received" basis, unless otherwise noted (i.e. - Dry Weight).

WHITE ROCK SLUDGE
C

Sample:

Matrix:

03-23-06 13:10:00

Result UnitsRun Sequence DateQC Group CAS # Limit CodeFactorAnalyte
DetectionDilution Run

Collected: CRBy:

Date
Prep

EPA 900.00603634-0002C TSBy:
Gross Beta 6.5979+/-

0.9132
SB.2006.144.2 04-11-06SpCi/gARS10600669 1 1.2544 04-11-06

SW846 1311/3010A/6010B ICP TCLP0603634-0002E TGABy:
Arsenic NDMT.2006.632.32 04-07-06mg/LM06362 7440-38-2 25 0.005 04-06-06

Barium 0.106MT.2006.632.32 04-07-06mg/LM06362 7440-39-3 25 0.003 04-06-06

Cadmium NDMT.2006.632.32 04-07-06mg/LM06362 7440-43-9 25 0.005 04-06-06

Chromium NDMT.2006.632.32 04-07-06mg/LM06362 7440-47-3 25 0.002 04-06-06

Lead NDMT.2006.632.32 04-07-06mg/LM06362 7439-92-1 25 0.005 04-06-06

Selenium NDMT.2006.632.32 04-07-06mg/LM06362 7782-49-2 25 0.01 04-06-06

SW846 1311/3010A/7000 series AA-FL TCLP0603634-0002E DpaBy:
Silver NDMT.2006.655.27 04-11-06mg/LM06362 7440-22-4 1 0.01 04-06-06

SW846 1311/7470A CVAA TCLP0603634-0002E BASBy:
Mercury NDMT.2006.635.26 04-07-06mg/LM06366 7439-97-6 1 0.0002 04-07-06

SW846 1311/3510B/8081A Pesticides by GC/ECD TCLP0603634-0002E SDWBy:
Chlordane NDXG.2006.399.10 04-06-06mg/LS06180 57-74-9 2 0.0025 04-06-06

Endrin NDXG.2006.399.10 04-06-06mg/LS06180 72-20-8 2 0.001 04-06-06

Heptachlor NDXG.2006.399.10 04-06-06mg/LS06180 76-44-8 2 0.001 04-06-06

Heptachlor Epoxide NDXG.2006.399.10 04-06-06mg/LS06180 1024-57-3 2 0.001 04-06-06

Lindane NDXG.2006.399.10 04-06-06mg/LS06180 58-89-9 2 0.001 04-06-06

Methoxychlor NDXG.2006.399.10 04-06-06mg/LS06180 72-43-5 2 0.001 04-06-06

Toxaphene NDXG.2006.399.10 04-06-06mg/LS06180 8001-35-2 2 0.0025 04-06-06

SW846 1311/3510B/8270C SVOCs by GC/MS TCLP0603634-0002E DSBy:
1,4-Dichlorobenzene NDXG.2006.394.15 04-06-06mg/LS06179 106-46-7 2 0.005 04-06-06

2,4,5-Trichlorophenol NDXG.2006.394.15 04-06-06mg/LS06179 95-95-4 2 0.05 04-06-06

2,4,6-Trichlorophenol NDXG.2006.394.15 04-06-06mg/LS06179 88-06-2 2 0.05 04-06-06

2,4-Dinitrotoluene NDXG.2006.394.15 04-06-06mg/LS06179 121-14-2 2 0.05 04-06-06

Hexachlorobenzene NDXG.2006.394.15 04-06-06mg/LS06179 118-74-1 2 0.005 04-06-06

Hexachlorobutadiene NDXG.2006.394.15 04-06-06mg/LS06179 87-68-3 2 0.005 04-06-06

Hexachloroethane NDXG.2006.394.15 04-06-06mg/LS06179 67-72-1 2 0.005 04-06-06

m-Cresol & p-Cresol NDXG.2006.394.15 04-06-06mg/LS06179 108-39-
4/106-44

2 0.005 04-06-06

Nitrobenzene NDXG.2006.394.15 04-06-06mg/LS06179 98-95-3 2 0.005 04-06-06

o-Cresol NDXG.2006.394.15 04-06-06mg/LS06179 95-48-7 2 0.005 04-06-06

Pentachlorophenol NDXG.2006.394.15 04-06-06mg/LS06179 87-86-5 2 0.05 04-06-06

Pyridine NDXG.2006.394.15 04-06-06mg/LS06179 110-86-1 2 0.05 04-06-06

SW846 1311/3510B/SM 6640 Herbicides by GC/ECD TCLP0603634-0002E SDWBy:
2,4,5-TP (Silvex) NDXG.2006.402.11 04-07-06mg/LS06176 93-72-1 4 0.001 04-05-06

2,4-D NDXG.2006.402.19 04-07-06mg/LS06176 94-75-7 8 0.1 04-05-06

SW846 1311/8260B Purgeable VOCs by GC/MS TCLP0603634-0002G TRSBy:
1,1 Dichloroethylene NDXG.2006.392.12 04-05-06mg/LV06162 75-35-4 1 0.001 04-05-06

1,2-Dichloroethane (EDC) NDXG.2006.392.12 04-05-06mg/LV06162 107-06-2 1 0.002 04-05-06
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0603634

LOS ALAMOS COUNTY
Project:

Certificate of Analysis

COMPOST 2006/SLUDGE 2005

Assaigai Analytical Laboratories, Inc.

Client:

Order:

STANDARD

LOSC1 Receipt: 03-24-06

All samples are reported on an "as received" basis, unless otherwise noted (i.e. - Dry Weight).

WHITE ROCK SLUDGE
C

Sample:

Matrix:

03-23-06 13:10:00

Result UnitsRun Sequence DateQC Group CAS # Limit CodeFactorAnalyte
DetectionDilution Run

Collected: CRBy:

Date
Prep

SW846 1311/8260B Purgeable VOCs by GC/MS TCLP0603634-0002G TRSBy:
Benzene NDXG.2006.392.12 04-05-06mg/LV06162 71-43-2 1 0.001 04-05-06

Carbon tetrachloride NDXG.2006.392.12 04-05-06mg/LV06162 56-23-5 1 0.001 04-05-06

Chlorobenzene NDXG.2006.392.12 04-05-06mg/LV06162 108-90-7 1 0.001 04-05-06

Chloroform NDXG.2006.392.12 04-05-06mg/LV06162 67-66-3 1 0.001 04-05-06

Methyl ethyl ketone NDXG.2006.392.12 04-05-06mg/LV06162 78-93-3 1 0.005 04-05-06

Tetrachloroethylene NDXG.2006.392.12 04-05-06mg/LV06162 127-18-4 1 0.002 04-05-06

Trichloroethylene NDXG.2006.392.12 04-05-06mg/LV06162 79-01-6 1 0.001 04-05-06

Vinyl chloride NDXG.2006.392.12 04-05-06mg/LV06162 75-01-4 1 0.005 04-05-06

Unless otherwise noted, all samples were received in acceptable condition and all sampling was performed by client or client representative.  Sample result of ND indicates Not 
Detected, ie result is less than the sample specific Detection Limit.  Sample specific Detection Limit is determined by multiplying the sample Dilution Factor by the listed Reporting 
Detection Limit.  All results relate only to the items tested.  Any miscellaneous workorder information or foonotes will appear below.

Analytical results are not corrected for method blank or field blank contamination.

MEMO: The analysis for gross alpha and gross beta was subcontracted to American Radiation Services.
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Easting: 1635042
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Backfill Type: Grout

Date:Approved by:

Total Depth (ft.):35.0
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Northing: 1775765

Boring # W1
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Geomechanical Properties
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El. 7033.7'

SILTY SAND (SM) - Light
brown to light gray, dry,
fine grained (FILL WITH
REFUSE).

With wood fragment at 5 ft bgs.

With cobbles, boulders, and tuff
at 10 ft bgs.

TSHIREGE, UNIT 3 LOWER
(Qbt3L) - Light gray, with
red to pink reworked tuff at
15.5 ft bgs.

Date:

Upper 5 ft of borehole
logged based on auger
cuttings.

Upper 16.5 ft of
borehole drilled wih 8"
OD/ 4.25" ID hollow-
stem auger. Switched to
HQ geobarrel air rotary
at 16.5 ft bgs.
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Checked by:

Reviewed by:

DCN #

Drilling Co.: Geomechanics SW

BOREHOLE LOG
El
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Surface Elevation: 7049.2
Backfilled: 6/4/2006

G
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Logged by: C. Vallejo
Location: TA-73 (See "Site Location Map")
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Project Name: TA-73 LANL Airport Landfill

RemarksDescription

Revision:

7049

7048

7047

7046

7045

7044

7043

7042

7041

7040

7039

7038

7037

7036

7035

7034

7033

7032

7031

7030

Completed: 6/3/2006
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Started: 6/3/2006
Project Number: 71610

Driller: G. Sanders
Rig Type: CME75HD

Groundwater: None

S3
SS

21-24-
34

S2

100

TKB

SS
50/6"

S1

33

SS
11-11-

11

HQR1

HSA

N/A

N/A

N/A

N/A

0

N/A

N/A

N/A

HSA

HSA

AR

0

5

10

15

20

N/A

N/A

N/A

N/A

N/A

N/A

N/A

MW-
VW

N/A

N/A

N/A

N/A

N/A

S

N/A

N/A

N/A

PW

N/A

N/A

(FILL WITH REFUSE)
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TSHIREGE, UNIT 3 LOWER
(Qbt3L) - Light gray, with
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SILTY SAND (SM) - Light
brown to light gray, dry,
fine grained (FILL WITH
REFUSE).

TSHIREGE, UNIT 3 LOWER
(Qbt3L) - Light gray, with
wood fragments and
unidentified conglomorate
(likely fall-in material from
upper layer) at 15 ft bgs.
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Upper 15 ft of borehole
logged based on auger
cuttings.

Upper 20.75 ft of
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OD/ 4.25" ID hollow-
stem auger. Switched to
HQ geobarrel air rotary
at of 20.75 ft bgs.
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Gray, fractures with clay
and organic infilling at 20.5
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Driller encounters
increased resistance at
13 ft bgs.

No sample in spoon,
possibly due to refuse
material.

Upper 5 ft of borehole
logged based on auger
cuttings.

Upper 15.2 ft of
borehole drilled wih 8"
OD/ 4.25" ID hollow-
stem auger. Switched to
HQ geobarrel air rotary
at 15.2 ft bgs.
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TSHIREGE, UNIT 3 LOWER
(Qbt3L) - Light gray to light
brown, with high silt
content.

TSHIREGE, UNIT 2 (Qbt2) -
Gray.

Fracture with clay and organic
infilling at 17.3 ft bgs.

Started: 6/4/2006

Geomechanical Properties

Location: TA-73 (See "Site Location Map")
Logged by: C. Vallejo

Drilling Co.: Geomechanics SWCompleted: 6/4/2006

BOREHOLE LOG

Project Name: TA-73 LANL Airport Landfill

Backfilled: 6/4/2006

D
ep

th
, f

ee
t

Backfill Type: Grout

Surface Elevation: 7041.0

Sa
m

pl
e 

Ty
pe

G
ra

ph
ic

 L
og

El
ev

at
io

n,
 fe

et

Remarks

DCN #

7040

7039

7038

7037

7036

7035

7034

7033

7032

7031

7030

7029

7028

7027

7026

7025

7024

7023

7022

7021

R
Q

D

St
ra

tif
ic

at
io

n

W
el

di
ng

Fr
ac

tu
rin

g

H
ar

dn
es

s

W
ea

th
er

in
g

Groundwater: None

Revision:

Description

Rig Type: CME75HD
Project Number: 71610

Driller: G. Sanders

SS
50/6"

HQ

SS
50/2"

HQ

N/A

S1

S2

S3

SS
4-3-4

R2

HSA

NR

R1

N/A S

100

N/A

N/A

N/A

100

97AR

N/A

TKB

HSA

HSA

AR

N/A

N/A

N/A

TKB

N/A

S

N/AN/A

N/A

MW-
VW

F-SW

F-SW

N/A

N/A

SF

N/A

N/A

MH-H

MH-H

N/A

N/A

PW

SW

SW

(FILL WITH REFUSE)

0

5

10

15

20

N/A

97



H
ar

dn
es

s

La
bo

ra
to

ry
Te

st
s

As
si

gn
ed

Northing: 1775855

Boring # W3

Fr
ac

tu
re

In
cl

in
at

io
n

W
ea

th
er

in
g

Fr
ac

tu
rin

g

St
ra

tif
ic

at
io

n

D
R

AF
T 

C
O

R
E 

LO
G

  7
16

10
.G

PJ
  C

M
R

R
.G

D
T 

 2
/1

/0
7

Remarks

Geomechanical Properties

El. 7017.0'

TSHIREGE, UNIT 2 (Qbt2) -
Gray.

Bottom of Borehole at 24.0 feet.
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cuttings.
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OD/ 4.25" ID hollow-
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El. 7031.4'

El. 7028.0'

SILTY SAND Light brown to
light gray, dry, fine grained
(FILL WITH REFUSE).

With clay material at 10 ft bgs.

TSHIREGE, UNIT 2 (Qbt2) -
Gray, fracture with clay and
organic infilling at 17.8 ft
bgs.

TSHIREGE, UNIT 3 LOWER
(Qbt3L) - Light gray, with
pieces of moderately-
welded tuff and stone
cobble.
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TSHIREGE, UNIT 2 (Qbt2) -
Gray, fracture with clay and
organic infilling at 17.8 ft
bgs.

Fracture with clay and organic
infilling at 23 ft bgs.

Bottom of Borehole at 25.0 feet.
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Mix Design Parameters for MatCon® Impermeable Asphalt 
 

    Table 1     
Mineral Aggregate - Combination / Blend Ratio 

Aggregate Type Wt % in Blend 
-1/2" Crushed Intermediate Agg - Waldo Pit 30 

Crushed Fine Aggregate - Waldo Pit 48.5 
Natural Fine Aggregate - Waldo Pit 20 

Hydrated Lime - Type N - Chem Lime 1.5 
         
    Table 2     

Job Mix Formula, Aggregate Blend Gradation Comparison 
MATCON®  Guide JMF as per Table 1 

Specification Range Wt % Passing 
Sieve Size, mm (No.) Wt % Passing Target Project Limits 

12.5 mm (1/2") 100 100 100 
9.5 mm (3/8") 85-100 97 92 - 100 

4.75 mm (No. 4) 60-80 67 63 - 71 
2.36 mm (No. 8) 40-60 47 43 - 51 

1.18 mm (No. 16) 25-40 33 29 - 37 
0.600 mm (No. 30) 15-25 24 20 - 28 
0.300 mm (No. 50) 11-20 16 13 - 19 
0.150 mm (No.100) 7-15 10 7 - 13 
0.075 mm (No.200) 5-10 7 5 - 9 



 
Job Mix Formula for Impermeable MatCon® Modified Asphalt Cap 

Los Alamos National Laboratory Airport Landfill 
5 June 2006 

 

MatCon® is a Register Trademark of Wilder Construction Company 
________________________________________________________________________________________________ 
Test results, opinions, or interpretations are based on the material supplied by the client.  This report is for the exclusive 
use of stated client.  No reproduction or facsimile in any form can be made without the client’s permission.  Paragon 
Technical Services, Inc. assumes no responsibility nor makes a performance or warranty statement for this material or 
products and processes containing this material in connection with this report.__________________________________ 
  

Paragon Technical Services, Inc.          390 Carrier Blvd.          Richland, MS 39218 
Phone 601.932.8365          Toll Free 866.636.2176          Fax 601.932.8466 

e-mail info@ptsilab.com          www.ptsilab.com         2.1.2005 
 

 
 
 
 

    Table 3     
Asphalt Content 

Type Wt %, by weight of total Mixture 
MATCON® Proprietary Binder 8.2% 

JMF Aggregate Blend, Dry 91.8% 
Anti-strip Not Required 

         
    Table 4     

Performance Properties of Specimens Prepared using Asphalt Institute Marshall Method 
(50 Blow), Mix Design @ 8.0% MATCON® Binder 

  MATCON®   
Test Property Requirements Results 

Binder Content, % 6% to 9% 8.2% 
Hydraulic Conductivity (k, cm/sec, ASTM 5084) <1.0 x 10-8 Pass 
Tensile Strength Ratio ((TSR), %, AASHTO T-283)) >80 85% 

Volumetric Analysis in Accordance with Asphalt Institute Manual Series No. 2 (MS-2) 
Maximum Specific Gravity, Gmm - 2.327 
Bulk Specific Gravity, Gsb - 2.280 
Air Voids, % 3% max 2.0% 
Voids in Mineral Aggregate, VMA, % - 17.0 
Voids Filled with Asphalt, VFA, % - 89.0 
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    Table 5     

Aggregate Properties 
ASTM  Results 

Property Test MATCON®
-1/2" 

Crushed 
Crushed 

Fine 
Natural 

Fine Hydrated 
  Method Property Intermediate Aggregate Aggregate Lime 

Type     Granite Granite Nat Sand   

Quarry     Waldo Waldo Waldo 
Chem 
Lime 

Unit Weight, lbs/ft³ Loose 77.7 97.9 na na 
  C29 Rodded 90.3 110.0 na na 

Soundness, 
Sodium Sulfate C88 <9% 3.8 3.8 na na 

Hardness,  
LA Abraision C131 <40% 15 na na na 

Fractured Faces D5821   100 100 na na 
Sand Equivalency D2419   na 62 59 na 
Bulk Specific 
Gravity C127/128   2.599 2.495 2.519 2.309 
Absorption, %     1.7 2.2 1.74 na 

Sieve Analysis, % Passing 
Sieve Size, mm 

(No.)               
12.5 mm (1/2")       100 100 100 100 
9.5 mm (3/8")     Not  90.8 99.9 100 100 

4.75 mm (No. 4)     Applicable 11.4 90.3 90.7 100 
2.36 mm (No. 8) for  1.6 63.8 79.4 100 

1.18 mm (No. 16) C136 Stockpile 0.9 43.6 68.1 100 
0.600 mm (No. 30)     Aggregates 0.8 30.1 53.3 100 
0.300 mm (No. 50)       0.8 19.7 28.0 99.9 

0.150 mm 
(No.100)       0.7 12.2 10.3 99.5 
0.075 mm 
(No.200)       0.5 7.5 6.0 99.4 
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    Table 6     

Hydraulic Conductivity vs Density @ Optimum AC Content 
Gmm, % Air Voids, % Hydraulic Conductivity (k, cm/sec, ASTM 5084) 

91.5 8.5 1.24 X 10-4

95.5 4.5 6.42 X 10-4

97.0 3.0 6.40 X 10-10

97.4 2.6 8.04 X 10-10

 





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Table C-1. FCN index 
FCN# Scope Affected design 

elements 
Affected DFOW  

4200-001 Delete geotextile under access road Dwg 2024  NA 
4200-002 Change spec for access road gravel Spec 02500  NA 
4200-003 Delete use of plastic liner at material 

storage area 
SWPPP  NA 

4200-004 Change location of equipment parking 
area 

SWPPP  NA 

4200-005 Select one air content test for concrete Spec 03300  Retaining wall 1/ 
hangar pads 

4200-006 Eliminate compaction “window” for the 
infiltration layer 

Spec 02200 1.04 B. 
3 

 Infiltration layer 

4200-007 Delete requirement in Spec 02266 for 
survey of top of relocated waste 

Spec 02266.1.04.A  Excavate at main 
landfill 

4200-008 Delete hangar pad #6  Dwgs 2001, 2002, 
2003, 2010, 2013, 
2018, 2024, 3003 

 Hangar pads 

4200-009 Identify UFGS 02722 for aggregate 
base under MatCon 

Spec 02200.2.03  MatCon cover 

4200-010 Revise MSE wall backfill spec Spec 02200.2.04.B Retaining wall 2 
4200-011 Delete requirements in 02200.2.01 re: 

"Existing/relocated interim cover 
material 

Spec 02200.1.01.A. Subgrade 
preparation 

4200-12 Change slump requirements for both 
3000 and 4000 psi concrete 

03300.2.04 Retaining wall 
1/hangar pads 

4200-13 Identify 2 layers of 6-oz non-woven as 
adequate substitute for single-layer 10-
oz nonwoven under hangar pads 

Dwg 3003 note 15 Hangar pads 

4200-14 Clarify definition of interim cover, 
common borrow, and testing 
requirements 

Spec 022001.03., 
Table 02200-1, Table 
02200-2,  

Subgrade 
preparation 

4200-15 Change finish surface slopes on hangar 
pads 1-3 to uniform grade edge to 
center 

Dwg 3003 Hangar pads 

4200-16 Change detail for hangar pad trench 
drain shown on Dwg 2024 and 3003 to 
be consistent with Dwg 2002 and 2021 
detail 3. 

Dwg 2024 and 3003 Hangar pads 

4200-17 Change Spec 03300.2.02.C 
requirement for water reducing 
admixture. 

Spec 03300.2.02.C Retaining wall 
1/Hangar pads 

4200-18 Change location of vapor barrier under 
hangar pads 

Dwg 3003 Sections 1 
and 2 

Hangar pads 

4200-19 Create an aggregate base course 
thickness tolerance ±1" below each 
hangar pad. 

Dwg 3003 Sections 1 
and 2 

Hangar pads 

C-1 



FCN# Scope Affected design 
elements 

Affected DFOW  

4200-20 Eliminate the requirement for concrete 
curing compound and replace with a 
visqueen vapor barrier placed over 
concrete for 5 days. 

Dwg 3003 Section 3. Hangar pads 

4200-21 Change spec 3300-2.04A to allow a 6" 
slump for mix design 44 (4000 psi-
hangar pad) 

3300-2.04A Hangar pads 

4200-22 Revise specification 2200-3.02E to 
state that the infiltration layer shall be 
compacted to at least 100% of the 
maximum dry density as determined by 
the Standard Proctor. 

2200-3.02E Infiltration layer 

4200-23 Revise specification for wall backfill to 
describe placement of specified fills 10 
ft behind Walls 1 and 2, with interim 
material behind that. 

2200.2.04  Retaining 
walls1/structural fill 

4200-24 Revise Drawing 3002C Detail “Typical 
Wall-Footing Construction Keys” to 
invert key and change dimensions to 
1.5-in deep by 3.5-in wide.  

Drawing 3002C Retaining wall 1 

4200-25 Revise Drawing 3002C Detail “Vertical 
Joint Detail-Concrete Wall” to replace 
“zipper strips” with a trapezoidal 
channel 3-in wide at exterior face and 
2-in wide interior dimension and 1.5-in 
deep 

Drawing 3002C Retaining wall 1 

4200-26 Revise Drawing 3000B. Add Note 5 to 
Structural Notes: “In areas where 
bottom of footing is not embedded a 
minimum of 2-ft into bedrock, an area 
5-ft in width shall be excavated in front 
of the toe of the footing and backfilled 
with structural fill to 9-in above top of 
footing and compacted to 95% of 
standard Proctor maximum dry 
density.” 

Drawing 3000B Retaining wall 1 

4200-27 Revise Drawing 2003C to show that 
diameter of RCP pipe actually used 
between inlet 2 and inlet 4, and inlet 4 
and inlet 6; was 15-in at 0.0107 ft/ft, 
and 18-in at 0.0153 ft/ft, respectively. 

Drawing 2003C Stormwater 
system 

4200-28 Add tolerance of + 1 in to maximum 
specified slump of 4-in, as measured 
using ASTM C143. The intent is not to 
change maximum allowable slump 
beyond 4-inches.  

Specification 
03300.2.04 

Hangar 
pads/retaining wall 
1 

4200-29 Change maximum specified air content 
of 6% ± 1% to a range of 3.5% to 6.5% 
for AMEC Mix #18. 

Specification 
03300.2.02.B 

Retaining wall 1 

C-2 



FCN# Scope Affected design 
elements 

Affected DFOW  

4200-30 Add sections in areas where passive 
pressures are available on toe of 
footing, and where total excavation 
widths are restricted due to presence of 
bedrock. See attached drawings. 

Drawing 3001B Retaining wall 1 

4200-31 Add subsection F to describe use of 
additional rebar posts to support 
temporary formwork used to provide 
guides for structural steel layout. Cut 
posts at top of foundation after concrete 
sets. Posts shall not be within one inch 
of structural rebar. 

Specification 
03300.3.01 

Retaining wall 1 

4200-32 Revise compaction requirement in 
UFGS 02722 for aggregate base 
course under MatCon pavement to 95% 
of modified Proctor 

Specification 
02200.2.03; UFGS 
02722 

MatCon cover, 
structural fill 

4200-34 Reduce frequency of on-site testing for 
concrete to minimum of 1 per 10 trucks. 

Specification 
03300.1.03.D 

Hangar 
pads/retaining wall 
1 

4200-35 Eliminate “A”-Lok Resilient Seal  Dwg 2004A Detail 4 Stormwater 
system 

4200-36 Replace 36” RCP storm drain pipe from 
Sta. 12+05 to Sta. 12+95 with 18” 
HDPE pipe and eliminating the impact 
basin at Sta. 12+95 

Dwg 2003 D Stormwater 
system 

4200-37 Revise area between Walls 1 and 2 a) Drawing 2005 C 
Detail 5; b) Drawing 
2025 A Section N 

Retaining walls 

4200-38 Revise compaction specified in Table 
02200-2 for fill materials from 98% of 
standard Proctor to 95% specifically for 
Russells gravel aggregate used as 
retaining wall backfill.  

Specification 02200 Retaining walls 

4200-39 Reduce frequency of testing for Wall 2 
backfill. 

Specification 02200 Retaining wall 2 

4200-40 Revise interface of taxiway and 
drainage channel 

Drawing 2005 
Section G 

Stormwater 
system 

4200-41 Reduce frequency of testing for Wall 2 
backfill 

Specification 02200 Retaining wall 2 

4200-42 Eliminate testing requirements for 
concrete used for aircraft tie-downs. 

Specification 03300 NA 

C-3 



FCN# Scope Affected design 
elements 

Affected DFOW  

4200-43 Eliminate chain-link fences shown on 
tops of Walls 1, 2a and 2b. 

Drawings 2004A, 
2007A, 2008A 

Retaining walls 
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