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1.0 INTRODUCTION 

This Phase II Work Plan describes the final remedy that North Wind, Inc. (North Wind) will implement at 
the U.S. Department of Energy (DOE) Los Alamos Site Office (LASO) Technical Area (TA)-73 Airport 
Landfill and Debris Disposal Area project, henceforth referred to as the Airport Landfill project. 

As described in the DOE Savannah River Operations Office "Statement of Work for the Airport Landfill" 
(DOE 2003), the Airport Landfill project mission consists of designing and constructing an appropriate 
cover over Potential Release Site (PRS) 73-001(a) Airport Landfill, and recontouring and reseeding of 
PRS 73-001(d), Debris Disposal Area (DDA). A detailed site description and operational history is 
documented in the Los Alamos National Laboratory (LANL) Voluntary Corrective Measure (VCM) Plan 
(LANL 2002, 74007.2). A summary is provided below in Section 1.3. 

1.1 Contents of Phase II Work Plan 

The contents of the Phase II Work Plan are prescribed in the New Mexico Environment Department 
(NMED) conditional approval letter of the VCM Plan (NMED 2003). The conditional approval letter is 
referenced by Section VI.L of the NMED Order of November 26, 2002 (NMED 2002). The conditional 
approval letter prescribes the following elements of the Phase II Work Plan: 

• Detailed engineering design (Section 2.0), 

• Construction or implementation details (Section 3.0}, 

• Vapor monitoring system design and plan (Section 4.0}, 

• Demonstration of cover performance over the life of the cover (Section 5.0), 

• Schedule for cover maintenance (Section 6.0), 

• Closure and post-closure care for the landfill once construction of the cover is complete (Section 
7.0), and 

• Explanation as to why certain ground water monitoring data referenced in the VCM Plan was not 
reported (Section 8.0). 

This Phase II Work Plan is organized by sections corresponding to the above elements. For most 
elements, North Wind has prepared a plan that addresses the specific element and that plan is 
referenced in the appropriate section and attached as an appendix. For the remaining elements, 
descriptive text is provided to address the particular element. 

1.2 Scope of Document 

The Phase II Work Plan applies to the construction and post-closure care and monitoring of the earthen 
landfill cover at the Airport Landfill project. The construction phase is defined as the time period from 
mobilization to demobilization. The post-closure phase is defined as 30 years after closure (completion of 
construction of landfill cover). 

1.3 Site Description and Background 

The Airport Landfill project consists of two PRSs. PRS 73-001(a), main landfill, and PRS 73-001(d), DDA, 
are inactive solid waste management units and both are listed in Table A within Module VIII of LANL's 
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Hazardous Waste Facility Permit (LANL 1996, 57486). Both PRSs are located within TA-73 on DOE 
property, as shown in Figure 1.3-1. The main landfill is east of the existing airport hangars and the DDA is 
east of the end of the runway. Figure 1.3-2 shows the location of the PRSs in TA-73. 
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In 1943, the DOE began using the hanging valley north of the airport runway as the main landfill. Garbage 
was collected twice a week from the Laboratory and town site and burned on the edge of the hanging 
valley. Heavy equipment was then used to push the burned residues and ash into whichever landfill 
disposal area was being used at the time. This intentional burning ceased in 1965 when Los Alamos 
County assumed operation of the landfill. The county continued to operate the landfill until June 30, 1973. 

The DDA was used from 1984 to 1986 to bury debris excavated from the western portion of the main 
landfill. This material was excavated and replaced with clean fill to prepare the western portion of the 
landfill for the construction of airplane hangars and tie-down areas. Since the wastes placed in the DDA 
came from the main landfill, both areas contain similar types of debris. In 1986, the DDA landfill was 
covered with soil and hydroseeded. 

2.0 DETAILED ENGINEERING DESIGN 

The selected remedy for the Airport Landfill project has been prescribed by the New Mexico Environment 
Department {NMED) {NMED 2003). The cover will be a Resource Conservation and Recovery Act 
{RCRA) Subtitle D municipal landfill cover as described in New Mexico Administrative Code (NMAC) 
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20.9.1.500 (NMAC 2001). Since the TA-731andfill is unlined, this design also meets applicable NMAC 
20.4.1.600 (RCRA Subtitle C) (NMAC 2003) requirements. 

The engineered design of the Airport Landfill project was performed by the team of Weston Solutions, Inc. 
(WESTON) and North Wind. Design elements included the Design Basis Document for LASO TA-73 
Airport Landfill (DBD) (North Wind 2004c), the 60% design package, the 90% design package, and the 
final design package. These elements were developed sequentially as an iterative process, beginning 
with the DBD and will culminate with the final design package. 

The following subsections describe the regulatory requirements that were used to develop the landfill 
cover and the draft final design package. 

2.1 Regulatory Requirements 

In accordance with DOE Order 5480.4, "Environmental Protection, Safety, and Health Protection 
Standards" (DOE 1993), federal, State of New Mexico, and Los Alamos County regulations were 
reviewed to identify the mandatory environmental protection, safety, and health requirements. Table 2.1-1 
presents the regulatory requirements applicable to the design and closure of the landfill and the DDA. 
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Disposal Facility 
Component 

Layout, Earthwork 
and Siting Criteria 

Table 2.1-1 
Regulatory Requirements for Airport Landfill Closure Design 

Federal State of New Mexico or Los Alamos County Minimum 
Regulatory 
Technical 

Requirement 

Technical Requirement Citation Technical Requirement Citation Citation 

Prevent washout of waste 10 CFR 1022 Not to be located in floodplain, NMAC 10 CFR 1022 
by 100 year flood, if in E.O. 11988 within 500 feet of wetlands, or 20.9.1.300.8.1 (a) E.0.11988 1 00 year flood plain 200 feet of watercourse 

NMAC 
20.9.1.300.8.1 (a) 

Not located within 200 ft. 40 CFR 265.18 Not located within 200 ft. of NMAC 40 CFR 265. 18 
offault fault 20.9.1.300.8.1 (d) 

None Not located within at least 50 NMAC NMAC 
feet from the property 20.9.1.300.8.1 (i) 20.9.1.300.8.1 (i) 
boundaries 

Protect archaeological 43 CFR 7.8 & 7.9 Not located within historically NMAC There are no known 
resources and sites or archaeologically significant 20.9.1.300.8.1 (e) cultural resources 

sites on site, per RFI 
Report (LANL 1998, 
63070) 

Disturbances of 16 USC469 None None 
archaeological resources 

Protected species may 16 USC661 Not located within areas that NMAC 16 usc 661 
not be disturbed for any 50 CFR Part 17 will result in the destruction or 20.9.1.300.8.1 (k) 
purpose adverse modification of critical Handbook of 

habitat of endangered or Species 
threatened species Endangered in 

NM 

None Not in an active alluvial fan NMAC NMAC 
20.9.1.300.8.1 (j) 20.9.1.300.8.1 (j) 

Seismic Impact Zone 40 CFR 258.14 Not located within seismic NMAC 40 CFR 258.14 
impact zones, unless 20.9.1.300.8.1 (I) 
containment structures are 
designed to resist maximum 
horizontal acceleration in 
lithified earth material 

---·- ---- --·-

Additional Design Basis 

Site is not located in 
floodplain. Erosion protection 
will be included in design. 

None 

May need to redefine property 
boundary to meet this 
requirement or obtain a 
waiver from NMED. 

Stop work if cultural 
resources are found 

None 

Mexican spotted owl may 
occupy cliffs of Pueblo 
canyon, but not top of mesa. 
DOE will prepare NEPA 
clearances. 

None 

RCRA Subtitle D Seismic 
Design Guidance for 
Municipal Solid Waste Landfill 
Facilities. Design will address 
seismic impact. 

---
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Disposal Facility Federal 

Component 

~ Technical Requirement Citation 
...... 

Layout, Earthwork None 
and Siting Criteria 
(cont.) 

Final Cover System Horizontal 125-ft setback 14 CFR 77.25 
Geometry from the center of the 

runway 

Regrading requires a 14 CFR 77.25 
maximum 7-ft 
horizontal: 1-ft vertical 
(7: 1) slope beyond 
setback 

Final Cover Notice of Construction 14 CFR 77.11 
(J) Requirements and near airport 

Construction 

None 

None 

None 

Construction Quality 40 CFR 265.19 

~ 
Control Plan (CQCP) 

~ 

~ 
Must provide minimization 40 CFR 265.310 
of liquids 

State of New Mexico or Los Alamos County 

Technical Requirement Citation 

Not located within unstable NMAC 
area unless engineering 20.9.1.300.8.1 (m) 
measures are incorporated 
into design 

Not located within the NMAC 
distance to runway set FAA 20.9.1.300.8.1 (h) 
requirements 

Side slopes shall not exceed NMAC 
a 25% grade (4:1), so final 20.9.1.500.8.1 (a) 
cover of the top portion has a 
gradient of 2% to 5%, and 
slope prevents ponding of 
water and erosion 

Obtain written approval from LAC 4-149 (Ord. 
LA County Building Inspector No. 85-238) 
and Airport Manager prior to 
construction 'in or about' 
existing hangar or building 

Obtain permit from LA County LAC 34-32 
Engineer to excavate in public 
place 

Excavation may take place LAC 34-54 
from 7:00 a.m. and 6:00 p.m. 
only 

Noise must not exceed 65 LAC 18-73 
dBA, unless apply for special 
permit 

The CQCP prescribes the NMAC 
minimum frequency of testing 20:9.1.300.G.2(d) 
in accordance with 20.9.1 
NMAC for the protective cover 
when used to facilitate 
leachate drainage 

None 

Minimum 
Regulatory 
Technical 

Requirement 

Citation 

NMAC 
20.9.1.300.8.1 (m) 

14 CFR 77.25 

14 CFR 77.25 
NMAC 20.9.1.500 

14 CFR 77.11 

LAC 4-149 

LAC 34-32 

LAC 34-54 

LAC 18-73 

40 CFR 265.19 

NMAC 20.9.1.300 

40 CFR 265.310 

Additional Design Basis 

USGS Earthquake Hazard 
Program. Engineering 
measures will be 
incorporated. 

None 

Slope stability calculations to 
support steeper side slopes 

None 

None 

None 

Evaluate equipment to 
determine need for special 
permit 

Required by DOE Statement 
of Work (SOW) 

None 
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Disposal Facility 
Component 

Final Cover 
Requirements (cont.) 

Gas Collection 
System 

Federal 

Technical Requirement Citation 

Minimum maintenance 40 CFR 265.310 

Promote drainage and 40 CFR 265.310 
minimize erosion 

Accommodate settling 40 CFR 265.310 
and subsidence 

Permeability less than 40CFR265.310 
natural subsoils or bottom 
liner 

Preventing 25 year storm 40 CFR 122 
flow 40 CFR 265.301 
Collect & control 24 hr/25 
year volume 
BMPs in Storm Water 
Pollution Prevention Plan 
(SWPPP) 

Exempt from emission 40 CFR 51, 52, 
requirements for MSW and 60 
landfills because not 
active after November 8, 
1987 

None 

State of New Mexico or Los Alamos County 

Technical Requirement Citation 

None 

Erosion layer consisting of a NMAC 
minimum of 6 inches earthen 20.9.1.500.8.1 (a) 
material capable of sustaining 
native plant growth 

None 

Infiltration layer comprised of NMAC 
minimum of 18 in. earthen 20.9.1.500.8.1 (a) 
material with saturated 
hydraulic conductivity less 
than or equal to bottom liner 
or natural subsoils or 1 E-05 
em/sec, whichever is less 

None 

Exempt from emission NMAC 
requirements for MSW 20.2.64.7A 
landfills because not active 
after November 8, 1987 

Prevent the generation and NMAC 
lateral migration of methane 20.9.1.400.8.2 
gas such that gas 
concentration does not 
exceed 25% of LEL in 
structures and property 
boundary 

Minimum 
Regulatory 
Technical 

Requirement 

Citation 

40 CFR 265.310 

40 CFR 265.310 
NMAC 20.9.1.500 

40 CFR 265.310 

40 CFR 265.310 
NMAC 20.9.1.500 

40 CFR 122 
40 CFR 265.301 

40 CFR 51, 52, and 
60 

NMAC 20.9.1.400 

- ~ - --

Additional Design Basis 

None 

Performance assessment 
and SOW requirements 

Slope stability and settlement 
calculations 

Performance assessment 
and SOW requirements 

None 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer 
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Disposal Facility Federal 

Component 

Technical Requirement Citation 
...... 

Gas Collection None 
System (cont.) 

None 

None 

00 
None 

None 

Facility Surface Designed to minimize 40 CFR 122 
Water Drainage and water contact with waste 
Sediment Control Surface features direct 

surface water drainage 
away from facility to not 
result in erosion 

~ :a: 
1\) 

Collect and control 24 40 CFR 265.301 
hr/25/year volume 

2 - -- -- -- --- -- -

State of New Mexico or Los Alamos County 

Technical Requirement Citation 

Design of system indicates NMAC 
location and design of vents, 20.9.1.300.1.1 
barriers, collection piping, 
manifolds and other control 
measures 

If gas disposal is proposed, NMAC 
the design does not interfere 20.9.1.300.1.4(a, 
or conflict with site activities or b) 
required control measures; 
does not create or cause 
danger to persons or property 

Active forced ventilation uses NMAC 
vents located at least one foot 20.9.1.300.1.4(c) 
above the landfill surface at 
the location of each gas vent 

Physical and chemical NMAC 
characterization of 20.9.1.300.1.5 
condensates or the residues 
which are generated and the 
plan for their disposal 

Gas vents are sealed to NMAC 
assure no water infiltration 20.9.1.500.8.1 (a) 

None 

Collect and control 24 NMAC 
hr/25/year volume 20.9.1.400.8.5 

(a, b) 
- - -

Minimum 
Regulatory 
Technical 

Requirement 

Citation 

NMAC 
20.9.1.300.1.1 

NMAC 
20.9.1.300.1.4(a, b) 

NMAC 
20.9.1.300.1.4(c) 

NMAC 
20.9.1.300.1.5 

NMAC 
20.9.1.500.8.1 (a) 

40 CFR 122 

40 CFR 265.301 

NMAC 20.9.1.400 

Additional Design Basis 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer 

Applies to both landfill and 
DDA 

Applies to both landfill and 
DDA 
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Disposal Facility 
Component 

Facility Surface 
Water Drainage and 
Sediment Control 
(cont) 

Disposal Facility 
Releases 

Borrow Facilities 

Fire Protection 

Sanitary Sewer 

Emergency Systems 

Federal 

Technical Requirement Citation 

Meet NPDES 40CFR 122 
requirements 
SWPPP 
Preventing 25 year storm 
flow 

Cover or manage to 40 CFR 265.301 
control wind dispersal of 
particulate matter 

BMPs in SWPPP 40 CFR 122 
Minimal clearing for 
grading 
Detain run-off and trap 
sediment 
Surface features direct 
surface water drainage 
away from facility 

Comply with truck height 23 CFR658 
& weight restrictions 49 CFR 40, 325, 
during hauling 350, 355-399 
Comply with Motor Carrier 
Safety 

Must have fire 40 CFR 265.30 -
suppression means .37 
Portable fire extinguishers 

Provide toilet and hand 29CFR 1926 
washing facilities for 
workers 

Internal communications 40 CFR 265.30 -
or alarm to instruct .37 
personnel 

State of New Mexico or Los Alamos County Minimum 
Regulatory 
Technical 

Requirement 

Technical Requirement Citation Citation 

Run-off shall not discharge NMAC 40 CFR 122 
any pollutant to the waters of 20.9.1.400.8.5(c) NMAC 20.9.1.400 the State or U.S. that violates 
regulations (NMWQCC, CWA) 

Excavated material must be LAC 34-46 40 CFR 265.301 
maintained to minimize LAC 34-46 disruption of traffic and to 
keep dirt or dust from 
spreading or flying 

None 40 CFR 122 

Comply with height and NMAC 18.19.8 23 CFR658 
weight of vehicles and loads LAC 38-668 to 49 CFR 40, 325, 

673 350, 355-399 
NMAC 18.19.8 
LAC 38-668 to 673 

Provide adequate means to NMAC 40 CFR 265.30 - .37 
prevent and extinguish fires 20.9.1.400.8.7 NMAC 

20.9.1.400.8.7 

None 29 CFR 1926 

None 40 CFR 265.30 - .37 

- - --

Additional Design Basis 

Conveyance ditches 
Erosion protection 
Preserve natural vegetation 
Minimize disturbance 
Stockpile stabilization 
Silt fences 

Ensure windblown material 
does not interfere with flight 
line 

Assume that borrow material 
will be purchased from 
vendor; therefore 
requirements will be 
responsibility of vendor 

None 

None 

Assume temporary facilities 

None 
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Disposal Facility Federal 

Component 

~ Technical Requirement Citation 
..... 

Access Roads Maintained to support None 
operation and 
maintenance 

Fencing None 

Security Prevent unauthorized 40 CFR 265.14 
entry by 24 hr 
surveillance system, 
fencing, or signage 

Disposal Facility Environmental monitoring None 
Monitoring and program 
Contingencies Operational efficient 

releases 
...... 
0 Subsidence None 

Changes in facility and 
site parameters which 
may affect long term 
performance 

Include surface soil, air, None 
surface water, subsurface 
soil and water 

Environmental monitoring None 
shall consist of effluent 
monitoring and 
environmental 
surveillance 

Surface Water PerSWPPP 40 CFR 265.303 

~ Monitoring Run-on/run-off system 
:a: Wind dispersal control 

~ 
system 

State of New Mexico or Los Alamos County 

Technical Requirement Citation 

None 

Have worksites fenced or LAC 10-75 
maintained in a manner to 
safeguard property and public 

Prevent unauthorized access NMAC 
by the public 20.9.1.400.8.4 

Control litter, disease vectors, NMAC 
and odors 20.9.1.400.8.12 

None 

None 

None 

None 

Minimum 
Regulatory 
Technical 

Requirement 

Citation 

None 

LAC 10-75 

40 CFR 265.14 

NMAC 
20.9.1.400.8.12 

None 

None 

None 

40 <;::FR 265.303 

Additional Design Basis 

None 

None 

None 

None 

None 

None 

None 

No surface water at the site. 
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Disposal Facility 
Component 

Air Release 
Monitoring 

Post Closure 
Monitoring/Ground 
Water Protection 

Federal 

Technical Requirement Citation 

None 

None 

None 

None 

Cover or manage to 40 CFR 265.301 
control wind dispersal of 
particulate matter 

Begin after closure for 40 CFR 265.117 
30 yrs 40 CFR 265.310 

Maintain effectiveness of 
final cover, including run-
on/run-off 

None 

Closure and post-closure 40 CFR 265.112, 
plans are required 118 

Certification of closure 40 CFR 265.115 
report within 60 days of 
closure 

State of New Mexico or Los Alamos County 

Technical Requirement Citation 

Implement a routine methane NMAC 
monitoring program to ensure 20.9.1.400.8.3 
that the levels do not exceed 
25% LEL 

Minimum frequency of NMAC 
methane gas monitoring is 20.9.1.400.8.3 
quarterly 

Air emission limits for oil NMAC 20.2.18 
burning equipment in excess 
of 250 BTU/hr 

Emissions from stationary NMAC 20.2.61 
combustion and diesel 
burning equipment 

None 

Maintain final cover, maintain NMAC 
and operate methane and 20.9.1.500.8.2 
ground water monitoring 
systems 

Post closure care is 30 years NMAC 
20.9.1.500.8.2 

Closure and post-closure NMAC 
plans are required 20.9.1.500.A. 7 

None 

Minimum 
Regulatory 
Technical 

Requirement 

Citation 

NMAC 
20.9.1.400.8.3 

NMAC 
20.9.1.400.8.3 

NMAC 20.2.18 

NMAC 20.2.61 

40 CFR 265.301 

40 CFR 265.117 
40 CFR 265.310 
NMAC 
20.9.1.500.8.2 

NMAC 
20.9.1.500.8.2 

40 CFR 265.112, 
118 

NMAC 20.9.1.500 

40 CFR 265.115 

Additional Design Basis 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer and monitoring 
system 

Review existing data and 
develop calculations to 
determine need for gas 
venting layer and monitoring 
system 

None 

None 

Ensure windblown material 
does not interfere with flight 
line 

None 

None 

None 

None 
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Disposal Facility Federal State of New Mexico or Los Alamos County Minimum 
Component Regulatory 

Technical Additional Design Basis 
Requirement 

Technical Requirement Citation Technical Requirement Citation Citation 

Complete closure 40 CFR 265.113 Complete closure activities NMAC 40 CFR 265.311 None 
activities within 180 days within 180 days 20.9.1.500.8.1 (e) NMAC 20.9.1.500 

GW must be protected 40 CFR 265.92- None 40 CFR 265.92- 99 None 
GW monitoring program 99 

Long Term See post closure None None None Assume that long-term Surveillance and requirements surveillance period is for 30 Maintenance years 

Evaluate vegetation None None None Per SOW 

Note: DOE Order 5480.4 (DOE 1993) is incorporated by reference. 0 5480.4 requirements include 1) specify and provide requirements for the application of the mandatory environmental protection, safety, and health (ES&H) standards applicable to all DOE and DOE contractor operations, 2) provide listing of reference ES&H standards, and 3) identify the sources of the mandatory and reference ES&H standards. 
CFR = Code of Federal Regulations 
NMAC = New Mexico Administrative Code 
USC = United States Code 
LAC = Los Alamos County Code 

I 

! 

i 

~ 
Q) 
Ci) 
(1) 

:::: 

~ 
~ 
:!/ 
Q) 
::;, 

0' .., 
s;;: 
(/) 
0 

~ 
~ 
):, 

a· 
~ 
r­
Q) 
::;, 
§; 
.:=::: 

~ 
~ 

c 



Phase II Worl< Plan for LASO TA-73 Airport Landfill; Rev. 0 

2.2 Draft Final Design 

The draft final design package includes specifications, drawings, and engineering calculations, and is 
included as Appendix A Final design specifications and drawings will be generated upon NMED review of 
the draft final design package, and represents the final specifications directing construction of the landfill 
cover. 

3.0 CONSTRUCTION OR IMPLEMENTATION DETAILS 

The Construction Plan for LASO TA-73 Airport Landfill (North Wind 2004a) is attached as Appendix Band 
describes methods and protocols that North Wind will use to manage construction activities at the Airport 
Landfill project. The Construction Plan summarizes planned construction activities and shows how 
specific construction activities will be completed in accordance with final design specifications and 
drawings. 

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

• Procurement of materials and services; 

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

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

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

• Construction of the east and north slope of the main landfill which includes salvaging existing soil 
for use as subgrade, a pre-excavation survey, relocating existing municipal landfill waste, 
establishing the subgrade, adding the infiltration layer, adding geotextile and rock armor (riprap) 
over the slopes, and a survey of the final grade; 

• Relocating waste and backfilling at the southeast corner of the main landfill; 

• Construction of the approved cover over the main landfill which includes establishing the 
subgrade using salvaged soil, and placement of the low-permeability infiltration layer and topsoil; 

• Acceptance testing of the various emplaced cover components (e.g., subgrade, infiltration layer, 
topsoil); 

• Revegetation of the DDA and main landfill; 

• DOE inspection and acceptance; and 

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

Quality control (QC) of constructed landfill components (e.g., soil cover and rock armor) is an important 
element of the Airport Landfill project. The Construction Quality Control Plan for LASO TA-73 Airport 
Landfill (CQCP) (North Wind 2004b) provides QC requirements for construction activities, including 
testing of offsite borrow material, emplaced cover components, and as-delivered testing of borrow 
material. The CQCP is attached in Appendix C. 

4.0 VAPOR MONITORING SYSTEM DESIGN AND PLAN 

Based on analysis of requirements shown in Table 2.1-1, it has been determined that installation of a 
vapor monitoring system is not applicable. The landfill was not active after November 8, 1987; federal and 
State law mandate that active landfills before this date are exempt from emission requirements. 

Also, engineering calculations indicate that gas concentrations will not exceed 25 percent of the lower 
explosive limit (LEL) for methane in structures and at the property boundary. The Landfill Gas Production 
Summary (Engineering Calculations for LASO TA-73 Airport Landfill; Appendix A) examines the 
regulatory requirements for landfill gas (LFG), and estimates rates and quantities of LFG produced. The 
results are discussed in the context of previous methane measurements at the landfill, and of regulatory 
requirements for LFG and recommends: 

• LFG monitoring at the landfill boundaries only in the event that enclosed structures are built 
nearby 

• Gas collection only in the vicinity of such structures in the event that the regulatory limit is 
exceeded based on monitoring results 

However, if future tenants build structures adjacent to, or on the main landfill, vapor monitoring systems 
will be required in the structure(s) to assure LEL does not exceed 25 percent. 

5.0 DEMONSTRATION OF COVER PERFORMANCE 

The Post-closure Care and Monitoring Plan for TA-73 Airport Landfill (PCMP) (North Wind 2004c) is 
attached as Appendix D and identifies post-closure care and monitoring requirements for the landfill, and 
describes activities to meet those requirements. The PCMP applies to operation and maintenance of the 
cover integrity. 

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

6.0 SCHEDULE FOR COVER MAINTENANCE 

As discussed above in Section 5.0, the schedule for cover maintenance is provided in the PCMP 
(Appendix D). Inspections for years one through five of the post-closure period are tentatively scheduled 
for the first two weeks of June each year, so that the condition of vegetation can be inspected and 
corrected as needed early in the growing season. All other deficiencies should be corrected at the earliest 
opportunity and before the end of the calendar year, in order to be completed during the reporting period. 
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7.0 CLOSURE AND POST-CLOSURE CARE 

As discussed above in Section 5.0, methods for closure and post-closure care are proved in the PCMP 
(Appendix D). Monitoring for cover integrity will include inspections of the cover, and maintenance and 
repair of deficiencies. No frequency is specified in the requirements; however annual inspections are 
specified in this plan. An inspection report will be completed for each inspection. The following 
subsections describe inspection and maintenance tasks. 

7.1 Cover System 

Annual cover inspection will include site walkovers looking for and documenting erosional damage and 
cracks, animal burrows, subsidences, and condition of vegetation. The PCMP provides methods for 
repairing these conditions, if warranted. 

7.2 Storm Water Control System 

Annual storm water control system inspections will include all areas of the site, as described in the Storm 
Water Pollution Prevention Plan (SWPPP) (North Wind 2004j). Inspectors will look for evidence of, or the 
potential for, pollutants entering the storm water conveyance system. Discharge locations identified in the 
site plans will be inspected to determine whether erosion controls are effective in preventing significant 
impact to Pueblo Canyon. 

7.3 Survey Benchmarks 

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

7.4 Access Roads 

Annual access road inspections will include looking for and documenting subsidence, caving, cracking, 
severe ruts or other conditions that would limit or prevent use of the road for access by vehicles or 
equipment required to maintain and monitor the landfill. 

8.0 VCM PLAN GROUND WATER MONITORING DATA 

In the VCM Plan conditional approval letter (NMED 2003), NMED inquired as to why certain monitoring 
well sampling data were collected and results not reported. The comment was in regard to Section 
2.3.2.1, "Monitoring Well Sampling" of the VCM Plan (LANL 2002, 74007.2) which states: 

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

LANL's response to the inquiry was that the above referenced data will be provided to NMED in the 
Phase II Work Plan. The following information provided by North Wind responds to NMED's inquiry and is 
included to satisfy LANL's commitment that the explanation will be included in the Phase II Work Plan. 

"The pore water sampling from the existing monitoring wells that was attempted during the supplemental 
sampling campaign executed in 2001 failed to generate meaningful data. All wells were sampled in an 
attempt to collect pore water to verify the effectiveness of run on controls and to assess the moisture 
content within the landfill after two years of storm water diversion. Unfortunately, inadequate pore water 
was collected from any of the monitoring wells for meaningful analysis. It is believed that this is due to the 
ongoing drought conditions which has resulted in inadequate landfill moisture to sustain water in the 

NW-/D-2004-031 15 Apri/2004 



Phase II Work Plan for LASO TA-73 Airport Landfill; Rev. 0 

subsurface coupled with the installation of the aforementioned storm water controls to divert runoff that 
formerly drained onto the landfill" (Rust 2004). 

9.0 SUPPORTING PROJECT DOCUMENTS 

As discussed previously, this Phase II Work Plan is the primary seeping document for the Airport Landfill 
project. However, other plans and procedures have been prepared to direct and manage activities for 
both the planning and construction phases of the project. The following subsections provide a brief 
overview of these documents. 

9.1 Project Quality Assurance Plan 

The Project Quality Assurance Plan for LASO TA-73 Airport Landfill (PQAP) (North Wind 2003a) 
describes how North Wind will implement a quality assurance (QA) program for the Airport Landfill project 
that complies with the applicable requirements of DOE Order 414.1A, "Quality Assurance" (DOE 2001) 
and Title 10 Code of Federal Regulations (CFR) 830, Subpart A,§830.120, "Quality Assurance 
Requirements" (CFR 2003a) 

The PQAP conforms to the ten QA criteria as stated in DOE Order 414.1 A which include 1) program 
description, 2) personnel training and qualification, 3) quality improvement, 4) documents and records, 
5) work processes, 6) design, 7) procurement, 8) inspection and acceptance testing, 9) management 
assessment, and 1 0) independent assessment 

9.2 Health and Safety Plan 

The Health and Safety Plan for LASO TA-73 Airport Landfill (HASP) (North Wind 2004d) establishes the 
procedures and requirements that will be used to eliminate or minimize health and safety hazards to 
personnel conducting construction tasks at the Airport Landfill project. The objective of the HASP is to 
meet the regulatory requirements of the Occupational Safety and Health Administration standard 29 CFR 
1926.65 "Hazardous Waste Operations and Emergency Response" (CFR 2003b). The HASP governs all 
work at the project sites that is performed by North Wind, subcontractors, and any other personnel who 
enter the project site. 

The HASP identifies anticipated site hazards and appropriate mitigation measures, exposure monitoring 
and sampling protocol, accident and exposure prevention, personal protective equipment, required 
personnel training, site control and security measures, occupational medical surveillance, key site 
personnel responsibilities, emergency response plan, decontamination procedures, and record-keeping 
requirements. 

9.3 Project Management Plan 

The Project Management Plan for LASO TA-73 Airport Landfill (PMP) (North Wind 2004f) describes the 
management structure and processes that North Wind will use to manage the Airport Landfill project. The 
PMP identifies key positions and associated responsibilities, availability and allocation or resources, 
management controls, contract administration, reporting protocol, project deliverables, a summary of the 
corporate QA program, and training and certification requirements. The project baseline schedule and 
work breakdown structure are also found in the PMP. 

9.4 Storm Water Pollution Prevention Plan 

The SWPPP (North Wind 2004j) has been prepared for the construction and post-construction phases of 
the final design remedy cover at the Airport Landfill project. The SWPPP complies with the terms of the 
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"Final National Pollutant Discharge Elimination System General Permit for Storm Water Discharges from 
Construction Activities" (FR 2003). The SWPPP also complies with applicable DOE and State of New 
Mexico regulations. 

The primary purpose of the SWPPP is to provide a framework for reducing soil erosion and minimizing 
pollutants in storm water during construction of the final design remedy cover at the Airport Landfill. In 
addition, the SWPPP will: 

• Describe construction activities, including site operators responsible for implementing and 
maintaining this SWPPP 

• Describe existing site conditions including the body of water(s) which will receive runoff from the 
construction site 

• Identify all potential sources of pollution which may reasonably be expected to affect the quality of 
storm water discharges from the construction site 

• Describe Best Management Practices (BMPs) that will be used to reduce erosion, sediment and 
pollutants in storm water discharge 

• Provide methods for the regular inspection and maintenance of BMPs 

9.5 Waste Management Plan 

The Waste Management Plan for LASO TA-73 Airport Landfill (WMP) (North Wind 2004k) describes 
methods that North Wind will use to manage investigation-derived waste generated during execution of 
the Airport Landfill project. The WMP describes waste management goals, pollution prevention and waste 
minimization techniques, methods for managing nonhazardous waste streams and petroleum­
contaminated soil, training requirements, and spill notification and reporting protocols. 

9.6 Implementing Procedures 

As described in the PQAP, North Wind corporate quality assurance procedures will be implemented 
during the Airport Landfill project. In addition, several project-specific Project Work Instructions (PWis) 
have been developed. The PWis include: 

• PWI-4201-001, "Project Files" (North Wind 2003b) 

• PWI-4201-002, "Field Activities Documentation" (North Wind 2003c) 

• PWI-4201-003, "Document Preparation and Review" (North Wind 2004g) 

• PWI-4201-004, "Readiness Assessment" (North Wind 2004h) 

• PWI-4201-005, "Field Change" (North Wind 2004i) 

10.0 REFERENCES 

The following Jist includes all of the documents cited in this Phase II Work Plan. The parenthetical 
information following each reference provides the author, publication date, and LANL Environmental 
Restoration identification number (as applicable). This information is also included in the text citations and 
can be used to locate documents on this list. 
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11.0 ACRONYMS 

BMP Best Management Practice 

CFR 

CQCP 

DBD 

DDA 

DOE 

ES&H 

HASP 

LAC 

LANL 

LASO 

LEL 

LFG 

NMAC 

NMED 

NPDES 

PCMP 

PMP 

PQAP 

PRS 

PWI 

QA 

QC 

RCRA 

NW-JD-2004-D31 

Code of Federal Regulations 

Construction Quality Control Plan 

Design Basis Document 

Debris Disposal Area 

U.S. Department of Energy 

Environmental safety and health 

Health and Safety Plan 

Los Alamos County Code 

Los Alamos National Laboratory 

Los Alamos Site Office 

Lower explosive limit 

Landfill gas 

New Mexico Administrative Code 

New Mexico Environment Department 

National Pollutant Discharge and Elimination System 

Post-closure Care and Monitoring Plan 

Project Management Plan 

Project Quality Assurance Plan 

Potential Release Site 

Project Work Instruction 

Quality assurance 

Quality control 

Resource Conservation and Recovery Act 
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SWPPP 

TA 

usc 

VCM 

WESTON 

WMP 
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Storm Water Pollution and Prevention Plan 

Technical Area 

United States Code 

Voluntary Corrective Measure 

Weston Solutions, Inc. 

Waste Management Plan 
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Professional Engineering Review and Approval 

Engineering Design Package 
Los Alamos Site Office TA-73 Airport Landfill 

Final, Rev. 0 

I hereby certify that these calculations, specifications, and drawings 

were prepared by me or under my direct supervision and that I am 

a duly Registered Professional Engineer under the laws of the 

State of New Mexico. 

Date 
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GENERAL NOTES 

1. BASE MAP OBTAINED FROM: 
GIS LAB 
MAP NO. M200001 
~~~KUAKT L~. LUUL 

2. DEBRIS DISPOSAL AREA GROUND SURVEY BY: 
ALBUQUERQUE SURVEYING COMPANY INC. 
FEBRUARY 2004 

3. HORIZONTAL DATUM: STATE PLANE COORDINATE SYSTEM NAD83 
(SOUTH ZONE) US SURVEY UNITS 
VERTICAL DATUM: NAV088 US SURVEY FOOT UNITS 

4. UNDERGROUND UTILITIES 

A. ALL APPROPRIATE UTILITIES WILL BE NOTIFIED OF THE WORK SCHEDULE PRIOR TO THE START OF 
CONSTRUCTION. EACH UTIUTY OWNER SHALL VERIFY AND MARK THE LOCATION OF THEIR RESPECTIVE 
MAIN AND SER,VICE LINES IN THE FIELD BEFORE THE START OF WORK. 

B. THE LOCATIONS OF EXISTING UTILITIES SHOWN ON THE PLANS ARE APPROXIMATE BASED ON THE BEST 
AVAILABLE INFORMATION AND DATA PROVIDED BY ALBUQUERQUE SURVEYING COMPANY INC. THE 
ACCURACY OF LOCATIONS FOR EXISTING SUBSURFACE UTILITY STRUCTURES SHOWN ON THE DRAWINGS 
IS NOT GUARANTEED. ALL EXISTING SURFACE OR SUBSURFACE UTILITIES MAY NOT BE SHOWN ON. 
THE DRAWINGS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR VERIFYING THE PRESENCE AND 
LOCATION OF ALL UTIUTIES PRIOR TO CONSTRUCTION. 

C. NECESSARY PRECAUTIONS WILL BE TAKEN TO MAINTAIN EXISTING UTILITIES SERVICE. ALL UTILITY MAINS, 
LATERALS AND SERVICE UTILITY LINES EXPOSED DURING CONSTRUCTION SHALL BE SECURED AND 
PROTECTED THROUGHOUT ALL OPERATIONS. IN THE EVENT THAT ANY EXISTING UTILITY LINE IS DAMAGED, 
THE CONTRACTOR WILL NOTIFY THE UTIUTY OWNER IMMEDIATELY. ALL REPAIRS SHALL BE DIRECTED BY 
THE UTIUTY OWNER. 

5. FIELD MEASUREMENTS OF THE HORIZONTAL AND VERTICAL AS-BUILT LOCATIONS SHALL BE 
MAINTAINED AND SHALL BE RECORDED ON THE DRAWINGS FOR THE DEVELOPMENT OF FINAL RECORD 
PLANS. 

6. OVERHEAD UTILITIES - OVERHEAD (OH) UTILITY LINES HAVE BEEN SHOWN FOR REFERENCE ONLY. 
GROUND TO CABLE CLEARANCE HAS NOT BEEN DETERMINED. OPERATION OF HEAVY EQUIPMENT UNDER 
THESE AERIAL UTILITIES SHALL BE CONDUCTED WITH EXTREME CAUTION AND IN ACCORDANCE WITH UTIUTY 
LINE CLEARANCE· RESTRICTIONS. 

7. ACCESS TO WORK AREAS WILL FOLLOW THE ROUTES SHOWN ON THE SITE DEVELOPMENT PLAN. 
THERE WILL BE NO DEVIATION FROM THE ROUTE, UNLESS APPROVED BY THE ENGINEER. 

8. ALL CONSTRUCTION EQUIPMENT AND VEHICLES WILL ADHERE TO FAA CIRCULARS FOR SIGNAGE. 

9. NORTHWIND\WESTON TEAM SHALL HEREAFTER BE REFERRED TO AS THE CONTRACTOR. 

'1 I . . . . -LU::i ALAMU::i ::ill I:. Ul' I' II.,; I:. RWll 

I I IC'T /'\~ 1/Mf"l~OI"'OI"''//Mf"l 1/C:t::"OC: l 
I I 

ONE CALL SYSTEM TELEPHONE NO. 1-505-260-1990 
nmonecall.org (REFERENCE COMPANY CODE 645) 

USER'S NAME TELEPHONE 

LOS ALAMOS COUNTY 505-260-1990 

LOS ALAMOS CABLE 800-826-1954 

PNM GAS 800-464-7462 

USWEST COMMUNICATIONS 800-573-1311 

CQJ.ICASJ 505-260-1990 

QUEST COMMUNICATIONS 800-321-2537 

IN CASE OF EMERGENCY CALL 1-866-DIG-NMOC ( 1-866-344-6662) 
DURING REGULAR BUSINESS HOURS. 

AIRPORT MONUMENTS 

DESCRIPTION · SPC GEODETIC 

R/W 27 
1774918.731 35' 52' 41.413" N 
1637374.111 106' 15' 36.974" w 

R/W:9 
1776111.273 35' 52' 53.197" N 
1631956.007 106' 16' 42.822" w 

MONUMENT A0001 1775240.121 35' 52' 44.586" N 
"AIRPORT" 1634333.458 106' 16' 13.927" w 

't:IQI£S; 

1. RUNWAY END MONUMENTS ARE ALUMINUM CAPS MARKED LS 8670. 

2. MONUMENT A0001 I~ BRASS CAP MARKED LIMBAUGH "AIRPORT". 

I ELEVATION 

7087.890 

7170.640 

7136.000 

3. LAT/LONG, SPC, AND ELEVATION DATA SHOWN ABOVE IS FROM CONTROL SURVEY MAP PERFORMED BY 
JIM BOTSFORD, NMPS #5211, OCTOBER 2002. 

4. ELEVATION IS MSL IN FEET. 

LEGEND 

--------- PROPERTY LINE ~ CONTROL POINT 

-• -• -• -•- FENCE )1(7145.55 SPOT ELEVATION 

-• -• -• -•- SEWER 

-•--•--•--•- WATER 

_. 7200 ____ .. _ EXISTIN·~ CONTOUR 

--7200--

I 1 . vi [vw\'v' 

I I 

I

ll " " 
0 

, ~~ ~_,;/JliJ/~!f:'J I 
' . ·- .. ····- -- c)~-·~ .... '--:...'"; 

TA-73 AIRPORT LANDFILLS 
.... -. 

sw -- GENERAL NOTES, UTILJlY UST &: LEGEND 
FINAL 

JIO.IDIIJI"\Nft. 

DRAFT ANAl. 

80ll DESIGN SUI!foiiTTAI. 

BOll: DESIGN SUI!IIITTAI. - JG.IQIIXI..,._ 

LOS ALAMOS NEW MEXICO 

·- 1~1\q~ TEAM= 
AH 

N.T.S. 

GOM - 1- ~-~ 02/06/04 1 000 ..... 
I ""~ 13104.002.0011... .. 

'"b"' 



" 

~ 
~ 
~ a 
"' i 
8 
§ 
t 
;;; 

~~ 

~ 

' WATER HYDRANT 

PLACE CONES AS REQUIRED TO 
DELINEATE LIMITS OF ACCESS ROUTE 

~ 
. : .~ 

. - - . . 
.... 

CONTRACTOR ACCESS ROAD ~ 
205QB003 

ENLARGED DETAIL Of ACCESS ROUTE AND TRAILER AREA 
100 0 100 200 --- ----1·•100' 

FINAl. 
DRAFT FINAL 

- DESICN SUIIIIITTAI. 

60111 DESIGN SUBIIITTAI. _,_ - MD. I IIGliNft. -

RELOCATE 
EXISTING AIRPORT SIGNS 

LOS ALAMOS 

LOS ALAMOS SITE OFFICE 
TA-73 AIRPORT LANDFILLS 

NEW MEXICO 

llllE:i; 

1. REFER lO DWG. 1000 FOR LEGEND Nl> NOTES. 

2. RfFER 10 DWC. 2002 FOR LNIOFI.L F1H.Il GIWliNC PINO IH) DWQ. 2010 FOR 0£8RlS DISPOSAL I¥I£A f1H.Il GRADING P1.N1. 

l. SURFACE F£ATI.MS TAI<EH FRCII AIRPORT lAYOUT "'-"'· l1lS AlAWOS AIRPORT (lAY), .. v. 03/11/03. 

4. UWlT OF WASTE EXJ'RNIOI.ATED FROU VC:W PLAN. 01\TED OCTOBER 2002. 

5. PRIOR lO Nff CONSTRUCTlOH THE CON'TRACTOR Wl.L. ~TE HJ. OF lHE CONSTRUCT10N AC1'MTIES WITH THE AIRPORT ~ 

6. CONTRACTOR .tCCE5S ro THt. PHO.Jt.CI Slit IS IHfCUUGH IHt. Uol\lt. ~lt1 ut tl1t JtiOaYIL. trult.IJIMJ U1U. utKtLILT NUtUn vr ti'Tt:. Nr<I·"LNR '""""bC.I'i::l 10 lht. l.N'turlu... Int. 
CQNTR.t.cTOR IS RESPONSIHI.t. 10 .. Pft(M Ni/IJ MII!NfAIN I~ ~~ 'llrAT t<JK I HI:. ~ U~t;tV~t.llf.IN;), AI IMt ~lti.M \Jr \..\Jf'QIIft.I\.IIVI'I InC: \.VhiiW..fUn WLL ttt.IVNt 

Tl£ AREA lO llS' OIIJCIHAI. CONDITIOII. THE CONTRACTOR S>WJ. REPAIR AND/OR R£PLJ<:E DAioiAOED PAVED AREAS - THE AIAPORr PROPERTY CALJSE0 BY I1S OPERATIONS. 
WORK S1WL BE COORDINATED WITH Tl£ AIRPORT -.IllER. 

7. .occESS 10 THE DE11A1S DISPOSAl. AREA SHAU. BE FROII l<wsR 502. THE CONTRACTOR SHALL PAOWlE Sll£ H:CESS CONTROLS AT 1115 LOCAllOH IS REQUIRED BY THE AIRPOR1" --8. ALL DPLO'J'ttS OF THE OONTRACTDR WIJ. PARK ONLY It Nt£JS DESIC*TED 11'1 THE Al.lltPORT MANAGER. 

t. NO PERSCifW.LY OWNED \'EHIClES f'ERWrnED BEYCIHD NRPORT SECURITY <WE. SllE ACCESS/EURITY 10 BE COCJRDIH4TED WfTH AIRPORT ~ 

10. REIIO\IAI. OF N<f FENCE FOR THE CONIRACil)RS OPEAAllOHS SHALL BE COORDINATED W:nt Tl£ AIRPORT YMAilER. 

11. RDJ)CAllON OF EXJS11NO FENCE MD INST~nDN OF NEW FDU TO BE COORDINAliD Willi 1l£ AIRPORT WHtDER. REPlACE FENCE IN-KJID LN.ISS DIRECTED arHERWtSE BY 11£ 
AIRPORrYMAGER. 

12. THE COHIRACitlR S1WL COORDINATE THE DE-EHEJIOIZINO AND RE110VA1. OF THE ElQST1NG NOB AND EI.ECITaCAI. 80lC. RELOCATE EI.ECITaCAI. BOX lO Tl£ CONTRACTOR 1RAILER AR£A. 

13. ELECJIIC SEJI'IICE WAY BE IWND AJH BOX AND 11E1ER. THE toNTHAClOR IS RESPOHSIIIlE FOR cotiNECI1NC lO THE EXISIING PANEL RUN AU. - PAY FOR AU. rut'IIIIC 
SUMCE ASSOCIATED liS OPEAATlONS. AND DISCONNECT THE SEFMCE AT THE EHD OF ()()NSIROOI1()N AU. El.£CIAICAL WORK WU BE Af'PR()',U) IH) SCHEDULE WITH THE AIRPORT --14. n£ COHTRACI'OR SIWJ.. RELOCATE U11l.lf't' BOXES l.DCAJED ON 11£ HORJH SIDE OF EACH HANGER. WORK SIW.L BE COORDINATED 'MTH THE AIRPORT t.WW;ER. 

15. ll£ COHTRACl'CR SHAll W'ANTNN lHE PA'Vm /IR£AS Of lHE ACCESS ROIJ1'E 1H A a.£Nt CONOOlOM TO THE SAllSFACllON OF ll£ AfiPORT MANAGER. 

11. Tl£ COHIRACitlR SHALL lEJoii>ORAIILY RELOCATE EXISI1HG AIRPORT SIGHS lO AllOW COOIPL£110H OF THE WORK. Tl£ RELOCAllOH AND R£IHSI"AU.AllOH OF THE SIGNS SIWJ. BE 
COORDINIITED WITH THE AIRPOR1" IWWlER. 

\ 

Willii1 

o AIRPORT MONUMENT 
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2000 GDM ..... 
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N 1775500 

t:I.QIES; 

1. CONTRACTOR ACCESS TO THE PROJECT SITE IS THROUGH THE GATE SOUTH OF THE TERMINAL BUILDING 
THEN DIRECTLY NORTH OF THE AIRPLANE HANGERS TO THE LANDFILL. THE CONTRACTOR IS RESPONSIBLE 
TO IMPROVE AND MAINTAIN THIS ACCESS WAY FOR THE PROPOSED OPERATIONS. AT THE COMPLETION OF 
CONSTRUCTION, THE CONTRACTOR WILL RETURN THE AREA TO ITS ORIGINAL CONDITION. 

-~ ............ .-.":"" -:- ---·~·•'• ,,,,,...,.,.,,.., '.'.'':,...v '"'"':"''"',... ...-~ ..... ,...,..,,H""-''"' ....,.,. ,.,,,..."'r""" ,....,,..,.... ..... ,..._, .... ---;~ ... -........ ,. ............ ~ ....................... · .. -............. ,,,.;,,,,. ····--··; ........ ·- __ .;,,,.,;;; ..... :; .. ·,_,_ -·-: --· -· 
NUl !:>HUWN ON THIS DRAWING. THE GRADING PLAN 5riOwN FOR THE EAST 5i.OPE ·wli.i. tiE RE:vi5EU AS 
NEEDED IF NATIVE GROUND IS ENCOUNTERED DURING EXCAVATION. SLOPES ON WASTE WILL BE 
CONSTRUCTED AS SHOWN, HOWEVER SLOPES ON NATIVE GROUND, IF ENCOUNTERED, WILL BE ASSESSED BY 
THE ENGINEER AND MAY BE STEEPER THAN SHOWN. NATIVE ROCK WILL NOT BE EXTENSIVELY EXCAVATED. 
ALL REVISED GRADES WILL BE REVIEWED BY THE ENGINEER. 

3. THE CONTRACTOR SHALL FURNISH AN INTERIM SURVEY OF THE SURFACE OF NATIVE SOIL EXPOSED AS A 
RESULT OF WASTE EXCAVATION FROM THE EAST SLOPE FOR REVIEW BY THE ENGINEER. THE SURVEY 
SHALL INCLUDE THE EXPOSED NATIVE SOIL SURFACE, THE EXCAVATED. WASTE SURFACE, AND THE 
UNDISTURBED NATIVE SOIL ACROSS THE EAST SLOPE OF THE LANDFILL. 

4. THE CONTRACTOR SHALL NOT ORDER/PURCHASE INLET 1 AND 2, AND MANHOLE 1 AND ASSOCIATED PIPE 
UNTIL WASTE HAS BEEN EXCAVATED FROM THE SOUTH EAST CORNER OF THE LANDFILL, AND THE ENGINEER 
HAS REVIEWED THE TOPOGRAPHIC SURVEY OF THE EXCAVATED SURF,t.CE. THE CONTRACTOR MUST RECEIVE 
~~~OM THE ENGINEER PRIOR TO ORDERING/PURCHASING THIS MATERIAL. 

~~""'" 
REFER TO 
NOTES 2 AND 3 

LOS ALAMOS 

5. CONTRACTOR TO FIELD VERIFY PRESENCE/LOCATION EXISTING WA TERUNE AND COORDINATE RELOCATION 
WITH ENGINEER AND AIRPORT MANAGER. 

6. TIC PLAN DEPICTS EXCAVATION OR FILL REQUIRED FROM EXISTING GRADES TO THE ELEVATIONS OF THE TOP 
OF CAP, REFER TO DWG 2002. 

.... , ·- --•·-- • ---.-.. -· • •'' .,....,..., ·-·- •• • ' ''' ,_....,.... ooo ...... ,,... ,,.....,..., .. - .... T ........ T11r- I ~·11""\r-11 I I""- A .... r""'r-T>o...-r-0.1 T'Lll:"" 

f, InC \,VI'III'\1'\\..oiVf\ .;JMI"\LL "C...MVVt. '"-'- nf"'..;)IL ll't IIIL. f"'\1\L../"\ JfL..¥1 VI tilL. ~IH.fiiU... 'v/"\1 UL.!UL..L..t1 tilL. 

EDGE OF CAP AND EDGE OF PAVEMENT. THIS AREA SHALL BE BACKFILLED WITH STRUCTURAL FILL. THE 
CONTRACTOR SHALL PROTECT THE EXISTING PAVEMENT, TRENCH DRAIN AND STORM SEWER DURING THIS 
ACTIVITY. 

8. THE CONTRACTOR SHALL ENSURE THAT ALL WASTE LOCATED ALONG THE SOUTH SIDE OF THE LANDFILL IS 
RELOCATED WITHIN THE CAP FOOTPRINT. ANY EXCAVATIONS BEYOND THE EDGE OF CAP SHALL BE 
BACKFILLED WITH STRUCTURAL FILL. 

9. THE CONTRACTOR SHALL DETERMINE THE EXTENT OF FENCE RELOCATION/REPLACEMENT REQUIRED. WORK 
SHALL BE COORDINATED WITH THE AIRPORT MANAGER. 

10. THE CONTRACTOR SHALL CONTINUOUSLY MONITOR WASTE EXCAVATION AND WASTE PLACEMENT. WASTE 
PLACEMENT SHALL BE SEQUENCED IN A MANNER THAT WILL ASSURE THE MINIMUM REQUIRED SLOPES 
INDICATED ON THIS DRAWING ARE ACHIEVED. BECAUSE THE VOLUME OF WASTE TO BE RELOCATED CANNOT 
BE ACCURATELY QUANTIFIED AND BECAUSE SETTLEMENT IS ANTICIPATED TO OCCUR DURING CONSTRUCTION, 
THE ELEVATIONS SHOWN ON THIS DRAWING MAY HAVE TO BE ADJUSTED. 

+4.6 
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---7130---

)817143.60 

-x --x 

-x --x 
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-w --w 

~ 

FILL {IN FEET) 

CUT {IN FEET) 

PROPERTY BOUNDARY 

LIMIT OF WASTE/GRADING 
FILL LAYER 

TOP OF CAP 

EXISTING GROUND SURFACE 

LIMIT OF ARMORED SOIL 
CAP 

PROPOSED SPOT ELEVATION 

BENCH FLOW DIRECTION 

EXISTING FENCE 

NEW FENCE/RELOCATED 
EXISTING FENCE 

EXISTING SEWER LINE 

EXISTING WATER LINE 

ROLL BENCH TO FORCE 
DRAINAGE Off' OF THE 
BENCH (4 NCES) 

MATCH TO EXISTING 
FENCE 

INLET 2 

50 0 50 100 

- ----
SCALE: 1"-50'-0" 
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N 1775500 

LOS ALAMOS SITE OFFICE 
TA-73 AIRPORT LANDFILLS 

- n-· · -·· LOS ALAMOS 

1~1\~TEAM, ~ IW/>UfU.I I I 

L.EWi[l 

PROPERTY BOUNDARY 

---7130--

W.41T OF WASTE/GRADING FILL LAYER 

TOP OF CAP 

---7130--- EXISTING GROUND SURFACE 

UMIT OF ARMORED SOIL CAP 

PROPOSED SPOT ELEVATION 

CONTROL POINT 

)8(7143.60 

tX 

-x --x 

-x --x 

-s --s 

-w --w 

~ 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

BENCH FILOW DIRECTION 

EXISllNG FENCE 

NEW FENCE/RELOCATED EXISTING 
FENCE 

POST AND CABLE FENCE 

EXISTING SEWER LINE 

EXISllNG WATER LINE 

TOP OF CAP CONTROL POINTS 

tl.Qr1b.i.ug El!ili!g 
1776170.8651 1633879.0433 
1776151.0435 1634247.2707 
1776132.2613 1634346.2550 
1776090.5507 1634533.6575 
1776087.5628 1634614.6024 
1775999.3575 1634911.2655 
1775686.2337 1635089.4246 
1775669.7570 1635056.5699 
1775668.3608 1634963.0969 
1775643.9017 1634845.0408 
1775780.0490 1634230.2839 
1775890.0918 1633862.3430 
1775905.6831 1633851.8787 

ROLL BENCH TO FORCE 
DRAINAGE OFF' OF THE 
BENCH (4 PLACES) 

MATCH TO EXISTING 

FENCEINL£T 2 

Elevation 
7135.54 
7126.85 
7120.78 
7111.74 
7103.01 
7075.17 
7072.53 
7072.98 
7087.06 
7119.75 
7134.87 
7139.12 
7139.63 

50 0 50 100 -----
SCALE: 1"=50'-0" 

LANDFILL 
TOP OF CAP GRADING PLAN 
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STRUCTURAL FILL 

a· MIN. AGGREGATE BEDDING 

NEW 1a" 
REINFORCED 

CONCRETE PIPE 

6" MIN. AGGREGATE BEDDING 

JYPICAL PIPE mENCH 
N.T.S. 

12'± 

GEOTEJmLE 

CONTRACTOR ACCESS RQAP CROSS-SECDON 

DETAIL @ 
N.T.S. 20002603 

USE CABLE 
FASTENERS FOR 

ALL SPUCES 

~ . 
~ 

~ 
~ 

12" (MIN.) 

4" NOM. DIA. 
GALVANIZED 
BRACE POST 
WITH CAP 

TO MANHOLE 
ADJUSTING DETAIL) W

. ~: I USE CONE (REFER 

~-.------- WITH CAST IRON 

1.1 =:~E. 
1 'i"l / / r.=1 I 

'N 

9 
iD 

. 
0 
I .,. 

OUTLEr 
EL 7114.51 

~ 

1. ALL 
THE 
OF 

2. co~ 
400 
DAY 
IS! 
WEL 
co~ 
A 1 
DEF 
REI I 
co~ 
A6 

TOP 0 

MANHOLES MEET 
REQUIREMENTS 

ASTt.l c 47a. 
STRENGTH• 

PSI 0 2a 
ALL CONCRETE 
ENTRAINED. 

ED WIRE FABRIC 
·oRMS TO ASTM 
5 & A a2. 
RIAED STEa 
'ORC!NG BARS 
URM TO ASTM 

GRADE 60. 

TROUGH (F.S.) 

OARD BASE 

CON( 
AGGRI oGATE BEDDING DIA. 

RETE TROUGH (MATCH PIPE 
~ THE TROUGH SIZE W / 
OP IN ELEV. FROM INLEf 

TO OUTLEr INVERT) 

~· BRAIDED 
STEEL CABLE 

~ 

sa· 0.1" 

48• PIA, PRECAST MANHOLE 1 
N.T.S. 

.NQIES; 

34"1 BOLT CIRCLE 
..EJ..M:j 

WASH~ AND NUT 
CUT OFF ANCHOR RODS 
TO MAXIMUM ONE INCH 
ABOVIO TOP OF NUTS 

FLEXIBLE GASKET BETWEEN 
BASE OF FRAME AND 
PRECAST GRADE RING OR 
CONCRETE CONE SECTION 

~GASKET 

SECTION 

1. ADJUST t.IANHOLE FRAI.IE AND COVER 
TO PROPER GRADE, CROSS SLOPE, 
AND EllVATION IN SPACE DEDICATED 

A TO PU9UC USE, TRAV!l.ED WAY, OR 
WHEN DESIGNATED TO t.IEET EXISTlNG 
GRADE. OTHERWISE PRECAST t.IANHOLE 
TO BE BUILT WITHOUT TRANSffiON. 

2. TO BRING AN INTERIM SETTING TO FINAL 
GRADE, REt.IOVE EXISTING ANCHOR RODS, 
WASHERS, NUTS, FRAI.IE ANO COVER, 
ANO FLEXIBLE GASKET. INSTALl. NEW 
ANCHOR ROOS, GRADE RINGS AND 
REINSTALl. EXISTING FRAM£/COVER, AND 
NEW WASHERS/NUTS. 

CAST IRON VENTED 
MANHOLE COVER 
AND FRAME 

MANHOLE ADJUSTING DETAIL 
N.T.S. 

1. BRACE POSTS SHAll. BE INSTALLED AT APPROXIt.IATE LOCATIONS SHOWN ON OWG. 2002. 

2. AU. POST TO BE SCHEDUl£0 -40 (GALVANIZED). 

J. AU. DRILL HOlES AND WELDS SHAU. BE THOROUGHLY WIRE BRUSH£0 AND ClEANED AND PAINTED WITH A 
ZINC-RICH COLO GALVANIZING MATERIAL. 

I GRATE NOT SHOWN 

I i1 ~ 1ll---:-:..--r1 J 
i I i i li ~.~ ~~ L ____ JJ ~ 

~ 
. 

. 
1 INLEf GRATE 

···~ ( Y":: STRUCTURAl FILL t: I"! I I I I I l'.·l ~ I 
NOTE: . ; -~ 
1. STRUCTURES MUST MEET . . 

MSHTO HS-20 LOADING. 
2. CONCRETE COMPRESSIVE 

T,RC:G~. SHALL BE \ I I I I·. ·; :., 
3. REINFORCEMENT STEEL · .. · I 

SHALL MEET ASTM A-1a5. . . ;., 

PROVIDE OPENINGS FOR I I I I 
SPECIFlED PIPES. GROUT 
AREA BETWUN PIPE AND 
INLEf WITH NON-SHRINK 
GROUT. 

~I 
AGGREGATE BEDDING 

lliJ.EL.1 

~-----

\ 1a" RCP --
\L ____ _ 

5':1: 

(TYP) 

N.T.S. 

R-5 RIP RAP 
18" THICK 

;, 
~ 

GfNEJW. NOif• 

1. PRIOR TO ORDERING CONCRETE PRODUCTS. 
FIELD VERIFY DIMENSIONS AND OBTAIN 
WRilTEN />I'PRCNAI. FROM THE ENGINEER. 

VARIES 

4':1: 

v -v Is:~, INLEf GRATE BOLT.ffi 

-==~~~~~f-1l~~$1;;;;;J;;;;;;E;;;;;I;;;;;I;~1g;~ . ~ ~-a~oo . r GRADE AREA TO I I I I I ,.t. _ ~-~ / RECEIVE RIP RAP 
. . . . ~ ·. . -~ GEOTEXnLE 

is 
I 

-;.,. 

POST AND CABLE FENCE 4. AU. H.IRDWARE TO BE GALVANIZED. 

JD.IDIIJI"IN'M. 

FINAL 

DRAFT FINAL 

80X DESIGN SUIIUITTAI. 

60ll DESIGN SUIIIIITTAI. -

N.T.S. 5. INSTALl. ONLY ONE CROSS BRACE POST AT END POINTS AND AT OTHER LOCATIONS AS REQUIRED. CROSS 
PROVIDIO OPENINGS FOR 
SPECIFIED PIPES. GROUT 
AREA BETWEEN PIPE AND 
INLET WITH NON-SHRINK 
GROUT. 

IN>.I_I_I 

BRACES SHAU. BE INSTALLED ON TENSION SIDE Of BRACE POSTS. 

6. THE CONTRACTOR SHAU. PROV10E ONE ACCESS POINT ALONG THE WEST SIDE OF THE LANDF11.L. THE ACCESS 
POINT SHAU. HAVE A RDIOVAI. SECTION OF CABlL WHICH CAN BE SECURELY HELD IN Pli<CE AND LOCKED. 

7. THE CONTRACTOR SHAU. SECURE HIGH \IISIBIUTY REFlECTIVE SIGNS AND SIGNS READING "KEEP OUT" TO THE INLET 2 
CAIIL£ AT REGIJL'R INTERVAI.S. THE CONIRACTOR SHAU. SUBIMT SIGN DATA AND lAYOUT PIAN TO THE N.T.S. 
ENGINEER FOR />I'PRCNAI... 

• -- ao •• .-.- -- -• 
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fi.Ati 
,._30' 

7125.00 7125.00 

-----

MANHO~~ 1 (STA. 2+71.~5) 
7120.o<1 TQf.-~..j.MANHOL£ EL. -~-1q.oo± I -·---l712o.oo 

7115.00 7115.00 

7110.00 7110.00 

7105.00 -·-+-------- ·--~-1---· ··~--·-1 71 05.00 

DATUJI ELEV I 

7100.00 0.00 100.00 200.00 300.00 400.00 500.00 
GRDI.P CNick Sectk>n 
SECTIDH INL£T 

STORM SEWER PROFILE 
3 0 3 6 --- ----~ VERTICAL: 1"=3' 

~ 
~ ~~:~ CONlRACTOR SHALL NOT ORDER/PURCHASE INLET 1 AND 2, AND ~ MANHOLE 1 AND ASSOCIATED PIPE UNTIL WASTE HAS BEEN EXCAVATED 
~ FROM THE SOUTH EAST CORNER OF THE LANDFILL, AND THE ENGINEER 
t: HAS REVIEWED THE TOPOGRAPHIC SURVEY OF THE EXCAVATED SU~FACE. 
f:l THE CONlRACTOR MUST RECEIVE APPROVAL FROM THE ENGINEER PRIOR 

30 0 30 60 --- ----HORIZONTAL: 1"•30' 

~ TO ORDERING/PURCHASING THIS MATERIAL 

~ 
~ 2. ALL PIPE SHALL BE REINFORCED CONCRETE PIPE (RCP) OR AS 
g OTHERWISE NOTED. 
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I TOPSOIL 

/ WASTE/RELOCATED WASTE_____/ 
EXISTING/RELOCATED INTERIM 
COVER MATERIAL 

JYPICAL LANDFILL FINAL COVER SYSTEM - CROSS SEC]ON 

DETAIL @ 
N. T.S. 20022605 

VEGETATED SOIL CAP --r--------

/WASTE/RELOCATED WASTE_____/ 

~NAI ~~AnJ: ('()VFR SOli 

EXISTING INTIERIM COVER MATIERIAL 

/ WASTE/RELOCATED WASTE_____/ 

JYPICAL DDA FINAL COVER SYSTEM CROSS SECTION 

BENCHES 1, 2, 3, AND 4 (10'-0") 
j---BENCH 5 (18'-0") 
I (SEE NOTE 4) 

! 
I 
{ CHANNEL 

I 

DETAIL @ 
N.T.S. 20102005 

EXISTING/RELOCATED INTERIM 

JYPICAL SIDE SLOPE - CROSS SECTION COVER MATIERIAL 

DETAIL ~ 
N. T.S. 20022005 

GEOTEXTILE _, 

TYPICAL SIDE 
SLOPE - CROSS SECTION, 
SEE DETAIL6 

.. "'<. 

~ 

~ 
.... 
0 

<</ 

~WASTE _____/ j~· 
TEMPORARY SLOPE 

TOE BERM 
SEC]ON ® 
N.T.S. 20022605 

TOP OF BERM 
10' (MIN.) 

t:lQirS; 

1 . TEMPORARY SLOPE WILL BE CUT 
BACK TO PROVIDE A STABLE 
AND SAIFE WORKING INCUNATION. 

~g~~ 
~ 
! 

GEO~LE l Dt=l~ GRADE 7 
~RAP! I 

II<IFILTRATION LAYER 

/ WASTE/RELOCATED WASTE_____/ 

EXISTING/RELOCATED INTERIM 
COVER MATIERIAL 

r- {VARIES) -----j 

il i 
~ 

(.!) 
z 
i=, 
~I 

w 
13 
~ 

EXISTING 
GRADE 

/NATIVE SOIL OR A' 
/ STRUClURAL FILL __/. 

FINAL COVER 
SYSTEM, 

SEE DETAIL 

e1 

/ WASTE/RELOCATED WASTE_____/ 

EXISTING/RELOCATED INTERIM 
COVER MATERIAL 

JYPICAL TOE OF SLOPE 

SECTION @ 
N. T.S. 20022005 

r'"""l 
rNATIVE SOIL OR A' 

/ STRUCTURAL FILL __/. 

JYPICAL TOE OF SLOP~ 

SECTION ~ 
N. T.S. 2022 5 

FINAL 
GRADE 

/ CLEAN FILL MATERIAL_____/ 

GENERAL NOTES· 

JYPICAL WEST SLOPE 

SEC]ON ® 
N. T.S. 20022605 

1. FINAL GRADE DETAILS ARE SHOWN AT 3H:1V SLOPE FOR 
INFORMATIONAL PURPOSES ONLY. ACTUAL GRADES SHALL BE AS 
INDICATED ON DRAWING 2002 AND 2010. 

2. REFER TO DRAWING 2015 FOR STORMWATER CONTROL DETAILS 
PERTAINING TO THE .SWALE DETAILS. 

3. COMPOSITE SLOPE IS 3H:1V WITH BENCHES INCLUDED. 

4. PLACE R3 RIP RAP 6" THICK ON BENCHES 1, 2, 3, & 4. 
PLACE R4 RIP RAP 12." THICK ON BENCH 5. 

5. CAPPING DETAILS SHOWN ON THIS SHEET SHOULD O"'LY BE USED 
IN AREAS WHERE WASTE WILL REMAIN AIFTER EXCAVATION. 

~ 
~ ~ ~ I 
~ LOS ALAMOS SITE OFFICE ...... ... ,__ ... -

"b I
::! o ~ FINAL TA-73 AIRPORT LANDFILLS 

c 1/1111. DRAFT F1NA1. LOS ALAMOS 

'B I/ISIII. !lOS D£SIGN SUIIWITTAL · - -

0: :_ &OU~GNSUIIWITTAL - --- - ~\~ TEAMI= : 1=1 I I -.. 

-- sw 
NEW MEXICO -- ... 

-
CAPPING SYSTEM DETAILS 

GDM 

... ., 
--2005 

N.T.S. 



A 

( 

! 
~ 

f 
-::: 

~ _JJ I I I c I I I u:r:uzt:4,J~J I I I I I I I I I 1= l 
·-1 I -T-~:~~~t~-~-"''"''~ .... ·~"-. --- --- --- 17

--- ~~·-· 
-- EXISTING GROUND -- ____ __ SURFACE 

11
20.

00 

-----. 
------l~----+-----4-----~-----+-----4----~~----t-----+-----+-----4-----~----~-----+--~~m»~~TIX~rniTUF--~r-----r-----t=~--i-~~~-----r~~-+-----+-----i-----i----~711~00 

-

-·· 

c=~k~-·;---
,------, 7100.00 

SECTION @ 
SH: 1V 20022606 

I 

I 
I 

i 

I 
I --111~00 

I 
I 
I 
I 

I 
I 
I 
I 

j1ooo.oo 

j7<MO.oo 

71«loo.----.----.---

NEL 

GENERAL NOTE· 
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7120.001-----4 I - f I 11120.00 

APPROXIMATE LOCATION OF 
1962 GROUND SURFACE 

· FINAL GRADE 

SOIL CAP 

EXISTING/RELOCATED INTERIM 
COVER MATERIAL 

-18" RCP 

I A I lmo.oo 

--tf-----1-----17100.00 

I 110e0.oo 

--r----+---- 7070.00 
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• 70!10.00 
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DATW ELEV 
7020. 00 0.00 100.00 200.00 7020.00 

GRIIJP 1962 1i1ADE 
S£CTI~ I SECTION ~ 

5H: 1 v 20022008 

10 0 10 20 --- ----
VERT. SCALE: 1"=10'-0" 

50 0 50 100 -------
HORIZ SCALE: 1" =50' -0" 

~ 

1. THE 1962 SURFACES DEPICTED ON THIS DRAWING SHOULD BE CONSIDERED "FOR 
INFORMATION ONLY". 

2. THE NATURAL GRADES OF THE ORIGINAL HANGING VALLEY, PRIOR TO BEGINNING 
OF WASTE DISPOSAL, SHOWN ON THIS DRAWING ARE APPROXIMATE. THE GRADING 
PLAN SHOWN FOR THE EAST SLOPE Will. BE REVISED AS NEEDED IF NA TIVIE 
GROUND IS ENCOUNTERED DURING EXCAVATION. SLOPES ON WASTE Will. BE 
CONSTRUCTED AS SHOWN, HOWEVER SLOPES ON NATIVE GROUND, IF 
ENCOUNTERED, Will. BE ASSESSED BY THE ENGINEER AND MAY BE STEEPER THAN 
SHOWN. NATIVE ROCK Will. NOT BE EXTENSIVELY EXCAVATED. All. REVISED 
GRADES Will. BE REVIEWED BY THE ENGINEER. 
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LOS ALMlOS 

!iQIES; 

1. REFER TO DRAWINGS 2016 AND 2017 FOR 
GENERAL EROSION AND SEDIMENTATION 
I'I'WTI?r'\1 PI AN N()TF"<; ANn OFTAII c; 

2. ALL SILT FENCE, DIVERSION BERMS AND 
CHECK DMIS TO BE REMOVED WHEN FINAL 
STABIUZATION HAS BEEN ACHIEVED. 

WlEHll 

-- - - -- PROPERTY BOUNDARY 
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STOCKPILE AREA 

EXISTING FENCE 

EXISTING SEWER UNE 

EXISTING WATER UNE 

DIVERSION BERM 

DIVERSION CHANNEL (SWALE) 

SILT FENCE 

CHECK DMl 

~ SEDIMENT TRAP (EXCAVATED) 

t8l DROP INLET PROTECTION 

0 50 100 -----
SCALE: 1"-50'-0" 
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ANI SHED 

TABLE 1 • 

CHANNEL 

I 

JYPICAL GRASS LINED RUNOFF CHANNEL SECTION 
(WORK Wln-t TABLE 1) 

DETAIL ~ 
N.T.S. 20022015 

CHANNEL 
BED 

PROTECTION 

SYNTHETIC MAT 

12" TO 24" RELOCATED 
INTERIM COVER SOIL 

TABLE 2: SEDIMENT TRAPS SIZING 

RUNOFF REQUIRED STORAGE 
TOTAL DEPTH APPROXIMATE BOTTOM DIMENSIONS SEDIMENT (INCL. 1' AREA STORAGE DEPn-t FREEBOARD) WIDTH LENGTH STORAGE 

Ac CF FT FT FT FT CF 

1 2000 2 3 19.2 38.4 700 

2 4000 2 3 28.5 57.0 1400 

3 6000 2 3 35.6 71.3 2100 

4 8000 2 3 41.6 83.3 2800 

5 10000 2 3 46.9 93.9 3500 

3' 

DIVERSION BERM 

DETAIL @ 
N.T.S. 20132615 

~ 
12' 

L. 

3' 
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1. REFER TO DRAWING 2002 FOR DOWNCHUTE SECTION LOCATIONS. 

2. FINAL GRADE DETAILS ARE SHOWN AT 3H:IV SLOPE FOR INFORMATIONAL 
PURPOSES ONLY. ACTUAL GRADES SHALL BE AS INDICATED ON DRAWING 
2002 AND 2010. 
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SOIL EROSION AND SEDIMENTATION CONTROL PLAN 

THE CONTRACTOR WILL FULLY COMPLY WITH ALL THE APPLICABLE FEDERAL AND 
STATE OF NEW MEXICO REGULATIONS AND STANDARDS. 

EROSION CONTROL MEASURES 

TEMPORARY 

TEMPORARY CONTROL MEASURES INCLUDE CONSTRUCTION. ENTRANCES. SILT FENCES, 
CHECK DAMS, INLET FILTERS AND MAINTENANCE OF EROSION AND SEDIMENT 
CONTROLS. THE CONSTRUCTION ENTRANCE IS A STONE APRON OVER WHICH ALL 
VEHICLES WILL PASS. SILT FENCE WILL BE USED TO INTERCEPT SHEET RUNOFF. 
CHECK DAMS WILL REDUCE FLOW VELOCITY IN DIVERSION CHANNELS. MAINIENANGE 
IS THE REGULAR AND ROUTINE INSPECTION OF THE SEDIMENT AND EROSION 
CONTROLS, AND THE REPAIR OF THOSE CONTROLS TO PREVENT SEDIMENT FROM 
LEAVING THE SITE. 

PERMANENT 

ALL AREAS OF EARTH DISTURBED BY CONSTRUCTION WILL BE SEEDED AND MULCHED 
IMMEDIATELY AFTER COMPLETION OF CONSTRUCTION. IN THE EVENT THAI SEEDING 
CANNOT TAKE PLACE IMMEDIATELY DUE TO WEATHER CONDITIONS, MULCH OR HEAVY 
JUTE MATS WILL BE SPREAD OVER THE DISTURBED AREAS UNTIL SEEDING MAY BE 
PROPERLY COMPLETED. 

MAINTENANCE PROGRAM FOR SEDIMENT AND EROSION CONTROLS 

THE CONTRACTOR IS RESPONSIBLE FOR MAINTAINING ALL EROSION CONTROL 
FACILITIES INCLUDING SEDIMENT REMOVAL DURING CONSTRUCTION, AND DURING THE 
SURCHARGE AND EMBANKMENT CONSOLIDATION PERIOD. ALL DAMAGED FACILITIES 
WILL BE REPAIRED WITHIN 24 HOURS. WHEN SILT HAS ACCUMULATED TO A DEPTH 
OF SIX INCHES .AGAINST OR AROUND ANY CONTROL FACILITY THE SILT WILL BE 
REMOVED IMMEDIATELY AND RETURNED TO THE SITE. 

THE CONTRACTOR WILL NOT REMOVE ANY CONTROL FACILITY UNTIL DIRECTED BY THE 
ENGINEER. MATERIALS USED FOR EROSION CONTROL WILL BE DISPOSED OF 
OFF-SITE WHEN' REMOVED. SUCH MATERIALS ARE CONSIDERED PROPERTY OF THE 
CONTRACTOR. 

CONSTRUCTION ENTRANCE 

THE STRUCTURE'S THICKNESS WILL BE CONSTANTLY MAINTAINED TO THE SPECIFIED 
DIMENSIONS BY ADDING ROCK. A STOCKPILE OF ROCK MATERIAL WILL BE 
MAINTAINED ON THE SITE FOR THIS PURPOSE. 

AT THE END OF EACH CONSTRUCTION DAY, ALL SEDIMENT DEPOSITED ON PUBLIC 
ROADWAYS WILL BE REMOVED BY USE OF A ROAD SWEEPER, WATER, VACUUM OR 
BROOM AND RETURNED TO THE CONSTRUCTION SITE. 

SILT FENCE 

THE FENCE INSTALLATION SHALL BE INSPECTED AFTER EVERY PRECIPITATION EVENT. 
ANY NECESSARY REPAIRS WILL BE MADE IMMEDIATELY. 

ACCUMULATED SEDIMENTS WILL BE REMOVED AS REQUIRED TO KEEP THE FENCE 
FUNCTIONAL. IN ALL CASES REMOVE DEPOSITS WHERE ACCUMULATIONS REACH 1/3 
OF THE ABOVE GROUND HEIGHT OF THE FENCE. 

ALL UNDERCUTTING OR EROSION OF THE TOE ANCHOR WILL BE REPAIRED 
IMMEDIATELY WITH COMPACTED BACKFILL MATERIALS. 

ADHERE TO ANY MANUFACTURER'S RECOMMENDATION FOR REPLACING SILT FENCE 
DUE TO WEATHERING. 

0 """ 
FINAL c- DRAfT FINAL 

B- !lOll DESIGN SUBIIIITAL 

A 1/f/A lOll OESIQI SUBIIIITAL 

... -- - MO.IDiftl..,..._ -

VEGETATIVE SURFACE STABILIZATION AND SEEDING 

ALL SEEDING AND FERTILIZER AND MULCH APPLICATION SHALL BE PER THE 
TECHNICAL SPECIFICATION, SECTION 02932. 

ALL AREAS OF THE LANDFILL NOT COVERED BY THE ARMOR!:.D SOIL CAP WILL t!t. 
COVERED WITH AN EROSION CONTROL BLANKET, OR MULCH. 

FOLLOWING INITIAL SOIL DISTURBANCE OR REDISTURBANCE, PERMANENT OR 
TEMPORARY STABILIZATION SHALL BE COMPLETED IN ACCORDING 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) 

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. 

SEDIMENT TRAPS, DIVERSION CHANNELS OR BERMS, AND STOCKPILES MUST BE 
SEEDED AND MULCHED IMMEDIATELY. 

COMPLIANCE WITH STATE AND LOCAL REQUIREMENTS 

THE EROSION & SEDIMENT POLLUTION CONTROL REPORT, APPLICATION DOCUMENTS, 
NARRAIIVE(S), CONTRACT PLANS AND SPECIFICATIONS ARE ALL INCLUDED HEREWITH 
BY REFERENCE AS AN INTEGRAL PART OF THIS CONTRACT. ANY QUESTIONS, 
COMMENTS, APPROVAL CONDITIONS OR PERMIT REQUIREMENTS CONTAINED WITHIN A 
REGULATORY REVIEW LETTER FOR THIS PROJECT ARE HEREBY INCLUDED AS AN 
INTEGRAL PARI OF THIS CONTRACT, AND THE CONTRACTOR SHALL FULLY COMPLY 
WITH ANY APPROVAL CONDITIONS OR PERMIT REQUIREMENTS AS IF THEY WERE 
INCLUDED HEREWITH IN THEIR FULL TEXT. COPIES OF ALL STATE AND LOCAL 
REGULATORY AGENCY REVIEWS, COMMENTS, APPROVAL CONDITIONS OR PERMIT 
REQUIREMENTS MAY BE OBTAINED THROUGH THE LOCAL CONSERVATION DISTRICT 
OFFICE. 
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oUST CONTROL 

THE CONTRACTOR WILL EMPLOY CONSTRUCTION METHODS AND MEANS THAI WILL 
KEEP DUST TO THE MINIMUM. THE CONTRACTOR WILL PROVIDE FOR THE SPRAYING 
VI "'""'' '-" """' :II: ;- ~.:...;~:~ :.GS\ (:: ~::......::.: .:. S~·=:~~r':~::~. /·.:-~: :~~ ~GA::. 
STREETS AND OTHER AREAS IMMl-.OIAft.LY AUJACt.NI 10 IHt. PROJtCT UMifS, 
WHEREVER TRAFFIC, OR BUILDINGS THAT ARE OCCUPIED OR IN USE, ARE AFFECTED 
BY SUCH DUST CAUSED BY HAULING OR OTHER OPERATIONS. THE MATERIALS AND 
METHODS ·usED FOR WATER SPRAYING SHALL BE SUBJECT TO THE APPROVAL OF THE 
OWNER. THE CONTRACTOR SHALL PROVIDE FOR PROMPT REMOVAL FROM EXISTING 
PAVING ALL DIRT AND OTHER MATERIAL THAT HAVE BEEN SPILLED, WASHED UPON, 
TRACKED UPON OR OTHERWISE DEPOSITED THEREON BY HIS HAULING AND OTHER 
OPERATIONS WHENEVER THE ACCUt.IULATION IS SUFFICIENT TO CAUSE THE FORMATION 
OF DUST, MUD, INTERFERE WITH DRAINAGE, DAMAGE PAVEMENTS OR CREATE A 
TRAFFIC HAZARD. 

SIANPARD EROSION AND SEDIMENTATION CONTROL PLAN NOTES 

ONLY LIMITED DISTURBANCE WILL BE PERMITIED TO PROVIDE ACCESS TO SEDIMENT 
BASINS (IF REQUIRED), INTERCEPTOR CHANNELS, SILT FENCE AND ROCK FILTERS AS 
INDICATED ON THE PLANS, FOR GRADING AND ACQUIRING BORROW TO CONSTRUCT 
THESE CONTROLS. 

EROSION AND SEDIMENTATION CONTROLS MUST BE CONSTRUCTED, STABILIZED, AND 
FUNCTIONAL BEFORE GENERAL SITE DISTURBANCE WITHIN THE TRIBUTARY AREAS OF 
THOSE CONTROLS. 

AFTER FINAL SITE STABILIZATION HAS BEEN ACHIEVED, TEMPORARY EROSION AND 
SEDIMENTATION CONTROL MUST BE REMOVED. AREAS DISTURBED DURING REMOVAL 
OF THE CONTROLS MUST BE STABILIZED. 

STOCKPILE HEIGHTS MUST NOT EXCEED 35 FEET OR VIOLATE AIRPORT CONICAL 
SURFACES. STOCKPILE MUST BE 2:1 OR FLATIER. 

UNTIL FINAL STABILIZATION HAS BEC.:N ACHIEVED, ALL EROSION AND SEDIMENTATION 
CONTROLS MUST BE MAINTAINED PROPERLY. MAINTENANCE MUST INCLUDE INSPECTION 
OF ALL EROSION AND SEDIMENTATION CONTROLS AT LEAST ONCE EVERY 14 
CALENDAR DAYS AND WITHIN 24 HOURS OF THE END OF A STORM EVENT OF 0.5 
INCHES PRECIPITATION OR GREATER. THE INSPECTION FREQUENCY MAY BE REDUCED 
TO AT LEAST ONCE EVERY MONTH AFTER ALL EARTH DISTURBING ACTIVITIES HAVE 
BEEN COMPLETED AND CERTAIN CRITERIA, AS DEFINED IN SECTION 8.1 OF THE 
SWPPP, ARE MET. ALL PREVENTIVE AND REMEDIAL MAINTENANCE WORK, INCLUDING 
CLEAN OUT, REPAIR, REPLACEMENT. REGRADING, RESEEDING, REMULCHING, AND 
RENETTING, MUST BE PERFORMED AS SOON AS POSSIBLE AND BEFORE THE NEXT 
STORM EVENT. IF MAINTENANCE BEFORE THE NEXT STORM EVENT IS IMPRACIIBLE, 
MAINTENANCE MUST BE COMPLETED AS SOON AS POSSIBLE. 

FINAL STABILIZATION HAS BEEN ACHIEVED WHEN ALL SOIL-DISTURBING ACTIVITIES 
HAVE BEEN COMPLETED AND A UNIFORM VEGETATIVE COVER WITH A DENSITY OF 70 
PERCENT OF THE NATIVE BACKGROUND VEGETATIVE COVER FOR THE AREA HAS BEEN 
ESTABLISHED ON ALL UNPAVED AREAS AND AREAS NOT COVERED BY PERMANENT 
STRUCTURES. FINAL STABILIZATION OF AREAS WHERE A ROCK ARMOR HAS BEEN 
INSTALLED WILL BE ACHIEVED IMMEDIATELY UPON PLACEMENT OF THE ROCK ARMOR. 

ALL ROADS AND UTILITIES WILL BE CONSTRUCTED AND STABILIZED BEFORE BEGINNING 
CONSTRUCTION OF ANY ONSITE STRUCTURES. 

THE CONTRACTOR· WILL BE RESPONSIBLE FOR THE PROPER CONSTRUCTION, 
STABILIZATION, AND MAINTENANCE OF ALL EROSION AND SEDIMENTATION CONTROLS 
AND RELATED ITEMS INCLUDED WITHIN THESE PLANS. 

SHOULD ANY MEASURES CONTAINED WITHIN THIS PLAN PROVE INCAPABLE OF 
ADEQUATELY REMOVING SEDIMENT FROM ONSITE FLOWS PRIOR TO DISCHARGE OR OF 
STABILIZING THE SURFACES INVOLV':D, ADDITIONAL MEASURES MUST BE IMMEDIATELY 
IMPLEMENTED BY THE CONTRACTOR TO ELIMINATE ALL SUCH PROBLEMS . 

• PROTECTION (I.E., RIPRAP) FOR DIVERSION CHANNELS, SWALES, OUTLET APRONS AND 
DESIGNATED SLOPES, SHALL BE IMMEDIATELY INSTALLED UPON CONSTRUCTION OF 

• THE SAME. 

SHOULD CONDITIDNS ARISE IN THE FIELD WHICH RENDER THE E & S CONTROLS FOR 
THIS PROJECT INAPPROPRIATE OR INADEQUATE, THE CONTRACTOR SHALL IMMEDIATELY 
NOTIFY THE OWNER. ADDITIONAL DRAWINGS OF MODIFICATIONS TO EXISTING 
DRAWINGS REQUIRED WILL BE FURI~ISHED BY THE CONTRACTOR. THESE REVISIONS 
SHALL BECOME A PART OF AND A CONDITION OF THE E & S CONTROL PLAN. 

3;;; 1 ....... - I ..,. 
03 /04 

03/:JJ/01. 

03/:JJ/01. 

03/:JJ_/0!] 

03/:JJfOJ.j ..... 

EROSION AND SEDIMENTATION 
CONTROL NOTES 

N.T.S. 

GDM 1... 02/06/04 r- ... 2o 1 6 Ia"' 
1 ... ,-;,04.002.001 r.... " 



A 

( 

l i >J_->~ 

~ 
"' ii 

I ,. 
~ 
8 

EXTEND GEOTEXTILE 
8" TO 12" INTO 
EXCAVATED TRENCH 
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2'MIN. 

CROSS SECTION 

PROFILE 

CHECK DAM DETAIL 

50'MIN. 

EXISTING GROUND 

.l:lQIE; 
EXTEND ROCK DAM 
FOR FULL WIDTH OF 
SWALE OR CHANNEL 

CONSTRUCllON --------- :f;· EXISTING 
+~W:.i 

ACCESS ROAD :·~<- .•.. PAVEMENT OR 

) 

"-·~ STABIUZED 

PLAN VIEW ROADWAY 
EXISllNG GROUND\ ) 

J ~-- r· _,J.._/ 
~~z ... 

FILTER G~O~LE 
PROfiLE 

CONSTRUCTION ENTRANCE 
CONSTRUCTION SPEC!flCATIONS 

1. STONE SIZE - AASHTO #J OR RECYCLED CONCRETE EQUIVALENT 
2. LENGTH - NOT LESS THAN 50 FT. 
3. THICKNESS - NOT LESS THAN SIX (6) INCHES. 
+.WIDTH - TWELVE (12)FT. MIN., BUT NOT LESS THAN THE FULL WIDTH AT 

POINTS WHERE INGRESs OR EGRESS OCCURS. • 
5. ElL TER GEOTEXnLE - WILL BE PLACED OVER THE ENTIRE AREA PRIOR TO 

PLACING OF STONE. 
6. MAINTENANCE - THE ENTRANCE SHALL BE MAINTAINED IN A CONDillON 

WHICH WILL PREVENT TRACKING OR FLOWING OF SEDIMENT ONTO PUBUC 
RIGHTS-OF-WAY. THIS MAY REQUIRE PERIODIC TOP DRESSING WITH 
ADDrnONAI. STONE AS CONDmONS DEUAIND AND REPAIR AND/OR 
CLEANOUT OF ANY MEASURES USED TO TRAP SEDIMENT. ALL SEDIMENT 
SPILLED, DROPPED, WASHED OR TRACKED ONTO PUBUC RJGHTS-OF'-WAY 
MUST BE REMOVED IMMEDIATELY AND INCORPORATED WITHIN THE flLL 
OPERATIONS. 

7. WASHING·- WHEELS SHALL BE CLEANED TO REMOVE SEDIMENT PRIOR 
TO ENTRANCE ONTO PUBUC RIGHTS-OF-WAY. 

8. PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE 
PROVIDED AFTER EACH RAIN. 

FLOW --. 

II 

SUPPORT PO~• 

/ 

N0.7 GA. TENSION WIRE 
(lYP) 

FASTENERS** -r::::::: 
(IYP)___. 

. 
0 

"" 

z 
Sl 
b 
"" 

I !II r CHAlN LINK J-1:-NCt 

/ (2" WIRE WOVEN MESH 
FABRIC) 

/ FABRIC SILT FENCE 

GROUND , ' il~ 'iV.<t(jP'l¥/V· 

COMPACTED BACKFILL 

SILT FENCE 
(SUPER SILT FENCE) 

N.T.S • 

POST 

FABRIC FENCE 

JOINING miCE SEClJON 

• POSTS SPACED 0 10' MAX. USE 2"x2" WOOD POSTS OR ~· DIA. GALVANIZED OR 
ALUMINUM POSTS. 

•• CHAIN UNK TO POST FASTENERS SPACED 0 14" MAX. USE NO. 6 GA. 
ALUMINUM WIRE OR NO. 9 GALVANIZED STEEL PRE-FORMED CUPS. CHAIN UNK 
TO TENSION WIRE FASTENERS SPACED 0 60" MAX. USE NO. 10 GA. GALVANIZED 
STEEL WIRE. FABRIC T:> CHAIN FASTENERS SPACED 0 24" MAX C TO C. 

NO. 7 GA. TENSION WIRE INSTALLED HORIZONTALLY AT TOP AND BOTTOM OF 
CHAIN-UNK FENCE. 

FILTER FABRIC FENCE MUST BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS 
OF THE BARRIER MUST BE EXTENDED AT LEAST 8 FEET UPSLOPE AT 45' TO MAIN 
BARRIER AUGNMENT. . 

SEDIMENT MUST BE REMOVED WHEN ACCUMULATIONS REACH ~ THE ABOVE GROUND 
HEIGHT OF THE FENCE. ' 

SILT FENCE MAY BE ATTACHED TO THE EXISTING OR RELOCATED/NEW CHAIN UNK 
FENCE PROVIDING THE REQUIRED EMBEDMENT DEPTH IS ACHIEVED. 

+" VERTICAL FACE v 
BEDDING DETAIL 

2H:1V 

BOUND BALES PLACED 
ON CONTOUR 

ANGLE FIRST STAKE 
TOWARD PREVIOUSLY 
LAID BALE 

STRAW BALE BARRIER 

~ 

NOTES: 

GRAVEL OUTLET DETAIL 
N.T.S. 

1. GRAVEL OUTLETS TO BE PROVIDED AT ALL EXISllNG OR GRADED LOW POINTS, 
EVERY 250 FEET, {UNLESS OTHERWISE NOTED) AND ALL ARE!$ OF POTENTIAL 
CONCENTRATED FLOWS. 

2. IF INSPECTION OF SILT FENCE REVEALS UNDERMINING OR OVERTOPPING 
OF THE FENCE. REMOVE PORTION OF SILT FENCE AND REPLACE 
WITH A GRAVEL OUTLET. 

3. ACCUMULATED SEDIMENTS WILL BE REMOVED WHEN ACCUMULATION REACH 
1/3 THE ABOVE GROUND HEIGHT OF THE FENCE. 

fENCE 
DETAIL) 
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~. ~:; ::h llr--Llk::f"''" ' srm. PlATE ~ ~ J'J=TE PIPE 

fz c / c 7 zf FINAL GRADE 

twlD:. 
1. IIEASURE THE ElEVATION Of THE INSTALLED BASE PLATE 

AND THE TOP Of THE SE'T'TlD.1ENT PlA lE INDICATOR PIPE 
PRIOR TO PLACING OUTER CASING AND S1RUCTURAL FlU. 

2. IIEASURE THE ElEVATION Of THE TOP Of THE INDICATOR 
PIPE AND TOP Of OUTER CASING AFTER ALL 
INSTALLATION IS COIIPI..EllE. 

BASE PLATE CONNECTION 

DETAIL ® 
N.T.S. 

~ X:~~~~~~~~~~~~~~~~~~~~~~~::~ 1. SETTLEMENT PLATES SHALL BE INSTAU.ED AT THE LOCATIONS SHOWN ON THE DRAWINGS. TH: CONTRACTOR MAY 

I '-\ f ( ~n ,-:-REMOVABLE END CAP 

N ~ 1)i" DIA. SCH. 40 
STEEL RISER PIPE 
(O.D. • 1.9D") 

SEE SUP JOINT .H+ r.--- 2JS" OIA. SCH. 40 P\'C PIPE 
DIETAIL C ----

SEI]..EMENT PLATE 

DETAIL C9 
N.T.S. 

ADJUST THE LOCATIONS OF THE SETTLEMENT PLATES WITH THE APPROVAL OF THE ENGINEER. --~::::;;;~~~~~~~~==~~ 
2. SETTLEMENT PLATES SHALL BE INSTALLED ON TOP OF 12 INCHES OF COMPACTED STRUCTURAL FILL AFTER 

REMOVAL OF THE EXISTING INTERIM COVER SOIL HAS BEEN COMPLETED AND BEFORE PLACEMENT OF WASTE IS 
INITIATED. 

3. SP-1 SHALL BE INSTALLED AS SOON AS PRACTICABLE AFTER EXCAVATION ACTIVmES AT THAT LOCATION HAVE 
BEEN COMPLETED. THE SLOPE SHALL BE NOTCHED TO ACCOMMODATE THE SETTLEMENT PLATE. THE SETTLEMENT 
PLATE SHALL BE- SET A IAINIMUM OF 3 FEET BELOW FINAL GRADE. 

4. THE CONTRACTOR SHALL MONITOR THE SETTLEMENT PLATES WEEKLY DURING CONSTRUCTION AND REPORT THE 
DATA TO THE ENGINEER. 

5. THE CONTRACTOR SHALL PROTECT THE INSTRUMENTS DURING WASTE PLACEMENT AND COVER SOIL PLACEMENT 
ACTIVmES. STRUCTURAL FILL AND WASTE SHALL BE BROUGHT UP EVENLY ON ALL SIDES OF THE RISER TO 
PREVENT MISALIGNMENT. 

LOS ALAMOS 

LOS AlAMOS SITE OFFICE 
TA-73 AIRPORT LANDFILLS 

NEW MEXICO 

~ 

PROPERTY BOUNDARY 

I !MIT OF WASTF/r,RAniNr:: Fit I I AYFR 

---7130--- TOP OF CAP 

----·7130~- EXISllNG GROUND SURF ACE 

PROPOSED SPOT ELEVAllON 

SETTLEMENT PLATE 

l8(714J.60 

-tjlsP-1 

-x --x 

-s --s 

-w --w 

SECURE UPPER P\'C PIPE 'MTH )6" 
DIA. PLASTIC RIVET TO RETAIN 
SUP JOINT IN THE OPEN POSITION 
(THIS PLASTIC RIVET CAN BE 
REIIOVED AFTER INSTALLATION DR 
LEFT IN PLACE mD ALLOYED TO 
SHEAR AS OO'M'IORAG OCCURS) 

EXISTING FENCE 

EXISTING SEWER UNE 

EXISTING WATER UNE 

PROTECTIVE PlASTIC SHEETING 
INSTALLED OVER WBRICATED 
PIPE SURrACE TAPED AT BOTH ENDS 

r-l.-.lJ___ THREADED 1)i" STANDARD STEEL 
COUPUNG (rn>) 

3" DIA. SCHEDULE 40 
P\'C PIPE 

RIGID JOINT. rOUR 3/16 INCH DIA. 
STAINlESS STEEL POP RIVETS 

iJt• DIA. SCH. 40 STEEL 
RISER PIPE 

2JS" DIA. SCHEOULE 40 
PVC PIPE 

sup JOINT 

DETAIL E9 
N.T.S. 

SETTLEMENT PLATES 

~ t:l.2!:1bl!lg Ellililg 
SP-1 1775838.4214 1634924.5294 
SP-2 1775950.8208 1634668.7111 
SP-3 1775843.0050 1634669.6816 
SP-4 1775723.9563 1634717.1000 
SP-5 1775930.9103 1634550.5522 
SP-6 1775811.6730 1634551.6255 
SP-7 1776039.1910 1634291.4051 
SP-8 1 77 5886.36 9 4 1634329.9856 
SP-9 1775993.7611 1634028.9056 
SP-10 1775928.2259 1633935.9711 

-

CONTRACTOR SHALL MONITOR HORIZONTAL 
AND VERTICAL LOCATION OF SP-1. 

50 0 50 100 
liiiiil""w*- I 

SCALE: 1"=50'-0" 
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Construction Specifications for LASO TA-73 Airport Landfill; Final Rev. 0 

SECTION 01010 

SUMMARY OF WORK 

GENERAL 

DESCRIPTION OF WORK 

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 April1, 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). 

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. 

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 and pinches out toward the hot pad. 

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. 

The main landfill covers a surface area of approximately 11.5 acres (AC). The DDA covers a 
surface area of approximately 5 AC. 

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. 

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. Waste will be excavated from the north and east slopes to 
achieve an effective inclination of no steeper than 3H:1V. The proposed cover configuration 
is an 18-inch (in.) infiltration layer and a 6-in. topsoil layer to support native vegetation. The 
purpose of the cover is to minimize moisture percolation through the landfill refuse to 
prevent or reduce leaching and downward migration of contaminants. The work at the DDA 
consists of recontouring and reseeding. Both sites shall be graded to facilitate drainage and 
minimize erosion. 

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 
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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: 

J. 

K. 

L. 

1.02 

A 

B. 

c. 

D. 

E. 

NW-/D-2004-039 

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 establish a final grade no to exceed an effective 3H:1V slope. 

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

5. Construction of the earthen cover over the flat portion of the main landfill. 

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

7. Add topsoil to the DDA as needed to bring the cover thickness over the entire footprint 
to 12-in, and to achieve the elevations shown on Drawing 2010. This will ensure that the 
requirement for a minimum of 12-in of soil cover is met, in addition to achieving the final 
grades needed for drainage, since compaction during construction will result in 
additional fill being needed to achieve the required elevations. 

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

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. 

The Contractor will coordinate work to minimize impacts to airport operations. 

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. 

DEFINITIONS 

The Owner shall mean DOE. 

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). 

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. 

The term "airport landfills" refers to both the inactive landfill and the DDA. 

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. 
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MATERIALS 

Not Applicable 

EXECUTION 

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. 

DRAWINGS 

An index of Project drawings is shown on the Drawings. 

Dimensions shown on the Drawings take precedence over scaled dimensions. Large-scale 
details have precedence over smaller scale. 

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 

GENERAL 

SECTION INCLUDES 

Coordination of Work. 

Handling and Storage. 

Referenced Standards. 

RELATED SECTIONS AND REQUIREMENTS 

Division 1 - General Requirements 

Waste Management Plan for LASO TA-73 Airport Landfill (WMP), March, 2004 

Construction Plan for LASO TA-73 Airport Landfill, March, 2004 

COORDINATION OF WORK 

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. 

The Contractor's Project Manager will serve as the point of contact for all communication. 

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. 

The Contractor will restrict access to the site for construction personnel, equipment, and 
materials to the access-control points at the site. 

HANDLING AND STORAGE 

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. 

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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REFERENCED STANDARDS 

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. 

WASTE MANAGEMENT 

It is anticipated that the Contractor will encounter contamination while performing the work. 
Refer to the WMP for additional information and requirements. 

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01090 

ABBREVIATIONS 

GENERAL 

ABBREVIATIONS 

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 
MARV minimum average roll values 
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 
TA Technical Area 
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uses 
USDA 
uv 
WMP 
VCM 

Unified Soil Classification System 
United States Department of Agriculture 
Ultraviolet 
Waste Management Plan 
Voluntary Corrective Measure 

UNITS OF MEASURE 

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

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01200 

PROJECT MEETINGS 

GENERAL 

WEEKLY MEETINGS 

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. 

It may periodically become necessary to have special meetings to resolve project conflicts in 
which all parties shall be required to attend. 

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. 

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01310 

CONSTRUCTION SCHEDULES 

GENERAL 

SECTION INCLUDES 

General Requirements. 

Form of Schedules. 

Content of Schedules. 

Updating. 

Submittals. 

Distribution. 

Coordination. 

RELATED SECTIONS AND REQUIREMENTS 

Division 1 - General Requirements. 

Construction Plan for LASO TA-73 Airport Landfill, March 2004 

GENERAL REQUIREMENTS 

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 weekly as 
necessary. 

FORM OF SCHEDULES 

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. 

Reproducible sheets at 11-in. x 17 -in. shall be provided to the Engineer. 
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CONTENT OF SCHEDULES 

Complete sequence of construction by activity. 

1. Shop Drawings, Sealants, Concrete 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: 

a. Mobilization 

b. Site preparation 

C. Waste Relocation and rough regrade 

d. Landfill cover installation 

e. Acceptance Testing 

f. Revegetation 

g. Demobilization 

5. Date(s) for final inspection and acceptance. 

Identify Work of separate stages, or separate phases, or other logically grouped activities. 

Projected percentage of completion for each item of Work as of first week of each month. 

Provide subschedules as necessary to define critical portions of entire schedule. 

Assign to each scheduled major activity a sum of money, the total of which shall equal the 
approved contract price. 

UPDATING 

Show all changes occurring since previous submission of updated schedule. 

Indicate progress of each activity, show completion dates. 

Include: 

1. Major changes in scope. 

2. Activities modified since previous updating. 

3. Revised projections due to changes. 

4. Other identifiable changes. 
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D. Provide narrative report, if necessary, to include: 

1.07 

A 

B. 

1.08 

A 

B. 

PART2 

PART3 
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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. 

b. Revisions in duration of activities. 

c. Other changes that may effect schedule. 

SUBMITTALS 

Submit initial schedules within ten (1 0) 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. 

Submit monthly updated schedule accurately depicting progress to first week of each month. 

COORDINATION 

Schedules of other subcontractors will be available for inspection at the Engineer's request. 

Contractor shall coordinate schedules with schedules of subcontractors. 

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01330 

SURVEY DATA 

GENERAL 

LINES, GRADES, AND MEASUREMENTS 

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. 

DIMENSIONS OF EXISTING FEATURES 

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. 

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01340 

SHOP DRAWINGS, SAMPLES, AS-BUll TS, 
AND OTHER SUBMITTALS 

GENERAL 

SECTION INCLUDES 

General Instruction. 

Samples. 

Shop Drawings. 

Product Data. 

RELATED SECTIONS AND REQUIREMENTS 

Division 1 -General Requirements. 

Construction Plan for LASO TA-73 Airport Landfill, March 2004. 

Health and Safety Plan for LASO TA-73 Airport Landfill (HASP), March 2004 

GENERAL INSTRUCTIONS 

Within ten working days after the formal execution of the contract, the Contractor or 
equipment supplier 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 2002 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: 

NW-/D-2004-039 

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. 
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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. 

SCHEDULE OF VALUES 

For all lump sum work, the Contractor shall submit a Schedule of Values. 

The Schedule of Values shall be submitted to the Engineer within five (5) days after the 
Notice-to-Proceed. 

The Schedule of Values shall be subject to the review and approval of the Engineer. 

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. 

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. 

The approved Schedule of Values will form the basis for the values assigned to scheduled 
activities established in Section 01310. 

SAMPLES 

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. 

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. 

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. 

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. 

When required, the Contractor or equipment supplier shall furnish to the Engineer triplicate 
sworn copies of manufacturer's shop or Mill tests (or reports from independent testing 
laboratories) relative to materials, equipment performance ratings, and concrete data. 
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The materials and equipment used on the Work shall correspond with the samples 
submitted. 

SHOP DRAWINGS 

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. 

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. 

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. 

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. 

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. 

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. 

The Engineer classifications are as follows: 

APPROVED 
APPROVED AS CORRECTED 
REVISE AND RESUBMIT 
REJECTED 
NO ACTION TAKEN 

(_) 
(_) 
(_) 
(_) 
(_) 

H. The Contractor or equipment supplier shall make any corrections required by the Engineer 
and shall retum the required number of corrected copies of Shop Drawings until approved. 
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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. 

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. 

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. 

PRODUCT DATA 

Product data may be submitted instead of Shop Drawings when the information required for 
Shop Drawings is contained in Manufacturer's standard literature. 

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. 

CERTIFICATES 

Types of certificates required are specified in respective Specification Sections. 

Shop tests: Provide Manufacturer's sworn reports for actual product to be incorporated in 
the work. 

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

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. 

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

Refer to Section 01400 for certification requirements relative to an alternative to on-site 
sampling and testing. 
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AS-BUlL T DOCUMENTS 

The Site Superintendent will keep a record of all changes approved by the owner and all 
field changes, including changes to lines and grades. 

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-BUlL T Documents." These As-Built documents shall be 
available for review by the Engineer during all normal working hours. 

The Contractor shall submit to the Engineer, within 10 days after the completion of contract, 
one set of the above "AS-BUlL T" 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-BUlL T documents. 

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 2002 or more recent version. 

The Contractor shall include As-Built Documents in the submitted Schedule of Values. 

PROGRESS PHOTOGRAPHS 

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. 

Photographs shall be digital and copies produced as 8-in. x1 0-in. color prints. Digital 
photographs shall be taken of each process to document status, progress, and quality. 
Selected digital photographs will be provided with monthly progress reports. 

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. 

HASP 

Refer to the HASP for requirements regarding environmental health and safety. 

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01400 

QUALITY CONTROL 

GENERAL 

DESCRIPTION OF WORK 

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). 

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. 

RELATED SECTIONS AND REQUIREMENTS 

PQAP, November 2003. 

CQCP, March 2004. 

MATERIALS CERTIFICATION 

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. 

PRODUCTS 

Not Used. 

EXECUTION 

The Contractor's approved PQAP and CQCP defines the m1mmum construction 
requirements to be implemented to ensure that the approved design requirements are met 
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or 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 

GENERAL 

DESCRIPTION OF WORK 

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. 

PROJECT SIGNS 

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 and Los Alamos County Airport Manager. 

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 
100ft: 

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). 

1.03 PRECAUTIONS AGAINST WEATHER 
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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. 

During cold weather {below 40° 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. 

TEMPORARY HEAT 

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. 

WATER SUPPLY 

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. 

ELECTRICAL ENERGY 

Suitable electrical power necessary to perform the work shall be obtained from sources at 
the airport, by the Contractor. 

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. 

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. 

SANITARY FACILITIES 

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. 

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. 

ACCESS/CONTAMINATION CONTROL 

As construction progresses, the Contractor shall maintain contamination control boundaries 
between clean areas and areas of contamination. 
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Install access-control fencing to restrict, reduce, or eliminate access by the public. Fence 
type(s) shall be as indicated on the drawings. 

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. 

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. 

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. 

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01560 

TEMPORARY CONTROLS 

GENERAL 

SECTION INCLUDES 

Safety and Protection. 

Protection of the Public. 

Site Control and Security. 

Maintenance of Existing Operations. 

Maintenance of Traffic. 

Protection of Natural Water Courses. 

Removal of Debris During Construction. 

Final Cleaning. 

Dust Control. 

Noise Control. 

Environmental Control. 

RELATED SECTIONS AND REQUIREMENTS 

Division 1 - General Requirements. 

WMP. 

HASP. 

Storm Water Pollution Prevention Plan for LASO TA-73 Airport Landfill (SWPPP), March 
2004. 

Construction Plan for LASO TA-73 Airport Landfill. 

SAFETY AND PROTECTION 

Contractor shall be responsible for initiating, maintaining and superv1s1ng 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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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. 

PROTECTION OF THE PUBLIC 

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. 

SITE CONTROL AND SECURITY 

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). 

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

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 
not) and all training, badging, and PPE requirements apply. The primary access points to the 
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CA will be clearly posted with "Construction Area" or similar caution signs. Only authorized 
personnel may enter the CA.. 

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. 

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. 

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. 

MAINTENANCE OF THE EXISTING OPERATIONS 

Airport surfaces shall be swept and washed as needed. 

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. 

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. 

MAINTENANCE OF TRAFFIC 

The Contractor shall carry on all work so that other site traffic will have access to all existing 
gravel roads, driveways, and facilities. 

PROTECTION OF NATURAL WATERCOURSES 

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. 

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. 

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. 

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. 

Surface water runoff originating upgrade of exposed areas should be controlled to reduce 
erosion and sediment loss during the period of exposure. 

All land-disturbing activities are to be planned and conducted so as to minimize off-site 
sedimentation damage. 

REMOVAL OF DEBRIS DURING CONSTRUCTION 

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. 

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

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. 

FINAL CLEANING 

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. 

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

DUST CONTROL 

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. 

The Contractor shall control dust within the construction boundaries shown on the Drawings. 
Dust suppression shall include all roadways, stockpiles, and other areas. 

Dust suppression activities shall be conducted as necessary. 

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. 

Water for dust control sprinkling shall be clean, free of salt, oil, and other injurious materials. 

NOISE CONTROL 

Noise may not exceed 65 decibel A-weighted (dBA) at the site boundary during construction. 

All work that would generate noise that could affect adjacent facilities is to be conducted 
during hours as designated by the Owner. 

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. 

ENVIRONMENTAL CONTROL 

The Contractor is responsible for controlling all emissions into the environment in order to 
comply with all regulatory requirements. 

Any accidental emissions must be reported in accordance with the WMP. 

CONTAMINATED MATERIAL SPILLS 

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. 

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. 

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 

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01600 

MATERIALS AND EQUIPMENT, PRODUCT OPTIONS, 
AND SUBSTITUTIONS 

GENERAL 

SECTION INCLUDES 

General Material and Equipment Requirements. 

Procedures for Substitutions. 

RELATED SECTIONS AND REQUIREMENTS 

Division 1 - General Requirements. 

GENERAL MATERIAL AND EQUIPMENT REQUIREMENTS 

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. 

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. 

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. 

PRODUCT OPTIONS AND SUBSTITUTIONS 

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. 

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. 

PRODUCTS 

Not Used. 

EXECUTION 

Not Used. 

END OF SECTION 
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SECTION 01700 

CONTRACT CLOSEOUT 

GENERAL 

SECTION INCLUDES 

Closeout Procedures. 

Final Cleaning. 

Project Record Documents. 

Warranties. 

RELATED SECTIONS 

Division 1 - General Requirements. 

PMP. 

CLOSEOUT PROCEDURES 

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. 

Submit final Application for Payment identifying total adjusted Contract Sum, previous 
payments, and sum remaining due. 

FINAL CLEANING 

Execute final cleaning prior to final inspection. 

Clean interior and exterior surfaces exposed to view. 

Clean site, sweep paved areas, rake clean landscaped surfaces. 

Remove waste and surplus materials, rubbish, and construction facilities from the site. 

PROJECT RECORD DOCUMENTS 

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. 
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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: 

F. 

A. 

B. 

C. 

D. 

E. 

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. 

Submit documents to the Owner with claim for final Application for Payment. 

WARRANTIES 

Provide notarized copies. 

Execute and assemble documents from Subcontractors, suppliers, and manufacturers. 

Provide Table of Contents and assemble in a ring binder with durable plastic cover. 

Submit prior to final Application for Payment. 

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. 

PRODUCTS 

Not Used. 

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 
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: 
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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. 
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(a) Subgrade surface after removal of existing interim cover material (main 
landfill). 

(b) Surface of excavated/placed waste material (main landfill). 

(c) The top surface of the relocated interim cover material (main landfill). 

(d) The top surface of the infiltration layer (main landfill) 

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

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). 

(b) The location (by Plan Sheet coordinates) and grade elevations (to the 
nearest 0.10 ft) for the landfill settlement plates. Data shall be submitted on a weekly 
basis. 

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, unless otherwise directed by the Engineer. 

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. 

For all work under this item, the Contractor shall submit disk copies of the topographic 
survey plans in AutoCAD 2002 (or latest version) format with executable files along with two 
(2) prints for each survey plan required. 

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

Tolerance on construction shall be ±0.15 ft every 100ft with no compounding of tolerances. 
All minimum and maximum slopes shall be maintained. 

MATERIALS 

Not Applicable. 

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 
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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. The Contractor shall determine the elevation of each settlement plate on a weekly basis 
throughout the life of the Contract. The Contractor may elect to obtain survey data from the 
settlement plates on a more frequent basis. Weekly measurements shall be obtained each 
Friday and submitted to the Engineer for review within 24 hours. 

D. 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. 

E. 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. 

F. 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. 

G. 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 

B. 

PART2 

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). 

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. 

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 

1.02 

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. 

A 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

RELATED SECTIONS AND REFERENCES 

Section 021 00 - Clearing and Stripping 

Section 02270 - Channel Protection 

Section 02750 - Stormwater Management and Discharge 

Section 02930 - Erosion and Sediment Control 

SWPPP, March 2004. 

CQCP, March 2004. 

Construction Plan for LASO TA-73 Airport Landfill, March 2004. 

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: 
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1. Trench backfill - suitable soils, as defined in PART 2 - MATERIALS, used for 
backfill of pipe/utility trenches and associated in-line structures. 

2. Structural fill - suitable soils used for subgrade preparation, site grading or soils 
otherwise placed in a controlled manner upon or within which a structure, roadway, 
or cover system is to be supported. Also includes suitable soils used for subbase 
and protective cover soil within the final cover system. 

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

4. Foreign borrow - suitable material meeting the material requirements specified 
herein and provided from sources outside the limits of the site property. Foreign 
borrow will be used to supplement common borrow material as needed. 
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5. Infiltration layer soils -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, and shall 
not contain reclaimed materials. 

6. Topsoil- suitable material meeting the material requirements specified herein; and 
provided from sources outside the limits of the site property. 

7. Existing/relocated interim cover- defined as structural fill, and common borrow and 
provided from location within the limits of the site properly suitable soils. 

8. Unsuitable material - unsuitable material not meeting the requirements set forth 
herein for structural fill soil or as otherwise determined by the Engineer to be 
inappropriate and/or unacceptable for use. Unsuitable material shall be disposed of 
by the Contractor. 

9. Environmentally-clean- soil purchased from commercially available sources will be 
certified to be clean 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. 

10. 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%. 

11. Subgrade - excavation bottom or existing grade, as specified herein, prepared to 
receive soil fill or aggregate materials. 

1.04 QUALITY CONTROL 

A General 

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

2. The Contractor shall test materials as set forth in the applicable referenced sections 
and as required herein. 

B. Preconstruction Material Testing Requirements 
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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 Subcontractor 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 
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Engineer's visual inspection and preliminary acceptance of a proposed borrow 
source, the Contractor shall collect representative samples of the borrow soils for 
subsequent geotechnical testing in accordance with Table 02200-1 and as 
directed by the Engineer. 

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 dry 
density and moisture content to required permeability properties. The resulting lab 
data shall be used to develop a window within which the density and moisture 
content of the tested in-place soil should fall, using the method described in Daniel 
and Benson (1990) and incorporated in the Construction Plan, Appendix A, 
"Sampling and Analysis Plan for Borrow Sources for the Department of Energy, Los 
Alamos Site Operations, TA-73 Airport Landfill Project". By doing so, a reasonable 
level of assurance can be expected that permeability of the in-place soil will meet 
the requirements for hydraulic conductivity. 
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Table 02200-1 
Material Quality Control 

*Minimum Preconstruction Testing Requirements 

Structural 
Infiltration Layer Property Test Method Fill 

Frequency Frequency 

Particle Size Analysis ASTM 
10,000CY 5,000CY w/Hydrometer 1 

D421/D422 
Atterberg. Limits ASTM D4318 10,000 CY 5,000CY 
Organic Content ASTM D2974 10,000 CY --------
Moisture Content ASTM D2216 10,000 CY 5,000CY 
Standard Proctor Compaction ASTM D698 10,000 CY 5,000CY 
Permeabili!Y" ASTM D5084 -------- 5,000CY 
pH ASTM D4972 ------- --------
Nitrogen (TKN) EPA351.3 ----- -------
Phosphorus, Orthophosphate 

EPA9056A ------ ---------(asP) 

Topsoil 
Frequency 

5,000 CY 

----
5,000CY 
5,000 CY 
---
-------

5,000 CY 
5,000 CY 

5,000 CY 
1Provide USCS designations for Structural Fill and Infiltration Layer samples and USDA classification for topsoil samples. 2Permeability tests for infiltration layer soil shall be conducted on remolded samples compacted to at least 95% degree of compaction 
as determined from ASTM 0698 within -1% to +2% of optimum moisture content, unless preconstruction testing demonstrates a 
change in the requirement. 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. 

Preconstruction 
Minimum Testing Acceptance Criteria 

Property Test Method Structural 
Infiltration Layer Topsoil Fill 

Particle Size Analysis ASTM See 
1/4 in maximum 

w/Hydrometer D421/D422 2.01.A.2.c, 
particle size ---------

d,e 

Atterberg Limits ASTM D4318 LL s 40; -------- -------PIs 12 
Organic Content ASTM D2974 :56% --- > 1% 

Standard Proctor Compaction ASTM D698 Dry density -------- ------::: 105 pcf 
Permeability ASTM D5084 ----- K s1x10-s cm/s -----
pH ASTM 04972 ----- ---- 5.5-7.6 

ViaASTM Sandy loam, 
USDA Classification 

D421/D422 ---- ------- loam, silty loam, 
sandy clay loam 
None; used to 

Nitrogen (TKN) EPA351.3 -------- -------- guide 
amendment 

Phosphorus, Orthophosphate None; used to 
(asP) EPA 9056A ------- ------- guide 

amendment 
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4. The results of this preconstruction testing program shall be submitted to the 
Engineer for approval at least two (2) weeks prior to use of these soils at the site. 
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. 

C. Field Quality Control Testing Requirements 
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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 Structural Fill 
FreQuency 

ASTM D2922-

Field Dry Density direct 
10,000 SF transmission 

method 
Field Moisture Content ASTM D3017 10,000 SF 
Particle Size Analysis ASTM ------(Sieve only) D421/422 

Standard Proctor ASTM D698 ---

Field Quality Control 
Minimum Testing Acceptance Criteria 

Pro_Qel"ty_ Test Method Structural Fill 

<:::98% Standard Field Dry Density ASTM 02922 
Proctor 

Field Moisture Content ASTM 03017 ±3% Optimum 

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

02200-5 

Infiltration Layer 
FreQuency 

2/Ac/Lift 

2/Ac/Lift 

2500 CY 

5000 CY 

Infiltration Layer 
Acceptable range 
will be established 
based on results of 

preconstruction 
testing 

Acceptable range 
will be established 
based on results of 

preconstruction 
testing 

Acceptable range 
will be established 
based on results of 

preconstruction 
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testing 

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

The GTL shall perform in-place field density and moisture tests of each compacted 
lift in accordance with the following approved methods: 

a. ASTM D2922 and D3017 (Moisture Content and Density of Soil and Soil­
Aggregate in Place by Nuclear Methods). 

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 (tr) of structural 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 

NW-10-2004-039 

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. 
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PART 2 MATERIALS 

2.01 SOIL MATERIALS 

A Structural Fill Soil 

NW-/D-2004-039 

1. Structural fill 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 structural fill to the maximum extent possible. 

2. Structural fill soil shall be environmentally-clean, and free of frozen material, wood, 
trash, or other objectionable materials which may be decomposable, compressible 
or which cannot be properly compacted, and: 

a. Shall classify as SC, SM, SW, ML, CL, or CL-ML according to the Unified 
Soil Classification System (USCS), unless otherwise specified herein or 
approved by the Engineer for use to construct a specific work element. 
Structural fill shall not be gap-graded or uniformly graded, as determined by 
the Engineer. 

b. Liquid limit shall not exceed 40 and plasticity index shall not exceed 12. 

c. Material shall have a uniformity coefficient, (Cu) greater than 6. 

d. Material shall have a coefficient of gradation, (Cc) between 1 and 3. 

e. Material shall not contain particles larger than: 

• 2 in. for trench backfill. 

• 0.5 in. for the 12-in. lift of structural fill soil adjacent to any 
geosynthetic materials. 

• 4 in. for structural fill used in embankment or other fills. 

f. Material shall have a maximum dry density of not less than 105 pounds per 
cubic foot (pcf) as determined by ASTM 0698. 

g. Material may have a maximum organic contents of 6% as measured by 
ASTM 02974. 

3. Common borrow shall be screened and otherwise processed by the Contractor as 
required to achieve the maximum particle size specified. 

4. Structural fill shall have physical properties which permit its ready spreading and 
compacting and minimize particle segregation. 

5. Snow, ice, and frozen soil shall be strictly excluded from structural fill materials. 

6. The moisture content of soils being placed as structural fill shall be near optimum 
conditions so as to provide the specified compaction and ensure a stable 
embankment. 

7. Recycled materials shall be unacceptable for use as structural fill. 
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8. Existing site cover soils may be used as structural fill. 

B. Infiltration Soils 

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 reclaimed 
materials, and shall satisfy the following: 

a. Maximum particle size of 1/4 in. 

b. Maximum permeability of 1x10-5 centimeters per second (em/sec) when 
compacted to 95% of its maximum dry density (ASTM D698) at a moisture 
content between -1% and +2% wet of its optimum moisture content and 
within the acceptable moisture-density window as discussed in Section 
1.04. B.3, unless otherwise approved by the Engineer. 

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. The contractor shall be allowed to make topsoil by adding organic 
amendments and fertilizers to meet the requirements of this section. 

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 AGGREGATE BEDDING MATERIALS 

A. Pipe bedding material for polyvinyl chloride (PVC) pipe shall be noncalcareous aggregate 
meeting the requirements of NMDOT Section 304.21 for Class Open Graded Base Course 
(OGBC) outside the limits of the lining system. Slag will not be permitted. 
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Pipe bedding material for all other pipe shall be noncalcareous aggregate meeting the 
requirements of NMDOT Section 304.21 for Class OGBC. Slag will not be permitted. 

Bedding material for precast and cast-in-place structures shall be noncalcareous aggregate 
meeting the requirements of NMDOT Section 304.21 for Class OGBC. Slag will not be 
permitted. 

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 structural fill (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. 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 in accordance with 
Sections 02260 and 02266. 

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

2. Provide sheeting and shoring or other appropriate retention measures as required 
to ensure safe working conditions; maintain required excavation dimensions for 
proper construction; and to prevent accidents, cave-ins, and damage to adjacent 
structures, facilities, and surfaces. 

3. Sheeting, shoring, and bracing shall be placed so as not to interfere with the 
construction and shall be entirely independent of all footings, pipes, and structures. 

4. Remove sheeting, shoring, bracing, and all forms concurrently with backfilling 
operations. Such removal shall be accomplished in a manner that precludes 
settlement of the backfill, cave-in of the excavation sides, and prevents damage to 
adjacent surfaces. Voids left or caused by the removal shall be promptly filled. 

E. Trench Excavation 

1. Excavate trenches, when required, to the width and depth dimensions indicated on 
the Drawings. Provide uniform, continuous support for pipe or structure on required 
bedding. Remove rock, when encountered, to a minimum depth of 6 in. below the 
pipe and to the same depth below the bell. In general, the trench bottom shall be 
excavated to conform with 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 shall be excavated in the bottom of the 
trench wherever necessary to permit the proper assembling of joints. 

3.02 FILL AND BACKFILL CONSTRUCTION 

A. General 
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1. Excavations shall be backfilled with structural fill or other common borrow approved 
for use by the Engineer. Trench backfill, satisfying the requirements of Paragraph 
2.01.A.2, shall be used to backfill around electrical conduit and surface water runoff 
conveyance piping up to finish grade. 

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. 

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 riext 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 
QNQC procedures (as outlined in the CQCP) are executed and approved by the 
Engineer at the expense of the Contractor. 

7. The Contractor shall minimize desiccation and cracking of soil layers to the extent 
feasible. The Contractor shall be responsible to repair any desiccation or other 
damage to soil between testing and acceptance. 

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. 

9. 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. Subgrade Preparation 
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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 
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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. 

2. Following completion of proof-rolling, the entire area will be visually inspected by the 
Engineer. Shol)ld 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 density these materials to the satisfaction of the Engineer. If these 
materials cannot be densified sufficiently by the additional proofrolling, they shall be 
undercut down to stable materials. 

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 density 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. 

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 Structural Fill Materials 
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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 1.03.C. Materials 
must be approved by the Engineer prior to their use. 

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

3. Unless otherwise indicated in these Specifications or approved by the Engineer, the 
fill shall be placed in a uniform compacted lift of 12 in. Each lift shall be spread 
evenly and compacted to the specified in-place dry density. 

4. Prior to commencing compaction, structural 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 structural 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. 
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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. Place infiltration layer soil material in uniform lifts of not more than 12 in. in loose 
(uncompacted) thickness. Spread each layer uniformly and evenly. Perform 
compaction using equipment and methods approved by the Engineer. The 
Contractor shall use equipment appropriate for obtaining the compaction criteria 
specified herein. 

2. Unless otherwise indicated in these Specifications or approved by the Engineer, the 
fill shall be placed in a uniform compacted lift of 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 0698 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 a dry density (ASTM 0698) 
and moisture content within the acceptable moisture-density window as discussed 
in Section 1.04.8.3, 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 tf per lift, or one test per day that infiltration layer soil is placed and 
compacted. 

5. Equipment operation shall be as required in Subsection 3.02.A.5. 

F. Placing Trench Backfill 
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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 minimum 
thickness above the top of pipe with manual tampers. Place backfill in thin 
horizontal lifts not exceeding a loose thickness of 6 in. 

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

A. Six inches of topsoil shall be placed on the landfill final cover system and at thicknesses 
required on the DDA to achieve a 12-in. cover soil thickness, 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 SS-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. Placement of topsoil shall be performed as soon as possible after placement of the 
infiltration layer. 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. 
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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 LOW-PERMEABILITY SOIL MAINTENANCE AND REPAIR 

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

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

C. The Contractor shall backfill any holes within the compacted lifts during the construction with 
granular or powdered bentonite (i.e., moisture/density test holes, Shelby tube holes, grade 
stakes, etc.). 

D. If a defective area is discovered in the low-permeability soil layer, the Engineer will 
immediately determine the extent and nature of the defect. If the defect is indicated by an 
unsatisfactory test result, the Engineer will determine the extent of the defective area by 
additional tests, observations, a review of records, or other appropriate means. If the defect 
is related to adverse site conditions, such as overly 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. 

END OF SECTION 
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SECTION 02260 

ON-SITE WASTE EXCAVATION AND TRANSPORT 

GENERAL 

DESCRIPTION OF WORK 

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. 

RELATED SECTIONS AND REFERENCES 

Section 02100- Clearing and Stripping. 

Section 02200 - Earthwork. 

SWPPP, March 2004. 

CQCP, March 2004. 

Construction Plan for LASO TA-73 Airport Landfill, March 2004. 

MATERIALS 

GENERAL 

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. 

EXECUTION 

EXCAVATION 

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

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. 

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 100ft 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. 

TRANSPORTATION 

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. 

MATERIAL PLACEMENT 
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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. 

CONTROL OF DUST, ODORS, AND SPILLS 

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. If a spill occurs, 
the Contractor shall promptly clean up the material. The Contractor shall use covers/tarps 
to prevent the release of dusts and odors from trucks, scrappers, etc., as necessary. 

END OF SECTION 
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SECTION 02266 

LANDFILL WASTE PLACEMENT PROCEDURES 

GENERAL 

DESCRIPTION OF WORK 

Capping of the airport landfill includes the relocation of waste from the north and east 
slopes and consolidation of this waste on the flat portion of the landfill within the existing 
limit of the waste (footprint). 

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 while maintaining a buffer zone 
between the edge of the cap and the canyon wall. A portion of the east slope will be 
backfilled with structural fill to allow this area to be tied into the native soil. 

This section includes requirements for the main landfill only. 

RELATED WORK 

Section 02200 - Earthwork. 

Section 02930 - Erosion and Sediment Control. 

SWPPP, March 2004. 

CQCP, March 2004. 

Construction Plan for LASO TA-73 Airport Landfill, March 2004. 

SUBMITTALS 

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

MEASUREMENT 

Contractor shall perform a topographic survey of the finished surface of relocated waste 
for use in calculating the volume of waste moved. The survey shall be compared to the 
pre-construction survey required by Section 02005. 

MATERIALS 

GENERAL 

The Contractor shall provide all materials and equipment to place, spread, and compact 
the waste and soil materials within the landfill. The Contractor shall provide the number 
and type of equipment required to ensure that the site closure and development is 
completed within the contracted schedule. 

EXECUTION 

GENERAL 
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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. 

PLACEMENT AND COMPACTION 

The excavated material shall be spread with dozers or similar earthmoving equipment 
under controlled lift and compaction construction. Waste shall be placed in layers up to 12 
inches and compacted with a roller compactor with a minimum weight of 10 tons and a 
minimum of 4 passes except as noted below. 
Large pieces shall be isolated and filled around with soil or other smaller wastes in order 
to minimize voids. 

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. 

At least one ft of waste/soil shall separate large, flat pieces. No direct stacking will be 
permitted. 

Other wastes shall be compacted until they are visually observed to be dense, stable and 
unyielding, or as directed by the Construction Manager, and as per the minimum 
requirements stated in 3.02.A above. 

Special care shall be taken when excavating waste approximately 10 ft east of the storm 
drain located along the western edge of the landfill. Wastes excavated around existing 
pipe and inlet structures shall be replaced with clean structural fill soils in accordance with 
Section 02200. Any damage to existing structures designated to remain in this area shall 
be repaired by the Contractor at no cost to the Engineer. 

CONDITION AREAS 

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

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. 

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. 

Areas used to dry saturated material will not be stacked upon each other for more than 
two consecutive loose lifts. 

PREPARATORY GRADE 

An allowance for the dimensions of the cover system shall be incorporated into the 
grading. 

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. 

1.03 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. Field Quality Control Testing Requirements 

NW-/D-2004-039 

1. The frequency of conformance testing of each approved channel protection material 
shall be in accordance with Table 02270-1 or at anytime that a significant change in 
physical properties of the proposed fill materials is observed by the GTL or the 
Engineer. Acceptance criteria are defined in Table 02270-2. 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. 

2. The Contractor shall provide all horizontal and vertical controls necessary for all 
channel protection as well as associated grid layout and staking using benchmarks 
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and monuments, if any, shown on the Drawings and required by these 
Specifications. 

3. Placement of channel protection materials will be subject to periodic QA inspection 
by the Engineer. The GTL shall provide quality control (QC) inspection in 
accordance with Table 02270-1 and 02270-2. The Contractor shall also provide 
labor and equipment as needed by the independent GTL or the Engineer with which 
to perform field tests. 

Table 02270-1 
Field Quality Control 

Minimum Testing Requirements 

Test Method 
ASTM D-55191 

1ASTM D-5519-94, "Standard Test Method for Particle Size Analysis for Natural and Man-Made Riprap Materials". 

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 entitled 
"Stone Riprap Gradation." 

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 Stone Association (NSA) Gradation of R3, R4, and R5. 

Table 02270-2 

Stone Riprap Gradation 

NSA No. Graded Rock Size (in.) 
Max. Dso Min. 

R-3 6 3 2 
R-4 12 6 3 
R-5 18 9 5 

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. 

2.03 GABIONS 
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A. Gabions shall conform to NMDOT Section 602.25. 

PART3 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. The rock will be lightly compacted with dozer tracks to set the riprap. It is 
anticipated that minimal dust control and no moisture conditioning will be required for the 
riprap placement. Final grades will be surveyed to confirm that final east and north slope 
elevations match the design specifications and provide measurements for as-built records. 

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 GABIONS 

A. Gabion placement shall conform to manufacturer's instructions and NMDOT Section 
602.34. 

3.03 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. 

END OF SECTION 
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SECTION 02500 

GRAVEL ROADS 

PART 1 GENERAL 

1.01 DESCRIPTION OF WORK 

A. The work to be performed under this section includes requirements for constructing gravel roads where indicated, including the provision of subgrade as required, in accordance with Contract Documents. Access roads will be constructed to the DDA and main landfill, as shown on the 
Drawings. 

1.02 SUBMITTALS 

A. The Contractor shall submit a Certificate of Compliance in accordance with Section 01340 certifying the materials meet the material requirements of this Section as specified herein, before 
delivery of the materials. 

B. For gravel road construction, the Contractor shall submit a certified report from a geotechnical 
testing laboratory. This report shall include the following data: 

1 . Material source and vendor. 
2. Laboratory and date of testing. 
3. A certificate of material compliance. 
4. Particle size analysis. 

PART 2 MATERIALS 

2.01 GRAVEL 

A. Gravel for road construction shall be crushed stone that is clean, durable, angular, 
noncalcareous fragments of rock. No slag will be accepted. Recycled concrete may be used. 

B. Noncalcareous aggregates are those materials that, when tested in accordance with ASTM 
D3042 possesses no more than 5% loss of weight (dry basis). 

PART 3 EXECUTION 

3.01 TEMPORARY GRAVEL ROADS 

A. When temporary roads are required, materials and placement shall be as specified herein. 
Contractor shall be responsible to maintain the temporary road in a condition acceptable to the 
Engineer until permanent surface(s) are placed. Should temporary roads become defective and 
create an emergency, the Contractor shall commence repair to rectify the situation within 1 hour 
after notification by the Engineer, or the Engineer may arrange to have the work performed by 
others and deduct the costs thereof from monies owed the Contractor. 

Temporary driveways and pads for Contractor trailers shall be at a minimum thickness of 6 in., 
and compacted with the surface of the completed replacement at the same grade as the 
surrounding surface. 
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PERMANENT GRAVEL ROADS 

Perform grading operations so that the excavation and/or structural fill will be 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 sections, 
lines, grades, and contours shown on the Drawings; if not shown, perform in accordance with the 
criteria set forth herein. Perform grading work in proper sequence with all other associated 
operations. 

Prepare the subgrade in accordance with Section 02200. Bring the entire subgrade to the proper 
elevation prior to installation of any permanent roadways. Provide necessary temporary surface 
drainage and keep the 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. 

After subgrade elevations are achieved, install woven geotextile in accordance with Section 
06020 and the manufacturer's recommendations. In general, unroll fabric in the direction of 
construction traffic. Do not end dump aggregate or drive any equipment directly on the geotextile. 
Spread the aggregate with a lightweight, less than 8 psi contact pressure, tracked bulldozer. The 
bulldozer should blade into the load with a slightly upward motion. Compact aggregate with two to 
three passes of a 1 0-ton smooth drum vibratory roller. 

In areas where bituminous pavement is being replaced, coordinate construction activities. 

PAVED ROADS AND RAMPS 

The Contractor shall be responsible for the maintenance, repair and potential replacement of 
paved roads and ramps damaged as a result of its operations. 

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 end 
sections, 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, poison oak, or ivy, and in an accessible area for inspection. 
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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. 

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 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 

A. Concrete precast units shall meet the requirements of NMDOT Section 623. 

B. Concrete strengths for inlets are specified in Section 03400. 

2.05 FRAMES, GRATES, AND COVERS 

A. 

B. 

c. 

D. 

PART3 

Frames, grates, and covers shall meet the requirements of ASTM A48-83, Gray Iron, Class 
35. 

Design wheel loading shall be HS-20 for all grating. 

Grating will be heavy duty type and bolted down type. 

Grating shall be an "opened type", such as Neenah Foundary Company, Type A or Type P, 
or an approved equal. 

EXECUTION 

3.01 INSTALLATION OF STORM DRAIN 

A. Inspection of Delivered Materials 
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1. Pipe, fittings, inlets, and manholes 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. 
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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 

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 

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 

3.02 JOINTS 

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. 

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 
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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. 
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3.03 CONCRETE MANHOLE 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 and inlets shall be furnished and installed at the location and in 
accordance with the details shown on the Drawings. 

2. All manholes and inlets 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 manholes and inlets shall be painted outside with a coal tar epoxy or approved 
equal. 

6. All manholes and inlets 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). 

END OF SECTION 

NW-/D-2004-039 02720-4 Apri/2004 



PART 1 

1.01 

A 

1.02 

A 

B. 

c. 

PART2 

PART3 

3.01 

A 

NW-/D-2004-039 

Construction Specifications for LASO TA-73 Airport Landfill; Final Rev. 0 

SECTION 02750 

STORMWATER MANAGEMENT AND DISCHARGE 

GENERAL 

DESCRIPTION OF WORK 

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

RELATED SECTIONS 

SWPPP, March 2004. 

Section 02930 - Erosion and Sediment Control. 

Section 02937 - Sedimentation Basins. 

MATERIALS 

Not Applicable 

EXECUTION 

STORMWATER MANAGEMENT 

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, March 2004. 

B. Construction Plan for LASO TA-73 Airport Landfill, March 2004. 

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 basins 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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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. 

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. 

Surface water runoff originating upgradient of exposed areas should be controlled to reduce 
erosion and sediment loss during the period of exposure. 

All land-disturbing activities are to be planned and conducted so as to minimize off-site 
sedimentation damage. 

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: 

Prooertv Test Value11J Test Method 
Grab Tensile Strength 901bs ASTM 04632 
Burst Strength 190 psi ASTM 03786 
Puncture Resistance 401bs ASTM 04833 
Permittivity >0.1 sec - ASTM 04491 
AOS >30 US sieve ASTM 04751 
UV Resistance (500 hr.) 70% ASTM 04355 

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 

PART3 

Erosion control blanket material shall be XCELL type regular blanket (0.98 #/sy), Curlex 
blanket type (0.97 #/sy), or approved equal. 

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: 
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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 

02930-3 Apri/2004 



Construction Specifications for LASO TA-73 Airport Landfill; Final Rev. 0 

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 

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. 

3.07 MAINTENANCE 

A Inspection 

NW-/D-2004-039 

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. 
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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 as the Limit of Disturbance. 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: 
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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. 
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2. Furnish seed labeled in accordance with the requirements of federal and New 
Mexico statutes and regulations governing seed labeling. Such resulting 
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. 

PART2 

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. 

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: 

NW-/D-2004-039 

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 1 0 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% 

t 
Arizona fescue Festuca arizonica 10-15% 

t 
Prairie junegrass Koeleria macrantha 5-10% 
Bottlebrush squirreltail* Elymus elymoides 15-20% 

t 
Little bluestem Schizachyrium scoparium 10-15% 
Indian ricegrass* Oryzopsis hymenoides 10-15% 

t 
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 lpomopsis aggregata 1% 
Plains aster Aster bigelovii 1% 
Western yarrow Achillea millefolium %% 
Fringed sage Artemisia frigida 1% 

Forbs/Wildflowers 

Blue flax Unum 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. 
t 
Species particularly suited for higher elevations (above 7000 ft). 

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 

NW-/D-2004-039 02932-3 Apri/2004 



Construction Specifications for LASO TA-73 Airport Landfill; Final Rev. 0 

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 
pH at 3% consistency 
Ash content 
Moisture holding capacity 
Moisture content 

Value 

4.5 +/- 0.5 
0.8% +/- 0.2% 
1250 (grams water/100 grams oven dry fiber) 
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 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 1 00% biodegradable and non-toxic to fish and wildlife, and 
it shall not contain any synthetic fibers. 

2.05 AMENDMENTS I 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 
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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. 

3. 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). 

4. 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 
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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. 

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. 
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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 %-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 
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 fooUvehicle 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 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. 
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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. 

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. 
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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 3.1 0 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. 

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. 

3.1 0 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 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 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. 
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The work and material under this section shall conform with the recommended practice 
outlined in the following standard and as required by this specification. 

1. American National Standards Institute (ANSI)/ASTM A 123 - 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 A 153 -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. 

14. ASTM F668 -PVC Coated Steel Chain Link Fence Fabric. 
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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 

PART2 

A 

B. 

c. 

D. 

Submit copies of the manufacturer's latest published literature and data on fabric, posts, 
accessories, fittings, and hardware for chain link fence. 

Submit shop drawings showing details of each element. Indicate plan layout, spacing of 
components, post foundation dimensions, hardware anchorage, and schedule of 
components. 

Submit two samples of fence fabric, illustrating construction and finish for chain link fence. 

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. 

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 to 
be coated to match existing fencing. 

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 10ft 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. WeighULb/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-191/48. 

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 

PART3 

Concrete for setting posts shall have a minimum compressive strength of 3,000 psi and 
conform to NMDOT standards. 

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 1 0 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. Disturbed areas shall be seeded and mulched 
as directed by the Engineer and as specified in Section 02932. 
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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 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 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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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, poision oak or ivy, and in an accessible area 
for inspection. Excavated material shall not be placed over or against the stored precast 
structures. 

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. 

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. 

MATERIALS 

2.01 PRECAST CONCRETE MANHOLE(S) SECTIONS 

A General 

1. 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, 
and shall be No. 444 Star Threaded Inserts as manufactured by Heckman 
Building Products Corporation, Liberator as manufactured by Pennsylvania Insert 
Corporation, Bolt Slot Insert System as provided by Atlantic Concrete Products 
Company, inserts as provided by the Strut Service Company, or equal. Inserts 
shall be provided with plugs for transporting from plant to contract site. 

2. 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. 

3. 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. 

4. 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. 

B. Gasket Connectors 

1. Each manhole precast section shall be fitted with an "0" ring type gasket that 
conforms to NMDOT Section 662.25. 

2.02 BITUMINOUS COATING 
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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-20 loading. 

PART3 EXECUTION 

3.01 PRECAST CONCRETE STRUCTURES 

A Concrete section shall be installed in accordance with the manufacturer's written 
assembly instructions. 

B. 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. 

C. 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 Jess than 1 in. thick. 

D. 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. 

3.02 BACKFILLING 

NW-/D-2004-039 

A. 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 1 0 in. in compacted depth. The backfill shall be brought up 
evenly on all sides for the full height of the structure. Care shall be 
taken to ensure thorough compaction of the fill under the haunches 
of any pipe exiting/entering the structure. The remainder of the 
excavation shall be backfilled and compacted by spreading and 
rolling or compacted by mechanical rammers or tampers in layers not 
exceeding 6 in .. Tests for density will be made as necessary to 
ensure conformance to the compaction requirements specified in 
Section 02200. Where it is necessary in the opinion of the Owner, 
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any sheeting or portions of bracing used shall be left in place and the 
contract will be adjusted accordingly. 

END OF SECTION 

03400-4 Apri/2004 



DIVISION 6 

GEOSYNTHETICS 



Construction Specifications for LASO TA-73 Airport Landfill; Final Rev. 0 

SECTION 06020 

GEOTEXTILES 

PART 1 GENERAL 

1.01 DESCRIPTION OF WORK 

A The Work includes the manufacture, supply, delivery, testing, storage, and installation of 
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 1f 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 

NW-/D-2004-039 

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

Table 06020-1 

Physical and Mechanical Properties of Geotextiles 

Property Test Method Required Value 1 

Visual Inspection -- Packaging, visible defects 

Mass per Unit Area ASTM 05261 12 oz/yd2 

Puncture Strength ASTM 04833 170 lbs 

Apparent Opening Size ASTM 04751 .:::. No. 1 00 Sieve 

Grab Tensile Strength ASTM 04632 3001bs 

Grab Elongation ASTM 04632 >50% 

Tear Strength ASTM 04533 1151bs 

Burst Strength ASTM 03786 550 psi 

Permittivity ASTM 04491 ~0.25 sec2 

UV Resistance3 (@500 Hours) ASTM 04355 > 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. 

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: 

NW-/D-2004-039 

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. 
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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 

PART2 

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. 

MATERIALS 

2.01 GEOTEXTILES 

A 

B. 

PART3 

Nonwoven 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. 

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. 

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 twelve (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 15 psi contact pressure. When contact 
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pressures exceed 15 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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SHEET __ OF 2 ~ 
CLIENTISUBJECT_--=L:.....:A:.:..;N:.::L'-----------------W.O. NO 00000000000 

TASK DESCRIPTION Orainaqe Structures H:tdraulic Oesiqn TASK NO 000000 

PREPARED BY S 

MATH CHECK BY R 

w 
WM 

RWM METHOD REV. BY--' 

DEPT 

DEPT 

DEPT 

1495 DATE 10 Mar 2004 

1495 DATE 10 Mar 2004 

1495 DATE 10 Mar 2004 

Objective: Provide hydraulic calculations for site drainage features. 

. APPROVED BY 

DEPT DATE 

References: USDA Technical Release 55 (TR-55) ··urban Hydrology for Small Watersheds" (Adobe 

Acrobat copy available at http://www. wcc.nrcs.usda.govlhydrolhydro-tools-models-tr55.html); Soil 

Conservation Service National Engineering Handbook, Section 4 •'Hydrology". 

Discussion: 

1. Runoff: Peak discharge for a 25-yr 24 hr storm (3.2 inches) was determined using TR-55 method for 

each drainage structure. This storm was selected pursuant to solid waste regulatory requirements for 

SubtitleD landfills (40 CFR Part 258 Criteria tor Municipal Solid Waste Landfills). 

2. Channel 1: Designed to handle runofT from the southern landfill slope and strip of land along the 

taxiway. Based on flow velocity and shear, an erosion mat can be used for channel protection. 

3. Drainage pipe: Designed to convey Channel 1 flow beyond landfill limits. The package includes 

hydraulic design, and inlet/outlet control check worksheets. 

4. Landfill slope Benches l through 4: Each bench is designed to carry flow from the center of the 

eastem slope of the landfill to the respective side. Each bench was designed as a 10-ft wide triangular 

channel with bed slope of 4%, and side slopes of 2.75% (actual landfill side slope) and 10% (bench 

slope). Based on flow velocities and shear forces as shown in the Hydraulic Calculations Summary, 

R-3 Rip Rap is sufficient for channel protection for Benches 1 through 4. 

5. Landfill Bench 5: The top bench is oversized (18 feet wide) due to additional runoff from the top of 

the landfill. Other dimensions remain the same as other benches. Based on flow velocity and shear 

stress, R-4 Rip Rap is required for the bed protection. 

6. Downchute: Trapezoidal downchute conveys flow from Bench 5 to the toe of the landtill slope. 

Minimum of R-6 Rip Rap is required based on the shear stress level, resulting from the steep slope. 

Downchute will discharge into the Rip Rap outlet at the toe of the landtlll slope. Rip Rap outlet was 

designed based on the equivalent pipe size of 12" (flow area of 12" pipe flowing full compared to the 

downchute flow area). Attached worksheet provides minimum apron design parameters. 

File Name: Hydraulic design summary 
Template by Brian Miller 1Apr97 

Print date: 03/18/04 8:47AM 
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Technical Release 55 Method of Ana!vsis for Finding Peak Discbaraes: 

Client/Subject: Channel1 
Description: LANL 

Prepared by: sw 
Date: 09 Mar 04 

Runoff CuNe Number: 

I Math Check: 
Method Check: 

Soil Cover Description 
Group 

c Grass 

sw 
RWM 

Area 
(acres) 

1.9 

1.9 

CN 

85 

Print Dale: 

W.O.#: 

Product 

161.5 
0.0 
0.0 
0.0 
0.0 

161.5 

11 Martl4 10:39 a 

ooooo.ooo-ooo 

Composite CN= 85 
Runoff Time of Concentration: 

Use Assumed Travel Time? 

Manning Roughness, n= 
Sheet flow length, Lsf= 

Two year 24 hour rainfall, P 2yr= 
Average land slope, SSt= 

Travel time, Tsf= 

no (yes/no) 

Sheet Flow 
O.o3 

60 feet (300 ft max) 
1.51 inches 
0.03 ftJft 
0.04 hours 

Shallow Concentrated Flow 
Surface Description: Unpaved (paved/unpaved) 

Row Length, Lsc= 0 feet 
Average Land Slope, Sse= 0.02 ftlft 

Average Velocity, Vsc= 2.3 ft/s 
Travel time, Tsc 0.00 hours 

Channel Flow 
Use Assumed Velocity? yes (yes/no) 

Assumed Vc= 5 ftls 

Disregard subsection: 
Using assumed velocity 

Average velocity. Vc= 
Row Length, Lc= 

Travel time, Tc= 

Total Tlme of Cone.= 

5.00 ftls 
1000 feet 
0.06 hours 

0.10 hours 

Peak Discharge: 

File: Channel I 

Drainage Area: 
Da= 

Runoff curve number, CN= 
Time of Concentration, Tc= 
Rainfall Distrubution Type: 

Storm Frequency: 
24 hour duration Rainfall, P= 

Initial Abstraction, Ia = 
Ia I P = 

Direct Runoff, Q= 
Unit peak discharge, Qu= 

Peak Discharge, Qp= 
S~ Templol< lly an .. Miller 

1.9 acres 
0.00297 sq mi 

85.0 
0.10 hours 

ll 
25 years 

3.20 inches 
0.353 
0.11 
1.76 

1002 csm/in 

5.2 cfs 

!Egyatjons and TR-55 References) 

From Table 3-1 

0.007 • (n"L)"'.8 

P2yf"0.5. $"0.4 

From Figure 3-1 

L/3600V 

(1.49 • Rh-'2/3 • SC"1/2) I n 

L/3600V 

From FrgureB-2 

From F~gures 8·3 to B..a 

From Table 4-1 

From Table 2-1 

From Exhibil4-l , 4-IA, 4-ll, 4·111 

Qu • sq miles • Q 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

Slope 

Left Side Slope 

Right Side Slope 

Bottom Width 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

Channel1 
Worksheet for Trapezoidal Channel 

Channel 1 - NEW 

Trapezoidal Channel 

Manning's Formula 

Channel Depth 

0.030 

0.017000 ft/ft 

3.00 H:V 

3.00 H:V 

2.00 ft 

5.20 cfs 

0.49 ft 

1.7 ft2 

5.08 ft 

4.92 ft 

0.47 ft 

0.019756 ft/ft 

3.09 ft/s 

0.15 ft 

0.63 ft 

0.93 

Subcritical 

Project Engineer. GeoCivil Group 
c:\haestad\fmw\lanl\channels- 25yr.fm2 Roy F. Weston Inc FlowMaster v6.1 [614o] 

3/11/2004 1:47PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

Slope 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Fun 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Maximum Discharge 

Discharge Full 

Slope Full 

Flow Type 

Pipe - 18", 0.01 ft/ft 
Worksheet for Circular Channel 

Pipe - Segment 1 

Circular Channel 

Manning's Formula 

Channel Depth 

0.012 

0.010000 ftlft 

18 in 

5.50 cfs 

0.74 ft 

0.9 ft2 

2.33 ft 

1.50 ft 

0.90 ft 

49.0 % 

0.005104 ftlft 

6.38 ft/s 

0.63 ft 

1.37 ft 

1.49 

12.24 cfs 

11.38 cfs 

0.002336 ftlft 

Supercritical 

See attached for inlet/outlet control check 

Project Engineer. GeoCivil Group 
c:\haestad\fmw\lanl\p!pe.fm2 Roy F. Weston Inc FlowMaster v6.1 [614o] 
3/11/200410:41 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

Slope 

Diameter 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Percent Full 

Critical Slope 

Velocity 

Velocity Head 
.,/ 

Specific Energy 

Froude Number 

Maximum Discharge 

Discharge Full 

Slope Full 

Flow Type 

PIPE ·18", 0.17 ffJft 
Worksheet for Circular Channel 

Pipe - segment 2 

Circular Channel 

Manning's Formula 

Channel Depth 

0.012 

0.170000 ft/ft 

18 in 

5.20 cfs 

0.34 ft 

0.3 ft2 

1.48 ft 

1.25 ft 

0.88 ft 

22.5 % 

0.004990 ft/ft 

17.49 ft/s 

4.76 ft 

5.09 ft 

6.33 

50.47 cfs 

46.92 cfs 

0.002088 ft/ft 

Supercritical 

Project Engineer: GeoCivil Group 
c:\haestad\fmw\lanl\pipe.fm2 Roy F. Weston Inc FlowMaster v6.1 [614o] 

3/11/2004 10:41 AM @ Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 
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Exhibit 14-12. Head for concrete pipe culverts flowing full n • 0.012. 
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Fik:Bench I 

Technical Release 55 Method of Anatvsis for Finding Peak Discharges: 

Client/Subject: Bench 1 
Description: LANL 

Prepared by: sw 
Date: 09 Mar 04 I Math Check: 

Method Check: 

Runoff Cueva Number: 

Soil Cover Description 

Group 

c Rock 

SW 

RWM 

Area CN 
(acres) 

0.3 90 

0.3 

Print Data: 
W.O.#: 

Product 

0.0 
27.9 

0.0 
0.0 
0.0 

27.9 

11M8!04 10:58 a 
ooooo-ooo.ooo 

Composite CN= 90 
Runoff Time of Concentration: 

Use Assumed Travel Time? no (yes/no) 

Sheet Flow 
Manning Roughness, n= 0.13 

Sheet flow length, lsf= 0.9 feet (300ft max) 
Two year 24 hour rainfall, P 2yr= 1.51 inches 

Average land slope, Ssf= 0.36 ftJft 
Travel time, Tsf= 0.00 hours 

Shallow Concentrated Flow 
Surface Description: Unpaved (paved/unpaved) 

flow Length, Lsc= o feet 

Average Land Slope, Sse= 0.36 ftJft 
Average Velocity, Vsc= 9.7 ft/s 

Travel time, Tsc 0.00 hours 

Channel Flow 
Use Assumed Velocity? yes (yes/no) 

Assumed Vc= 3 ftls 

Disregard subsection: 
Using assumed velocity 

Average velocity, Vc= 
Flow Length, Lc= 

Travel time, Tc= 

Total Time of Cone.= 

Peak Dischame: 
Drainage Area: 

Da= 
Runoff curve number, CN= 
Time of Concentration, Tc= 
Rainfall Distrubution Type: 

Storm Frequency: 
24 hour duration Rainfall, P= 

Initial Abstraction, Ia = 
Ia I P = 

Direct Runoff, Q= 
Unit peak discharge, Qu= 

I Peak Discharge, Qp= 

3.00 ftls 
130 feet 

0.01 hours 

0.10 hours 

0.3 acres 
0.00048 sq mi 

90.0 
0.10 hours 

II 
25 years 

3.20 inches 
0.222 

0.10 
2.17 
1010 csm/in 

1.1 cfs 

CEquati:lns and TR-55 Befereos;wil 

From Table 3-1 

0.007 • (n•L)"'.8 
P2yr'O.S • 5"0.4 

From Figure 3-1 

L/3600V 

(1.49 • Rh"2/3 • Sc-'112) 1 n 

L/3600V 

From FigufEI B-2 

From Figures B-3 to B-8 

From Table 4·1 

From Table 2-1 

From Exhibit 4-1 , 4-IA, 4-11. 4-111 

au • sq miles • a 
Spl-cMbho:d Tcmplac By Brioa Miller 

/0 



.· 
'·.'. 

-~· 
-~-· 

f 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

Slope 

Left Side Slope 

Right Side Slope 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

Bench 1 
Worksheet for Triangular Channel 

Bench 1 

Triangular Channel 

Manning's Formula 

Channel Depth 

II 

0.045 Extrapolated from Fig. 3 (see attached) 

0.040000 ft/ft 

2.75 H:V 
10.00 H:V 

1.10 cfs 

0.30 ft 

0.6 ft2 

3.95 ft 

3.88 ft 

0.28 ft 

0.057893 ft/ft 

1.86 ft/s 

0.05 ft 

0.36 ft 

0.84 

Subcritical 

Project Engineer: GeoCivil Group 
c:\haestad\fmw\lanl\benches- 25yr.fm2 Roy F. Weston Inc FlowMaster v6.1 [614o] 
3/11/2004 11:45 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 



F ilo·: Bench 2 

Technical Release 55 Method of Analysis for Finding Peak Dischames: 

Client/Subject: Bench 2 
Description: LANL 

Prepared by: SW 
Date: 09 Mar 04 

Runoff Curve Number: 

Math Check: 
Method Check: RWM 

Soil Cover Description Area 
Group (acres) 

c Rock 0.5 

0.5 

CN 

90 

Print Date: 
W.O.#: 

Product 

0.0 
45.9 

0.0 
0.0 
0.0 

45.9 

11Mar:04 10:34 a 

OOOOIHIOO.OOO 

Composite CN= 90 
Runoff Vme of Concentration: 

Use Assumed Travel Time? 

Manning Roughness, n= 
Sheet flow length, Lsf= 

Two year 24 hour rainfaH, P 2yr= 
Average land slope, Ssf= 

Travel time, Tsf= 

no 

Sheet Flow 
0.13 

(yes/no) 

92 feet (300 It max) 
1.51 inches 
0.36 ftJft 
0.06 hours 

Shallow Concentrated Flow 
Surface Description: Unpaved (paved/unpaved) 

Flow Length, Lsc= 0 feet 
Average Land Slope, Sse= 0.36 ftlft 

Average Velocity, Vsc= 9.7 ftls 

Travel time, Tsc 0.00 hours 

Channel Flow 
Use Assumed Velocity? yes (yes/no) 

Assumed Vc= 3 ft/s 

Disregard subsection: 
Using assumed velocity 

Average velocity, Vc= 

Flow Length, Lc= 
Travel time, Tc= 

Total Time of Cone.= 

Peak Discharge: 
Drainage Area: 

Da= 
Runoff curve number, CN= 
Time of Concentration, Tc= 
Rainfall Distrubution Type: 

Storm Frequency: 
24 hour duration Rainfall, P= 

Initial Abstraction, Ia ::: 
Ia I P = 

Direct Runoff, Q= 
Unit peak discharge, Qu= 

Peak Discharge, Qp= 

3.00 ftls 

220 feet 

0.02 hours 

0.10 hours 

0.5 acres 
0.00080 sq mi 

90.0 
0.10 hours 

II 
25 years 

3.20 inches 
0.222 
0.10 
2.17 
1010 csm/in 

1.7 cfs 

IEauations and TR-55 References> 

From Table 3-1 

0.007 • (n'l)"0.8 
P2yr'0.5. 5"0.4 

From Figure 3-1 

L/3600V 

(1.49 * RhA2f3 * Sc-'1/2) In 

L/3600V 

From Ftgure 8-2 

From F~gures B-3 to B-8 

From Table 4-1 

From Table 2-1 

From Exhibit 4-1 • 4-IA. 4-11, 4-111 

Qu • sq miles • Q 
Spread-. T<Dipbce By Bria Milia 

12--
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Bench 2 
Worksheet for Triangular Channel 

Bench 2 

Triangular Channel 

Manning's Formula 

Channel Depth 

/3 

.;: < Input Data 

Mannings Coefficient 

Slope 

Left Side Slope 

Right Side Slope 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

0.045 

0.040000 

2.75 

10.00 

1.70 

0.36 

0.8 

4.65 

4.57 

0.34 

0.054631 

2.08 

0.07 

0.43 

0.86 

Subcritical 

Extrapolated from Fig. 3 (see attached) 

ftlft 

H:V 

H:V 

cfs 

ft 

ft2 

ft 

ft 

ft 

ft!ft 

ft!s 

ft 

ft 

Project Engineer: GeoCivil Group 
c:\haestad\fmw\lanl\benches- 25yr.fm2 Roy F. Weston Inc FlowMaster v6.1 [614o] 

3/11/2004 11:46 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 
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Technical Release 55 Method of Analysis for Finding Peak Discharges: 

Oient/Subject: Bench 3 
Description: LANL 

Prepared by: SW 
Date: 09 Mar 04 I Math Check: 

Method Check: 
Runoff CutYe Number: 

Soil Cover Description 
Group 

c Rock 

sw 
RWM 

Area 
(acres) 

0.5 

0.5 

CN 

90 

Print Date: 

W.O.#: 

Product 

0.0 
45.0 

0.0 
0.0 
0.0 

45.0 

11Martl4 10:35 a 
00000..000-000 

Composite CN= 90 

File: Bench 3 

Runoff Time of Concentration: 
Use Assumed Travel Time? 

Manning Roughness, n= 
Sheet flow length, Lsf= 

Two year 24 hour rainfall. P 2yr= 
Average land slope, Ssf= 

Travel time, Tsf= 

no (yes/no) 

Sheet Flow 
0.13 

75 feet (300ft max) 
1.51 inches 

0.36 ftlft 
0.05 hours 

Shallow Concentrated Flow 
Surface Description: Unpaved (paved/unpaved} 

Flow Length, Lsc= 0 feet 

Average Land Slope, Sse= 0.36 ftlft 
Average Velocity, Vsc= 9.7 ft/s 

Travel time, Tse 0.00 hours 

Channel flow 
Use Assumed Velocity? yes (yes/no) 

Assumed Vc= 3 ft/s 

Disregard subsection: 

Using assumed velocity 

Average velocity, Vc= 

Flow length, lc= 
Travel time, Te= 

Total Time of Cone.= 

Peak Discharoe: 
Drainage Area: 

Da= 
Runoff curve number, CN= 
Time of Concentration, Tc= 
Rainfall Distrubution Type: 

Storm Frequency: 
24 hour duration Rainfall, P= 

Initial Abstraction, Ia = 
Ia I P = 

Direct Runoff, Q= 
Unit peak discharge, Qu= 

I Peak Discharge, Qp= 

3.00 ft/s 
260 feet 

0.02 hours 

0.10 hours 

0.5 acres 
0.00078 sq mi 

90.0 
0.10 hours 

ll 
25 years 

3.20 inches 
0.222 

0.10 
2.17 
1010 csm/in 

1.7 cfs 
Sp'eadsbect Tcmpl.llt By Briaa Mi1W 

!EQuations and TR-55 References\ 

From Table 3-1 

0.007 • (n'L)"'.8 

P2yr"0.5 • S"'.4 

From F~g~~re 3·1 

L/3600V 

(1.49 • Rh•213' Sc-'1/2) In 

l/3600V 

From F~gure B-2 

From Figures B-3 to 8-8 

From Table 4-1 

From Table 2·1 

From Exhib~ 4-1 , 4-IA, 4-11, 4-111 

Qu • sq miles • Q 

If 



·:~.' 

·•·. 
::: 

Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

Slope 

Left Side Slope 

Right Side Slope 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

F roude Number 

Flow Type 

Bench 3 
Worksheet for Triangular Channel 

Bench 3 

Triangular Channel 

Manning's Formula 

Channel Depth 

15 

0.045 Extrapolated from Fig. 3 (see attached) 

0.040000 ftlft 

2.75 H:V 

10.00 H:V 

1.70 cfs 

0.36 ft 

0.8 ft2 

4.65 ft 

4.57 ft 

0.34 ft 

0.054631 ftlft 

2.08 ftls 

0.07 ft 

0.43 ft 

0.86 

Subcritical 

Project Engineer: GeoCivil Group 
c:\haestad\fmw\lanl\benches- 25yr.fm2 Roy F. Weston Inc FlowMaster v6.1 [614o] 
3/11/2004 11:46 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 



Technical Release 55 Method of Analysis for Anding Peak Discharges: 

Client/Subject: Bench 4 
Description: LANL 

Prepared by: SW 
Date: 09 Mar 04 I Math Check: 

Runoff Cuw Number: 

Soil Cover Description 
Group 

c Rock 

RWM 

Area 
(acres) 

0.6 

0.6 

Print Date: 11 Martl4 10:34 a 

W.O.#: ~0~0 

CN Product 

0.0 
90 56.7 

0.0 
0.0 
0.0 

56.7 

Composite CN= 90 

File: Bench 4 

Runoff Time of Concentration: 
Use Assumed Travel Time? 

Manning Roughness, n= 
Sheet flow length, Lsf= 

Two year 24 hour rainfaU, P 2yr= 
Average land slope, Sst= 

Travel time, Tsf= 

no (yes/no) 

Sheet Flow 
0.13 

72 feet (300 ft max) 
1.51 inches 
0.67 ftlft 
0.04 hours 

Shallow Concentrated Flow 
Surface Description: Unpaved (paved/unpaved) 

Flow Length, Lsc= 0 feet 

Average Land Slope, Sse= 0.36 ftlft 
Average Velocity, Vsc= 9.7 ft/s 

Travel time, Tsc 0.00 hours 

Channel Flow 
Use Assumed Velocity? yes (yes/no) 

Assumed Vc= 3 ftls 

Disregard subsection: 
Using assumed velocity 

Average velocity, Vc= 

Flow Length, Lc= 
Travel time, Tc= 

Total Time of Cone.= 

Peak Dischame: 
Drainage Area: 

Da= 
Runoff curve number, CN= 
Time of Concentration, Tc= 
Rainfall Dlstrubution Type: 

Storm Frequency: 
24 hour duration Rainfall, P= 

Initial Abstraction, Ia = 
Ia /P::: 

Direct Runoff, Q= 
Unit peak discharge, Qu= 

I Peak Dischalfle, Qp= 

3.00 ft/s 

300 feet 

0.03 hours 

0.10 hours 

0.6 acres 
0.00098 sq mi 

90.0 
0.10 hours 

IJ 
25 years 

3.20 inches 
0.222 

0.10 
2.17 
1010 csmlin 

2.2 cfs 
~ T.,.piatcBy Bria htilla-

CEouat!ons and TR-55 References! 

From Table 3-1 

0.007 • (n"\.)"0.8 

P2yr"0.5 • S"'.4 

From FiQUfe 3-1 

L/3600V 

(1.49 • Rh"213 • Sc"112) In 

L/3600V 

From Figure 8-2 

From FigU(es B-3 to B-8 

From Table 4--1 

From Table 2-1 

From Exhibit 4-1 , 4-IA, 4-11, 4--111 

au•sqm~es·a 

lb 
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Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Mannings Coefficient 

Slope 

Left Side Slope 

Right Side Slope 

Discharge 

Results 

Depth 

Flow Area 

Wetted Perimeter 

Top Width 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

Bench 4 
Worksheet for Triangular Channel 

Bench 4 

Triangular Channel 

Manning's Formula 

Channel Depth 

0.045 

0.040000 ft/ft 

2.75 H: V 

10.00 H :V 

2.20 cfs 

Extrapolated from Fig. 3 (see attached) 

0.39 ft 

1.0 ft2 

5.12 ft 

5.03 ft 

0.37 ft 

0.052784 ft/ft 

2.21 ft/s 

0.08 ft 

0.47 ft 

0.88 

Subcritical 

Project Engineer: GeoCivil Group 
c:\haestad\fmw\lanl\benches- 25yr.fm2 Roy F. Weston Inc FlowMaster v6.1 [614o] 
3/11/2004 11:46 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 
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Technical Release 55 Method of Analysis for Finding Peak Discbarges: 

Client/Subject Bench 5 
Description: LANL 

Prepared by: sw 
Date: 23 Feb 04 I Math Check: 

Runoff Curve Number. 

SOil Cover Description 
Group 

c Grass 
c Rock 

SW 

RWM 

Area 
(acres) 

1.9 
0.6 

2.5 

CN 

85 
90 

Print Date: 

W.O.#: 

Product 

161.5 
54.0 

0.0 
0.0 
0.0 

215.5 

11 Martl4 10:38 a 

OOOOO..QOO..OOO 

Composite CN= 86 

File: Bench S 

Runoff Time of Concentration: 
Use Assumed Travel Time? 

Manning Roughness. n= 
Sheet flow length, Lsf= 

Two year 24 hour rainfall, P 2yr­
Average land slope, Sst= 

Travel time, Tsf= 

no 

Sheet Flow 
0.1 

(yes/no) 

300 feet (300 It max) 
1.51 inches 
0.03 ftlft 
0.35 hours 

Shallow Concentrated Flow 
Surface Description: Unpaved (paved/unpaved) 

Flow Length, Lsc= 180 feet 
Average Land Slope. Sse= 0.15 ftlft 

Average Velocity, Vsc= 6.2 ft!s 
Travel time, Tsc 0.01 hours 

Channel Flow 
Use Assumed Velocity? yes (yes/no) 

Assumed Vc= 4 fUs 

Disregaro subsection: 
Using assumed velocity 

Average velocity, Vc= 
Flow Length, Lc= 

Travel time, Tc= 

Total Time of Cone.= 

Peak Dischame: 
Drainage Area: 

Da= 
Runoff curve number, CN= 
Time of Concentration, Tc= 
Rainfall Distrubution Type: 

Storm Frequency: 
24 hour duration Rainfall, P= 

Initial Abstraction, Ia = 
Ia I P = 

Direct Runoff, 0= 
Unit peak discharge, Qu= 

Peak Discharge, Qp= 

4.00 ft/s 
240 feet 

0.02 hours 

0.38 hours 

2.5 acres 
0.00391 sq mi 

86.0 
0.38 hours 

II 
25 years 

3.20 inches 
0.326 
0.10 
1.84 
609 csmlin 

4.4 cfs 
Spr.-.,. T-By Briao Milla 

!Eaua!Jons and TR-55 References> 

From Table 3-1 

0.007 • (n'L)"0.8 

P2yr"'.5 • 5'"0.4 

From Figure 3-1 

L/3600V 

(1.49 • Rh"213 • W112) In 

l/3600V 

From Figure B-2 

From Figures 8-3 to 8-8 

From Table 4-1 

From Table 2-1 

From Exhibit 4-1 , 4-IA. 4-11. 4-111 

Qu • sq miles • Q 

/J? 
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Bench 5 

Worksheet for Triangular Channel 

Project Description 

Worksheet Bench 5 

Flow Element Triangular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Mannings Coefficient 0.060 Fig. 3 (see attached) 

Slope 0.040000 ftlft 

Left Side Slope 2.75 H:V 

Right Side Slope 10.00 H:V 

Discharge 4.40 cfs 

Results 

Depth 0.57 ft 

Flow Area 2.1 ft2 

Wetted Perimeter 7.40 ft 

Top Width 7.27 ft 

Critical Depth 0.49 ft 

Critical Slope 0.085554 ft/ft 

Velocity 2.12 ft/s 

Velocity Head 0.07 ft 

Specific Energy 0.64 ft 

Froude Number 0.70 

Flow Type Subcritical 

Project Engineer: GeoCivil Group 
c:\haestad\fmw\lanl\benches -25yr.fm2 Roy F. Weston Inc AowMasterv6.1 (614o) 

3/1112004 10:37 AM © Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 



Project Description 

Worksheet 

Flow Element 

Method 

Solve For 

Input Data 

Downchute 1 
Worksheet for Trapezoidal Channel 

Downchute 1 - NEW 

Trapezoidal Channel 

Manning's Formula 

Channel Depth 

Mannings Coefficient 0.090 Extrapolated from Fig. 3 (see attached) 

Slope 0.333333 ftlft 

Left Side Slope 3.00 H:V 

Right Side Slope 3.00 H:V 

Bottom Width 12.00 ft 

Discharge 4.40 cfs 

Results 

Depth 0.14 ft 

Flow Area 1.7 ft2 

Wetted Perimeter 12.89 ft 

Top Width 12.84 ft 

Critical Depth 0.16 ft 

Critical Slope 0.221824 ft/ft 

Velocity 2.52 ft/s 

Velocity Head 0.10 ft 

Specific Energy 0.24 ft 

Weak undular hydraulic jump with surface 

turbulence; per Fig. 15-4, V.T. Chow "Open 

Froude Number 1.20 Channel Hydraulics", 1959. No visible 

turbulence anticipated due to the size of Rip 

Rap vs. depth of flow (interstitial flow). 

Flow Type Supercritical 

Project Engineer: GeoCivil Group 
c:\haestad\fmw\lanl\downchutes.fm2 Roy F. Weston Inc FlowMaster v6.1 [614o] 
3/2412004 5:12PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 
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398 RAPIDLY V AlUBD J'LOW' 

zontal rectangular channels. For horizontal nonrectangula.r channels, 
similar curves may also be prepared. 

The theoretical curves for YJ/ E 1 and h;/ E1 have been verified experi­
mentally by Bakhmeteff and Matzke [17}, who found that these curves 
give values of y,fEt and h1/Et about 3 to 4% greater than the experi­
mental values. 1 The characteristic curves were also checked with U.S. 

.l.. 
'• 

7 

6 

~ 

" 

. 

/ 1'--
t--

r--L=-:1 ,, 
R:~~~ ,_- ,. 
v, , :..~.::=~-

I 

I I I I I II I I I I 
Unhlot ~~-~sclllotin Steod7 jvmp Strang jump jum~-~ ~t~mP jump 

oj. ----- ~-iiaTiiirioiinan'Ci'" !" • ·xcciplab"i; "T ·-E 1 P"inliv; li1iiin9b"aiii,-oiii'-S•''"" 7•!--· Wo•r ·• 
lllrlu•l•rce •"'' pet form once rov;h 1vrfoc• condition• 

1.1 2 3 " ~ 6 7 B 9 10 II 12 13 14 1.5 16 17 18 19 21 

F:::./. 2 F,••.V.ro. 
Flo. 15-4. I.ength in terms of sequent depth Sf• of jumps in horisontal channels. 
(Baaed on data and reccmmendcztiom of U.S. Burfl(lu of R«:lamation (34}.) 

Bureau of Reclamation data [34,35] obtained from six test flumes. Per­
fect agreement was found between the 1/t/ Et curve and the data. The 
agreement between the E,/Et or llE/Et curVe and the data was fairly 
good except for Ft < 2. The experimental curve for flE/E1 recom­
mended by the Bureau is shown by the dashed line (Fig. 15-3). The 
agreement between the y,fEt and h;/Et curves a~d the data was good for 
high F 1 values, but the scattered data failed to define the curves accu­
rately for F 1 < 3. 

lG-G. Length of Jump. The length of a jump may be defined as the 
distance measured from the front face of the jump to a point on the surface 
immediately downstream from the roller. This length cannot be deter­
mined easily by theory, but it has been investigated experimentally by 
many hyd'raulicians.' 

1 It ia poBBible that at least part of thiB discrepancy ia due to the scale effect of the 
testing model (see next article). 

1 Among them Safranez at the Technical University of Berlin {36,37), W6ycicki a~ 
the Federal Institute of Technology in Zurich, Switaerland {38}, Aravin in RW18ia [39], 
Bakhmetel! and Matzke at Columbia University [171, Moore at the California Insti­
tute of Technology [40), and.the engineers of the U.S. Bureau of Reclamation {34,35]. 

' :·:·:~~;::.: .. ~·~ i: '.1 ,::.:;·~:;-::~~;; ~ ·;,: ~ <~ ;~;· ~·:>~·:': 
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16-t. Jump in BorizontalltectaDplar Chume11.1 For supercritical 
fiow in a horizontal rectangular channel, the energy of fiow is dissipated 
through frictional resistance along the channel, resulting in a decrease in 
velocity and an increase in depth in 
the direction of flow. A hydraulic 
jump will form in the channel if the 
Froude number J!' 1 of the flow, the 
fiow depth 1/t, and a downstream 
depth f/1 satisfy the equation 

1/t - ~( v'l + 8l!'t1 - 1) 
1/1 

(3-21) 

This equation may be represented by 
the curve in Fig. 15-1. This curve 
has been verified satisfactorily With 
many experimental data and will be 
found very useful in the ana.lysi.s and 
design for hydraulic jumps. · 

11-3. Types of Jump. Hydraulic 
jumps on horizontal fioor are of 
several cUstinct types. According to 
the studies of the U .8. Bureau of 
Reclamation [34,35], these types can 
be conveniently classified according 
to the Froude number J!' 1 of the in­
coming flow (Fig. 15-2), as follows: 

For F1 • 1, the flow is critical, and 
hence no jump can form. 

For F 1 • 1, to_JJ, the water sur·· 
shows undulations, and the jump 

is called an ufldular jump. 

--* .._.. ..... .,.,.. .... - - . 

M///J////~t:r;r=~//////H/1/k 
__..--~-

~ ----..., ___ .. ~::; .... --;,...,.. _.,. ..... ...... ..... 
*"""" _..,. ._.. ... 

'1///1/lii///J//J/#,///J/J//1//////J//////////7/71 
f,•1.7·2.5 Waokjl.mp 

~?"J­
;,11.,11.;.1>? -: -- --~......, 7/muMr//J/1/;/Mmill-?wll/l/d/ 

f 1• 4.!5·9.0 Sttocly ~ 

For l!'t • 1.7 to 2.5, a series ofsmall 
rollers develop on the surface of the Flo. 15-2. Various types of hydraulic 
jump, but the downstream water sur- jump. 
face remains smooth. The velocity 
throughout is fairly uniform, and the energy loss is low. This jump 
may be called a weak jump. 

For F 1 - 2.5 to 4.5, there is an oscillating jet entering the jump bottom 
to surface and back again with no periodicity. Each oscillation produces 

t For hydraulic jumps in tnpesoidal channels, eee [301 and [31]. For jumps in 
cloaed conduitll, aee (29) and [32). For a general treatment of nonrectangulAr channels, 
eee• . ~ 

:\0 
........... --------·------~-----·f_ 



TABLE6 
Maximum Pennisslble Shear Stresses for Various Channel Liners 

Lining Category Lining Type lbltr 

Unlined - Erodible Soils* Silts, Fine -Medium Sands 0.03 
Coarse Sands 0.04 
Very Coarse Sands 0.05 
Fine Gravel 0.10 

Erosion Resistant Soils- Clay loam 0.25 
Silty Clay loam 0.18 
Sandy Clay Loam 0.10 
loam 0.07 
Slit Loam 0.12 
Sandy loam 0.02 
Gravely, Stony, Channe_ty_ Loam 0.05 
Stony or Channery Silt Loam 0.07 

Temporary Liners Jute 0.45 
Straw with Net 1.45 
Coir - Double Net 2.25 
Coconut Fiber -Double Net 2.25 
Curled Wood Mat 1.55 
Curled Wood-Double Net 1.75 
Curled Wood - Hi Velocity 2.00 
Synthetic Mat 2.00 

Vegetative Liners Class B 2.10 
Class C 1.00 
Class 0 0.60 

Riprap*** R-1 0.25 
R-2 0.50 
R-3 1.00 -R-4 2.00 ~ 
R-5 3.00 f--
R-6 4.00 
R-7 5.00 
R-8 8.00 

• Soils having an erodibility •K" factor greater than 0.37. 
•• Soils having an erodibility "K" factor less than or equal to 0.37 
*** Permissible shear stresses based on rock at 1651blcuft. Adjust velocities for other rock weights 

used. See Table 12. 

Manufacturer's shear stress values based on independent tests may be used. 

~/ 

363-2134-008/ April15~000 I Page 21 
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Wherever vegetative Hnings are proposed, a suitable temporary liner shall be provided. Separate 
calculations should be provided showing sufficient capacity and adequate protection both before and 
after establishment of the vegetation. Maximum shear stress and roughness coefficients for the 
temporary liners should conform to Table 6 or the manufacturer's specifications. Wherever 
manufacturer's specifications are used, they should be documented in the narrative. Table 8 provides 
roughness coefficients for some commonly used temporary liners. Additional information on the design 
and use of channel linings may be obtained from the Federal Highway Administration's Hydraulic 
Engineering Circular No. 15 (April 1988). Copies of this publication may be obtained by contacting: 

National Technical Information Service 
5285 Port Royal Road 
Springfield, VA 22161 
Telephone: (703) 605-6000 
Publication No.: PB-86-184-835 

TABLES 
Manning's Roughness Coefficient {"n") for Commonly Used Temporary Channel Linings 

Manning's "n" 

DeotRanaes 
0. 0.5 ft. 0.5. 2.0 ft. >2.0 ft 

Llnirtg Type (0 • 0.15 m) (0.15- 0.61 ml (>0.61 m) 

Jute Net 0.028 0.022 0.019 
Curled Wood Mat 0.066 0.035 0.028 
Synthetic Mat 0.036 0.025 0.021 

The maximum permissible shear stresses for Riprap channel linings are given in Table 6. The value of 
Manning's "n" used should be taken from Figure 3. Since the roughness coefficient varies significantly 
with the size of the rock and the depth of flow, use of standard "n" values may result in undersizing of 
the channel or of the riprap protection. NOTE: Due to the rapid Increase In shear stress with 
Increasing bed slope, reno mattresses or gablons should be considered for gradients > 10% 
(0.1 0 ftlft). 

TABLE9 
Rlprap Gradation, Filter Blanket Requirements, Maximum Velocities 

Graded Rock Size llnl Filter Blanket ReQuirements** 
Placement v ..... 

NSANo. Max. dso* Min. Size NSANo. Thickness (ft/sec 
R-1 1.5 .75 No.8 F$-1 N/A 2.5 
R-2 3 1.5 1 FS-1 N/A 4.5 
R-3 6 3 2 F$-1 3 6.5 
R-4 12 6 3 F$-2 4 9.0 
R-5 18 9 5 F$-2 6 11.5 
R-6 24 12 7 F$-3 8 13.0 
R-7 30 15 12 F$-3 10 14.5 

* The dso stone size is the size exceeded by 50% of the total weight of the tonnage shipped (i.e. 50% 
by weight shall consist of pieces larger than the dso stone size"). 

** This is a general standard. Soil conditions at each site should be analyzed to determine actual filter 
size. A suitable woven or non-woven geotextile underlayment, used according to manufacturer's 
recommendations, may be substituted for the filter stone. 

Frowr: PIJJJEP 
363-2134-008/ April15, 2000 I Page 24 
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DESIGN OF RIPRAP APRON OUTLET PROTECTION FROM A ROUND PIPE FLOWING FULL . ..rtttttmrt 

~ 
MINIMUM TAILWATER CONDITION {Tw< 0.5 DIAMETER) 
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• For disoharge velocities exceeding Maximum Allowable for Riprap Indicated, lncret~Se dso stone size and/or provide velocity reduction device. 
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Los Alamos Airport Landfill 
TA-73 

Hydraulic Calculations Summary 

Estimated 
Drainage 25-yr24-hr 
Feature storm 

discharge 
CFS 

Channel1 5.2 

Bench 1 1.1 

Bench 2 1.7 

Bench 3 1.7 

Bench4 2.2 

Bench 5 4.4 

Downchute 1 4.4 

Shear stress calculated as: 

where, 

Bed Slope 
Flow 

Shear 
Flow 

Depth Velocity 

ftlft ft psf fps 

0.017 0.49 0.52 3.09 

0.04 0.30 0.75 1.86 

0.04 0.36 0.90 2.08 

0.04 0.36 0.90 2.08 

0.04 0.39 0.97 2.21 

0.04 0.57 1.42 2.12 

0.33 0.14 2.88 2.52 

t = y*d*s 

t = shear stress, psf 
r = unit weight of water, pcf {62.4 pet) 
d =flow depth, ft 
s = bed slope, ft/ft 

Proposed Slope Protection 

Erosion Mat 

R-3 Rip Rap 

R-3 Rip Rap 

R-3 Rip Rap 

R-3 Rip Rap 

R-4 Rip Rap 

R-5 Rip Rap 



SHEET_l_oF ~ 
CLIENT/SUBJECT_--=lA:..:.N:..:..:.l ________________ W.O. NO 00000000000 

TASK DESCRIPTION landfill Too Erosion Forces Estimate TASK NO 000000 

PREPARED BY S 

MATH CHECK BY R 

METHOD REV. BY R 

w 
CM 

WM 

DEPT 

DEPT 

DEPT 

1495 DATE 4/14/2004 APPROVED BY 

1495 DATE 4/14/2004 

1495 DATE 4/14/2004 DEPT DATE 

Objective: Determine velocities and shear forces generated by the sheet flow atop of the Los Alamos 

Airport Landfill during 2-yr, 24-hr storm. 

References: US Department of Agriculture, Soil Conservation Service "Urban Hydrology For Small 

Watersheds. Technical Release 5~" (TR-55). 

Discussion: 

This calculation approximates velocities and shear forces experienced by the cover of the landfill during a 

2-yr 24-hr storm. Calculations address two sets of conditions: bare soil prior to the establishment of 

vegetation, and established vegetation. Attached are calculations for both conditions. Sheet flow was 

examined for a 300-ft length of a 3% slope. Time of travel for sheet flow was calculated based on the 

TR-55 Equation 3-3: 

T = 0.007(nL)0
'
8 

I (/;)0.5 s0.4 

Where: T, = travel time, hr 

n =Manning's roughness coefficient 

L == flow length, ft 

P1 = 2-yr, 24-hr rainfall, in 

S = slope, ftlft 

Manning's coefficient is assumed 0.05 for rough, bare soil, and 0.15 for short prairie grass (stabilized 

cdnditions) per TR-55 Table 3-1. Resulting time of travel T1 is 0.20 hrs for bare soil, and 0.49 hrs for 

stabilized conditions. Based on time of travel and 300-ft length, average velocities are 0.4 fps for bare 

soil and 0.2 fps for stabilized conditions (calculated at length/time of travel). 

However, for shallow concentrated flow that might start to form on runs longer than 300 ft, time of travel 

is only 0.02 hrs for the remaining 180 ft, with average velocity of about 2.8 fps for both pre- and post­

stabilization conditions (see attached). 

File Name: Top of Landfill Erosion Estimate Print date: 04/14/04 4:27PM 
Template by Brian Miller I Apr<J7 



SHEET_.1::_oF ~ 
CUENT/SUBJECT_-.!:LA~N:.:l.__ _______________ W.O. NO 00000000000 

TASK DESCRIPTION landfill Top Erosion Forces Estimate TASK NO 000000 

PREPARED BY S 

MATH CHECK BY R 

METHOD REV. BY_..: 

w 
CM 

RWM 

DEPT 1495 

DEPT 1495 

DEPT 1495 

DATE 4/14/2004 APPROVED BY 

DATE 4/14/2004 

DATE 411412004 DEPT DATE 

Velocities generated by these calculations are generally found acceptable for vegetated surfaces. Velocity 

of2.8 cfs for shallow concentrated flow on bare soil may be excessive for some of the soils identitied in 

Section 02200 of Construction Specifications as acceptable for topsoil materials. Therefore an attempt 

should be made to control flow velocities before vegetation establishment. 

Shear forces can be calculated as: 

Where: •= shear stress.lb/ft2 

r= unit weight of water, lb/ft3 

d = flow depth. ft 

S = slope, ftlft 

r:= ydS 

Depth of flow can be estimated by approximating sheet flow as a very wide and shallow channel. 

Calculations using Haestad Flowmaster program are attached. Discharge was assumed using the worst­

case scenario: flow along the eastern edge of the landfill, before it enters a 3:1 area (see attached 

calculations). Channel width was assumed to be 300ft (the entire eastern edge). Both scenarios yielded 

depth of flow of about 0.02 ft, which results in a shear stress of: 

T = 62.4• 0.02• 0.03 = 0.037/bfjl 

This shear stress can be assumed acceptable per "Maximum Permissible Velocities and Corresponding 

Unit Tractive Force (Shear Stress)" U.S. Bureau ofReclamation Research, Fortier and Scobey, 1926. See 

attached tables for reference on allowable velocities and shear stress. 

···································· ...... ···-······· ----- -···-············· ................ ·········· ........... ·········································· ······················-·········· 
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Technical Release 55 Methoo of Analysis for Finding Peak Discharges: 

ClienUSubject: LANL 
Description: Worst~ase bare soli flow 

Prepared by: sw 
Date: 14 Apr 04 Math Check: sw 

Method Check: RWM 

Runoff Curve Number: 

Soil Cover Description Area 

Group (acres) 

c Bare Soil 1.9 

1.9 

CN 

90 

Print Date: 
W.O.#: 

Product 

171.0 
0.0 
0.0 
0.0 
0.0 

111.0 

14Apr04 2:23 p 

00000.000-000 

Composite CN= 90 
Runoff Time of COncentration: 

Use Assumed Travel Time? 

Manning Roughness. n= 
Sheet flow length, Lsf= 

Two year 24 hour rainfall, P 2yr= 
Average land slope, Sst= 

Travel time, Tsf= 

no 

Sheet Flow 
0.05 

(yes/no) 

300 feet (300 ft max} 
1.51 inches 
0.03 ftlft 
0.20 hours 

Shallow Concentrated Flow 
Surface Description: Unpaved (paved/unpaved) 

Flow Length, Lsc= 180 feet 
Average Land Slope, Sse= 0.03 ft/ft 

Average Velocity, Vsc= 2.8 Ills 
Travel time, Tsc 0.02 hours 

Channel Flow 
Use Assumed Velocity? yes (yes/no) 

Assumed Vc= 4 fUs 

Disregard subsection: 
Using assumed velocity 

Average velocity, Vc= 
Flow length, Lc= 

Travel time, Te= 

Total Time of Cone.= 

Peak Discharge: 
Drainage Area: 

Oa=: 

4.00 fils 
0 feet 

0.00 hours 

0.22 hours 

1.9 acres 
0.00297 sq mi 

Runoff curve number, CN= 90.0 
Time of Concentration, Tc= 0.22 hours 
Rainfall Distrubution Type: II 

Storm Frequency: 2 years 
24 hour duration Rainfall, P= 1.51 inches 

Initial Abstraction, Ia = 0.222 

!Eguations and TR-55 ReferenceS) 

From Table 3-1 

0.007 • (n'L)•0.8 

P2yt"'.5' 5"0.4 

From Fogure 3-1 

L/3600V 

(1.49 • RhA2J3 • Sc"1/2)/ n 

L /3600V 

From Figure 8·2 

Ftom FigUres B-3 to B-8 

From Table 4·1 
· ·· ····· ···· ·· ..... laiP·=·· ....... o:·1s ........................... · .............................. . 

Direct Runoff, Q= 0.69 
Unit peak discharge, Qu= 752 csmlin 

File: Worst Case bare soil tldw Peak Discharge, Qp= 
~ ft~~~JIIIe By Brim Mill« 

1.5 cfs 

From Tabla 2-1 

From Exhibit 4-1 , 4-IA, 4-11, 4-nt 

Ou"sqmiles"O 



Technical Release 55 Method of Analysis for Finding Peak Discharges: 

ClienUSubject: LANL 
Description: Worst-Case scenario grass 

Prepared by: sw 
Date: 14 Apr 04 Math Check: sw 

Method Check: RWM 

Bunoff Curve Number: 

Soil Cover Description Area 
Group (acres) 

c Grass 1.9 

1.9 

CN 

85 

Print Date: 
W.O.#: 

Product 

161.5 
0.0 
0.0 
0.0 
0.0 

161.5 

14Apf04 2:52 p 

ooooo-ooo-ooo 

Composite CN= 85 
Runoff Time of Concentration: 

Use Assumed Travel Time? no (yes/no) 

Sheet Flow 
Manning Roughness. n= 0.15 

Sheet flow length, Lsf= 300 feet (300ft max) 
Two year 24 hour rainfaU, P 2yr= 1.51 inches 

Average land slope, Ssf" 0.03 ftlft 
Travel time, Tsf= 0.49 hours 

Shallow Concentrated Flow 
Surface Description: Unpaved (paved/unpaved) 

Flow Length, lsc; 180 feet 
Average Land Slope, Sse= 0.03 ftlft 

Average Velocity. Vsc= 2.8 ftls 
Travel time, Tsc 0.02 hours 

Channel Flow 
Use Assumed Velocity? yes (yes/no) 

Assumed Vc= 4 ftls 

Disregard subsection: 
Using assumed velocity 

Average velocity, Vc= 

Flow Length, Lc= 
Travel time, Tc= 

Total Time of Cone.= 

4.00 rus 
o feet 

0.00 hours 

0.50 hours 

Peak Discharge: 
Drainage Area: 

Da­
Runoff curve number, CN:: 

1.9 acres 
0.00297 sq mi 

85.0 
Time of Concentration, Tc:: 0.50 hours 
Rainfall Dlstrubution Type: II 

Storm Frequency: 2 years 
24 hour duration Rainfall, P= 1.51 inches 

Initial Abstraction, Ia = 0.353 
................................................................ fa·J"P= ........ 0:23 .......... .. 

Direct Runoff, 0= 0.46 
Unit peak discharge, Qu= 478 csm/in 

File: Worst Case grass flow I Peak Discharge, Qp= 0.6 cfs 
Spn11blta:t TmlpG&It' By Bli• !.tii!« 

!Equations and TR-55 References> 

From Table 3-1 

0.001 • (n"L)"'.8 
P2yr"0.5 • $"0.4 

From Figure 3-1 
l/3600V 

(1.49 • Rh"213 • Sc•1!2) t n 

LJ 3600V 

From Figure B-2 

From Figures B-3 to B-6 

From Table 4-1 

From Table 2·1 

From Exhibit 4-1 • 4-IA, 4-11. 4·111 

au • sq miles • Q 



Project Description 

Worksheet 
Flow Element 
Method 
Solve For 

Input Data 

Mannings Coefficient 
Slope 
Bottom Width 
Discharge 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type 

Bare Soil Sheet Flow 
Worksheet for Rectangular Channel 

Bare Soil 
Rectangular Channel 
Manning's Formula 
Channel Depth 

0.050 
0.030000 ft/ft 

300.00 ft 
1.50 cfs 

0.02 ft 
4.7 ft2 

300.03 ft 
300.00 ft 

0.01 ft 
0.173913 ft/ft 

0.32 ft/s 
1.6e-3 ft 

0.02 ft 
0.45 

Subcritical 

... - ................................... - ................ ··································-·········································-·---············· .. ····························· ......................................................... . 

Project Engineer: GeoCivil Group 
c:lhaestad\linw\lanl\sheet flow.fm2 Roy F. Weston Inc FlowMaster v6.1 (614o) 
4/14/2004 4:26PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 



Project Description 

Wori<Sheet 
Flow Element 

Method 
Solve For 

Input Data 

Mannings Coefficient 

Slope 
Bottom Width 
Discharge 

Results 

Depth 
Flow Area 
Wetted Perimeter 
Top Width 
Critical Depth 
Critical Slope 
Velocity 
Velocity Head 
Specific Energy 
Froude Number 
Flow Type 

Grass Sheet Flow 
Worksheet for Rectangular Channel 

Grass 
Rectangular Channel 

Manning's Formula 

Channel Depth 

0.150 
0.030000 ftlft 

300.00 ft 
0.60 cfs 

0.02 ft 
5.2 ftZ 

300.03 ft 
300.00 ft 
4.99e-3 ft 

1.918617 ft/ft 
0.12 ft/s 

2.06e-4 ft 
0.02 ft 
0.15 

Subcritical 

... ···················-········••······················-······--·--···-------~······································
··---·····--···········---------·-·················--·-----·······-·------···-··-··-·· ··-··-·····-----------------·-·-·------------------········ ' ..... 

Project Engineer: GeoCivil Group 

c:\haestad\fmw\lanl\sheet flow.fm2 Roy F. Weston Inc FlowMaster v6.1 (614o] 

411412004 4:23PM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 



Channel and Slope Stability for Construction Site Erosion Control 
laf_g 

Page~ 

which are always more effective than control practices applied after erosion has occurred. The design approaches descnbed 
in this module can be also used with different criteria, based on allowable erosion yield. 

General Channel Stability Shear Stress 
Relationship 
The following discussion on the general shear stress relationships and channel bed movement is summarized from COE 
( 1994; Engineering and Design: Channel Stability Assessmellt for Flood Control Projects. EM 111 0-2-1418). Although this 
reference is specifically for large channels, many of the basic concepts are similar to what occurs at construction site, and 
these are specifically addressed in the following. More extensive infonnation on these topics is available in numerous 
textbooks and manuals on sediment transport and channel design. 

Allowable Velocity and Shear Stress 

The concepts of allowable velocity and allowable shear stress are closely linked. Titey have been used mainly to design 
channels free from boundary erosion. In chamtels transporting sedimenr, however, the design should ensure that sediment 
outflow equals sediment inflow. Modifications of allowable velocity or shear stress to allow for sediment transpon have been 
proposed in a few references, but are oflimited applicability (see the discussion on the "regime" theory in McCuen 1998, for 
example). 

Allowable Velocity Data 

The concept of allowable velocities for various soils and materials dates from the early days of hydraulics. An example of 
simple velocity criteria data is given by Table 5-1 (COE undated, EM 1110-2-1601). Table 5-2 is a similar table, from U.S. 
Bureau of Reclamation research (Fortier and Scobey 1926, reprinted by McCuen 1998), that also shows the corresponding 
allowable shear stresses and Manning's roughness values. 

Table 5-1. Example of Simple Allowable Velocity Data (From COE undated, EM 1110-2-1601) 

!channel Material Mean Channel 
Velocity (ftlsec) 

lne Sand 2.0 
oarse Sand 4.0 
ine Gravel 6.0 

~arth 
Sandy Silt 2.0 

Silt clay 3.5 

Clay 6.0 

Grass-6ned Earth (Slopes less than 5%) 

Bermuda Grass 
Sandy Silt 6.0 

Silt Clay 8.0 

Kentucky Blue Grass 
Sandv Silt 5.0 

Silt Clay 7.0 
IPoor Rock {usually sedimentary} 10.0 

Soft Sandstone 8.0 

Soft Shale 3.5 
!Good Rock (usually igneous or hard 
nretamorphic) 20.0 

Table 5-2. Maximum Permissible Velocities and Corresponding Unit Tractive Force (Shear Stress) (U.S. Bureau of 
..................... Reclamation .research •.. Fortier. and..Sc.ab.e.y.1.92.6) ............................ _.......................... .. ..... ............ ......................... ............................................ .......... .. ... ............. . . ........... . 

Material n 

Clear Water (diversion 
structures) 

v 

Water Transporting 
Colloidal Silts {on site and 

down slope) 
v 

http://www .eng.ua.edu/-rpitt/W orkshop/WSErorionControllModule5/Module5 .htm 4/14/2004 
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(ft/sec) (lb/ft2) (ft/sec) (lb/ft2) 

Fine sand, colloidal 0.020 1.50 0.027 2.50 0.075 
Sandy loam, noncolloidal 0.020 1.75 0.037 2.50 0.075 
Silt loam. noncotloidal 0.020 2.00 0.048 3.00 0.11 
Alluvial silts, noncolloidal 0.020 2.00 0.048 3.50 0.15 
Ordinary firm loam 0.020 2.50 0.075 3.50 0.15 
Volcanic ash 0.020 2.50 0.075 3.50 0.15 
Stiff clay, very colloidal 0.025 3.75 0.26 5.00 0.46 
Alluvial silts, colloidal 0.025 3.75 0.26 5.00 0.46 
Shales and hardpans 0.025 6.00 0.67 6.00 0.67 
Fine gravel 0.020 2.50 0.075 5.00 0.32 
Graded loam to cobbles when noncolloidal 0.030 3.75 0.38 5.00 0.66 
Graded silts to cobbles when noncolloidal 0.030 4.00 0.43 5.50 0.80 
Coarse gravel, noncolloidal 0.025 4.00 0.30 6.00 0.67 
Cobbles and shingles 0.035 5.00 0.91 5.50 1.10 

Note: 

·an increase in velocity of 0.5 ftlsec can be added to these values when the depth of water is greater than 3 ft 

• a decrease In velocity of 0.5 ft/sec should subtracted then the water contains very coarse suspended sediments. 

· for high and infrequent discharges of short duration, up to 30% increase in velocity can be added 

Another example is Figure 5-l, which shows data provided by the Soil Conservation Service (U.S. Department of Agriculture 
(USDA 1977). This figure discriminates between .. sediment-free" and "sediment-laden" flow. Adjustment factors are 
suggested by the USDA for depth of flow, channel curvature, and bank slope. 

•( 0 
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TASK DESCRIPTION Differential Settlement Evaluation TASK NO. ll40 

PREPARED BY _uA.~H~rup~ur ____ __ DEPT~ DATE 3/09/04 

MATH CHECK BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

METHOD REV. BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

BACKGROUND 

As part of the closure of the Los Alamos Airport Landfill, approximately 65,000 cubic yards of existing 
waste will be relocated on-site and soils will be imported to the site to construct a final cap over the 
waste materials. With the relocation of waste and the construction of an earthen cap, there exists a 
potential for settlement to occur, caused by the application of a surcharge load over potentially 
compressible materials. Based on the final grading plan, it has been determined that relocated waste is to 
be placed in thicknesses up to about 10 feet. The proposed earthen cap will consist of a minimum 6 
inches of existing or relocated interim cover material, an 18-inch thick infiltration layer and a 6-inch 
thick vegetative or erosion protection layer. 

Waste will be primarily excavated from the east slope of the landfill in order to achieve the desired 
effective slope inclination of 3H: IV, and will be relocated onto the existing flat area of the landfill. The 
maximum thickness of waste excavation is estimated to be about 35 feet. 

The design slope inclination for the flat portion of the landfill cap is 3%. The final slope inclination of 
the flat portion of the landfill, per NMAC regulations must be between 2 and 5%. In order to 
demonstrate that the minimum final slope will be maintained it is necessary to complete a settlement 
analysis. 

Settlement can be induced by several processes including the following: 

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

weight. 
3. Degradation/decomposition of existing subsurface materials. 
4. Dewatering of the subsurface. 

For the purposes of this analysis, settlement will be calculated based on two factors: 

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

b. Self-weight consolidation of the relocated waste, including the stress imposed by the 
weight of the capping materials. 
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TASK DESCRIPTION Differential Settlement Evaluation TASK NO. 1140 

PREPARED BY ~A~.H~rurn-=u~r ________ _ DATE 3/09/04 

MATH CHECK BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

METHOD REV. BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

Settlement due to degradation of the waste material will be neglected. The justification for neglecting 
potential settlement due to this process is the age of the waste, which has been in place for 30 to 60 years 
(placed 1943 to 1973), the climatic conditions (18 inches of precipitation per year), and the fact that a 
cap (that will limit infiltration) will be constructed to further retard the degradation process, if it is 
indeed still active. Settlement due to dewatering will also be neglected as no dewatering of the waste 
mass has been proposed. Furthermore, there is no evidence of a perched water table or leachate mound 
within the landfill. 

In some areas of the site it is anticipated that there will be a net decrease in load due to waste relocation, 
or in very limited areas, potentially no increase in load. In these areas, it is reasonable to assume that 
settlement will not occur or will be negligible. 

Finally, it is assumed that imported materials used to construct the cap, which will be placed in a 
controlled manner and compacted, will be essentially incompressible and therefore will not contribute to 
the overall settlement of the landfill. The underlying native soils are also assumed to be incompressible . 

Settlement of soils may occur almost immediately (elastic settlement) or can occur over an extended 
period of time (primary consolidation and secondary compression). Generally speaking, granular soils 
(sand and gravel) experience immediate settlement, while fine-grained soils (silt and clay) experience 
time-dependant settlement. The three stages or phases of settlement are primary consolidation, secondary 
compression (creep) settlement. Waste settlement behavior is similar to soils. For purposes of this 
analysis, the equation used to calculate the waste settlement implicitly assumes that I 00% primary 
consolidation of the compressible material has occurred. It therefore includes the elastic and primary 
consolidation components of settlement, but does not encompass time dependant secondary compression 
which occurs after primary consolidation is complete and is analogous to biodegradation settlement for 
waste material containing organic constituents. 

The existing grade, the estimated thickness of waste, and the proposed (final) grade are shown on 
Figures 1, 2, and 3. 

ANALYSIS 

In order to complete this settlement analysis, a 100 by 100 foot grid was placed over the landfill 
footprint. The total settlement at each nodal point was then calculated. The differential settlement 
between nodal points was subsequently determined and the slope of the landfill surface between nodal 

e \'.Nswci'.£NG•Share&LANL\9Q% Design'.Geotech'Settlement doc 
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TASK DESCRIPTION Differential Settlement Evaluation TASK NO. 1140 

PREPARED BY ~A~.Hwruv~u~r ________ ___ DEPT 1495 DATE 3/09/04 
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points was estimated and compared with the regulatory values Jisted above. 

The following equation was used to calculate settlement based on one-dimensional primary 
consolidation theory. The following is a fundamental equation in basic soil mechanics and is referenced 
in many soil mechanics text books. 

W = C~Hlog ( Po<iJ+lip) l Po(i) 

Where: 
..1.H = calculated settlement of compressible layer 

Equation 1 

Equation lA 

Cc =compression index of compressible material [note: C'c = Ccl( 1+ e0 )] 

H = thickness of compressible layer 
e0 = initial void ratio of compressible material before load application 
Po(i) = initial average effective overburden stress at mid-height of compressible layer 
..1.p(i) = attenuated increase in vertical load at mid-height of compressible layer 

The input parameters listed above were determined as follows: 

• C'c, for waste was obtained from work performed by WESTON at a municipal solid waste landfill in 
eastern Pennsylvania1

• From this study, the average value of Cc' based on a 56-point data base was 
determined to be 0.22. A value of 0.3 was calculated based on the mean value plus two standard 
deviations of the data base. There is therefore a 95.4% confidence level that the actual value of Cc' 

1 Deutsch, W.L., 0. Esterly, and J. Vitale. 1994 ''Modeling Settlements of an Existing Municipal Solid Waste (MSW) 
Landfill Sideslope Using an Earthen Surcharge Pile." Proceedings of"Settlement 94" Conference, Texas A&M University, 
College Station, Texas. 

• ''N"•<I'·.ENG•Share<nANt.;9()% Design\Gwtech'Settlement.doc 



::~: ·. 

·'.~. 

Sheet 4 of 8 

CLIENT/SUBJECT _...._T,_,A"'"'-7'"""3_.,L,.,O.,.S,....A...,L"'"A~M!.O.O""-S~A""'IR~P'-'O"-'R~T._L""'A~N~D"-'FI""L""L-"'C=L=O'-"'S""U"-'R""E'--- W. 0. NO 13104.002.001 
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will be less than 0.3, or, stated differently, 95.4% of the time, a measured value ofCc' for MSW will 
be less than 0.3. 

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

• e0 , initial void ratio of the waste - not required when using Cc' 
• Po(i), the initial overburden stress at the mid-height of the waste, was based on the estimated unit 

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

• ~P<il. the attenuated increase in vertical load at the mid-height of the waste, was based on the 
regraded geometry of the landfill and included the thickness of relocated waste and imported soil 
materials. At some locations there was a reduction in load due to the excavation and relocation of 
waste. 

The analysis was separated into two parts: 1) settlement of the undisturbed waste due to the load 
generated by the placement of relocated waste and capping materials and 2) settlement of relocated 
waste due to self-weight consolidation. 

Since the analysis was repeated at variation locations within the landfill footprint, a spreadsheet was 
developed for efficiency. An example/verification calculation is presented below to demonstrate that the 
spreadsheet functions correctly. 

An example calculation has been completed for point B5. At this location, the thickness of in-place 
waste is approximately 24 feet with a thickness of relocated waste of approximately 7.0 feet. The 
analysis will be completed in two parts as discussed below. 

Table 1 lists the parameters used in the analysis. 

Table 1 -Material Properties 

Material Total Unit Weight Thickness 
(pcf) (ft) 

Undisturbed Waste 85 vartes 
Relocated Waste 90 varies 
Interim Cover Soil 110 l 
Final Cover Soil 115 2 

• \'N•wci'£!\IG\Shared'LA!'.l.\90'/o D<sign'{ieote<:h\:krtlemcnt.doc 
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Settlement due to consolidation of undisturbed waste 

With respect to point B5: 

The existing ground surface elevation is 7132. This is the top of the existing interim cover 
obtained from plan view - Figure 1. 
Subtract 1-foot of interim cover soil (assumed thickness) to determine the top of waste elevation. 
Top of existing waste elevation is 7132-1 = 7131 feet. 
The thickness of waste is 24 feet. Refer to Figure 2. 
The bottom of waste elevation is 7131-24 = 7107. 
Final grade (top of cap) elevation is 7141.1. Refer to Figure 3. 
Prep grade (top of relocated interim cover) elevation is 7141.1 - 2 = 7139.1. 
Therefore, the top of relocated waste elevation is 7139.1 -1 = 7138.1. It is assumed that !-foot 
of relocated interim cover soil will be placed above the relocated waste. 
Top of existing waste elevation is 7132- l = 7131 feet, see above. 
Therefore the thickness of relocated waste is 7138.1 -7131 = 7.1 feet. Round to nearest ~-foot 
increment. 
Load due to relocated waste is 7.0 ft x 90 pcf= 630 psf. 
Thickness of proposed cover soil is 2 feet. 
Load due to new cover system= 2ft x 115 pcf= 230 psf. 

Change in load= 630 psf + 230 psf= 860 psf. 
This is the net increase in load that will cause settlement. 

The thickness of in-place waste is 24 feet. Refer to Figure 2. 
Therefore the mid-height of the layer is 24/2 = 12 feet. 
The existing interim cover is assumed to be 1-foot thick. 
The effective stress at the mid-height of the waste layer is 
(12 feet x 85 pet)+ ( 1-foot x 110 pcf) = 1130 psf. 

Now, use Equation 1 above to determine the change in thickness of the in-place waste. 
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Mf = CHlog (Po(i)+/:lpJ 
Po(i) 

DEPT 1495 

DEPT 1495 

DEPT 1495 

Mf=0.3x24fi log(l130psf+860psf) = 1.77 feet 
ll30psf 

DATE 3/09/04 

DATE 3/10/04 

DATE 3/10/04 

Equation 1 

The calculated settlement at each nodal point is presented in Attachment 1. 

Settlement due to self-weight consolidation of relocated waste 

In order to complete this analysis, the relocated waste thickness must be subdivided into a 
number of sublayers of equal thicknesses. For this analysis, the waste thickness was subdivided 
into 6-inch thick sublayers. Therefore, there will be a total of 14 sublayers to be analyzed for 
nodal point B5. The consolidation of each sublayer will be estimated considering the load 
imposed on it by the overlying waste layers and the cover system soils. For purposes of this 
analysis, the cover system soils will consist of 1-foot of interim cover and 2 feet of final cover 
soil. 

Thickness of each sub layer is 0.5 feet. 
Effective stress at mid-height of each sub layer is 0.25 ft x 90 pcf = 22.5 psf 
Thickness of relocated waste is 7.0 feet. 
Therefore the top of the lowest sub layer is 7 feet below the top of waste. 
The stress generated by the relocated waste on the top of the lowest sub layer is 
6.5 ft x 90 pcf = 585 psf. 
The stress generated by 1-toot of interim cover is 1 ft x 110 pcf = 110 psf. 
The stress generated by 2 feet of cover soil is 2 ft x 115 pcf = 230 psf. 
Therefore, the total stress generated by the overlying mass is 585 + 110 + 230 = 925 psf. 

Now, use Equation 1 above to determine the change in thickness of the in-place waste. 

Mf = C.Hiog(P"(i)+/:lpJ 
Po(i) 
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TASK DESCRIPTION Differential Settlement Evaluation TASK NO. 1140 

PREPARED BY _wA~.H~wm~u~r ________ __ DEPT 1495 DATE 3/09/04 

MATH CHECK BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

METHOD REV. BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

(
22.5 psf +925psf) !1H = 0.3 x0.5 ft log = 0.244 feel for 14th sublayer 

22.5psf 

This is only the anticipated settlement of the 15th sublayer due to the stress imposed by 7 feet of 
relocated waste and 3 feet of soil. It is necessary to estimate the settlement that will be caused in 
the overlying 14 sublayers due to the stress imposed by the respective overlying materials and 
add the settlement of each sublayer in order to determine the total settlement for the 7.0 feet thick 
relocated waste layer. This is done following the same procedure presented above. The calculated 
settlement of each sub layer is presented in Attachment 2. As can be seen in this spreadsheet, the 
consolidation of each 'l2-foot thick sublayer increases with increasing thickness of overlying 
waste, i.e., increasing overburden pressure 

Attachment 2 presents a summary table which documents these self-weight consolidation results 
for relocated waste thicknesses ranging from 0.5 feet to 10 feet in ih-foot increments. 

Combined Settlement 

With the settlement of the undisturbed waste due to the imposition of additional load in the form 
of relocated waste and final cover soil at each nodal point and the settlement of the relocated 
waste due to self-weight consolidation plus interim cover and final cover soil weight calculated 
for various 'l2-foot increments of relocated waste thickness, the total anticipated settlement at 
each nodal point can be determined. The combined settlement requires the addition of the 
settlement estimated at each nodal point with the settlement estimated for the corresponding 
relocated waste thickness at the same point. For nodal point B5, the settlement of the undisturbed 
waste was estimated to be 1.77 feet. The settlement of the relocated waste (7.0 feet) was 
estimated to be 3.04 feet resulting in a combined total settlement of 4.81 feet. The combined 
settlement is shown in Attachment 3. 

Evaluation of post-settlement cover system inclination 

With the settlement determined at each nodal point, the slope of the post-settlement landfill cap 
can be estimated. While the differential settlement between each point can be mathematically 
determined, it may not be meaningful in regards to the slope, and ultimately the drainage pattern 
of the final cover system. Therefore, differential settlement and slope will only be determined 
between those nodal points which relate to drainage. 
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TASK DESCRIPTION Differential Settlement Evaluation TASK NO. ll40 

PREPARED BY _uA~.H~rum~ur~----- DEPT 1495 DATE 3/09/04 

MATH CHECK BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

METHOD REV. BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

RESULTS 

The results ofthe settlement analysis are presented in Attachments 1, 2 and 3. The initial (design) slope 
between various nodal points and the post-settlement slopes between the same nodal points are shown 
on Attachment 4. As can be seen, based on these analyses, the slope between each nodal point remains 
greater than 2% but less than 5% as required by the regulations, except on the sideslopes of the landfill. 
It is also noted that between nodal points C4 and DS the post-settlement slope (i.e., 1.8%) is shown to be 
less than 2%. This slope is not measured perpendicular to the flow or fall line but is rather measured 
across the slope and is therefore not a true representation of the slope inclination. 

CONCLUSIONS 

Based on the analysis, it can be concluded that post-settlement positive drainage will be maintained 
within the regraded landfill flattop. It is acknowledged that the value of Cc' utilized in the calculations is 
likely to be conservative as compared to the actual Cc' value of the in-place waste. The presence of non­
MSW debris such as concrete, asphalt and brick in the waste mass will tend to decrease the value ofCc' 
and therefore decrease the magnitude of settlement that will occur. Regardless of the value of Cc', the 
calculations show the relative settlement between the various points. A reduction in the value of Cc' will 
reduce the magnitude of settlement that occurs at any single location, but the relative change in elevation 
between adjacent points will remain the same. There is a one-to-one correlation between the magnitude 
of settlement and the value of Cc'; that is, if Cc' is reduced by 50%, the magnitude of settlement will also 
be reduced by 50%. 

In addition, due to the anticipated rate of settlement of the landfill and consolidation of the relocated 
waste due to compaction by construction equipment, it is likely that the final grades shown on the project 
drawings will not be achieved. A significant portion of the settlement will likely occur during 
construction asswning granular soil-like waste behavior occurs. The rate of consolidation will be 
significantly slower if fine-grained or sludge-like materials are encountered or if these types of materials 
are present within the undisturbed waste mass. It will be necessary to sequence the excavation and 
placement of waste such that the intent of the final grading plan can be achieved even if the actual 
elevations cannot be achieved. It is particularly important to maintain positive drainage and a design 
slope of approximately 3% on the top area of the landfill. Likewise it is necessary to achieve positive 
slope and drainage in perimeter channels and culverts. The design may have to be modified as 
construction progress and changes to the sequence of construction may be required in order to achieve 
the design intent. 

e '.\Nswcl 'EXG•Sharc,H.Al-.1.\'Xl% Design\Geotech&ulementdoc 
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SETTLEMENT ANALYSIS 

~ A B c 
1 Relocated Waste 

2 Thickness Unit Weight Load 

3 (ft) (pet) (psf) 

4 
5 0.5 90 0 

6 1.0 90 45 

7 1.5 90 90 

8 2.0 90 135 

9 2.5 90 180 

10 3.0 90 225 

11 3.5 90 270 

12 4.0 90 315 

13 4.5 90 360 

14 5.0 90 405 

15 5.5 90 450 

16 6.0 90 495 

17 6.5 90 540 

18 7.0 90 585 

19 7.5 90 630 

20 8.0 90 675 

21 8.5 90 720 

22 9.0 90 765 

23 9.5 90 810 

24 10.0 90 855 

D 

Stress at mid-height of 
0.5-ft thick layer 

(psf) 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

22.5 

LOS ALAMOS 
TA-73 AIRPORT LANDFILL 

SELF-WEIGHT CONSOLIDATION 

E F G H 

Interim Cover 

Thickness Unit Weight Load Thickness 

(ft) (pcf) (psf) (ft) 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 

1 110 110 2 
.. 
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I J K L M N 

Cover Soil 
IVIctl 

6.Hfor.5-ft Combined C'c 6.H 
Unit Weight Load Load sublayer 

(pet) (psf) (psf) (ft) (ft) 

115 230 340 0.3 0.181 0.181 

115 230 385 0.3 0.189 0.370 

115 230 430 0.3 0.196 0.565 

115 230 475 0.3 0.202 0.767 

115 230 520 0.3 0.207 0.974 

115 230 565 0.3 0.213 1.187 

115 230 610 0.3 0.217 1.404 

115 230 655 0.3 0.222 1.626 

115 230 700 0.3 0.226 1.852 

115 230 745 0.3 0.230 2.082 

115 230 790 0.3 0.234 2.316 

115 230 835 0.3 0.237 2.553 

115 230 880 0.3 0.240 2.793 

115 230 925 0.3 0.244 3.037 

115 230 970 0.3 0.247 3.284 

115 230 1015 0.3 0.250 3.533 

115 230 1060 0.3 0.252 3.785 

115 230 1105 0.3 0.255 4.040 

115 230 1150 0.3 0.258 4.298 

115 230 1195 0.3 0.260 4.558 

3/11/200412:18 PM 
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SETTLEMENT ANALYSIS 

AH 

Grid Point uildistrubed woste 
(feet) 

82 0.85 

83 0.85 

84 1.61 

85 1.77 
86 2.00 

87 2.19 

88 2.19 

89 2.17 

~ ~ 
~ ~ 
~ --a,oo____ 
~ ~ 

C2 0.99 

C3 1.26 

C4 1.56 

C5 1.55 

C6 1.98 

C7 2.40 

CB 2.49 

C9 2.58 

~ --e:oo._ 

~ ~ 
~ ---e,oo...._ 

02 0.56 

03 1.07 

04 1.48 

b5 1.36 

06 1.68 

1>7 1.79 

bB 1.85 

1>9 2.20 

~ ---e,oo__ 
~ ---e,oo__ 

~ --e:ro.._ 
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LOS ALAMOS 
TA-73 AIRPORT LANDFILL 

AH,..~w..te A.H,.,a~ 

(feet) (feet) 

3.04 3.883 

3.04 3.883 

3.04 4.642 

3.04 4.806 

3.53 5.534 

3.79 5.977 

3.53 5.719 

3.28 5.452 

~ ~ 
--a,oa__ -e:ooo_ 
--e,oo__ ~ 
~ ~ 

1.40 2.390 

2.08 3.346 

2.55 4.112 

2.32 3.865 

3.53 5.513 

4.56 6.957 

4.30 6.789 

4.30 6.876 

--s:oo_ ~ 

~ ---e:ooo._ 
---e:oo__ ~ 

0.18 0.739 

1.40 2.474 

2..55 4.033 

1.85 3.213 

2.79 4.469 

3.04 4.829 

2.79 4.646 

3.53 5.732 

---e:oo._ ~ 
~ ~ 
~ """"""--
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MARCH2004 

t>esig~~Top of : 
.· I 

Ulng T crm Top of; 

Cover · (Etewtkiri) <:Over (Elevation) I 
I 

7143.1 7139.2 I 
7142.0 7138.1 

7141.8 7137.2 

7141.1 7136.3 _I 
7140.1 7134.6 ! 

7137.8 7131.8 

7135.0 7129.3 ' 
7132.0 7126.5 

-m:z.a_ ~ 
~ ~ ' 

~ 7ei6.Q.._ 

~ ~-
7141.5 7139.1 

7139.1 7135.8 

7138.6 7134.5 

7138.1 7134.2 

7137.9 7132.4 

7137.0 7130.0 
• 

7134.2 7127.4 

7131.5 7124.6 

~ ~ 
~ ~ 

~ ~ 
7138.4 7137.7 

7136.8 7134.3 

7135.8 7131.8 

7135.2 7131.9 

7134.8 7130.3 

7134.2 7129.4 

7132.0 7127.4 

7128.0 7122.3 

~ ~ 
~ ~ 
~ ~ 
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lOS ALAMOS MARCH2004 
SETTLEMENT ANALYSIS TA•73 AIRPORT LANDFILl 

SUMMARY OF SlOPE BETWEEN NODAl POINTS 

C7 co co co 
,,.,.,, ....... ··-·· .. , .... ''"''·"" .......... ,.~ .... ''"""·" ...... ;, ll.MI.G fl.Ar.1 7137.0 71'3-4.2 713-4.2 7\lU •.. 2.1 

II I .. 1 I 141 I 141 I 100 I 100 

........ .. ...... ...... ,.. ...... .,. o:> •• n• <.3'1< 2: .. 4% Z.l% "'" .... 27'1< I 
,,.. ...... ~'7~ "~' , 1~.!..L!!';: 1 I .~.I .. ~.I .. ~.1 .. :~.I --~~.1 .. ~.I --~-1 -~-1 .. ~.I -~-1 .':".I 

1-· ----"'""'""'"=:.:::'"-~~ """·----~.. 3.? :u 3.1 2.& '3.0 •• T I J 

1------~~..J!!} 14, 1Cf 1-i1 141 100 100 loU 1• 
~ ;!,~ 2.&% ... ~a<. ~-·· &Aoo 

..WC.piC!te -- -· - - - - - - - -- -- --71392 7134+7131.2!71342111:J&J!T I 
:===+--__!.? ___ . :!.9 • ,_. I 

I 1~1 

132.-iJ 71~1$ 71300 71318 11:29.3 712i.3 71:26.5 713$1.1 1Jl4.3 713U 7'31.8 7134.$ 7131.!P 7134.2 7130.3 tt32.4 7129. 7130.0 7121,, ~.!.!lj_124 8 ... !--2L- _.2:!.__ ..• . .• 2.! '·' 3.0 •• ,__!!,_ __ 

1<1 141 tOO 100 "' 141 141 141 1<1 100 "" 
"' 3 . .&% ..... !.11~-:--

---..1n-__ 2.1% .... ..... 
I'IC~IIIDie I -- I ._ ..... I .......... L -· I 

_ .... 
I ,,. .... -- -- -- .......... 1-------~---~-_j ___ .,, I ..... I "" I ,... I • I I 

-~4obl• I~ 

NOTE: The post-s-ettlement stope bttlween points C4 and 05 b shovm to be less than 2,., Upon review of the final grading plan (FtQure 3).1t can be seen that the .stope between polots C4 and 05 is no1 parattel to the c1ifoc:tl0n of now. The tine between points CC and 05 runs actoM the 

line oft'luw. Tt~erefore. the s.lop~ between poifltS C4 and Ofl does no-1 renKttl'le actual !low line$ aoo soft is concluded that the reported sbf!Qof 1.8% !A not a concern as II: does notreftect the true sbpeofthe landM .surface measured perpencticulartothe now orfalllne. 

3111fl004 12:19 ~ 
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TASK DESCRIPTION Global Slope Stability TASK NO. I 140 

PREPARED BY -"-"A,_.. H..,arp~ur'------ DEPT 1495 DATE 3/09/04 

MATH CHECK BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

METHOD REV. BY W.L. Deutsch DEPT 1495 DATE 3/10/04 

BACKGROUND 

As part of the closure of the Los Alamos Airport Landfill, approximately 65,000 cubic yards of existing 
waste will be relocated on-site and soils will be imported to the site to construct a final cap over the 
waste materials. Most of the waste to be relocated will be removed from the east and to a lesser extent 
the north slopes of the landfill. The east and north slopes of the landfill are currently inclined at a slope 
of approximately 1.5H:1V (33.7"). Although NMAC regulations require landfill sideslopes to be inclined 
at no steeper than 4H:lV (14.), it is proposed that the east and north slopes be configured at an effective 
slope of no steeper than 3H: 1 V (18.4 "). The primary purpose for seeking to construct slopes steeper than 
those required in the regulations is to limit the volume of waste that must be relocated. In order to 
demonstrate that 3H: 1 V slopes will be stable, a slope stability analysis was completed. 

ANALYSIS 

The Los Alamos Airport Landfill received waste from about 1943 to about 1973. Between 1943 and 
about 1965 the waste was burned at the edge of the landfill and then pushed into the landfill using heavy 
construction equipment. The intentional burning ofwaste was terminated in 1965. The landfill was filled 
from west to east so the youngest and freshest waste is anticipated to be encountered during excavation 
activities on the east slope. It is not anticipated that burned waste or ash will be encountered in the area 
of the east slope. Burned waste and ash may be encountered along the north slope. 

Geotechnical data was obtained from cone penetrometer testing completed within the landfill footprint. 
From the data obtained from this investigation, the internal friction angle of the waste was estimated to 
be 27° with an average cohesive strength of 2,326 pounds per square foot (pst). The cohesive strength 
ranged between 165 and 3,232 psf. Since the literature values used in the analyses completed for the 
60% design are more conservative, they will again be referenced in this submittal. 

Although the youngest waste is at least 30 years old (1973 to 2003), the degree of decomposition is 
unknown. Because of the relatively dry climate and the placement of a soil cap, the amount of moisture 
that penetrated the waste has likely been limited and so the rate of decomposition was probably 
somewhat retarded. Given that the degree of decomposition is unknown, shear strength parameters for 
both fresh and decomposed waste were utilized in the analysis. The unit weight of the waste was 
estimated based on aged waste rather than on freshly placed waste. Aged waste, because of its potential 
to absorb water can have a unit weight (density) of between about 80 and 100 pounds per cubic foot 
(pet). The unit weight of freshly placed waste typically ranges between about 30 and 50 pcf. The ranges 

0 \\Nswci'.ENG•Shared\l.,'-''<1.-.~o Design'.G<otoch\st•bility doc 
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of unit weight are based on WESTON's experience related to the designing ofMSW landfills. 

The material properties used in the analysis are summarized in Table 1. 

Table 1- Material Properties based on literature values 

Total Unit 
Drained Shear Strength Undrained Shear Strength 

Material Weight Internal Friction Cohesion Internal Cohesion 
Angle Friction Angle 

(pet) (degrees) (psf) (degrees) (psf) 

Cover soil 125 30 20 30 20 

Waste' 90 25 30 0 1460 

Bedrock 135 45 200 45 200 

Notes: 
a) The waste parameters indicated in the table are the minimum values listed in Reference 1. 

Also see Attachment 1. 
b) Drained shear strength waste parameters represent fresh waste, which behaves like a granular 

soil (sand and gravel). Fresh waste tends to be more fibrous because of the composition of the 

material and its relatively dry state. 
c) Undrained shear strength waste parameters represent decomposed waste, which behaves like 

a fine-grained soil (silt and clay). As waste decomposes, the material becomes sludge-like in 

consistency. 

Three conditions will be analyzed for both the east and north slopes. These conditions are as follows: 

1. Short-term with equipment load located at the top of slope after regarding. 
The minimum required factor-of-safety (FS) is 1.25. 

2. Long-term with no equipment load. The minimum required FS is 1.5. 
3. Long-term with seismic load. The minimum required FS is 1.0. 

The locations of the sections that were analyzed are shown on Figure 1. Slopes on the south and west 

side of the landfill are relatively flat and short, and therefore do not pose any stability concerns. An area 

1 Singh, S. and Murphy, B., "Evaluation of The Stability of Sanitary Landfills," Geotechnics of Waste Fills- Theory and 

.Practice, ASTM STP 1070, Landva, A. and Knowles, D., editors, American Society ofTesting and Materials, Philadelphia, 

PA, 1990. 
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in the southeast part of the site may be sloped at an inclination steeper than 3H: 1 V. However, if this 
occurs, it is anticipated that the slope will be formed from the native soil after waste material is removed. 

An equipment surcharge load of 250 psf was included in the analysis to simulate construction equipment 
staged at the top of the slope. (This load was input in the model as a 2-foot high soil layer). While 
construction loads can be modeled as line loads or as small area loads equal to the width of the 
equipment tracks or wheels, it has been WESTON's experience that a large areal surcharge load 
generally yields more conservative results. (Typically a large areal load will impact a larger number of 
the slices within the failure arc than smaller, more concentrated loads, with a corresponding lesser, and 
therefore more conservative, calculated factor-of-safety value.) An analysis was also completed 
considering a surcharge load of 1 ,000 psf using drained waste parameters. This increased load was 
applied to determine the impacts ofthe use of heavier equipment. 

A seismic coefficient of 0.262g was based on a 98% probability of non-exceedance in 50 years, or stated 
conversely, a 2% probability of exceedance in 50 years2

• The coefficient was determined from the USGS 
Probabilistic Hazard Lookup by Zipcode, 1996 using a zip code of 87544 for the Los Alamos County 
Airport, see Attachment 2 and http://eqint.cr.usgs.Q:ov/eqlhtml/zipcode.shtml. 

The slope stability analysis was completed using a commercially available computer program, Slope/W 
distributed by Geo-Slope International. Two failure mechanisms were evaluated, circle arc and planar 
(linear). 

RESULTS 

The results of the slope stability analysis are presented in the form of graphical cross-sections that depict 
the location of the failure surfaces (circular arc or planar) with the lowest factor-of-safety. For reference, 
the corresponding input files have also been included to illustrate the limits of the search routine 
executed by the software. The input and output files are presented in Attachment 3. The results are 
summarized in Tables 2 and 3. 

2 As shown in Attachment 2, a seismic coefficient which has a statistical probability of non-exceedance 
of98% in 50 years is approximately the same as one having a statistical probability ofnon-exceedance 
of90% in 250 years, the CFR standard for MSW landfills (see 40 CFR, Part 258). 
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Table 2- Summary of Results -circular arc failure analysis 

Location Condition Waste 
Factor-of-Safety 

Status 
Required Achieved 

Construction 1.25 1.434 Acceptable 
Long-term Drained 1.5 1.434 Marginal 1 

East slope 
Seismic 1.0 1.065 Acceptable 
Construction 1.25 1.892 Acceptable 
Long-term Undrained 1.5 1.887 Acceptable 
Seismic 1.0 1.383 Acceptable 
Construction 1.25 1.671 Acceptable 
Long-term Drained 1.5 1.666 Acceptable 

North slope 
Seismic l.O 1.207 Acceptable 
Construction 1.25 2.774 Acceptable 
Long-term Undrained 1.5 2.774 Acceptable 
Seismic 1.0 1.905 Acceptable 

Note 1. Because the factor-of-safety for the long-term condition (using the minimum 
drained waste parameters) is less than 1.5, the analysis was repeated using the 
average internal friction angle estimated from the CPT data, ~ = 2T and c = 30 psf. 
This analysis resulted in a factor-of-safety of 1.540, which is greater than the required 
factor-of-safety of 1.5, and is therefore acceptable. See Attachment 3 for output file of 
this case. 

Table 3 -Summary of Results- planar failure analysis 

Location Condition Waste 
Factor-of-Safety 

Status 
Required Achieved 

East slope Long-term 
Drained 1.5 1.814 Acceptable 

Undrained 1.5 2.395 Acceptable 

Since the calculated factor-of-safety values for the two planar failure analyses are greater than the 
corresponding values for the circular arc analyses, 1.814 versus 1.434 and 2.395 versus 1.887, the other 
stability scenarios shown in Table 2 were not evaluated . 

• ··.iNs,.,cl\ENG,Shartd'•LANL\90% De.ign\Gcotech'.s<ability.doc 
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An analysis was also completed to evaluate the impact the using heavier equipment resulted in a factor­
of-safety of 1.434 using drained waste shear strength parameters. The heavier and larger surcharge had 
no influence on the critical failure circle and so the factor-ofwsafety remained unchanged. 

CONCLUSIONS 

Based on the results of the slope stability analysis it was concluded that the slopes inclined at no steeper 

than 3H:IV (effective) will be stable. It is acknowledged that for one case it was necessary to increase 
the shear strength parameters of the waste from the minimum values to the average values in order to 
achieve the minimum factor-of-safety requirements. 

It should also be noted that the drained waste parameters (4> and c) are typically assigned to fresh MSW. 
Fresh waste is generally evaluated under the short-term scenario only. The minimum acceptable factor­
of-safety for a short-term condition is typically 1.3; 1.25 if an equipment surcharge load is modeled in 
the analysis. Considering the use of drained waste parameters for a long-term analysis is not strictly 

required and was only done in order to bound the complete range of waste shear strength parameters that 
may be encountered at the site. It is likely that the actual waste shear strength parameters would be found 

to lie between the drained and undrained parameters, which are the extreme conditions, i.e., newly 
placed fresh waste and completely biodegraded waste. 

Stability of slopes during construction was addressed in a separate memo. 
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ATTACHMENT #2 

SEISMIC COEFFICIENT 



Zipcode Lookup Output! 

i~USGS 
Earthquake Hazards Program 

The input zip-code is 87544. 
ZIP CODE 
LOCATION 
DISTANCE TO NEAREST GRID POINT 
NEAREST GRID POINT 

87544 
35.8678 Lat. -106.2682 Long. 
4.5840 kms 
35.9 Lat. -106.3 Long. 

Page 1 of 1 

Probabilistic ground motion 
10%PE in so yr 

values, in %g, at the Nearest Grid point are: 

PGA 8.963270 
0.2 sec SA 
0.3 sec SA 
1.0 sec SA 

20.231220 
18.002939 
5. 927866 

The input zip-code is . 

S%PE in 50 yr 2%PE in 50 yr 
14.212500 26.153641~ 

33.854210 59.950050 (). 
28.778629 54.664909 

9.756920 18.967649 

Zip code is zero and we go to the end and stop. 

PROJECT INFO: tJQI!l\Lf!lg!: 

SEISMIC HAZARD: !i~arg_hy_~~odc;; 

http://eqint.cr.usgs.gov/eq/cgi-binlzipcode.cgi 3/8/2004 



Los Alamos County Airport (LAM) Page 1 of l 

~P!:Q.l!~h-~ 
~arture 
(Q_fq 

Aircraft 
Rental 

Aircraft 
R~.Q!!.ir 

Tr~...I:t!!.tion 
£-;_y:rRepJi!l 

LJ.nk~ _ __& 
Photo~ 

YigtQu 
Guide 

W elcon1e to the 

Los Alam_os County Airport 

Los Alamos County Airport 
1040 Airport Road 

Los Alamos, NM 87544 
505-662-8420 

NOTE: Administrative aspects of airport management are handled by the Qouuty __ airpqr_t 
mana_g~. Day-to-day operations and on-site operations management (i.e.- most things of interest 
to pilots) are handled by the airp_Qrt_Qnerations mJ!nag~r 

http:/ /homepage.mac.cornlspearing/lamairport/ 3/9/2004 
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Information obtained from USGS Earthquake Hazard Program 
http://eqhazmaps.usgs.gov/faq/parm08.html 

Frequently Asked Questions (FAQ) About Return Periods 

Your map is for ground motions having a 2% probability of exceedance in 
50 years. Are those values the same as those for 10% in 250? 

Yes, basically. This conclusion will be illustrated by using an approximate rule-of­
thumb for calculating Return Period (RP). 

A typical seismic hazard map may have the title, "Ground motions having 90 
percent probability of not being exceeded in 50 years." The 90 percent is a "non­
exceedance probability"; the 50 years is an "exposure time." An equivalent 
alternative title for the same map would be, "Ground motions having 10 percent 
probability of being exceeded in 50 years." A typical shorthand to describe these 
ground motions is to say that they are 475-year return-period ground motions. 
This means the same as saying that these ground motions have an annual 
probability of occurrence of 1/475 per year. "Return period" is thus just the 
inverse of the annual probability of occurrence (of getting an exceedance of that 
ground motion). 

To get an approximate value of the return period, RP, given the exposure time, T, 
and exceedance probability, r = 1 - non-exceedance probability, NEP, (expressed 
as a decimal, rather than a percent), calculate 

RP = T I r* Where r* = r(1 + 0.5r) . 

r* is an approximation to the value -loge ( NEP ). 

In the above case, where r = 0.10, r* = 0.105 which is approximately= -loge ( 
0.90 ) = 0.10536 Thus, approximately, when r = 0.1 0, RP = T I 0.105 

Consider the following table. 

Rule of Thumb Exact 
NEP T r r* Calculation RP RP 
0.90 50 0.10 0.105 50 I 0.105 476.2 474.6 
0.90 100 0.10 0.105 100 I 0.105 952.4 949.1 
0.90 250 0.10 0.105 250 I 0.105 2381.0 2372.8 

In this table, the exceedance probability is constant for different exposure times. 
Compare the results of the above table with those shown below, all for the same 
exposure time, with differing exceedance probabilities. 
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Rule of Thumb Exact 

NEP T r r* Calculation RP RP 
0.90 50 0.10 0.105 so I o.1o5 476.2 474.6 
0.95 50 0.05 0.05125 so I 0.05125 975.6 974.8 

0.98 50 0.02 0.0202 50 I 0.0202 2475.2 2475.9 

Comparison of the last entry in each table allows us to see that ground motion 
values having a 2% probability of exceedance in 50 years should be 
approximately the same as those having 1 0% probability of being exceeded in 
250 years: The annual exceedance probabilities differ by about 4%. 
Corresponding ground motions should differ by 2% or less in the EUS and 1 
percent or less in the WUS, based upon typical relations between ground motion 
and return period . 



ATTACHMENT#3 

SLOPE STABILITY 
INPUT/OUTPUT FILES 



;.:· 

EAST SLOPE 
CIRCULAR ANALYSES 



:;::;­
(1) 

~ ._... 
c 
0 

~ 
(1) 

w 

··>.;.·-·•::.· ·-<:,·:>~~:-·.·::-·.=•:: ::~:·:-.<<·~: .. : ·::·: ... ; -~: :- '.~: .• ·.::::::.-_;::: . -:~: .-:·· ::>:\ ::·.:~ ~.: .• :~:::::.~;-~.:~:-.:-;->:::--.·:~:··~;.; -~~: ·>~ -:-.:.: ~·~·.:·. ~:;,: :, -::: ~.; ::· \ ~- -,.~ :·>/ .... ·.:· .. •.':"-· ·->::·-~ :-:·.::~·-·-·:;-; ··~~:~;. --~ :.\"•: •.· 

LANL 

1
~~---r-·--··r······--r---r----r---r~ -------r----, 

--·-f··········· -----+-----t--+-----1-+-- -------1---4 
r-----1--- ------~-----+---t--r---l----- -1--~ 

t±~i±:tt-~1=~ -~:] t- ----1--+-+-+ JJ___ --~-~ 
- · :::.::: ___ :r~~-~:~t=~t::=j=~-~r=:~~ 

I ; i I I 

·······-··-·····-~·--··-·-·---l-----··---l----·······-1-----------·-t-.. -
1
. l j ! ! 

-------~-------t---i--e~-SoU--
1 ! ! ! i 

l-. - -~--------1--------L--.Uni:t ... ~ighl' 

Construction 
Drained Waste Parameters 

18 ft wide upper bench 

Cohesion =2~ 
Phi =30 ~ 

Equipment 
Unit Weight =125 
Modeled as 2-foot 
thick soil layer 

10 l .......... L._ .. .L ____ _l ______ J _______ L ......... L ..... L.~'-j _____ L_ ' __j__j___L __ L.._L__ _l___L - •. .L ...... l ___i_____l 

-25 -15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

~' 
LANL 
File Name: Revised Run_l.slz 
Last Saved Date: 3/11/2004 
Last Saved Time: 3:08:48 PM 



c 
(1) 

~ 
c 
0 
:p 
ro 
> 
(1) 

iii 

1.434 .--. 

• 

• ·>:-".,., '•.' .. ~ '. ', < ; •' " 1 • ,• ~ ;.:,:•.;,•,~:-~~:-:•;•>:•~•:•:•:.:•;• ; .. :.,:•:•~•;-:-:. :·~ ( ;•: ."~'.",.;' •'.".", ,·_·-,:; :, •,~:,.• ~~·: ~·t;'.•>:·,r.•~·: .~ ... ·~.-·~:.."• :•.<•:;.~·~• •,:0: ;..-_ .•:~:•:•: -~•:: • . .<".•>."• • :-'.•>:-~•:•>'•'•>: :• ,~;:-: <<< • 

LANL 
Construction 
Drained Waste Parameters 

• 

• 

• 

• 

• Cover Soil • 
• • Unit Weight = 125 

Cohesion =20~ 
Phi =30 '\._ 

18 ft wide upper bench 

Equipment 
Unit Weight = 125 
Modeled as 2-foot 
thick soil layer ~ 

I 

1o'----L--L------L,. __ ... L ....... L .... : ........ L ........ L. ___ L__j I I I I i l_L_j__L_LL ... J _ _j_ I I I I j ____ Ll__j_l_ __ __j 

-25 ·15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) LANt. 
File Nome: Revised Run_l.slz 
Lost Saved Date: 3/11/2004 
Lost Saved Time: 3:08:48 PM 



~ 
~ -c 
0 

l 
UJ 

' ' ,. : ' -,•. -,' ~ •• -' -:·.·:·.·:·:-. ~:~:- ' . -· ' •. ' -;-. ': .;·:·:< -:·>:·~·:· >: ·.:-:·:•... . . <· ;<:-:-- ·'·.';' ;-.-- ·, (• ·-:·. --'. ·~· ;•. ·;-;.~~·:-;.:-~-:·;·~·~-.... :-:-:·:·:·:-:-:·~-;-:•:.;.:~(-;-, .•• :·:;. :<·~-:.-:- ::· .. -.. -:~--~~-·:;.-'/ .. -:.·-~ .. •,':. -.: .-. :•.·> ,~.<-:·:· .. : ... ;-;·;·; -~-;.;·>~· • ...;,·:·.;:·:·~·>. - <· >:=~·;<·.:.;·.•- .; ·:·· .. -·- :-: :-:. 

" 

I..ANL 
Long-Term 

··-···-···f-······---·---·-

' Drained Waste Parameters ----r 
---,--l---+----+---1-~ 

---f~----fl------1---t--j E--±-.. ------·-------------~---- ---- - - ---t--
···-----~-----+-+---"1 - - - ~~ --l---
·---··---·~-----·~·-------+- 1 J r r 

..... -.......... ___ ......_ ______ "'·····--·-+----+·-- --- - -----L--J 
--+-+--l--··-·-~ 

[ 

.-.• J ...... --j---·-+-.. -+-

~T:~ j_ I ... ~=125 .. --1- _urbt_Q t. ·-·.- ---l·-·- 1 J L .. _J ___ 4 _ he ·on =2~ I _____ J_____ ----···- Co Sl !<•~~-- Phi =30 

..... L ... L .... L .. _ _L __ L_l___L I I I I I I I I I ! I I I I I I ! I I I I I I I I 
-15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) LANL 
File Name: Revised Run_3. slz 
Last Saved Date: 3/8/2004 
Last Saved Time: 5:36:57 PM 



-Q) 
~ -c 
0 
:;:; 
('0 
> 
Q) 

UJ 

1.434 

. . '. ·. .'-~ ::.! ·.: ·:: ::....-: < ~~ -~ ~ :· ~~=·: ~:: :~:·;::: ;~; y; ,-_ .. · .. :- '-~; ·: ·:::.;~-:-:. :~:~~-.:-:~:~ ~ -:: .~.~.. . '. -...• •, .. '·...... -:: ~ · .. ~:y.-:-; ~:: :~ :~:·;-=~~ :~ ~~ ~: ·::: ·:~ : .... ~. =~:~:~:~;(·~~:·~~:. :-~~~: :· . ';.': :~:.:-~·:_ ~ ·. ·,:: .'~~;:. :~ ;: "<·.,·-:: -: ··!::<~ :.: ·: ·: ·:· i'.<:·:· ::;:: •.'; >:>.'.:-..:·.'._'.;.':-: ::~;·:: ~--~· :.:.>;·; : •. -:.·~.<: i=' ., 

• 

• • 

LANL 
Long-Term 
Drained Waste Parameters 

.---. . . . . . . 
• 

• Cover .Soil • 
• Unit W.eight = 125 

Cohesion = 20" 
Phi =30 '-,~ 

18ft wide upper bench 

-15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

\i&l~. 
LANt. 
File Name: Revised Run_3.slz 
Last Saved J)ate: 3/8/2004 

Last Saved Time: 5:36:57 PM 

>>:::·.;~:·\ :··:-:····:'>.:-:.. -~! 



..... ·. ·:. ·, . ~ · ... .. :_.; ....... ·:·:::~::;:/:·:-~~~;:~~;;::;~:~;~;:·.~~::-:.::::;:~"~ .· .. :; :~, ~ .... :_:.: :~:;~::::;::'-::~:~:; ~-.:: .. .; ~-:. · . . -.. ::: ·, -~:;· .. ,::, :·~-;:·.:~::::;:~:~::.::~;~:,.:~;.::;;~:~:~;~;;:::~:t!;:~:~~::;:;::.~ ·::;.:'~>~;: .. ';:: .. ;: -::~:.~:~-\·:·.;~~:·:::-:,·: (::·.-:::~~,~~::< .:-:::::.;:· ·~: ;:~;~<-::.:-::·. ;~:.>.:, .:.-:·::;;~;~:~-...~:;:·,;. -:-/•' ... •' >~:.:-·· ··~ :-· 

LANL 
Long-Term 

+------+-·----+----+--··--1··· -··· ·-- f-. --+--+---+---+--t 
Drained Waste Parameters 
Phi referenced to CPT data 

~ 
c: 
0 

:;:::; 
co 
> 
(1) 

w 

Cover Soil 
Unit Weight =125 
Cohesion =2~ 
Phi =30 ~ 

-5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance {feet) 

~-
LANL 
File Nome: Revised Run_3_CPT.slz 
Last Saved Dote: 3/10/2004 
Lost Saved Time: 3:46:02 PM 



-Q) 
~ -c 
0 

~ 
5) 
w 

• 

.1.540. 

·· --.: ; :. := :<·~~-: ~: :-:-~·:.·: .. , . ·- ·~-. ·. ·-::-.~:~::::~~-:~::::!·:~;·~::-.::!~:;~~;~~::~~~~:;~::~:::x·:.· /:>:· .·: .. ~.· .·.~.-~-:,..;:-:·.-~·:- .... ._ :~.~-~.: --~·: ... ~:. · ::·:~=~ ·~:~; .•·:_!.··-~~~::.·:· -;·~ -~-~·· •· -: .. ·. :~:::-·· · -. ·, ···:·:- :-. ·; -:-:1··,·:-:.~: .-:- -~- :,.._, , ... ·. · 

LANL 
Long-Term 
Drained Waste Parameters 
Phi referenced to CPT data 

Cover Soil 
Unit Weight =125 
Cohesion =2~ 
Phi =30 ~ 

18ft wide upper bench 

~ 

-15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 265 295 305 

Distance (feet) 

\tl~. 
LANL 
File Name: Revised Run_3_CPT.slz 
Last Saved Date: 3/10/2004 
Last Saved Time: 3:46:02 PM 



........ 
(i) 
2 -c 
0 ."E 
> 
Q) 

iii 

0 
., •• :: :-~.:: :,::~·:::: ;~;,: :::~~.:~;<~:< <~. •, · .... <1° ,,o! ,_. ~; ·',':~;:•:,~ •:;:•.:• :>.• • .... • :;, :< 0 

: ;.,'," •• ,; ~· :• ." • .. ", 0 ~- < •• ;:,• :• .:.··;~ ::~;.:~::;~: .. ~::~:: ::7!~<<:::~~:::~::·:-::~:: ~~i~;·::,;:•:<·~·:·:~:. : ;;:.-:-;;' ~ .. -.~~~.:~~;::: ,:·.-;-:-~ .~: • 0 0
, ... :, / .. • :,;J,:: !.,-',' ~· : :.<··>~::~:.~::. :;·:~~ •::': \'"o .. :Y 0 : "• ' •: • O" 

LANL 
Long-Term 
Drained Waste Parameters 
Seismic Coefficient Horizontal and Vertical 

Cover Soil 
Unit Weight =125 

Cohesion = 2~ 
Phi =30 ~ 

10L_ .. ...l_ ______ L ... J ..... L .... J ....... L __ _l ___ l _ _L_l __ j_ I I I ....LJ _ _L.l__l i I I I I I ! I I I I I I . .J 
-25 -15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) lANl. 
File Name: Revised Run_3S.slz 
last Saved Date: 3/10/2004 
Last Saved Time: 9:14:32 AM 



• 1 

• 1 

• 1 

~ 
2 
'-' 

c 
0 

:;::; 
ro 
~ 
[ij 

• 
~. 

• 

• 

. ',l ,•; ·: ·: ... ·:\;~; ~ ·.:';. :': :~ ·.~ .:, .~ ~~ :.;, .~ :· :-~~ :~=·: ~;~ ~·>: ~; .. :-:<!":.:;_:..: .: ·~: >: ·~ ·~· :·~·: -~ ·: ·: -:· ·-:/ ·.; ::: ..... ': :.: ~: '·. ~·..:~ •.:•.:• :--:. :::~;. -:~·~ ·: ~:~;. ~:: ~<-: ·."<~,~: ~ ~~:.-:.~ ;. ~ :~~ >·> :· :'~ :"'.· :·: :~·.::. :-: ·' . . .. ': ::~;::.: '·> > ~ .. :. >:. . .. '':. . .': :-;' ·! 

LANL 
Long-Term 
Drained Waste Parameters 
Seismic Coefficient Horizontal and Vertical 

Cover Soil 
Unit Weight =125 
Cohesion =2~ 
Phi =30 ~ 

18 ft wide upper bench 

·25 ·15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

\tl~. 
LANL 
File Name: Revised Run_3S.slz 
L.ast Saved Date: 3/10/2004 
Last Saved Time: 9:14:32 AM 



Z' 
Q) 

~ 
c 
0 

:+::: 
Cil 

~ 
jjJ 

'.·. ,. '. ; . . . . . .... •' : ... -.-.·.·:: ~·;:-;::-:~:-:~~;:·:·.~:·~';·~:;~;~~·-~: ·.:.-~ ... '•, ....... _,-:·.:-:~:.::::-: .. :-: ·:-::,· .. ~ 

'.!_ ___ ·--±f3-=+Hf--E -- ···---- ~~ - -- -- -~ Lb . -::-- =-~·- -==~ --= 
I I ___ ) ......... .1 .................. ,.t. __ _1J ____ J ....... J.=D 

..L_-t-- -t-

-_··· ...... l ........ _ .. _-·_ ·1--- -t=- -++--i 

··-: ..:;:· .. ~;~:. '. ··:;. ,-; · .. ;~ ·> ::;·: :·: -:·:;;.:--·.·~<-:·:::::::':'~:;:~·:~:::·:-:-:·>~~7::~;~~·:;;-;t~:. ~: :·::-:·:· i: ·.~ ;~.-.. ~.;:";;:; :~!:~:;.~;:~-;~:.~:( ··-~-~~-=· '~;~·.:·..:_·.;. ,;·.·:· .~; ·, :':::·;· ;·.:•/', :.·.{ ~· ~··;·:: :·-:. 

LANl 
Construction 
Undrained Waste Parameters 

18 ft wide upper bench -~~:~: -~~:t:;~--~ :=~ Fj 
t--·--r---=f= --~··125 1--~----~----- __ _J_~.;;.ion =~ 
L>--~- --· Phi =30 '\. 

15 
I 

10L ____ j ___ _L __ _L __ .. _j ___ L_.L .. J ..... _l_L_ I I i I I _L_L __ L.l_L_l_ I I I I I I 
-25 ·15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) LANL. 
File Name: Revised Run_2.slz 
L.ast Saved Date: 3/9/2004 
Last Saved Time: 9:08:58 AM 



~ 
~ -c: 
0 

:.;:::; 
ro 
iU 

UJ 

• 

~. 

.·-::.-:.:;_·; ~-':::;~ :;-.~~:·:~·-·>.,. ··; ' ' --~· ;· . ·: :-:: ~~~-·:.~~>: ·~: ··:;::: <: · :-,-;:-• · · ···-'">( -:··~· : ::··> >· .. :-!-: -~ r..: · .:>~::i;:~{;:~:~::~~:.~:=~~:::~~;!:~~~~:~>~~:~~~:::.·~.;.~~·~y~·:.:-~~~~~~: .. -. .-~·:::-:·. ·:··~: .: .. -::·= · .• , •. 7 ~~·. :~ ~- .. ·.:.-:- ;,: :·.~. ~. ·\-~~~:~:.:~.-~-:~:-:-.. :~~-:;:-:~:;~~·;·· · 

LANL 
Construction 
Undrained Waste Parameters 

• 

• 

• Ccwer Soil • 
• Ul\it Y.(eight = 125 

Cohesion =2~ 
Phi =30 ~ 

18 ft wide upper bench 

-5 5 15 25 35 45 55 65 75 65 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

~-
LANL 
File Name: Revised Run_2.slz 
Last Saved Date: 3/9/2004 
Last Saved Time: 9:08:58 AM 

···:·:-.··.·,·:······ ·'···;-::.·: 



-G) 
~ ........ 
c::: 
0 

~ 
Q) 

[iJ 

fl 
(---r-- ----t---·--

t·-----r---- ·-----+--t---+--+--+---+----+----4 

t==-±IHl r-r= 
1..._ ......... -·-···· ______ :l----··--t- -- -·---i-- --~----~-----
t··---· --- ---------~-----··r·---·L-r--r=r··--

t=:==t== . i~--- .. ________ J. _____ J _____ j ______ L ~ l uQit Weigh~' =12!5 

··•. ',•:: ;•:• .' l '>' ,'.•.~.:!."·.<• (•:-:<~;.~l~•:•:•:-:•;•;•:~:·~v>;<: •:-:•>~·;: ,~ ·-:··· • :' t·~·c • •;-;.':-;,.< •1, ,.; ;.' ;. ••,•. •': ·,: ~-: ;e• i' .•: ·~·•:•, ,;,;<,•.;·~·· '~\ ;•;:; ." .'· •.'.' ·.,; ··,· ;. ',•' '' · 

LANL 
Long-Term 
Undrained Waste Parameters 

18 ft wide upper bench 

Cohesion =2~ 
Phi =30 ~ 

·15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) LANL 
File Name: Revised Run_ 4.slz 
Last Saved Oate: 3/8/2004 
Last Saved Time: 5:54:1!5 PM 

':•;•;,,·,.-.•,r' 



:m 
~ .._. 
c 
0 
~ 
m 
> 
Q) 

w 

• 

• . . 

· ·· .. ·• · · , '· ' ·: •,•.~;· ·:·~ ":. •;<• :·~";•.'.=>~·~< ·:· ,•;•:.~;· > ·~·; ,; ... ·;.·~ ; :· ·~·:.' ;•::. ~: •;• :·~·>·' ): ·~· • ·:-:~;•.·.~· :•;.>~·.·~·~ · .. ~·~·>:•;-::~·;-<:•:-:•:• :•:{;·=·~<<•;.:;..!<•:•:•:·:·~·~·-~ ~:<:··~ ... ·.::·,~:,·.:·~·:·;·~:;<::;; =~·'-·.~:.:~:·:~·.£,,;.~· ~:;:, ;:~:.~:-:::,.-.,:~.·~•::~-·:~~· ·'.:r.;:::.~;·:"j.~·~·:•;.-:.•;.<•:•:,1,' ·.- ·.• ·~·':t;~\:•; ... ~.·· :.·~··;• ... ~··:•~·: ·~ ·;··;·: 

. . . 
• • 

• . . 
. . . . 
JMI.. . . 

LANL 

• . Long-Term . . 
Undrained Waste Parameters 

. . • . 

. . . • . . . • 

• Cover Soil • 
• Unit W.eight =125 

Cohesion =2~ 
Phi =30 ~ 

18 ft wide upper bench 

~ 
_.1ar·ti!etftf!ffW@tW! 

-25 ·15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

~-
LANL 
File Nome: Revised Run_4.slz 
Last Saved Date: 3/8/2004 
Last Saved Time: 5:54:15 PM 



:;:;­
a> 
~ -c: 
0 

:.;::; 
a:l 
> a> 

UJ 

, .... '- <<·.:·~< -: -:.-:.--:-~- ~-:-; ·~·; ·>.·> ·' '-· . ''-'· .-~- :-.· ··.-;-:·~·:· :-:•,•:· ... _ -:.:. . __ , .;- :·;-;--:· -. -. ~ .,_ .. ,;. :-:-;-....... :·:·~-:~:-:-:~:·>:·:·~;.:-:~>~-:·:-;-.~·:-;-: •.. ,~:-.--: .. , ... :-: ._._ ... ··~·.-. ; ........ ,·_.-,. .· .. '. :-:.-.. ;-:. '~----~-;.-.:-:.-.;. :· ...... ;: :~,-:-.. ·-:-; •.•;·.: ~:, •.:-;: j. 

LANL 

f
'!-··-·-r··--r-r·-r-r-ri-c··r-··-
··--- --·-····-+---·--' --+---+- I 

~=i=tlm-=rr. -c= ~+-j-~-1-- -f-

--···-t-··-l···-t--·r--t··--r-··r--·---- ------~~ ---+-

fJ 
Long-Term 
Undrained Waste Parameters 

Seismic Coefficient Horizontal and Vertical 

18 ft wide upper bench 
-······•··---~--· --~~-~--"~---~-~ ........... ________ , 

-----·-----·- --· --·· -~~-·· --~~---- ··-- ......_. __ ,. __ _ 

···········-•·······-·•·---···· ····--· ... - ·- . hlr 125 
Cohesion =2, 
Phi =30 ~ 

-25 ·15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) LANL 
File Name: Revised Run_ 4S.slz 
Last Saved Date: 3/8/2004 
Last Saved Time: 5:57:35 PM 



I 
c 
0 

~ 
(1) 

iii 

• 

, • . ' ••.•.·· : '•· ;•~ ·: ;: -;~:·.;~.:.:::~:<~:~;;::;~~: :.-: -:-;·, . •,; ·.'<~ .:~•,l :·~•:>:~~~~·:+:: << <: :• ;.:·.>' ' .:-:<:·::~'~!·.'•'~'.:· ::: :,·.<,1, •1 ~~:;• :~:::;; .. ;.: ·~~~ •:::.::~::~=::~:·;~:~~~:;::~:~~:: -.:•::·:~;..:;., ••. ~:•:•,:: :•:';~·;: .'.':::·.,;. '.~ ."9·::.;:-:·_.~ I;,; •_:; :·.:~; (.-:, ~-:-::· ;.".' .. ~:I >'•< .• •:,< ~·;:•, •,;,~ 1•"•' .·:~. :-·• 

~. 

LANL 
Long-Term 
Undrained Waste Parameters 

Seismic Coefficient Horizontal and Vertical 

• 

• Cover Soil • 
• Unit W.eight = 125 

Cohesion =2~ 
Phi =30 ~ 

18 ft wide upper bench 

-5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

\tl~; 
LANL. 
File Name: Revised Run_ 4S.slz 
Lost Saved Date: 3/8/2004 
Last Saved Time: 5:57:35 PM 

~ 



·,· 

I 
NORTH SLOPE 

CIRCULAR ANALYSES 



·,: 

·~. 

~---~--~-----~--~~--~----~--~r---~----~--~ ! . 

I . I ' 

~--- l_l 1 _L __ L-L_I J j~J 
1 i j i l i 'I· I : j I 

HI I Ill~ I\! i I 
I -~----T-r-l-1 ; r·----r-l 
r, -+---~-----+-. --- I ! I -----t ~ r 

I ! i I i I i I 

i I I I L 1

1 I j I ~ 
! I ! ! I i I I 
I ! 1 li ! I I 1 I I 
t i I I I i I' I t---1 I l I I I l ' 
~+r~~ i ,,-I, I L: r 

1 

1 1 1 · i --------,-
1 

-, --1 
L-- , I I I 

1 1 1 1 1 ' 
1L~----r-·-l 

' I i I i I I +-1 L~ _ _L __ L __ J. ' l !. 

LANL 
Construction Case 
Drained Waste Parameters 

'"' 

C...... Soil 
Unit Welgllt •lZ!i 
CohcsfGot ·20 
Phi c30 

.. 
Distance (feet) 

Equipment Load 
liNt Wclgllt •125 
Modeled .. 2-foot 
th;c!< ocillayer 

.. 
LANt. 

.. , .. 
File Na-: Nortlo Run_1.slz 
Lart So...t bot•: 3/11/Z004 
Lart Sovcd r ..... : 3:10:18 PM 

,. 



• 

• 

"" 

'"' 
... 

... ·• 

~ 

Cover Soli 
Volt Weight •125 
CohtsiGfl ·20 

Phi ·30 

•• "' .. 

• • 

LANl 
Construction Case 
Drained Waste Parameters 

45 .. .. 
Distance (feet) 

Equlplnelrt Load 
lltllt Wcigllt •125 
Modeled as 2-I<Jot 
thick &Cit layer 

75 .. 
LANL 

.. . .. 
File Name: North Run_l.sb 
Last 5<lved Date: 3/11/2004 
Last Saved Time: 3:10:18 PM 

!15 



::,=. 

.··, 

!----+--_j 

1. I 
-~--+----+----+----~----4 

I l l I l 
I l 

t- I 1 
~--+---4----~--~---~~----~--~---+---+---~ 

~---+-----+----+---~--~~----4----1 ~-----HI ! 
.I I I 

! i l ! -r----+-----1'-----t-- t- 1 t 
I i I I I I 

I ±±±: ' t· I r ---+--+-1 -r--i t- ; .1! -+----+~--! , ~ 
I I !I II I I 

t 1 r .___! _....__......l ~1._____..~1~-__ L __ J. 

c.....- 5oil 

Volt Wd!llot •12' 
Cohdloo ·20 
Phl•30 

LANL 
Long-Term 
Drained Waste Parameters 

Distance (feet} 

LAN!. 
File N4mc: North Rurt..3. slz 
last Saw:d Cote: 3/10/2004 
Lost Saved Time: 1:53:01 PM 



• 

<;q,.,. Soli 
liNt Wclghf •125 
Collesioo •20 
l'hi•JO 

• • 

LANL 
Long-Term 
Drained Waste Parameters 

.. 
Dislallce (feet) 

t.ANL 
File Name: North Run_3.slz 
lAst Saved Date: 3/10/2004 
Last Saved Time: I :57:42 PM 



I , 

I 
--+-+ ' I I . 

I I 
l I 
l I I 

t I 
i 

I ' I r 

I I 

I I I. 

_,. ... .. 

~ 

---+ 

-r 
! 

C...r SoH 
Unit Wcigftt •125 
Cohesion •20 
Phi ·30 

,, 
" 

j 

1 
i ,_ 

" 

l 

I 
_J_ 

LANL 
Long-Term 

I 
! 
I 

1 
I 
t 
! 
i 

•i 

-i 
, _ _] 
!_j. 

Drained Waste Parameters 
With Seismic Loading 
(Seismic Coefficient = 0. 262g) 

.. .. .. ,. .. .. ... HS 

DiStance {feet) 

I.J\NL 
FH~ Ndm<!:: North Run_5.slz 
Last Sa._j C..te: 3/10/2004 
l<lot 5a._j lune: 2:12:10 PM 



. .:. 

>:· 

:;~· 

:~.~· 
>:· 
·~·· ··-: 

• 

• 

i 
w 

eo. ... Soil 
Unit W•igttt •l~ 
Col\csion•ZO 
Pili •30 

LANL 
Long-Term 
Drained Waste Parameters 
With Seismic Loading 
(Seismic Coefficient = 0.262g) 

Distance (feet) 

LANI.. 
File Name: North P.un_5.sb 
lAst Saw:d Oatc: 3/10/2004 
Uuf Saved Til11e: 2:12:46 PM 



.;.· 

(~----..,.~-·~~~--~- ---·---r··--·~-··r--·-·-··--r·--~----·--r·---·-------··-r-----·-·-·1 

L---1---L-- 1 --~----------t-----1--l--+-!--i 
t- t----------1--------t---~--+----+--t---i 

. i I 
' 

I I : ~~~_-•' _____ ;_:!; __ J,_,---l, _____ J_ .. i··--·-·-J.Ii! t--~----r- ' ' ' T 

' . ! I ' 

tit~tlJl!=ti i 
i i '1 i 1 ! : 1· i ! I 
! 1 . i i ! l i l i 
l I 1 1 i i i I i 1 1 r 1 ----r------+----·r----·--t-·--t---t-·---~----j--r 
I i I l : i ; i I i I 
t---1----t----l----~----------f-----L--~! _ ! : t 
: l I i I I l i l ! ! I I I ! i I i I i i ! 

t-----~-----~------~------~-----}-------+---1---+---~ 
I. I I I ! i i l I ! 1 

l i ! r j 1 ! 1 l l 
··------+------l--~---j__---~---------~-----~-----~-------~------J.~ 

LANL 
Construction Case 
Undrained Waste Parameters 

1Cl-··· 
! 

l 
1~ 

•xi··· 

·4-
1 

' ,,._ 
I 

-·· 

CO¥Cr Son 
Unit Weight •12!5 
Cot.aiGn ·20 
Phi ·30 

.. .. .. 
Distance (feet) 

Equlpontnt I.4Gd 
Unit Weight •Ill~ 
Modet .. 2--root 
thick so~ layer 

.. 
IJ.Nt. 

.. 100 

File Nam&: North Rllll_2.slz 
l.ut Sawd l>atc: 3/11/2004 
Last Sowd Titnc: 3:29:56 PM 

115 



"-" s..n 
Unit Weight •125 
Cohcsiaft •20 
Phl·30 

15 35 

LANL 
Construction Case 
Undrained Waste Parameters 

.. 
O•stanee (feet) 

Equlpacnt .._ 
VOlt Wclf-t •ll5 
Model as 2.foot 
thiol< ooillayor 

15 

LANL 

'"' 

File Name: North RUILZ.sb 
La# SG..d t>atc: 3/11/2004 
lAst SGwcl '"""' 3:29:56 PM 



T -r--~ 
1 i I 

I : i l i _l i l ' ' 

----~-----~-----~~--.~~~::~~~~::~----+~-----+] 

I ! ! 
·~1~1.-----~~~.~--~~---~~--~----~~--~~----~~----~--~. 

I i I 

i ! I ! i I 
I I --r---~---t 

t--+ r' _ _L-+- I I I j ! ' i ' ' 

I I I j I i I I I i 

H! I~~ IJ_! ~~-] 
I' !l' I II [Ii iII . ! l r ! I i 
}o ___ L---L-----L--l--__.. ____ · -------L--L------*n 

LANL 
Long-Term 
Undrained Waste Parameters 

... ·• 

Cover Sail 
Vlllt Weight c1Z!5 
Cohesion •20 
Phic30 

•• 
Distance (feet) 

.. .. .. .. 
LANL 
File Nome: North RUIL4.slz 
lAst Sclved Date.: 3/10/2004 
lAst Saved Time: 1 :!58:46 PM 

"' 



_,. ·• 

c....,. Soil 
Unit Weight •125 
Cohesion ·20 
PI\( •30 

,. 

• 

LANL 
Long-Term 
Undrained Waste Parameters 

Distance (feet) 
.. .. 10$ 

LANL 
file Name: North Run_4.slz 
Last Saved Date: 3/10/2004 
Last 54ved 111!\C: 1:58:46 PM 

,,. 



.:. 

..... 

.. 
·.•. 

. ·.­
;. 

:;. 

1 
! 
l 

l 
i 
I 
j 

-+--+----+-- --+---+ ---+---·-_, 
l 

I 
! 

t-----+---i---+-----+---t-----+-------t--+- ----r-- -t r , 
i 
~+-----~--!---4--+---r-- -~--r-~r--4 
I I I I I 
. ' rl,: l ~- . I ___ __. 

I ! i i I I 

t±_-_I I ·-+--1-----+-1--lf------+--+---1 +i . 
LANL 
Long-Term 
Undrained Waste Parameters 
With Seismic Loading 

Cover Soil 
Unit Weigltt •12~ 
Coh&sioft ·20 
1'111=30 

" " 

(Seismic Coefficient = 0.262g) 

,, 
" 

Distance (feet) 

.. .. IGS t15 

LANL 
F~e Name: North Run_6.slz 
lAst Saved Oate: 3/10/2004 
Lost Saved Time: 2:17:31 PM 



-25 ... ·• 

• 

Ccw&r Soil 
Voit Weight -125 
Cohui<lft•20 
Phi •30 

LANL 
Long-Term 
Undrained Waste Parameters 
With Seismic Loading 
(Seismic Coefficient = 0. 262g) 

., S5 .. 
Distance {feet) 

75 OS .. . .. 
LANL 
File Name: North Ru!t._6.slz 
last Saved 04tc: 3/10/2004 
Lost Scvcd Time: 2:17:31 PM 

115 



:;. 

}: 
. -~ 

EAST SLOPE 
PLANAR ANALYSES 



z­
Q) 

~ -c 
0 

~ 
UJ 

• 
.~ .. ' .• .. 

8 . 

.. ·: ;,~.:- -.~_:.-:.;~;-.:~:~:·.~ ··~\·;·:;;~:<<·.~ ·, '•. ·. ·.:. :~: .;, ::~~:.~·:·--:·~~:··\; :-:-: :.:··-~.::~-. . :~: .. :~~:·~~~:::-.~~· ·, ·, ·,·._~·::', ;;- :.~:'.~ ;_-: ·~·:::::~:~~:?:~:-::~:-:::~;::~:·:·:~=·=·~· ~·:~:~;! :_.~J. ;-.;~:~·-·/··<:; ;_·~:~:-:.- :·-~;_. ......... ~>-;.:·.:·:· :.:::: .. ~~:.:_:.:.:-. _.; .. ~·-.:-'~.:·~~:1:~·: ::>:•:7,.\'/:\'~ .. ->~ 

Cover Soil 
Unit Weight = 125 
Cohesion =2~ 
Phi =30 ~ 

LANL 
Long-Term 
Drained Waste Parameters 

18 ft wide upper bench 

"'... 

-15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

~-
LANL 
File Name: Revised Run_3P .slz 
Last Saved Date: 3/8/2004 
Last Saved Time: 5:+4:59 PM 

/•": 



:m 
~ -c: 
0 

:0:::: 
Ctl 
> 
(]) 

[ij 

• 1.814 

. . .. ~ ..... · .. : ' .... : ~·. . . ~:~.! ~ ;~ >: ~ ·:·.-;<: ::~:~·~ <:;: :~: -:.; :;.;: •:·; ":' ::.: • ~- •..• ; -~ ••. '-., ~:' • ;.:.:'. ~. • •• :--·... '< :-~: : ·: .:: ;-.;~. ·~::. ;-~·.::-.:. ·~·;. ,:. :' ~ -: ::~ :.: ~: :: ~: :-~::~:·:·.: ·: ·: < ~;,;.:-:::.:- ;-: !: -~. ~ :·.-:. :-:. ->~.:·. :"•. : ;.: :-. -;-).:!; ~·~>: -~·: . ...-::. -::~: :: :·::: ; . .,:, : ~- ); ~-~· :~ ::?~:-:::: :.-. ~.'; : ; ~ -: . 'i t- .:-:~ ·:. ~:.-:~: •:'-~->. • -: ; ~ '· . 

lANl 
long-Term 
Drained Waste Parameters 

Cover Soil 
Unit Weight =125 
Cohesion = 2~ 
Phi =30 ~ 

18 ft wide upper bench 

·15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

m~. 
LANL 
File Name: Revised Run_3P.slz 
Last Saved [)ate: 3/8/2004 
Last Saved Time: 5:44:59 PM 



~ 
~ -c 
0 

~ 
(],) 

i:iJ 

• •• • 

,. 
• 

·,;.,,. ' ...... ·,.·,-:~.~:: ~~·,·;·~·:.•::.:-;~~~~~~·:::·:::·~:·:~:.;:;-.. -....... :·~ ~:; ~ ;~:::·:·:·:~.·-·.··~--.~-:. . ' ·: ';. >::·::.:: . ::<' ~~ ;·::: .. <· ~ < :! . ~< ; ·;-..'.~: :=~~: :::.:: :~ =~:~~~~~~~~~ :~!;: ~;·:·~·~~~::~: .;: · .•. ·.; ::·~· .. ~. ·. ~ ;-: :<''·:::-:~~ 4_. -.. ' '.' 'f '~ .- . ~- .:' ~ • •• •• : :::: ~~: ·~-.:~;·~.·: ~:· ::·~ ::.< . ~::"~: [·~ :;· .; : ~ .: •• ;: ••.• 

LANL 
Long-Term 
Undrained Waste Parameters 

Cover Soil 
Unit Weight' =125 

Cohesion =2~ 
Phi =30 '\._ 

18 ft wide upper bench 

·25 ·15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) LANL. 
File Name: Revised Run_ 4P. slz 
L.ast Saved Date: 3/8/2004 
L.ast Saved Time: 5:53:45 PM 

···~7:~ .. ··:: ..::·.:· .. ,._,, .. :~ .... , .. -. 



--Q) 

~ -c 
0 

+J 
ctl 

~ 
UJ 

... ·.: .. • 

.~ 

C<:·.• ,.;.;.~·>~· :·~·!·~·>:·.~-:-:.:•:•: . ._ ~ ;•:· >:·~· ··, <· :-:..::~: ·~ -:::.,.~-:-.::;(··:·.·~.;.:-:··· '•:O>.; •:< •;•j ;-_. •'' .<• ;-.::·;•:<•> ;-;• ;.:.;-:•>~·>>~ ·)~•!•>:•:•~•:•:<•>:•~<·~·~•,._" ; .. : .:·.- ; :.::·~ .; •. ~ !"•·"-',:~·;,,-.. ;<-;· •··'· .:. ,'.:•" . :.'·".:·. ·~<·.:: :···>: !,•·,•~·,. ; . .>.·.~·\• ,·,c;·~·.-~··-!: • • ">.•;•,:·,•."/' • '··'• • 

Cover Soil 

LANL 
Long-Term 
Undrained Waste Parameters 

18 ft wide upper bench 

Unit Weight =125 
Cohesion =2~ 
Phi =30 ~ 

·15 ·5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) LANL 
File Name: Revised Run_ 4P. slz 
Last Saved Date: 3/8/2004 
Last Saved Time: 5:53:45 PM 



! EAST SLOPE 
INCREASED SURCHARGE LOAD 



0 
Q) 

~ -c 
0 
~ 
ro 
> 
Q) 

jjj 

... ..-,::: ·.•::::::~:;\'~:;-:~-;.:: ·::·::::•.:..:= ... ·: .. ,; ·.·;-:_: .. .:·:~;':::\:··:~ ·,·, .... ·, :.: ., •.. : .• ·~ ..... -•. ."' : :·: · •. ; :-:: .; . :·t.< ~~= :~: ::;: <:·: ~~ ·: ~; ~~ ~ :~::; :;~;:~~ :·::;~;: ..:•. .~.; :·:· : . .. : ... ' :, ": ,, :·;'. ~- ": :-: =~·: ::.' ~::; .; :··-. : -· .• ::; ·.: ... ·:·."~·. :/ ~--: .. ·.: i· ·: .• · ...... ; . ~. '>:·:';. .. . 

LANL 
Long-Term 

+t-=+=r=r-Jt ___ -----·· --~:~T----- Drained Waste Parameters Increased surcharge size and load 
Equipment 

• I I I I t----t----·····--r-----r-- --- ..... 
t·-·---· .......... _ ----+---[------·-· ....... -....... -··· ~- ~-1--

r:~= ==1~-~l=~t=~~l :::r=~t:=. 
' I ' l ' I I I 

Cohesion =2~ 
Phi =30 ~ 

18 ft wide upper bench 

Unit Weight =1000 
Modeled as 2-foot 
thick soil layer 

-5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance {feet) 

~-
LANL 
File Nome: Revised Run_l L.slz 
Lost Saved Dote: 3/11/2004 
Lost Saved Time: 3:12:06 PM 



130r·· 

125!·· 

120l_. 

115·-

110[-

105 ... • 
100r---

I 95:-·-
! 

90f-·-
i 

ssf--
l -_. 

Q) 

~ ........ 
c 
0 

:.:; 
(\l 
> 
Q) 

w 

• 

.1.434. 

• 

• 

• 

. ·. ··:--: .. ·:.-.•;· •>.: ;~:: :::~:-:~::~::·:•:: :~:·:·.;;~: :····. '· •. ·. ·. <·.·:<::::~~·".'-(;!:.-... ;· :: .. '···. . ~:, .... _., .-. ·~:.·. <:~ · .. :~:--: :: -:·. ·,~:-~·::-:::;:~::!·>~:>~~:::·<~~·;:-:{:~:~:-:~;~;~::~·.:.-;f.) .. "-~-:~-::::~~·:-.: ... ·:· .. """:" ... :~... .. ~.~· ·.=.:: ·, ·.:·!:~::..-.;: :::,~>':. ··.:" -: :~:·:-;.::~;~:<:. <-:-:·!. ~: J~·:•x.:·_.:. ... ~. , ·.·,• . 

LANL 
Long-Term 
Drained Waste Parameters 

• 

• Cover Soil • 
• Unit Weight =125 

Cohesion =2~ 
Phi =30 ~ 

18 ft wide upper bench 

Increased surcharge size and load 
Equipment 
Unit Weight =1000 
Modeled as 2-foot 
thick soil layer 

~ 

-5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145 155 165 175 185 195 205 215 225 235 245 255 265 275 285 295 305 

Distance (feet) 

~~ 
LANL. 
File Name: Revi$ed Run_1 L.slz 
Last Saved Date: 3/11/2004 
Last Saved Time: 3:12:06 PM 



LANDFILL 
GAS ASSUMPTIONS 



LANDFILL GAS PRODUCTION SUMMARY 
FOR LOS ALAMOS SITE OFFICE T A-73 AIRPORT LANDFILL 

1.0 INTRODUCTION 

This summary examines the regulatory and technical requirements for landfill gas (LFG) at the TA-73 
landfill, and estimates quantities of LFG produced. The results are discussed in the context of previous 
methane measurements and calculations for the landfill. The report recommends LFG monitoring at the 
landfill boundaries only in the event that enclosed structures are built nearby; and recommends gas 
collection only in the vicinity of such structures in the event that the regulatory limit is exceeded based on 
monitoring results. 

2.0 REGULA TORY AND TECHNICAL REQUIREMENTS 

Regulatory and technical requirements for the TA-73 Landfill Closure are identified in the Design Basis 
Document (DBD) (North Wind 2004). State of New Mexico statute NMAC 20.9.1.400.8.2 requires that the 
landfill owner/operator prevent the generation and lateral migration of methane gas such that gas 
concentration does not exceed 25% of the lower explosive limit (LEL) in structures and at the property 
boundary. The TA-73 Airport Landfill is subject to these rules. New Federal regulations limit the amount of 
volatile contaminants that can be emitted from larger, newer landfills, but due to the age of the T A-73 
Airport Landfill, it is exempt from this rule. Additionally the estimated in-place tonnage of 268,400 tons is 
less than the 2. 75 million ton regulatory threshold. 

The only applicable regulatory requirement is therefore to prevent the horizontal underground migration of 
the gas onto adjacent properties at concentrations exceeding 25% of the LEL. The lower explosive limit 
for methane in atmospheric air is 5% by volume. 

Technical requirements relevant to LFG include mitigating effects on the landfill closure cover vegetated 
surface. The Voluntary Corrective Measures (VCM) Plan (LANL 2002) cites the potential for vegetation 
stress due to development of anoxic conditions in plant root zones resulting from migration of LFG. 

3.0 GAS GENERATION ESTIMATES 

The estimation of LFG generation rates is not an exact science. No two landfills are alike, and the many 
factors that affect LFG production can vary significantly over time, from one site to another, and even 
from place to place within the same landfill. A variety of methods are used to estimate LFG generation, 
including computer models, mathematical calculations, observed readings and empirical estimates. 

Anaerobic bacteria that consume organic matter in refuse produce landfill gas. It is composed primarily of 
methane (about 55%) and carbon dioxide (C02, about 45%) (SWANA}. Methane is a colorless, odorless, 
flammable and potentially explosive gas. In -addition to methane and C02, other major gases that may be 
present include oxygen, nitrogen, and water vapor, traces of hydrogen and many other trace gases 
including volatile organic compounds (VOCs}. Oxygen and nitrogen are usually present because of air in 
the landfilL The LEL for for methane in atmospheric air is 5% by volume. 

Landfill gas production usually begins as early as six months after waste is deposited and continues for 
many years after waste is accepted at the landfill. Typically, by the time waste is about 20 years old, gas 
generation significantly decreases as the amount of organic matter available for decomposition 
diminishes. 

The rate of landfill gas generation and resulting migration is dependent on the physical characteristics of 
the waste (e.g., volume, type, age, moisture, pH, temperature, and compaction) and the landfill design 
(configuration, containment setting, geology, climate, cover material, and liner system). LFG migrates 
either horizontally or vertically based on the path of least resistance, by means of either pressure-driven 
flow (convection) or diffusion (diffusive flow}. The gas migrates by either or both convection or diffusive 
flow in an attempt to reach ground surface and disperse into the atmosphere or collection systems. 
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An estimate of the amount of LFG generated by the landfill (SWANA 1993) is required to properly evaluate the need for gas collection to control migration of the potentially flammable and explosive gases, and to design an extraction system if needed. The empirical calculation of LFG production rate presented in the following subsection seeks to estimate the probable maximum and minimum landfill gas generation rates over time. Empirical estimates are often more accurate than theoretical models or equations since the estimates are based on parameters derived from actual refuse degradation and gas generations observed in landfills and laboratory analyses. A probable average generation rate can also be suggested based on a broad interpretation of contributing factors such as moisture, pH, refuse age, input rate, compaction, etc. Calculations are based on the approximate tonnage in the landfill. The landfill is evaluated based on its environment and is not compared to other sites. The calculations provide probable best and worst-case conditions. 

3.1 Models and Equations 

LFG models and equations are based upon an assumption that each truckload, ton or cubic yard of refuse generates an equal quantity of LFG at a consistent but ever decreasing rate over a specific period of time. A "gas generation curve" can be plotted by entering an actual or assumed refuse input rate and an assumed gas generation rate that decreases over time. However, this does not take into account the many variables that determine actual gas generation rates, such as moisture content, pH or composition of the refuse stream itself, nor have such models been verified by comparing predicted generation with actual results. In the few cases where comparisons have been made, correlation has been poor. 

3.2 Factors Affecting LFG Generation 

Composition, compaction, age, and placement of refuse are factors affecting LFG generation. Although these factors are known to have an impact on LFG generation rates, no precise quantifiable relationships have ever been established. The effect of these factors can therefore only be expressed in broad, general terms. Assumptions for the TA-73 airport landfill are presented below. 

Composition and Compaction: The Voluntary Corrective Measure (VCM) Plan (LANL 2002, ER2002-0359) states the TA-73 airport landfill accepted typical municipal sanitary solid waste (MSW), construction debris, and laboratory waste. It is assume the waste was placed and compacted in a typical manner using heavy equipment (bulldozers and track loaders). There is no evidence of heavy liquid or hazardous waste placement. The typical composition of the refuse would result in an average gas production rate, whereas the lighter compaction density might result in more exposed surface area within the refuse and therefore more rapid decomposition of organic material during the early years, leaving even less material to generate gas currently. 

Age and Placement of Refuse: The VCM Plan (LANL2002, ER2002-0359) indicates the TA-73 airport landfill began receiving waste in 1943 and ceased accepting waste 1973. The landfill covers a surface area of approximately 11.5 acres, and the VCM Plan calculated the volume of waste as approximately 536,800 cubic yards ( cy). The landfill is 30 to 60 years old, and therefore probably now produces LFG at a lower than average rate due to the fact that much of the organic refuse has already decomposed, leaving less material to generate gas. 

Total Tonnage Estimate Based On VCM Plan Waste Estimates: 

Using the formula Ax 8 =Tonnage 
Where: 

A = Volume of waste = 429,400 cy 
8 =A constant to convert cy to tons= 1000 lb/cy I (2000 lb/ton) 
Ax B = (429,400 cy) x (1000 lb/cy I (2000 lb/ton)) = 214,700 Tons 

A total of 214,700 tons is the value used for further calculations. 
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3.3 Estimated Ranges of Gas Generation Rates 

Published material (SWANA 1993) estimates the theoretical range of LFG production rates from a low of 
0.02 cubic feet of LFG per pound of refuse per year in standard cubic feet per pound per year (scfllb yr) in 
small, dry sites, to a theoretical high of 0.14 scfllb yr in large, new sites in very rainy areas. The 
maximum rate observed in the field at a number of operating LFG recovery facilities typically does not 
exceed 0.10 scfllb yr. 

The LFG production rate is not the same as the total LFG production volume, which is primarily 
dependent on the total volume of refuse, and can range from 1.0 scfllb to 7.0 scf/lb generated over a 10 
to 100 year period. Only the rate of production of gas volume is significant in the evaluation or design of 
LFG control systems. 

Maximum Estimated LFG Production Volume 

The maximum estimate LFG production volume was calculated as follows: 

Using the formula (Ax D x L) I y = Maximum LFG Production Volume, where: 

A= Amount of waste (estimated) in tons; 
D = Conversion of waste tons to pounds; 
L = LFG production rate, assume maximum rate= 0.10 scf/lb yr; 
y = Days per year. 
Ax 0 x L I y = (214,700 tons x 2,000 lb/ton x 0.1 scf/lb/yr)/(365 days/yr) 
= 117,644 scfd 

Converted to standard cubic feet per minute (scfm) 

117,644 scfd/1 ,440 minutes/day 
Maximum LFG production volume = 82 scfm 

The maximum estimated gas production volume for the TA-73 Airport Landfill, under ideal conditions with 
fresh refuse, is 82 scfm. It also represents the size requirement for maximum gas collection. 

Minimum Estimated LFG Production Volume 

The minimum estimated LFG production volume was calculated using the same approach with the landfill 
production rate (L) assumed to be the minimum found in published literature, equal to 0.02 scf/lb/yr. 
Using this minimum L value, results in a rate of 23,529 scfd or 16 scfm for the minimum probable 
estimated gas production volume for this site. As the landfill ages, it decreases toward these production 
levels. This minimum volume also represents the lower end of the required operating capacity range for 
the LFG control system equipment. 

Estimated Midrange LFG Production Volume 

The estimated midrange estimated LFG production volume can be calculated similarly using an LFG 
production rate of 0.06 scfllb/yr, resulting in an estimated production volume of 70,586 scfd or 49 scfm. 
This provides a working figure based on a conservative midrange of potential estimated gas production 
for the TA-73 Airport Landfill. 

3.4 Summary of Estimated Ranges of Gas Generation Rates 

Table 1 summarizes the estimated production volume calculations and the gas generation rates 
presented in Appendix H of the VCM Plan (LANL 2002, ER2002-0359). The lower than average gas 
generation rate may be due to the refuse's age, placement, and compaction at the TA-73 Landfill .. 
Composition content appears to be average for a site of this size and age. Moisture content appears to be 
below average for a site of this size and age, and the effect of these factors supports an average to below 
average LFG production rate from waste decomposition. 
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Table 1. TA-73 Airport Landfill Gas Generation Rates 

LFG LFG 
Landfill Waste Waste Generation Average LFG Collection LFG Collection 
Volume Density Volume Range Generation Efficiency Efficiency Range 

(cy) (lb/ton) (tons) (ft3/min) (ft3/min) Range(%) (te/mln) 
Total Landfill- Estimated based on published literature values 

429,4oo I o.5 I 214,7oo I 16- a2 I 49 I 45%-65% I 22-32 
Year 2002 Landfill Gas Generation Rates- VCM Plan 

429,400 0.5 214,700 19.068 - -- 19.068 

Notes: 
LFG =Landfill Gas which consists of methane (40-60% by volume), carbon dioxide (30-50% by volume), oxygen (0.1-1% by 
volume), and nitrogen (0-12% by volume) 
a This is the Year 2002 Total LFG generation rate for the entire landfill 

4.0 GAS GENERATION MEASUREMENTS 

Gas concentrations and generation rates were measured during the RFI and reported in the RFI Report 
(DOE-LANL 1998). Figure 2.3.5.1-5 shows the estimated lateral extent of methane in soil gas. The figure 
shows that the methane plume is bounded on the north at the property boundary, with no methane 
observed in soil gas monitoring locations LPS-1 and LP-8 on the shelf at the edge of Pueblo Canyon. The 
plume is bounded on the west with no methane observed in soil gas monitoring locations LP-9 and LP-5. 
The west end of the plume is shown as more than 100 ft from the nearest existing airport hanger. The 
plume is not bounded on the south by monitoring wells but is inferred to extend under the runway but 
short of the southern property boundary. The plume is bounded on the east by soil gas monitoring 
location CP-1, about 100 ft from the nearest property boundary at the edge of Pueblo Canyon. 

Figure 2.3.5.1-6 shows the vertical extent of the methane in soil gas. Concentrations generally decrease 
with depth and range from non-detect in the underlying tuff to 59% by volume in the waste zone in Ll-2 
near the center of the landfill. The inferred depth of the plume is over 200ft below ground surface (bgs). 

Concentrations are observed to fluctuate seasonally, with apparent increases during spring and summer. 
These increases are believed to correlate to increasing subsurface temperatures and thereby increased 
microbial methane production. 

The VCM Plan {LANL 2002) reported indeterminate correlation between areas of high methane in soil gas 
and stressed vegetation, as evidenced by rooting depth observed in trenches and plant density. The 
report concluded that while areas with high methane exhibited stressed vegetation, bare ground or 
reduced rooting depths, other factors including soil chemistry, thickness of the soil profile and soil 
physical characteristics may control vegetation density. For example, two locations showing high 
methane and sparse or moderate vegetation also showed reduced cover thickness ( 1-1.5 ft) and were 
located in areas of subsidence, where pending of water for extended periods could also promote anoxic 
conditions. All areas with abundant or thriving vegetation showed no methane in the root zone, however. 

5.0 GAS COLLECTION EFFICIENCY 

The collection efficiency of a landfill gas collection system is measured by the percentage of generated 
LFG that it can draw from the refuse without drawing air. The lower end of the collection efficiency range 
may be 50% or less for small landfills with compacted earthen covers. Since air is easily drawn through a 
loose earthen cover, less vacuum can be applied. This lower vacuum, combined with the lowered 
porosity of the refuse due to moisture infiltration results in less gas being drawn and lower collection 
efficiency. 

The upper end of the collection efficiency range can exceed 90% for large landfills with geomembrane 
caps that preclude air and water intrusion. The highest collection efficiencies can be achieved by 
installing wells in a matrix ("checkerboard") layout with a maximum spacing of 300 feet, and by sealing 
wells and other points of air entry into the refuse. 
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The estimated collection efficiency for the TA-73 Airport Landfill depends on several factors. The 
collection efficiency is reduced due to the lack of liner in the landfill to preclude drawing air from the 
surrounding loose soils. Based on these factors, the collection efficiency of the landfill is estimated at 
45% to 65%, and the average gas generation production volume of 49 scfm results in a probable gas 
collection volume of 22 to 32 scfm. 

If the final cover material, such as compacted soil, is impervious enough to slow or block the escape of 
the LFG, the gas will build up in the voids in the refuse from top to bottom, seeking another path of least 
resistance to follow. If such a path is found through adjacent soils, the gas may travel underground for 
some distance before rising to the surface. If it enters an enclosed space, the methane component of the 
gas can be explosive or flammable under certain conditions. 

Passive or active systems may be used to control the gas. When used for migration control, passive 
control systems rely on pressure gradients to move gases toward wells, trenches or other vents placed 
around the perimeter of the refuse as a means of interdicting horizontal gas flow. Continuous trenches 
with membrane barriers on their exterior wall are the best passive control for venting gas to the 
atmosphere while blocking its further movement off site. 

Passive vents placed in the refuse may reduce the pressure gradient that causes migration by allowing 
gases to vent more freely when there is an impervious cover. This may also raise the potential for 
increased odor emanating from the landfill. There is far too little LFG generated by the TA-73 Airport 
Landfill for a passive system to affect any significant change in horizontal migration. 

Active control systems use wells, pipes and blowers to physically collect and remove the gas under 
vacuum before it can move into an unwanted area or carry odors and contaminants into the atmosphere. 
Collection wells are placed in the interior of the landfill, and the gas is carried to a flare station, where it is 
burned. Typical systems operate at systems that can produce LFG between 200 to over 2000 scfm. 
Landfills with production rates of between 20 and 200 scfm are marginal at best in maintaining full time 
operation of a flare for the purposes of controlling LFG. The TA-73 Airport Landfill is in the lower end of 
LFG production {16 to 82 scfm} and is not likely to benefit from the installation of an active or passive 
collection system. 

6.0 CONCLUSIONS AND RECOMMENDATIONS 

The New Mexico Solid Waste Management Regulations {NMAC 20.9.1.400.8.2) require that methane not 
exceed 25% of the lower explosive limit (LEL} in structures and at the property boundary. Soil gas 
measurements indicate that the methane plume is entirely contained within the property boundary, and is 
more than 100 ft from the nearest structure, which is not enclosed. Therefore the regulatory requirements 
for this landfill are met in it's current configuration. The final closure cover will not include an impermeable 
membrane and therefore the lateral extent of migration is not expected to increase significantly. 

The overall effect of the final closure cover will be to reduce infiltration of precipitation, thereby also 
reducing gas generation rates as the waste dries over time. Methane oxidation occurs aerobically in the 
root zone in soils and the cover should thereby provide an additional methane control function. High 
concentrations of LFG near the ground surface for long periods of time can stress vegetation by 
displacing oxygen in soil gas, however the extent to which this may occur at the TA-73 landfill is expected 
to decline after a thicker, more uniform cover is established over the waste and gas generation rates 
decline. 

The age of the waste placed in the landfill indicates that the generation rate of LFG is past its prime and 
will either remain at the same generation rate or continue to decrease over time. This is confirmed by in 
the VCM Plan {LANL 2002} {Appendix H, Figure 2). The explosive component of LFG is methane that is 
typically 40-60% of landfill gas. The above calculations result in methane generation in the range of 10 
scfm to 22 scfm. Landfill gas collection would be inefficient under either active or passive conditions at 
this generation rate. 
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There is no evidence that LFG is the source of any VOC contamination in groundwater. Depth to 
groundwater is more than 1,000 feet below ground surface. The depth of groundwater prevents mixing of 
landfill gas with groundwater that can produce VOC contamination. 

The facility is below the in-place waste volume that Federal Rules require a landfill to obtain a Title V 
permit for air emissions. Therefore, the facility is not required to install a gas collection and control 
system. 

A landfill gas collection or control system would provide little if any technical benefit for this landfill and 
there is no regulatory requirement for the control of LFG at this landfill. Gas generation is already at the 
low end of a typical landfill and is continuing to decrease with time. The proposed cover will further 
reduce water infiltration into the landfill, therefore, gas generation should continue to decrease. Gas 
collection is therefore not required or recommended at this time. 

If required in the future, gas collection at this landfill will likely not be very efficient for the reasons cited in 
Section 4. If enclosed structures are built near the landfill boundary in the future, and if monitoring 
indicates that the regulatory levels may be exceeded, then gas collection efforts should be focused at the 
landfill boundary nearest the structures. A gas collection system for the entire landfill is not needed based 
on regulatory requirements, and on calculations and measurements to date described in this report. 

7.0 REFERENCES 

North Wind 2004, "Design Basis Document for Los Alamos Site Office TA-73 Airport Landfill", January 
2004. 

LANL 1998, "RFI Report for Potential Release Sites 73-001 (a,b,c,d) and 73-004(d), Airport Landfill 
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1.0 INTRODUCTION 

This Construction Plan describes methods and protocols that North Wind, Inc. (North Wind) will use to 
manage construction activities at the U.S. Department of Energy (DOE) Los Alamos Site Office (LASO) 
Technical Area (TA)-73 Airport Landfill, henceforth referred to as the Airport Landfill project. The 
Construction Plan provides background information, a summary of planned construction activities, a 
description of required inspections with acceptance criteria, quality assurance (QA) and quality control 
(QC) methods, and health and safety controls. The plan also describes operation, maintenance, and 
monitoring requirements during the construction and post-construction phases, and training and 
certification requirements. 

2.0 SITE DESCRIPTION AND OPERATIONAL HISTORY 

The site description and operational history is documented in the Los Alamos National Laboratory (LANL) 
Voluntary Corrective Measure Plan (LANL 2002, 7 4007.2). The following text provides a summary of the 
site description and operational history. 

The Airport Landfill consists of two potential release sites (PRS). PRS 73-001(a) is an inactive municipal 
landfill, hereinafter referred to as the main landfill. PRS 73-001 (d) is an inactive debris disposal area 
(DDA), hereinafter referred to as the DDA. Both PRSs are inactive solid waste management units and 
both are listed in Table A within Module VIII of LANL's Hazardous Waste Facility Permit (LANL 1996, 
57486). The PRSs are located within TA-73 on DOE property adjacent to the Los Alamos Airport, as 
shown in Figure 2.1-1. The main landfill is east of the existing airport hangars and the DDA is north and 
east of the end of the runway. Figure 2.1-2 shows the location of the PRSs in TA-73. 

In 1943, DOE began using the hanging valley north of the airport runway as the main landfill. Garbage 
was collected twice a week from LANL and Los Alamos and burned on the edge of the hanging valley. 
Heavy equipment was then used to push the burned residues and ash into whichever landfill disposal 
area was being used at the time. This intentional burning ceased in 1965 when Los Alamos County 
assumed operation of the landfill. The county continued to operate the landfill until June 30, 1973. 

The DDA was used from 1984 to 1986 to bury debris excavated from the western portion of the main 
landfill. This material was excavated and replaced with clean fill to prepare the western portion of the 
landfill for the construction of airplane hangars and tie-down areas. Since the wastes placed in the DDA 
came from the main landfill, both areas contain similar types of debris. In 1986, the DDA was covered 
with soil and hydroseeded. 

3.0 SCOPE OF WORK 

As described in the DOE Savannah River Operations Office (SR) Statement of Work (SOW) for the 
Airport Landfill (DOE 2003), the project mission consists of designing and constructing an appropriate 
cover over the main landfill and recontouring and reseeding of the DDA. Final design drawings and 
specifications for the main landfill and DDA will comply with the provisions of the SOW. 
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4.0 CONSTRUCTION MANAGEMENT 

This section describes construction management protocols that will be used by North Wind to ensure that 
activities described in this Construction Plan are safely completed within their respective budgets and 
schedules. Additional project management information is provided in the Project Management Plan for 
LASO TA-73 Airport Landfill (PMP) (North Wind 2004f). 

North Wind is the prime contractor for work required under the DOE SOW (DOE 2003). Subcontractors 
include Weston Solutions, Inc. (WESTON) and Los Alamos Technical Associates. The customer for the 
project is the DOE-LASO Environmental Management Program. The Airport Landfill project organization 
chart is provided in the PMP (North Wind 2004f). 

4.1 Key Personnel, Responsibilities, and Interfaces 

The key personnel, responsibilities, and interfaces are described in the following subsections. During 
construction activities all staff, regardless of affiliation, will take direction from the North Wind Project 
Manager (PM) through the appropriate supervisor or manager. 
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4.1.1. Program Manager 

The Program Manager (PrM) is responsible for ensuring that the contract is managed within the 
established contract value and schedule constraints. 

4.1.2. Project Manager 

The PM is ultimately responsible for the successful completion of the project. This includes, but is not 
limited to: 

• Ensuring project activities are conducted safely and in compliance with applicable laws, 
regulations, directives, and procedures. 

• Ensuring adherence to the project cost and schedule and maintaining project-level change 
control 

• Overseeing the development and maintenance of the project records management system 
and the project configuration management system 

• Providing day-to-day direction to project personnel and coordinating the resolution of 
technical issues 

• Communicating project progress to the customer and management 

The PM reports to the PrM. The PM takes technical direction from the DOE-LASO Contracting Office 
Representative (COR) and may interface with the DOE-SR Contracting Officer (CO) on contractual 
issues. The PM will also interface as needed with the Design Supervisor (Section 4.1.3) and the 
Construction Manager (CM) (Section 4.1.4 ). 

4.1.3. Design Supervisor 

The North Wind Design Supervisor works with the CM and others during construction when field changes 
are encountered and to provide authority to any design change as agreed upon. The Design Supervisor 
reports to the PM and interfaces with the CM and WESTON design engineers. 

4. 1.4. Construction Manager 

The North Wind CM is responsible for managing all construction activities. This includes oversight of 
planning and daily work activities, verifying construction work activities are compliant with the final design, 
preparing and submitting reports, and verifying that construction quality assurance and control measures 
are implemented. In addition, the CM is responsible for assuring that site worker health and safety 
requirements are met and that personnel are adequately trained. The CM reports to the PM and directs 
the Site Superintendent (SS) (Section 4.1.5). The CM is the designated Construction QA Manager. In this 
capacity, the CM interfaces with the QC Field Engineer (Section 4.1. 7). 

4.1.5. Site Superintendent 

The North Wind SS is responsible for daily work activities and works directly with field construction crews 
and support staff. This is a fulltime, onsite position. On a regular basis, the SS: 

• Provides overall safety oversight on a daily basis, ensuring unsafe work practices are not 
allowed 
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• Inspects the site on a daily basis to identify unsafe work conditions 

• Conducts weekly safety meetings with the work crews 

• Directs construction crews to ensure construction is compliant with design specifications 

• Ensures QC hold or witness points are recognized 

• Works with onsite QC personnel to ensure installed components of the final cover meet QC 
specifications 

• Ensures erosion controls are properly constructed, inspected, and maintained 

• Prepares and delivers a Plan of the Day to work crews, to coordinate daily work activities 

• Notifies the CM of any changes in field conditions that impact the design remedy and stops 
work as necessary until a satisfactory resolution is reached 

• Routinely communicates progress to the CM and project management 

• Interacts with site visitors, airport management, the client, and regulators as needed to 
ensure work progresses smoothly 

The SS reports to the CM and directs field personnel and subcontractors. The SS interfaces with the Site 
Safety Officer (SSO) on a daily basis. 

4.1.6. Site Safety Officer 

The North Wind SSO will ensure that the project is conducted according to the Health and Safety Plan for 
LASO TA-73 Airport Landfill (HASP) (North Wind 2004c). The HASP implements government regulations, 
DOE directives, and Integrated Safety Management (ISM) policy. The SSO will be a fulltime onsite worker 
during construction. The SSO will implement the ISM program requiring site personnel take every 
reasonable step to reduce or eliminate the possibility of injury, illness, or accidents, and to protect the 
workers and environment during project activities. The SSO reports to the Project Health and Safety 
Manager. The SSO interfaces with the SS on a daily basis and with the CM as needed. 

4.1. 7. Quality Control Field Engineer 

The QC Field Engineer will be responsible for conducting QC activities in accordance with the 
Construction Quality Control Plan for LASO TA-73 Airport Landfill (CQCP) (North Wind 2004a). The QC 
Field Engineer will be onsite as needed, particularly during placement of cover materials when 
compaction testing is required. The QC Field Engineer reports to the CM and interfaces with the SS. 

4.2 Reporting 

The CM will provide weekly updates on construction progress to the PM, using progress reports from the 
SS. The update will detail construction progress and activities for the week, description of any 
nonconformances, weekly crew size, possible health or safety concerns, and other significant work tasks 
during the week. The PM will forward this information to the DOE-LASO COR following receipt of the 
update. Additional reporting details are found in the PMP (North Wind 2004f). 
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4.3 Schedule 

The project baseline schedule is found in the PMP (North Wind 2004f). A detailed construction schedule 
is attached as Appendix C to this document. 

5.0 CONSTRUCTION ACTIVITIES 

The following subsections describe construction activities at the main landfill and DDA, in approximate 
chronological order. The construction schedule in Appendix C further delineates the sequence of 
activities, and identifies critical path tasks. 

The construction activity narrative is not intended to reiterate project specifications and drawings, but to 
give a practical approach to constructing the final remedy at the Airport Landfill. The detailed 
requirements of the work are specifically defined in the approved construction specifications and drawings 
and should be referenced along with this narrative. Project plans (e.g., this Construction Plan) implement 
design drawings, and drawings implement design specifications. Thus, the flow-down is specifications to 
drawings to plans. The exception is the HASP (North Wind 2004c); in no instance will work be performed 
unsafely, regardless of specifications or drawings. 

5.1 Procurement 

General methods for procurement of materials and services are addressed in the Project Quality 
Assurance Plan for LASO TA-73 Airport Landfill (PQAP) (North Wind 2004g), including methods for 
procuring quality-affecting materials and services. Purchase order documents will be prepared for each 
vendor supplying materials and subcontractors supplying services with the terms of the purchase clearly 
detailed. Delivery of materials and services will be scheduled based on project sequence to minimize 
storage and risk of loss or damage. 

Procurement of materials and services will be finalized upon issuance of the Notice to Proceed (NTP) 
from DOE. At this point, subcontract SOWs and purchase orders will be prepared and materials and 
services will be procured. However, due to long lead times involved in procurement of certain materials, 
particularly borrow source soils, purchase orders should be prepared and submitted as soon as possible. 

5.1.1. Alaterials 

Materials to be purchased include but are not limited to riprap, aggregates, cover soil, topsoil, geotextiles, 
chain link fencing, silt fence, potable and non-potable water, straw bales, metal drainage pipe, signage, 
traffic control items, utility relocation items, and general safety equipment (e.g., personal protective 
equipment, fire extinguishers). Each of these items will be installed permanently on the site or are 
considered a project consumable. 

5.1.2. Services 

Services to be retained include heavy equipment rental, surveying, electrician, independent quality control 
testing, an offsite geotechnical testing laboratory, equipment maintenance needs, fence installation, 
medical examinations, hydroseeding, and field trailer setup. In addition, waste streams identified in the 
Waste Management Plan for LASO TA-73 Airport Landfill (WMP) (North Wind 2004k) will be disposed of 
by a waste contractor. 
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5.2 Mobilization 

Mobilization activities include mobilizing required equipment and personnel, constructing access roads, 
setting up the temporary field trailers, taking delivery of initial materials, and locating and marking existing 
underground utilities. In addition, a pre-construction meeting will be conducted with site workers to review 
the project objectives and requirements, site-specific safety precautions and airport protocol. Non-routine 
workers such as truck drivers and day laborers will not attend this pre-construction meeting. Instead, they 
will be provided with a pre-job briefing, the contents of which will be determined by the SS and/or SSO. 

At a minimum, the pre-construction meeting will address the following topics: 

• Introduction of project team 

• Organization chart and lines of authority and communication 

• Project scope and objectives 

• Identification of subcontractors and suppliers 

• Use of equipment and facilities 

• Project schedule and work hours 

• Reporting and record keeping requirements 

• Correspondence, including oral versus written protocol 

• Project plans and specifications, and location of documents 

• Site access and security procedures, particularly regarding Los Alamos Airport 

• Job safety and health, including overview of HASP (North Wind 2004c) 

• QA/QC protocol 

• Equipment maintenance and daily checks 

• Material handling, delivery, and storage 

• Temporary utilities, communications and housekeeping 

5.2.1. Assemble Construction Documents 

The Phase II Work Plan for LASO TA-73 Airport Landfill (North Wind 2004d) is the primary seeping 
document for the project. The Phase II Work includes by reference or incorporation: 

• Final construction specifications, drawings, and engineering calculations 

• This Construction Plan 

• CQCP (North Wind 2004a) 

• Post-Closure Care and Monitoring Plan for LASO TA-73 Airport Landfill (PCMP) 
(North Wind 2004e) 
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In addition to the Phase II Work Plan, the following documents direct applicable construction activities: 

• HASP (North Wind 2004c) 

• PQAP (North Wind 2004g) 

• PMP (North Wind 2004f) 

• Storm Water Pollution Prevention Plan for LASO TA-73 Airport Landfill (SWPPP) 
(North Wind 2004j) 

• WMP (North Wind 2004k) 

• North Wind corporate and project implementing procedures 

A set of the above project documents will remain in the office trailer for planning and scheduling. Another 
set will be provided to the SS for his working use. A set of final construction drawings will be located in 
the office trailer for red-lining changes for as-built drawings. The main project schedule will be displayed 
on the wall for quick reference and weekly progress tracking. Project documents will be controlled in 
accordance with North Wind Quality Assurance Procedure (QAP)-05, Document Control 
(North Wind 2003c). 

Forms and records generated during the course of the project will be completed, filed, and managed in 
accordance with: 

• QAP-16, Control of Quality Records (North Wind 2003d) 

• Project Work Instruction (PWI)-4201-001, Project Files (North Wind 2003a) 

• PWI-4201-002, Field Activities Documentation (North Wind 2003b) 

• PWI-4201-005, Field Change (North Wind 2004i) 

Forms and records will be photocopied as soon as possible; one set of records will be retained in the field 
office and the other set will be returned to the North Wind Idaho Falls office for permanent storage in the 
project files. At the close of the project, all generated records will be submitted to the DOE-LASO COR. 

5.2.2. Conduct Construction Readiness Assessment 

A construction readiness assessment will be conducted in accordance with PWI -4201-004, Readiness 
Assessment (North Wind 2004h). A readiness checklist will be completed that provides formal 
documentation that the project is ready to start, and may be modified to account for the final design 
requirements. At a minimum, the checklist will include: 

• Safety basis documented 

• NTP issued 

• Plans and procedures prepared and issued, and available onsite 

• Training conducted and documented 

• Equipment procured, inspected, and approved for use 
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• Permits obtained 

• Underground utility survey completed and utilities marked 

• Support facilities installed and useable 

• All stakeholders notified, including Los Alamos County Airport 

• Security measures (including signage) implemented 

• Subcontractors procured and available as required 

• SWPPP (North Wind 2004j) implemented, including filing of Notice of Intent with the U.S. 
Environmental Protection Agency (EPA) 

• Material storage area developed 

• Project record keeping system in place 

• Initial site photographs taken 

• Required wage and employment signage posted 

5.2.3. Construct Access Roads 

Access roads will be constructed to the DDA and main landfill, as shown in final design drawings. The 
roads will be constructed by clearing brush and vegetation to native soils and adding appropriate road 
base. After the base course is finished (including compaction and watering), a 6-inch (in.) lift of gravel will 
be applied. 

The main landfill access road will be from State Highway 502 through the main airport gate and along a 
designated corridor across the airport tie-down pad to the hangars. The road will then parallel the existing 
perimeter fence north of the hangars and terminate at the project staging area. Existing concrete water 
troughs on the north side of the hangars will be removed and replaced by underground piping or culverts 
to direct water flow across the entire width of the new road. 

Access to the DDA will be from State Highway 502 through an existing gate at the east end of the 
runway. The existing road approach will be upgraded as needed and approximately 800 feet (ft) of new 
road will be developed to accommodate soil delivery in belly dump trucks. This road will be built with one 
lane but will include turn-outs for two-way traffic. Any imported material that spills or get tracked on the 
tarmac must be regularly swept or washed off. 

Both access roads will be left in place for airport use and post-construction activities. Traffic control 
associated with use of the access roads for delivery of borrow material is discussed in Section 9.9. 

5.2.4. Install Temporary Field Trailers 

Two temporary field trailers and a tool van will be installed at the project staging area, located at the 
northwest corner of the site near the east hangar. One trailer will be designated as the field office and will 
have adequate desk space for three people. This trailer will also be used to file project documents 
(including records). The second trailer will be designated as a lunch/break room and will be also be used 
for safety and progress meetings with the crew. The tool van will be used for storage of hand tools, safety 
equipment, and other miscellaneous equipment. 
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Temporary electrical utilities will be run to both trailers and phone line(s) will be installed to the office 
trailer. Drinking water and potable hand washing water will be available in both trailers. 

5.2.5. Survey DDA and Main Landfill 

A local subcontractor will be retained for surveying. Initial site control points will be established from local 
elevation and coordinate datum. These controls will be permanent monuments used throughout 
construction and post-construction for any needed topographic, radial stakeout, and benchmark 
elevations. Monuments will be protected against damage, defacing, or loss. 

A topographic map will be developed prior to construction .Baseline cross-sections identified on the 
grading plan will be marked on a 50-ft grid interval. Cut/fill and finished grade stakes will be placed, and 
referenced to the grid. Intermediate grade checks between grid points may be performed, as needed. 
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. 

5.2.6. Mobilize Heavy Equipment to Site 

Heavy equipment will be screened and inspected by the SSO for radiological contamination before being 
allowed onsite. Heavy equipment will access both the main landfill and DDA via the main landfill access 
road, described in Section 5.2.3. Equipment will be unloaded in the staging area, east of the hangars and 
asphalt tarmac. Off-road equipment will be delivered to the site by transport, and DOT -approved 
equipment will be driven to the site. At a minimum, the following equipment is expected to be used during 
construction activities: 

• D-7 or D-8 dozer (2 units) 

• 4000-gallon water truck 

• 5- to 7-cubic yard (cy) front-end loader 

• 70-ton dragline unit with minimum 2.5-cy bucket 

• 65,000-lb tracked excavator 

When in use, heavy equipment will be inspected initially, then on a daily basis. The SS or operator will 
conduct the inspection, using the applicable North Wind Construction Safety Checklists in Appendix B. 

5.2. 7. Identify Underground Utilities 

Underground utilities will be located by contacting New Mexico One Call Systems Inc. at 1-800-321-2537 
at least five days prior to excavation. The utility survey area will include proposed excavation areas with a 
200-ft buffer, and will be marked on the ground with white paint or stakes. Utilities identified within the 
survey area will be marked on the ground with the colors noted below. Utilities will then be exposed at 
100-ft intervals throughout the survey area by potholing with hand shovels or a hydraulic unit. Utilities will 
be marked with the following paint colors, as recommended by One Call Systems. To avoid confusion 
and misidentification, the following colors are reserved and are not to be used for other activities such as 
surveying. 

• Blue - water 

• Green - sewer 
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• Orange - communications 

• Red - electric 

• Yellow- gas 

The location of identified utilities will be transferred to a site base map and utility markings will be 
repainted as necessary. These measures will protect against the need for re-surveying if the initial 
markings are obliterated during construction. 

5.3 Site Preparation 

The following sections identify activities that will be performed before excavation or construction activities 
commence at the main landfill or DDA. 

5.3. 1. Install Fencing 

A new section of perimeter chain link fence will be installed along and outside the toe of the east slope 
and along a portion of the north side of the main landfill. The location and specifications of the fencing will 
be detailed in final design drawings and specifications. Fencing will be installed by a subcontractor, using 
augers and/or jackhammers. Concrete needed for poles will be carried down the slope in buckets. 

After the new fence is installed, the existing fence through the middle of the east slope will be removed. 
Any fencing in the construction area opened temporally will be closed and secured at the end of the 
workday. These measures will retain security and access to the airport at all times. The removed fencing 
material will be recycled or sold for salvage, if possible. 

5.3.2. Install Storm Water Controls 

Prior to earth-disturbing activities at the DDA or main landfill, erosion and runoff controls identified in the 
SWPPP (North Wind 2004j) and final design documents will be installed. This will include installation of 
silt fences, drainage channels and check dams, sediment traps, inlet filters, culverts, and berms. 

Silt fences will be installed with a small trencher to anchor the fabric into the ground and then backfilling. 
Drainage channels will be constructed with a dozer or grader blade and compacted with the wheeled 
loader. Check dams and sediment traps will be installed with a small backhoe excavator. Inlet filter and 
culvert beds will be dug with an excavator to grade and the components will be installed by heavy 
equipment. Berms will be constructed with a loader placing imported gravel material as specified and 
compacted with the loader tires and gas-powered tamper as needed. 

5.3.3. Abandon Monitoring Wells 

Some of the existing soil gas monitoring wells in the main landfill will be abandoned. Well casings will be 
stripped of any readily removable instrumentation and tubing prior to closure. If any stainless steel vapor 
port tubing must be abandoned, the tubing will be cut off 3 to 4 ft below grade and the top few inches bent 
over to pinch the tubing closed. Casings will be sounded with a tag line (assuming that no instrumentation 
remains in the well) and the amount of bentonite required for backfill will be estimated based on well 
diameter and depth. Well casings will be backfilled with bentonite powder or chips to displace any 
methane that may be present. As the well is backfilled, the depth of the well will be continually sounded 
with the tag line to verify that bridging is not occurring. If bridging becomes an issue, a tremie pipe may 
be used. 
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After backfilling, the casing will be cut off approximately 3 to 4 ft below final grade. Approximately 1 ft of 
bentonite will be placed over the cut-off casing and the remaining excavation will be backfilled with soil. 

Appropriate health and safety monitoring will be conducted during abandonment to detect the presence of 
possibly flammable gases (e.g, methane). If such gases are present, they will be allowed to fully vent 
before cutting off the casing. A hot work permit will be obtained prior to using gas cutting torches. 

5.3.4. Abandon/Relocate Utilities 

It may be necessary to abandon or relocate some existing utilities. The utility owner will be contacted and 
details will be discussed for the desired relocation or abandonment. Procedures to abandon or relocate 
the utility will be defined and approved prior to performing the work. A formal request will be made for the 
utility be shut down before excavation. 

If the utility is relocated with heavy equipment, a spotter must be present at all times. The relocated utility 
will be replaced according to the utility owner's installation specifications, as appropriate. The HASP 
(North Wind 2004c) provides health and safety precautions if an unidentified utility is cut or ruptured. 

5.4 Construction of DDA 

The DDA will be constructed to include a minimum of 12 in. of topsoil over existing waste, a final grade of 
about 3 percent for promote runoff, and vegetation with native plants. To accomplish this, penetration 
testing will be performed prior to mobilization. The testing will be on a grid over the DDA and will identify 
the depth to waste and amount of cover soil required to meet the 12-in. minimum. This approach 
minimizes disturbance to portions of the DDA with adequate soil cover, reduces costs for imported soil, 
and preserves existing vegetation. 

5.4.1. Pre-Construction Survey 

Based on results of penetration testing, grade control and final fill elevations at the DDA will be laid out on 
50-ft grids or smaller based on the size of the area requiring topsoil. Surveying will be conducted similar 
to that described in Section 5.2.5. Intermittent grade checks may be performed, as necessary. 

5.4.2. Rough Regrade 

Brush or trees will be grubbed only from those areas requiring additional topsoil, and will be chipped 
onsite and stockpiled for mixing with topsoil. A dozer will be used to shape portions of the DDA to achieve 
the required slope. Shaping will be limited to filling depressions and voids and establishing a surface that 
can be driven on by belly dump trucks delivering topsoil. 

5.4.3. Add Topsoil 

Topsoil for the DDA final cover will be delivered on site by belly dump trucks, and the topsoil will be 
dumped where needed. To the extent possible, trucks will not be driven on exposed waste or on 
undisturbed areas of the DDA. Topsoil will be watered and leveled by a dozer to the required elevation. 
The final contour will be graded with a dozer or motor patrol, filling voids and feathering edges of material 
to match existing contours. 

5.4.4. Survey Final Grade 

Final DDA grades will be surveyed by the surveyor to confirm that the final elevation matches design 
specifications and to provide measurements for as-built records. 
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5.5 Construction of East and North Slope of Main Landfill 

Construction of the east and north slopes of the main landfill generally consists of salvaging existing soil 

cover, excavating existing landfill waste to establish a nominai3H:1V grade, and applying a riprap armor. 

The following subsections provide specific details of slope construction subtasks. 

5.5.1. Soil Salvage 

Existing soil will be salvaged to the extent possible from the main landfill slopes as well as the central 
portion of the landfill. Cover soil from the northern half of the main landfill and the east slope will be 
removed by dozing into an elongated pile or windrow extending east to west, about in the center of the 

landfill. Once the northern half is brought to grade with the relocated waste, the salvaged soil can be 
readily dozed over the debris and incorporated into the final cover. A similar process will be used on the 
southern half of the main landfill. 

5.5.2. Pre-Excavation Survey 

The east and north slopes of the main landfill will be slope staked to delineate the limits of earthwork and 
breakpoints for the toe, benches, and top of cuts. Reference stakes will be set to allow the operators to 
monitor and control the grades during excavation. 

5.5.3. Relocate Waste 

The excavation and relocation of landfill waste will be completed with a combination of dozers, loader, 

and possibly a drag line. The upper portions of the east slope will be excavated with dozers and the lower 
portions may be excavated by a dragline. 

Dozers will excavate in layers while establishing the 3H:1V slope as the dozing progresses. A berm will 
always result on the outside face of the slope to act as a catch for rolling debris or rock and provide a 
safety margin. As waste is excavated, it will be pushed to the lip of the slope(s). From there, another 

dozer will push the waste to its final destination. The exception is waste destined for the western portions 
of the landfill (i.e., more than about 300ft from the top cuts of the slopes) which will be shuttled with a 

front end loader. 

A drag line may be used to excavate the lowest portions of the east slope and limited portions of the north 

slope. Typical dragline production on this slope is estimated to be less than 50 cy per hour, based on a 

2.5-cy bucket and 50-ton crane. The excavated debris will be dragged up the slope and set aside for 
other equipment to take to the fill locations. 

As discussed in Section 5.5.1, waste will be relocated first to the northern half of the main landfill, where it 

will be covered with salvage soil. After the northern half is filled and covered, soil will be salvaged from 

the southern half of the main landfill and the process repeated. This activity will provide a partial or 

complete subgrade for the infiltration layer, depending on the amount of salvage soil available and the 

physical characteristics of the debris fill. 

During waste excavation and relocation, dust control will be continuously provided with the water truck, as 

discussed in Section 9.6. Much of the water may need to be sprayed with a hose since some portions of 

the slope cannot be reached by the water truck. Some types of relocated municipal solid waste (e.g., 

paper products, loose plastic, ash) may be an airborne nuisance during windy conditions. Other waste 

may be considered hazardous to the general public. These materials will be contained by covering them 

with soil, rock, matting, or other suitable means, such as salvaged chain link fence. The CM will determine 
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when and if these controls are necessary to ensure blowing debris does not obstruct airways, leaves the 
site, or creates undesirable plumes or clouds. 

5.5.4. Establish Subgrade and Survey 

Subgrading will be completed with the dozer to create the rough template for the three proposed benches 
and to better define the required 3H:1V slope, as detailed in the design drawings. Salvage soil or other 
material will be added to provide a subgrade suitable for installation of the infiltration layer (Section 5.5.5). 
A structural fill berm will be installed along the toe of the east slope to provide a stable and safe working 
inclination. 

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

5.5.5. Add Infiltration Layer 

The infiltration layer consists of a nominal 18 in. of low permeability imported soil. The infiltration layer will 
be constructed with two nominal 9-in. lifts, though the actual lift thickness may be more to account for 
compaction. Material for the first lift will be delivered and dumped at the top of the slopes and a dozer will 
push it downward onto the slopes. Once roughed into place over the entire slopes, compaction will be 
obtained with a sheepsfoot roller pulled behind a dozer. Water will be applied with a hose and nozzle 
capable of spraying from the top of the slopes to the toe. 

After compaction, lifts will be scarified to a depth of several inches with an appropriate attachment (e.g., 
harrow rake or disker), pulled by a dozer. Scarification provides a good binding surface between lifts, and 
also provides a good binding surface for the geotextile (Section 5.5.6). 

5.5.6. Add Geotextile and Riprap 

Geotextile will be added over the entire surfaces of the slope faces as a protective liner between the 
infiltration layer and riprap. After the geotextile is placed, a nominal6 in. of processed riprap (crushed, 
screened, or sorted for angularity) will be installed. The rock will be imported, dumped, and placed in a 
manner similar to the infiltration layer, but lightly compacted with dozer tracks to set the riprap. It is 
anticipated that minimal dust control and no moisture conditioning will be required for the riprap 
placement. 

5.5. 7. Survey Final Grade 

Final grades will be surveyed to confirm that final east and north slope elevations match the design 
specifications and provide measurements for as-built records. 

5. 6 Relocate Waste and Backfill at Southeast Corner of Main Landfill 

An additional area in the southeast corner of the main landfill will be excavated, as shown on the grading 
plan. All waste will be excavated from this area and relocated to the top of the main landfill, as discussed 
in Section 5.5.3. If natural ground (i.e., bedrock) is encountered before design grades are reached, the 
slope will be finished off evenly and no further excavation will be required. 

After the waste has been removed, an infiltration layer, geotextile, and riprap will be added in a manner 
similar to that discussed in Sections 5.5.5 and 5.5.6. The area will require high compaction as it is 
adjacent to the taxiway shoulder. 
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5. 7 Construction of Main Landfill Cover 

The main landfill cover will consist of a nominal 18 in. of imported low permeability soil (infiltration layer) 
and 6 in. of imported topsoil. Placement of the cover requires compaction, depth verification, and dust 
control. The following subsections provide details about the subtasks of constructing the main landfill 
cover. 

5. 7. 1. Establish Subgrade and Survey 

If needed, additional salvage soil or other suitable material will be added over the top of the main landfill 
to provide a subgrade suitable for installation of the infiltration layer (Section 5.7.2). Subgrading will be 
completed with the dozer to create the rough template for the approximate 3 percent top slope, as 
detailed in the design drawings. 

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

5.7.2. /nsta/1/nfi/tration Layer 

The infiltration layer consists of a nominal 18 in. of low permeability imported soil. The infiltration layer will 
be constructed with two nominal 9-in. lifts, though the actual lift thickness may be more to account for 
compaction. The imported soil will be delivered on site by trucks with back-end dump trailers. The soil will 
initially be dumped at the west end of the landfill and pushed onto the landfill with a dozer, working the 
material to the east. As the materials are being placed and compacted to the east, the trucks will also 
continue to move east with each delivery. This procedure will keep the trucks on clean compacted 
imported soil at all times. After the first lift is placed, the procedure will be reversed and the material will 
be worked from east to west using the procedure described above. 

As the material is being worked, water will be added by the water truck to control dust and achieve 
optimum moisture before compaction. Compaction will be obtained with sheepsfoot rollers. Moisture 
conditioning and compaction testing will be an ongoing process during each lift. 

After compaction, the lift will be scarified to a depth of several inches with an appropriate attachment 
(e.g., harrow rake or disker}, pulled by a dozer. Scarification provides a good binding surface between 
lifts, and at the interface between the top of the infiltration layer and topsoil (Section 5. 7.3). 

5.7.3. Install Topsoil 

Following acceptance testing of the infiltration layer (Section 5.8}, a 6-in. topsoil cover will be placed. 
Methods will be similar to those described in Section 5. 7 .2. The exception is that compaction will not be 
desired beyond that of the dozer tracks. Topsoil that gets overly compacted due to wheeled equipment 
will be loosened by disking or with a dozer. In most cases, topsoil delivery will involve the belly dump 
trucks driving on the previous cover soil and not the topsoil. Once the topsoil is roughed in with the dozer, 
a grader or dozer will be used for filling voids and feathering edges of materials to match existing 
contours. Erosion control measures (straw mulch) will be applied intermittently as the topsoil placement 
takes place. 

5.8 Acceptance Tests 

Each lift of the infiltration layer will be tested by the QC Field Engineer for compaction and grades, as 
described in the CQCP (North Wind 2004a). Preliminary real-time test results will be provided to the SS 
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before placement of the next lift. This ensures the lift was properly compacted before placement of 
subsequent lifts. 

5.9 Revegetation 

Revegetation of the DDA and main landfill will be accomplished by hydroseeding, due to the length of the 
project and the amount of revegetation required. Temporary erosion controls will be implemented so that 
the seed, fertilizer and mulch can be applied to the DDA and main landfill under one mobilization. All 
areas of the project are accessible to typical hydroseeding equipment capable of spraying over 100 ft 
from the truck and using hoses to access any remote locations. 

Hydroseeding with an added tackifier will be used for revegetation. Compacted or tracked topsoil will be 
loosened before hydroseeding. Completely covering the disturbed areas with a tackifier and hydroseed 
will help with dust control until vegetation has been established. A temporary sprinkling system or 
watering by truck may be required until vegetation has been established. 

5.9.1. DDA 

The DDA will be completed first; thus, temporary erosion controls will be implemented until the main 
landfill is completed. These controls will consist of applying straw with a blower at a rate specified per ton 
of straw per acre of ground. The straw will then be crimped into the soil using a straight disk crimping 
attachment. Periodic watering will be utilized for dust control. These measures will comply with the 
SWPPP (North Wind 2004j) and installing temporary controls will permit a single site mobilization by the 
hydroseed subcontractor. 

Work areas within the DDA will be constructed as shown on design drawings. The original vegetation will 
be maintained to the extent possible by limiting heavy equipment and truck traffic to areas that will be 
reworked. 

5.9.2. Main Landfill 

The flatter areas of the main landfill will be revegetated in the same manner as the DDA. However, the 
east and north slopes will have slopes in excess of 3H:1V and therefore may require an erosion control 
blanket to aid in establishing revegetation. If used, the blanket will be installed by laborers with installer­
recommended anchoring and stapling. 

Temporary watering can be from the same hydrant as used to fill the water truck. Irrigation piping can be 
run on the surface of the main landfill with sprinkler heads. The more remote areas will likely require a 
periodic water application with a water truck and hose reel. 

5.10 DOE Inspection and Acceptance 

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

5.11 Demobilization 

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

6.0 MEETINGS AND INSPECTIONS 

A weekly job site meeting will be scheduled at a recurring day and time so all those involved can 
schedule accordingly. The meeting will update the past week progress, planned events for the current 
week, current issues, health and safety issues, and overall schedule status. Attendees will vary 
depending on ongoing activities, but will generally include a DOE representative, CM, Superintendent, 
and subcontractor personnel. Meeting minutes will be recorded and distributed. 

Site inspections may be initiated by DOE, QA/QC needs, HASP enforcement, or other conditions. 
Inspections will occur on a random schedule or may occur at decision or hold points. Site access by non­
project personnel (i.e., independent inspectors) is described in the HASP (North Wind 2004c). At a 
minimum, inspectors and site visitors will be logged in by the SS, briefed on health and safety issues and 
protocol (e.g., daily tailgate safety briefing), and will be issued appropriate safety gear, as required. 

The CQCP (North Wind 2004a) identifies required inspection hold points for installation of landfill cover 
components (e.g., infiltration layer and topsoil). 

Installed items that may potentially be suspect/counterfeit items (S/CI) will be inspected in accordance 
with the PQAP (North Wind 2004g) and DOE Guide 440.1-6, "Implementation Guide for Use with 
Suspect/Counterfeit Items Requirements of DOE 0 440.1, Worker Protection Management; 10 CFR 
830.120; and DOE 5700.6c, Quality Assurance" (DOE 1997). In addition, items used during construction 
activities that may cause injury or fatalities if failure occurs (e.g., ratchet straps/tie down assemblies, 
fasteners, bridal slings, hoisting slings) will also be inspected on a regular basis in accordance with the 
PQAP and DOE Guide 440.1-6. 

7.0 QUALITY CONTROLS 

Quality controls specific to construction activities are addressed in the CQCP (North Wind 2004a). The 
PQAP (North Wind 2004g) provides overall project QA methods. 

8.0 HEALTH AND SAFETY CONTROLS 

Health and safety controls and emergency procedures are addressed in the HASP (North Wind 2004c). 

9.0 OPERATION, MAINTENANCE, AND MONITORING REQUIREMENTS 

This section addresses operation, maintenance, and monitoring (OMM) activities to be performed during 
construction and/or post-construction phases. The construction phase is the time period from mobilization 
of construction equipment to demobilization, and will last about six months. The post-construction phase 
is the time period from demobilization to final stabilization. For this project, final stabilization is defined as 
placement of the riprap slope on the east and north edge of the main landfill, and the point of time at 
which the remainder of the main landfill and the DDA has achieved at least 70 percent vegetation. 

Upon final stabilization, a Notice of Termination (NOT) will be filed with the EPA. This phase, while 
uncertain due to inability to forecast 70 percent vegetation, is expected to last six to 12 months. After final 
stabilization has occurred, this contract is considered· complete and post-closure care and monitoring will 
be the responsibility of DOE. OMM during post-closure is addressed in the PCMP (North Wind 2004e). 
The post-closure period begins at filing of the NOT and lasts for up to 30 years. 

NW-/D-2004-001 17 Apri/2004 



Construction Plan for LASO TA-73 Airport Landfill; Rev. 1 

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

• The CQCP (North Wind 2004a) for inspection and testing of construction materials and 
procedures 

• the SWPPP (North Wind 2004j) for runoff controls, maintenance of the vegetated cover and 
protection of archaeological resources 

• the ancillary NEPA documentation for protection of protected species 

• the HASP (North Wind 2004c) for protection of human health, and monitoring of soil gas 
releases during construction, including methane 

Additional OMM requirements not specified in the above documents that apply to the construction and 
post-construction phases have been identified. These requirements, including citations for regulatory 
requirements, are listed below. 

9.1 Fire Prevention 

"Provide adequate means to prevent and extinguish fires (New Mexico Administrative Code [NMAC] 
20.9.1.400.8.7)." 

All vehicles working on the construction site will be required to have fire extinguishers in the cab or 
elsewhere on the vehicle. 

9.2 Sanitary Facilities 

"Provide toilet and hand washing facilities for workers (29 Code of Federal Regulations [CFR] 1926)." 

Facilities will be provided in the staging area, located near the access road at the northwest corner of the 
main landfill. 

9.3 Access Roads 

"Maintain access roads." 

All access roads required for OMM will be maintained as needed. 

9.4 Noise Levels 

"Noise may not exceed 65 dBA during construction (Los Alamos County [LAC] 18-73)." 

Noise levels at the landfill during construction will be lower than for airport operations, based on published 
noise levels for planned construction equipment and aircraft using the airport. Noise will be mitigated to 
the extent feasible by minimizing operational duration of high-noise level equipment. Noise levels will be 
addressed in an environmental assessment conducted by DOE. 

9.5 Work Hours 

"Excavation may take place only during the hours from 7 AM to 6 PM (LAC-34-54)." 
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Excavation of waste will be limited to these hours. 

9.6 Dust Control 

"Excavated material must be maintained to minimize disruption of traffic and to keep dirt or dust from 
spreading or flying (LAC-34-46)." 

Dust will be controlled by frequent watering. Dirt access roads, disturbed areas, and materials stockpiles 
will be watered at a frequency determined by the CM, dependent on weather conditions, area of 
disturbance, traffic patterns, and nature of soil. Water will be applied such that the soil is wet but not 
saturated or muddy, and that air quality is maintained. At a minimum, watering will occur whenever dust 
and suspended sediment significantly obscures vision, threatens air quality, or becomes a public 
nuisance. Prior to clearing and grubbing, portions of the landfill and DDA may also be watered to prevent 
generating excess dust. 

During construction, a 4000-gallon (minimum quantity) water truck will be used to control dust on 
excavations and access roads, and to condition fill material before compaction. The truck will be equipped 
to apply a front spray, back spray and/or a pumped hose and nozzle spray. Water is available from a 
hydrant at the northwest corner of the hangar facilities. The hydrant will be fitted with a metering device to 
measure volume used. Access roads will be gravel surfaced, and sprayed as necessary to prevent visible 
dust. During the peak of soil delivery, the supplier may be required to assist with dust control of the haul 
routes. 

Some types of relocated municipal solid waste (e.g., paper products, loose plastic, ash) may be an 
airborne nuisance during windy conditions. These materials will be contained by covering them with soil, 
rock, matting, or other suitable means, such as salvaged chain link fence. The CM will determine when 
and if these controls are necessary to ensure blowing debris does not obstruct airways, leaves the site, or 
creates undesirable plumes or clouds. 

9. 7 Site Security 

"Prevent unauthorized entry by 24 hr surveillance system, fencing or signage during construction (NMAC 
20.9.1.400.8.4; 40 CFR 265.14); Have worksites fenced or maintained in a manner to safeguard property 
and the public (LAC 10-75)." 

Fencing and signage will be maintained during construction. Temporary fences will be used in areas 
where permanent fences must be removed to complete construction. Any area where fencing and 
signage must be removed will be guarded until replaced. All personnel entering the site are required to 
receive DOE Get Employee Trained training. 

There is a gate across the DDA access spur from State Highway 502. The gate will be staffed by a 
laborer for security when trucks are hauling materials to the site. The monitor will open the gate and notify 
site workers of incoming loads for logistical and safety purposes. 

Additional information is provided in the HASP (North Wind 2004c). 

9.8 Airport Coordination 

Construction activities will be conducted inside the fence line of the Los Alamos Airport that has an active 
runway and taxiway, storage of aircraft on the tarmac, and in hangers. Construction activities will be 
coordinated with airport operations personnel and any operations that may effect runway operations, 
reduce the tarmac footprint for aircraft storage, or remove or open fence areas or gates, will be 
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communicated during the pre-job briefing with airport personnel. The SS will continue to provide updates 
to the airport operations personnel during the course of the project. 

Although the construction plans for activities in the DDA and main landfill areas are not anticipated to 
impact active runway operations, the following practices will be followed to reduce hazards to aircraft and 
construction personnel: 

• A construction fence or high visibility rope and barricades to will be used to delineate 
construction work zones and as temporary fencing 

• Airport boundary security fence and gates will be maintained; temporary gates will be 
equipped with hardware that will allow them to be locked and secured during nonworking 
hours 

• The dragline boom will be marked with flagging or equivalent to provide increased visibility for 
aircraft 

• Vehicle and equipment operators will be briefed during the pre-job briefing on established, 
traffic routes, prohibited driving areas of the airport, and other relevant airport safety 
information; this information will be updated and communicated at the daily construction 
briefing when changes to established routes or other pertinent information needs to be 
communicated to project personnel 

• Radio communication between the SS and airport operations personnel will be established 
(as required airport operations); if necessary as directed by airport personnel, all site 
activities shall be suspended to accommodate air traffic 

• Vehicle and equipment operators will be monitored by the SSO and SS to ensure compliance 
with established vehicle traffic routes and requirements 

Other applicable requirements from the DOT and Federal Aviation Administration (FAA), Advisor Circular, 
AC No. 150/5370-2E, "Operational Safety on Airports during Construction" (FAA 2003) will be complied 
with. Additional information is provided in the HASP (North Wind 2004c). 

9.9 Construction Traffic Control 

Traffic control will be established prior to start of construction. Elements of the traffic control will include 
the following: 

• A Traffic Control Plan will be prepared. 

• A Traffic Permit will be prepared for approval by the Los Alamos County and the New Mexico 
DOT. 

• Flaggers and signs will be in place along State Highway 502. This work will be subcontracted to 
qualified companies that provide such services. 

• Inspection records for delivery truck brakes will be requested from the borrow source supplier. 

• Truck routes will be approved as part of the Traffic Permit. 
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Large commercial vehicles (such as industrial haul and water trucks) and equipment will be used for 
hauling of fill materials and other supplies. Designated traffic lanes and routes will be established for this 
equipment when operating on the project site. Established vehicle traffic lanes and routes will be clearly 
communicated to all personnel and drivers during the pre-job briefing and will be marked and delineated 
where feasible to prevent inadvertent entry or crossing by personnel or other equipment. 

Entry to and exit from the airport landfill site will be controlled. Only established and approved gates will 
be used. A spur from State Highway 502 gate adjacent to the DDA area will be used to facilitate fill 
material delivery. The spur will be marked, required signs posted, and flagger control used in accordance 
with the U.S. Department of Transportation (DOT), "Manual on Uniform Traffic Control Devices" (DOT 
2003) and Los Alamos County requirements. 

Highway signs will be erected on State Highway 502 at the ingress/egress to the main landfill and DDA, in 
accordance with DOT (DOT 2003). The signs will warn approaching traffic of construction activities. A 
minimum of two flagmen will be posted at the DDA ingress/egress to control traffic. The need for flagmen 
at the main landfill will be assessed, in consultation with airport personnel. The flagmen will have two-way 
radio contact (or alternate electronic devices) with the SS. 

Heavy truck traffic delivering borrow source material will be limited to the hours of 9am through 3pm 
Monday through Friday. If congestion on State Highway 502 becomes a problem during the week, truck 
deliveries may be scheduled for the weekend. Trucks will arrive in a convoy of about 10 trucks, and the 
lead truck will radio the SS ahead of arrival to ensure flagmen are on the scene. 

Additional information is provided in the HASP (North Wind 2004c). 

9.10 Housekeeping 

"Control litter, disease vectors and odors (NMAC 20.9.1.400.8.12)." 

Wind dispersal and odors will be controlled through dust control measures described in Section 9.6. 
Disease vectors, e.g. birds and rodents, will be controlled if needed, however due to the relatively brief 
duration of waste excavation and relocation this will likely not be needed. 

10.0 TRAINING AND CERTIFICATION 

Training and certification of key personnel will be commensurate with assigned tasks. In general, training 
will be conducted according to the PQAP (North Wind 2004g), the PMP (North Wind 2004f), and the 
HASP (North Wind 2004c). At a minimum, project personnel completing construction activities will be 
required to read and understand the project documents listed in Section 5.2.1 and will comply with 
training and certification requirements shown in Table 6.2-1 of the HASP (North Wind 2004c). 

During construction, the PM may identify additional training and/or certification necessary for the 
successful completion of the project. This training may take the form of on-the-job training, additional 
required reading, documented classroom learning, or hands-on demonstration of required skills. The 
HASP (North Wind 2004c) identifies required training specific to health and safety issues. 

All health and safety training, QA training, radiological worker training, medical surveillance of site 
workers, and project-specific training will be current and will be documented and tracked by the North 
Wind Training Coordinator, as provided in QAP-18, "Training" (North Wind 2003e). 

The following subsections describe training and certifications necessary to perform key functional 
activities. 
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10.1 Site Access 

All personnel entering the site are required to receive DOE Get Employee Trained training. 

10.2 Heavy Equipment Operation 

Personnel operating heavy equipment will have demonstrated ability in the operation of the particular 
equipment and will demonstrate proficiency to the satisfaction of the CM. Truck drivers transporting 
landfill material (e.g., borrow soil) will have a Commercial Driver's License. The crane operator(s) will be 
trained and/or certified according to applicable State of New Mexico regulations. 

10.3 Health and Safety 

The North Wind Corporate Health and Safety Director will be a Certified Industrial Hygienist. Site health 
and safety officer(s), managers, and site workers will be trained and certified commensurate with activities 
and associated hazards. Health and safety training and certifications will be specified in the HASP 
(North Wind 2004c). 

10.4 Measuring and Test Equipment 

Personnel who use measuring and test equipment (M& TE) will be trained to use the particular device. 
This may be formal classroom training or may consist of documented on-the-job training. M& TE users will 
ensure that equipment is calibrated to nationally recognized standards (e.g., National Institute for 
Standards and Technology}, and that calibration is current. If no nationally recognized standards exist, 
the basis for calibration will be documented. M& TE users also ensure equipment is of the proper type, 
range, accuracy, and that it is uniquely identified and traceable to its calibration date. 

10.5 Surveyors and Engineers 

Surveyors and engineers will be licensed in the State of New Mexico. The CQCP (North Wind 2004a) 
provides additional details. 

10.6 Auditing 

North Wind personnel conducting internal audits or field surveillances will be trained in accordance with 
QAP-17.1, "Qualification and Certification of Auditing Personnel" (North Wind 2002). 

11.0 REFERENCES 

The following list includes all of the documents cited in this Construction Plan. The parenthetical 
information following each reference provides the author, publication date, and LANL Environmental 
Restoration identification number (as applicable). This information is a/so included in the text citations 
and can be used to locate documents on this list. 
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Construction," Federal Aviation Administration Advisor Circular, AC No. 150/5370-2E, U.S. Government 
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73 Airport Landfill," Revision 1, North Wind, Inc. document NW-ID-2003-071, Idaho Falls, Idaho. 
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CFR 

CM 

co 

COR 

CQCP 

cy 

DDA 

DOE 

DOT 

EPA 

FAA 

ft 

HASP 

in. 

ISM 

LAC 

LANL 

LASO 

M&TE 

NMAC 

NOT 

NTP 

OMM 
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Acronyms 

Code of Federal Regulations 

Construction Manager 

Contracting Officer 

Contracting Office Representative 

Construction Quality Control Plan 

Cubic yard(s) 

Debris Disposal Area 

U.S. Department of Energy 

U.S. Department of Transportation 

U.S. Environmental Protection Agency 

Federal Aviation Administration 

Foot (feet) 

Health and Safety Plan 

lnch(es) 

Integrated Safety Management 

Los Alamos County 

Los Alamos National Laboratory 

Los Alamos Site Office 

Measuring and test equipment 

New Mexico Administrative Code 

Notice of Termination 

Notice to Proceed 

Operation, maintenance, and monitoring 

A-1 Apri/2004 



PCMP 

PM 

PMP 

PQAP 

PrM 

PRS 

PWI 

QA 

QAP 

QC 

SIC I 

sow 

SR 

ss 

sso 

SWPPP 

TA 

WMP 
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Post-closure Care and Monitoring Plan 

Project Manager 

Project Management Plan 

Project Quality Assurance Plan 

Program Manager 

Potential release site 

Project Work Instruction 

Quality assurance 

Quality Assurance Procedure 

Quality control 

Suspect/counterfeit item 

Statement of Work 

Savannah River Operations Office 

Site Superintendent 

Site Safety Officer 

Storm Water Pollution Prevention Plan 

Technical Area 

Waste Management Plan 
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Motor Patrol 
Weekly Safety and Preventive :Maintenance Inspection 

Equipment No. ___ _ HourMeterReading _____ DateCheeked ____ _ 

Check One Onlv 
Item O.K. N/A Repair Explain Defidencles 

Backup Alarm 

~~.1?-!'!~e, Cab: no d!'ntst-or da~~--
~--- 1-·-·-·--r---·--·-·-··--·---------------·-···-------·-·· 

Cbeck blade and turntable area for debris 

Bucket- pins-, teetb and no cracks 

Cab is clean-No debris to obdrud operator 

I Cab rollers 
! 

Coolin2 sydem fluid level l --
Engine olllevel 

}11re extioguisber-lospeded and dated 

I Fuel system-adequate fuel, no leak~-- 1 
i I : Gau2es and Instrunrents 

Grease fittings and wear points 

I Hydraulics- Fluid level, no leaks 

I Lt>ak-oil, anti-freeze, transmission 

I Lights 

I ...M.~~no crackg,_!'_~ed p~rtx.. ______ 
-~---"--~----~~-- ----·-------~-~---

Stat belts- avallable and functional 

Slgns-J~ad charts, o_perati~ . --~------- -----------
Steps, guard rails and band holds 

Visual insped tires low air cuts, bulges 

Transmission/Converter Leaks. Levels 

Walk around vehicle, look for ob31ructlons 

Windows- clean, no cracks 

! Window wi~ers and washer fluid I 
Additional Items m· Information 

Turn in at the end of the week to the Construction Coot·dinator at the Kellogg office. 

Signature 
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Dump Truck 
Weekly Safety and P1·eventive Maintenance Inspection 

Equipment No.----- Hour Meter Reading _____ Date Checked ____ _ 

·-~-"-""~-.. ~--""'""-"""'''''-"'-~·-"'••""-------... -...... ______ .,,,, ··-··-·--· r····-···-·-·--·--·---·- --·'"'"'"h-·~·-"~·--·---.... ·-----~· .. ·------·-·--.... ~---·--~---·· Oleck One Only 
Item O.K. I N/A Renalr Explain Deficiencies 

Backup Alarm I 
Body, Frame, Cab: no dents, or damage 

Check air pressure gauge for excessive 
leaks If air brake equipped 

Visually. inspect box for cracks 

_£!!!lJs cl~~!...~~.!').! to-~!!~~~~~~! .. -----· ·············- ··-- ------········-·-.. ··----·--·---·-·-··-···---·--·-··-·--
Check hinge point on box for crack.~ 

Cooling system fluid level 

Eng!ne ~I Jeve!__·---------··-··-------· ---- --·----1--- ----- -------~-------------· 

Fire extingulmer-Inspected and dated 

Fuel ~tV stem-adequate fuel, no leaks 

Gau~es and Instruments 

Grease fittings and wear points 

Hydraulics- Fluid level, no leaks 

Leak-oil, anti-freeze, tran.\mission 

Lights,turn sl~als,bmke lights 

_M!_ryors- n~k.~ .!!.!!!led proJ!£rl;! ---------·-·------
Seat belts- available and functional 

Signs-load charts, operating signals 

Steps, ~uard rails and hand holds 

Visual inSPect tires low ak cuts. bulges 

Transmission/Converter, Leaks, Levels 

Walk around vehicle, look for obstructions 

Windows- clean, no cracks 

Window wipers and vo-asber fluid 

Additional Items or Information 

Tum in at the end of the week to the Construction Coordinator at the Kellogg office. 

Signature 
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Roller-Com pact or 
Weekly Safety and Preventive Maintenance Inspection 

Equipment No.---- Hour Meter Reading _____ Date CJrecked ____ _ 

----- ---· 
Item 

eckOne Onlv 
N/A Repnlr Explain DefJclencies 

Backup Alarm 

Body, Frame, Cab: no dents, or damage 

Check for missing drum cleanout teeth 

Bucket- pins, teeth and no cracks 

Cab is clean. No debris to obstruct operator 

Cab rollers 

r-~ooling ~slem_Duid_l.~!L __ , ____ ._,_ 
··-~------r---·---------

Engine oil level 
-· 

Fire extinguisher-Inspected and darod 

Fuel system-adequate fuel, no leaks 

Gauges and lm1ruments 

Grease nttin~~:s and wear points 

Hvdraulics- Fluid leve~ no leaks 

Leak-oil, anti-freeze, transmission 

c.J.,lght.!._. _____ ._, __ ,,_, __ , ______ ,_,_, ___ , __ -- ---~~ !-----·- ---------------·~- ------.. --
Mirrors- no cracks, aimed pro)Jf.lrly 

Seat belts- available and functional 

-~_i@!~~ad ~a!!~ . .cw~ra!!!!g.~~-.. - .. --...... - .. ~---~ .. "- --·"-~"-""'"' ... ~ .. -----··· ~~--... -........ - .. _~--·--·-·-·-----.. ~-------~·--·-.. ···-··---· 
Steps, 211ard rails ami hand holds 

Track frallles, idlers, drive q1rockets 

Tran~mlssiontConverter, Leaks, Levels 

Walk around vehicle, look for obstructions 

Windows- clean, no cracks 

Window wipers and washer Duid 

Additional Items or Information 

Turn in at the end of the week to the Construction Coordinator at the Kellogg office. 

Signature 
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North Wind, Inc. 
Construction Division 

Equipment No.----

Water Truck 
Weekly Safety and Preventive Maintenance Inspection 

Hour Meter Reading _____ Date Checked------- ---- ---=m-----·-·---·-··----·-----·---
Item O.K. Explain Deficiencies 

Backup Alarm 

Body, Frame, Cab: no dents, or damage 

Check air pressure gauge for excessive 
leaks if air brake equipped 

Check and secure all hoses to truck 

_£~b is ..£!eatt_~o dt;.l>.!~.!!.obstru~erat~J.:- --·- ---
Cab rollers 

I Cooling system fluid level 

~oille.!e.L ____ .... 

Fire extlnguidler-lnspected and dated 

Fuel system-adequate fue~ no leaks 

Gau~s and Instruments 

Grease fittings and wear points 
I Hydraulics- Fluid level, no leaks ! 

Leak-oil, anti-freeze, transmis!don 

Llgbts,turn signals,brake lights ! 

Mirrors- no cracks,_!!!me_!l_.P.~-·-···--·-r---- ---
Seat belts- available and functional 

Signs-load charts, opera1ing agnals 
I Steps, guard rails and band holds i 

Visual inSPect tires low air cu(Stbulges I 
TransmissionfConverter, Leaks, Levels 

Walk around vehicle, look for obstructions 
1 

I 
Windows- dean, no cracks 

Window wipers and wamer fluid I 
Additional Items or Information 

Turn in at the end of the week to the Construction Coordinator at the Kellogg office. 

Signature 
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North Wind, Inc. 
Construction Division 
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DozerD-8R 
Weekly Safety and Pt·eventive Maintenance Inspection 

Equipment No. ___ _ Hour Meter Readlng _____ Date Checked ____ _ 

------.. -~ ----·~~ --
Check~ Item O.K. air Explain Deficiencies ~m __ , _ _,_,_, __ ,_...,, __ .,~•~•'«o-..-•-•«•ou"'-'""""'"""""' ... ""'"''''._.,,.,..,,.,,., 

~........._-.. .. ............. -··-·"~·"··--·-.. ··~---~-.. -----· .. --·~·"·····-·--·-· .. ···~--------~ 
Backu11_ Alarm 

Body, Frame, Cab: no dents, or damage 

Cheek blade, cutting edges for cracks and 
excesave wear 

Cheek engine bay for excessive oil or fu£'1 
leaks 

Cab is dean-No debristo obstruct operator 

__ £!!.!!.!!l.lers ______ .. ~ ......... _ ................. ...... -~-~-~--.................... ~ ............. _ .. __ ""'·-·---·-· ............... ~ ... - .. .. ·---~ .. - ........ ........ - ............ ~·-·-·····"'········--""""""•~·--····--·-~--~--~--.. --.................. -
Cooling system fluid level 

Eng!ne oil level -
Fire extinguisher-Inspected and dated 

Fuel system-adequate fuel, no le-.tks 

Gaul!,CS and Instruments 

Grease fittings and wear points 

Hvdraullcs- Fluid leveL no leaks 

Leak-oil, anti-:fr£>eze, tran$ntbsion_ 

Lights 

Mirrors- no cracks, aimed properly 

Seat belts- avaUable and functional 

Slans-load charts, operatin~ signals 

Step~ guard rails and hand holds 

Track frames, idlers, drive ~rockets 

Transmission/Converter, Leaks, Levels 

Walk around ~'llhlcle, look for obstructions 

Windows- dean no cracks 

Window wi~rs and washer ftuid -· --.. --
Additional Items or Information 

Turn in at the end ofthe wel'k to the Construction Coordinator at the Kellogg office. 

Signature 
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North Wind, Inc. 
Construction Division 

EXCAVATOR 
Weekly Safety and Preventive Maintenance Inspection 

Equipment No.---- Hour Meter Reading _____ Date Checked ____ _ 

Item 
Oteck One Only 

Explain Deficiencies 0.1{. NIA Repair 

Backup Alarm 

Body, Frame, Cab: no dents, or damaae 

Boom angle indicator 

Bucket- pins teeth and no cJ•acks 

Cab is dean-No debris to ob&1ruct operator 

Cab rollers 

Coolln2 system fiuld level 

Enwne oil level 

Fire extinguiSher-Inspected and dated 

!':!!.tl!.~stem-adequl!_t!Juel, no leaks -· ----- 1--- ···------------
Gauges and Instruments 

Grease fittings and wearpoints 

I __ !!I~!:.tuiics- Fluid level, no leaks ---·----..--------·-... --------·--·-·--·--.. ----·--"----
Leak-oil, anti-freeze, transmission 

Li<z!ats 

Mirror• no cracks, aimed prol)('rly 

Seat beltt- available and functional 

Signs-load charts, operating signals 

Steps, e.uard rails and band holds 

Track frames, idlers. drive sprockets 

Tr.msmission/Converter, Leaks, Levels 

Walk around vehicle, look for obstructions 

Window• clean, no cracks 

!Y~!'-~.~~~Yi.!l_~~~~~l.~~~~~-~!~.!:!1..'1.!!! ___ ........ .,,._,., ............ ---·---· 
.......... _______ 

-------------------· . ., .. _ .... __ , __ _._,_,_, __ , .. ,_,~, ....... _, __________ , _________ ,_~--- .......... -·---... - .. 

Additional Items or Infonnation 

Tum in at the end of the week to the Construction Coordinator at the Kellogg office. 

Signature 
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Appendix C 
Construction Schedule 



~ 

Act 
ID 

Description Orig Rem 
Dur Dur 

~.0 !construction 1 181d , 181d l 

4.6.1 

4.6.2 

4.6.3 

4.6.4 

4.6.5 

4.6.6 

4.7 

4.7.1 

4.7.1.1 

4.7.1 .2 

4.7.1.3 

4.7.1.4 

4.7.1.5 

4.7.1.6 

4.7.1.7 

4.7.1.8 

Start date 30SEP03 
Finish date 22JUN05 

ata date 30SEP03 
24MAR04 

Page number 1 A 
© Primavera Svstems, Inc. 

Early 
Start 

QLl 

Early 
Finish 

DIIDDQ 

210CT04 

210CT04 

220CT04 

13DEC04 

260CT04 

200CT04 

290CT04 

05NOV04 

09NOV04 

10NOV04 

28MAR05 

22DEC04 

02NOV04 

23DEC04 

26JAN05 

290CT04 

28JAN05 

04FEB05 

11FEB05 

18FEB05 

JUN JUL 
2004 2005 

AUG JAN FEB MAR APR MAY JUN 

~"''liil>E-1:1!!@1 Mobilization 

c;'~ Assemble Construction Controlled Documents 

[;_'~ Construction Readiness Assessment 

[;_'\ Start Construction 

c;.'a Set-up Temporary Office Trailer 

Install Trailer Utilities 
_j 

Survey Landfill & DDA Areas 

~-Install New Fence 

Install Erosion Control Measures 

Construct New Access Road 

4!-11!11111 Abandon Existing Soil Gas/Monitoring Wells 

·[ --, Abandon/Relocate Utilities 
c;:l Site Preparation Complete 

~~---•• DDA Construction 
Construction Survey 

Construct Access Road 

Rough Re-grade DDA 

Add Topsoil to Final Grade 

Grade to Final Contour 

I Survey Final Grade 

0 0 

~:;==>•··":> .:"·:< Main Landfill-East Slope Construction 

§;:= :: : :. · : · · · · · · · ··· · .·.·.· · · Main Lancifill Construction 

Construction Survey 

~"""fi'4\'o\iilj' ·N t•i ?'A~Relocate Waste (30,000cy) 

, ,. · '"~ Work Slope to Final Grade (16,500cy) 

• Relocate Waste from SE Corner 

Los Alamos Site Office 

l.1 Survey 

Add 6" Soil Lift to Slope 

Add 6" Bedding to Slope 

Add Rip-Rap to Slope 

TA-73 Airport Landfill Project -Construction Schedule 

North Wind, Inc. 

JUL AUG SEP OCT 0 

-- Summary bar 
• Start milestone point 
• Finish milestone point 



l _ -.-· - - ,_- -- . - -- · · - - - -- cc:;:l i Main Landfiii-ET Cover Construction 
'""7r-r ·-- ~ 

- -- ---- --- - -- ;. -.- - -
=- . ~-

L.,._J_ Add Structural Fill 
- ' 

4.7.2.1 Add Structural Fill 4d 4d 22FEB05 25FEB05 

4.7.2.2 Add_ 1st 6" Soil Layer, Compact 5d 5d 28FEB05 04MAR05 ~Add 1st 6" Soil Layer, Compact 

4.7.2.3 Acceptance Test, Survey 1d 1d 07MAR05 07MAR05 ~Acceptance Test, Survey 

4.7.2.4 Add 2nd 6" Soil Layer, Compact 5d 5d 08MAR05 14MAR05 ~Add 2nd 6" Soil Layer, Compact 
- 4.7.2.5 Acceptance Test, Survey 1d 1d 15MAR05 15MAR05 ~Acceptance Test, Survej 

4.7.2.6 Add 3rd 6" Soil Layer, Compact 5d 5d 16MAR05 22MAR05 ~Add 3rd 6" Soil Layer, Compact 

4.7.2.7 Acceptance Test 1d 1d 23MAR05 23MAR05 ~Acceptance Test 

4.7.2.8 Survey Landfill Final Grade 3d 3d 24MAR05 28MAR05 ~ Survey Landfill Final Grade 

4.8 Revegetation 3d 3d 29MAR05 31MAR05 ~ Revegetation 

4.8.1 DOE/NMED Inspection/Acceptance 3d 3d 01APR05 05APR05 ~ DOE/NMED Inspection/Acceptance 

4.9 Demobilize 3d 3d 06APR05 08APR05 ~emobilize 

4.9.1 Construction Complete 0 0 11APR05 Construction Complete 

5.0 Project Closeout 60d 61d 29MAR05 * 22JUN05 ms:m • - '" ·· - - - • Project Closeout 

5.1 Prepare As-Builts 16d 16d 29MAR05 19APR05 §:::: PrEJpare As-Builts 

5.1.1 Prepare As-Built Drawings/Specifications 15d 15d 29MAR05 18APR05 ~repare As-Built Drawings/Specifications 

5.1.2 Submit As-Builts to DOE 0 0 19APR05 Submit As-Builts to DOE 

5.2 Final report 51d 51d 11APR05 * 21JUN05 : w • Final report 

5.2.1 Prepare Draft Final Report 20d 20d 11APR05 06MAY05 c;'~Prepare Draft Final Report 

5.2.2 Submit Draft Final Report to DOE 0 0 09MAY05 06MAY05 , Submit Draft Final Report to DOE 

5.2.3 DOE Review of Draft Final Report 20d 20d 09MAY05 06JUN05 ~~DOE Review of Draft Final Report 

c "{i-2.4 Resolve/Incorporate DOE Comments 5d 5d 07JUN05 13JUN05 ~ Resolve/Incorporate DOE Comments 

IJ.2.5 Prepare Final ICM Implementation Report 5d 5d 14JUN05 20JUN05 ~repare Final ICM Implementation Report 

5.2.6 Submit Final ICM lmpl. Report to DOE 0 0 21JUN05 Submit Final ICM lmpl. Report to DOE 

Start date 30SEP03 I 32¢il Early bar 
Qfinishdate 22JUN05 Los Alamos Site Office - Progress bar 

Data date 30SEP03 TA-73 Airport Landfill Project -Construction Schedule &:::::::::::1 Critical bar 
----r Run date 24MAR04 -- Summary bar 

Page number 2A North Wind, Inc. • Start milestone point 
© Primavera Systems, Inc. • Finish milestone point 

---·- ---- -- - -



NW-ID-2004-016 
Revision 1 

CONSTRUCTION QUALITY CONTROL PLAN 
FOR LOS ALAMOS SITE OFFICE 
TA-73 AIRPORT LANDFILL 

April2004 

Prepared for: 

U.S. Department of Energy, National Nudear Security Administration 

Los Alamos Site Office 
528 35th Street 
Los Alamos, New Mexico 87544 

Prepared by: 

North Wind, Inc. 
545 Shoup Avenue, Suite 200 
Idaho Falls, Idaho 83402 



Construction Quality Control Plan for LASO TA-73 Airport Landfill; Rev. 1. 

DOCUMENT APPROVAL PAGE 

Document Number: NW-10-2004..()16 Revisiorr 1 

Document Title: Construction Quality Control Plan for Los Alamos Site Office T A-73 Airport Landfill 

Approval Signatures 

Name Signature Date Title 

... r-.... 
'~ ~~ North Wind Project Manager Jeffrey Lanford 
'- I 

Glen Hayes ~HL. """-'fl'l7 'l!sft North Wind Project Quality Engineer 

Revision log 

Revision Date Reason for Revision 

Draft 02/12104 Not applicable; first draft of document 

Revision o 03/15/04 Document revised to ensure consistency With final construction 
specifications. DOE-L.ASO had no comment on the draft of this 
document 

Revision 1 04106/04 Document revised to correct minor formatting errors and add discussion 
of identification and mitigation of potentiat suspect/counterfeit items 
(Section 7.0) 

Apn12004 



Construction Quality Control Plan for LASO TA-73 Airport Landfill; Rev. 1 

6.2 Field Logbooks ....................................................................................................................................... 14 
6.3 Reporting ................................................................................................................................................ 14 

6.3.1 Daily CQC Field Reports .......................................................................................................... 14 
6.3.2 Incremental Certification Reports ............................................................................................. 15 

6.4 Equipment Calibration ............................................................................................................................ 15 
7.0 SUSPECT/COUNTERFEIT ITEMS ...................................•.................................•............................................. 16 
8.0 REFERENCES ...................................................•.............................................................................•.............•.. 16 

List of Figures 

Figure 1.1-1. Location of TA-73 at Los Alamos National Laboratory ..................................................... 2 

Figure 1.1-2. Location of potential release sites atT A-73 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Figure 2.0-1. CQC organizational chart for Airport Landfill project ........................................................ 5 

Figure 83.3-1. Compositing diagram . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . .. . .. .. . . .. . .. . . . .. . . B-3 

List of Tables 

Table 5.3.1-1. As-delivered Testing Requirements for Infiltration Layer Material. .................................... 11 

Table 5.4.1-1. As-delivered Testing Requirements for Topsoil. ........................................................... 12 

Table 83.1-1. Testing Requirements for Borrow Material. ................................................................ B-2 

Table 85.0-1. Calculated Values for Equations 1 through 4 .............................................................. 8-5 

Appendices 

Appendix A. Acronyms ............................................................................................................ A-1 

Appendix B. Sampling and Analysis Requirements for Offsite Borrow Materiai. .................................... B-1 

NW-/D-2004-016 iii Apri/2004 



Construction Quality Control Plan for LASO TA-73 Airport Landfill; Rev. 1 

CONTENTS 

1.0 INTRODUCTION .......................................................................................... ~.: .................................................... 1 

1.1 Site Description and Background .............................................................................................................. 1 

1.2 Scope ....................................................................................................................................................... 3 

1.3 Document lnterfaces ................................................................................................................................ .4 
2.0 QUALITY CONTROL PROGRAM ...................................................................................................................... 4 

2.1 Organizational Structure and Responsibilities .......................................................................................... 6 
2.1.1 CQC Manager ............................................................................................................................ 6 

2.1.2 Site Superintendent .................................................................................................................... 6 

2.1.3 QC Field Engineer ...................................................................................................................... ? 

2.1.4 Project Quality Engineer ............................................................................................................. 8 

2.1.5 Geotechnical Testing Laboratory ................................................................................................ 8 

2.2 Review of Quality Control Information ...................................................................................................... 8 
2.3 Project Meetings ....................................................................................................................................... 8 

3.0 OFFSITE BORROW MATERIAL TESTING ........................................................................................................ 8 
4.0 MOBILIZATION AND SITE PREPARATION ...................................................................................................... 9 

4.1 Construct Access Roads .......................................................................................................................... 9 

4.2 Survey DDA and Main Landfill .................................................................................................................. 9 
4.3 Install Perimeter Fencing .......................................................................................................................... 9 

4.4 Install Storm Water Controls ..................................................................................................................... 9 
5.0 LANDFILL COVER CONSTRUCTION ............................................................................................................. 10 

5.1 Excavate at Main Landfill ........................................................................................................................ 10 
5.2 Prepare Subgrade .................................................................................................................................. 10 

5.2.1 Pre-use Inspection ................................................................................................................... 10 

5.2.2 Field Testing Subgrade ............................................................................................................ 10 

5.2.3 Subgrade Hold Point ................................................................................................................ 10 
5.3 Install Infiltration Layer ............................................................................................................................ 11 

5.3.1 As-delivered Inspection and Testing ........................................................................................ 11 

5.3.2 Field Testing Installed Lifts ....................................................................................................... 11 

5.3.3 Infiltration Layer Hold Point ...................................................................................................... 12 

5.4 Install Topsoil. ......................................................................................................................................... 12 

5.4.1 As-delivered Inspection and Testing ........................................................................................ 12 

5.4.2 Topsoil Hold Point .................................................................................................................... 12 

5.5 Install Geosynthetics ............................................................................................................................... 13 

5.5.1 Geosynthetics Hold Point ......................................................................................................... 13 

5.6 Install Riprap ........................................................................................................................................... 13 

5.6.1 Riprap Hold Point ................................................................ ,., .......................... , ....................... 13 

5. 7 Seeding, Mulching, and Restoration ....................................................................................................... 13 

6.0 DOCUMENTATION .......................................................................................................................................... 13 

6.1 Nonconformances and Field Changes .................................................................................................... 14 

NW-10-2004-016 ii April2004 



Construction Quality Control Plan for LASO TA-73 Airport Landfill; Rev. 1 

1.0 INTRODUCTION 

This Construction Quality Control Plan (CQCP) provides the quality control (QC) requirements for 
construction activities at the U.S. Department of Energy (DOE) Los Alamos Site Office (LASO) Technical 
Area (TA)-73 Airport Landfill, henceforth referred to as the Airport Landfill project. 

The CQCP provides the minimum inspection, testing (methods and frequency), materials, installation, and 
documentation requirements to ensure that design specifications for the Airport Landfill project are met or 
exceeded during construction. Protocols for reporting test results, certifying compliance with specifications 
and drawings, correcting construction deficiencies, and documenting such corrections are also provided. 

As described in the DOE Savannah River Operations Office "Statement of Work for the Airport Landfill" (DOE 
2003), the Airport Landfill project mission consists of designing and constructing an appropriate cover over 
Potential Release Site (PRS) 73-001 (a) Airport Landfill (hereinafter referred to as the main landfill), and 
recontouring and reseeding of PRS 73-001 (d) Debris Disposal Area (DDA). The site description and 
operational history is documented in the Los Alamos National Laboratory (LANL) Voluntary Corrective 
Measure Plan (LANL 2002, 74007.2). A brief summary is presented below in Section 1.1. 

The New Mexico Environment Department (NMED) has approved the use of an engineered landfill cover that 
will meet or exceed applicable Resource ConseNation and Recovery Act Subtitle C requirements 
(NMED 2003). The alternative cover must function efficiently and in accordance with the design parameters 
for the duration of the 30-year post-closure care period. 

Activities for the construction of the landfill cover are detailed in the Construction Plan for LASO TA-73 Airport 
Landfill (North Wind 2004a). Construction activities will be completed by North Wind, Inc. (North Wind) and in 
general, include: 

Debris Disposal Area 

• Regrade to eliminate low spots and establish proper drainage 

• Add topsoil as needed to bring the topsoil thickness over the entire footprint to 12 inches (in.) 

• Revegetate denuded and/or disturbed areas 

Main Landfill 

• Excavate and relocate waste from the east and north faces of the main landfill; establish a final grade 
not to exceed 3H:1V slope 

• Install a rock armor or other suitable material over the east and north slopes 

• Install the approved cover over the flat portion of the main landfill, and revegetate 

1.1 Site Description and Background 

The main landfill and DDA are inactive solid waste management units and are listed in Table A within Module 
VIII of LANL's Hazardous Waste Facility Permit (LANL 1996, 57486). Both PRSs are located within TA-73 on 
DOE property, as shown in Figure 1.1-1. The main landfill is east of the existing airport hangars and the DDA 
is north and east of the end of the runway. Figure 1.1-2 shows the location of the PRSs in TA-73. 
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Figure 1.1-1. Location ofTA-73 at Los Alamos National Laboratory 
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In 1943, the DOE began using the hanging valley north of the airport runway as the main landfill. Garbage 
was collected twice a week from LANL and the town site and burned on the edge of the hanging valley. 
Heavy equipment was then used to push the burned residues and ash into whichever landfill disposal area 
was being used at the time. This intentional burning ceased in 1965 when Los Alamos County assumed 
operation of the landfill. The county continued to operate the landfill until June 30, 1973. 

The DDA was used from 1984 to 1986 to bury debris excavated from the western portion of the main landfill. 
This material was excavated and replaced with clean fill to prepare the western portion of the landfill for the 
construction of airplane hangars and tie-down areas. Since the wastes placed in the DDA came from the 
main landfill, both areas contain similar types of debris. In 1986, the DDA landfill was covered with soil and 
hydroseeded. 

1.2 Scope 

This CQCP applies to construction quality control (CQC) activities during construction of the final design 
remedy at the main landfill and DDA. Generally, CQC activities assure compliance to approved construction 
specifications and drawings. These design elements have been prepared by Weston Solutions, Inc. 
(WESTON) in an iterative process. The process began with a conceptual design presented in the Design 
Basis Document for LASO TA-73 Airport Landfill (North Wind 2004b) and will culminate with a final design 

NW-10-2004-001 3 April2004 



Construction Quality Control Plan for LASO TA-73 Airport Landfill; Rev. 1 

approved by DOE and NMED. The final design package will include specifications and drawings. As such, 
the CQCP extensively references the final construction specifications. Reference shall be by the specification 
number and title (e.g., Specification 01010, Summary of Work). If construction specifications change following 
issuance of Revision 0 of this CQCP, the document will be revised as necessary. 

Construction specifications take precedence over construction drawings, which in tum take precedence over 
ancillary project seeping plans. 

1.3 Document Interfaces 

The Phase II Work Plan for LASO TA-73 Airport Landfill (North Wind 2004d) is the primary scoping document 
for the project. The Phase II Work Plan includes by reference or incorporation: 

• Final construction specifications, drawings, and engineering calculations 

• Construction Plan (North Wind 2004a) 

• ThisCQCP 

• Post-closure Care and Monitoring Plan for LASO TA-73 Airport Landfill (North Wind 2004e) 

In addition to the Phase II Work Plan, the following project plans direct or implement CQC activities and will 
be onsite and complied with during construction: 

Project Quality Assurance Plan 

Overall project quality assurance (QA) is managed according to the Project Quality Assurance Plan for LASO 
TA-73 Airport Landfill (PQAP) (North Wind 2004g). The PQAP establishes an audit schedule, defines 
methods to qualify subcontractor QA programs, and discusses the protocol for nonconformance reporting 
and resolution. 

Project Management Plan 

The Project Management Plan for LASO TA-73 Airport Landfill (PMP) (North Wind 2004f) describes the 
overall management structure and methods for the project. The PMP defines meeting and reporting 
protocols, provides overall organizational structure, and defines methods for procurement of materials and 
services. 

Storm Water Pollution Prevention Plan 

The Storm Water Pollution Prevention Plan for LASO TA-73 Airport Landfill (SWPPP) (North Wind 2004j) 
describes storm water runoff and erosion controls that will be implemented. 

Health and Safety Plan 

The Health and Safety Plan for the LASO TA-73 Airport Landfill (HASP) (North Wind 2004c) provides 
controls for the use of field test equipment (e.g., nuclear density gauge). 

2.0 QUALITY CONTROL PROGRAM 

Specification 01400, Quality Control, provides overall quality control specifications. North Wind has 
contracted with WESTON to perform CQC services for the Airport Landfill project. Specifically, North Wind 
will manage the CQC program and WESTON will provide a QC Field Engineer. 
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Primary CQC activities and objectives include: 

• Collecting and analyzing offsite borrow source material to assure that these materials comply with 
respective specifications, 

• Verifying that man-made materials (e.g., geosynthetic liners, silt fences, chain link fence) installed 
during construction of the final remedy comply with specifications, 

• Field-testing installed components of the landfill cover for appropriate parameters (e.g., moisture 
content and compaction), and 

• Verifying that landfill cover components (e.g., soils, riprap, geosynthetic liners) and ancillary 
components (e.g., storm water runoff and erosion control devices, fencing) are properly installed, 
maintained, and inspected in compliance with approved specifications. 

Assigned tasks and assumed responsibilities necessary to fulfill these objectives are detailed. below in 
Section 2.1. The CQC organizational chart is shown in Figure 2.0-1. 

Project Manager 

Construction 
Manager/CQC Manager 

I 
Site Superintendent 

QC Field Engineer 
(WESTON) 

l 
Analytical 
Laboratory 

------ I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I _______ _. 

D NorthWind 

( J Subcontractor 

Figure 2.0-1. CQC organizational chart for Airport Landfill project 
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2.1 Organizational Structure and Responsibilities 

The Airport Landfill project CQC roles include the CQC Manager (the Construction Manager will act in this 
role), the Site Superintendent (SS), the QC Field Engineer, the Project Quality Engineer (PQE), and 
approved subcontractors (i.e., geotechnical testing laboratory [GTL]). 

2.1.1 CQC Manager 

The North Wind CQC Manager has overall responsibility for implementing the CQC program. The CQC 
Manager has the sole authority to direct and manage personnel and equipment to accomplish this task. 

The CQC Manager will have sufficient educational, technical, and administrative experience to fulfill this role. 
The CQC Manager will be cognizant of specific construction practices relating to construction, observation, 
and testing procedures, documentation procedures and construction-level specifications, permit requirements 
and regulations applicable to the Airport Landfill project. 

The CQC Manager reports to the North Wind Project Manager and directs the SS. 

2.1.2 Site Superintendent 

The North Wind SS is responsible for daily work activities and directly manages field construction crews and 
support staff. This is a fulltime, onsite position. The primary responsibility of the SS is to ensure that all 
aspects of the project are conducted in accordance with the final construction specifications, construction 
drawings, and project scoping documents, using necessary and industry-accepted construction procedures. 
Additional CQC responsibilities tasked to the SS include: 

• Ensures adequate quantities or required materials are available, and schedules the delivery of these 
materials 

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

• Visually inspects delivered offsite borrow source material for undesired elements, such as large 
rocks or debris 

• Obtains material certifications (e.g., seed tags, geotextile and fencing certifications) and provides 
these certifications to the QC Field Engineer 

• Inspects construction activities, including installation of landfill cover components, to verify they are 
performed compliant with specifications 

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

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

• Checks survey data for consistency, completeness, and accuracy, to the extent possible 

• Works with the QC Field Engineer and PQE to resolve nonconformances 

• Inspects subgrade for loose or unstable areas 
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• Manages and maintains project documents and records in accordance with North Wind Project Work 
Instruction (PWI)-4201-001, Project Files (North Wind 2003a) and Section 6.0 

The SS reports to the Construction Manager and directs field personnel and subcontractors. The SS 
interfaces with the QC Field Engineer and provides access, equipment, materials, and other support as 
needed to enable the QC Field Engineer to complete required tasks described below in Section 2.1.3. 

2.1.3 QC Field Engineer 

The WESTON QC Field Engineer is responsible for conducting CQC activities in accordance with this CQCP 
and will be onsite as needed during construction of the landfill cover. The QC Field Engineer will be under the 
direct supervision of a Professional Engineer registered in the State of New Mexico in civil or geotechnical 
engineering. The QC Field Engineer will have sufficient practical, technical, and managerial experience to 
successfully complete assigned CQC activities, and will be knowledgeable of permit requirements, 
specifications, and implementing project plans. 

The primary task assigned to the QC Field Engineer is certifying that the various components of the landfill 
cover, such as the infiltration layer and topsoil, have been installed according to specifications. This 
certification will be documented at hold points with Incremental Certification Reports, (ICRs), as described in 
Section 6.3.2. Other CQC inspection or test results will be documented in the daily CQC field reports, as 
described in Section 63.1. Additional CQC tasks assigned to the QC Field Engineer include: 

• "Pre-qualifying" offsite borrow material to ensure the material is compliant with specifications (see 
Section 3.0) 

• Oversees field tests to ensure that soil layers are properly installed and compacted 

• Periodically monitors the loading of offsite borrow material to ensure it was excavated from a "pre­
qualified" location 

• Checks delivered material against certifications to ensure the materials conform to specifications; 
Part 1.03 of Specification 01400, Quality Control, provides additional materials certification 
information 

• Verifies that the equipment used in CQC field testing meets the test requirements (including 
calibration), and that testing is completed according to standardized procedures 

• Recommends acceptance or rejection of work items, particularly with regard to installation of soil 
layers 

• Documents CQC activities in conformance with PWI-4201-001, Project Files (North Wind 2003a); 
PWI-4201-002, Field Activities Documentation (North Wind 2003b); and Section 6.0 

• Prepares daily and monthly summary CQC reports (see Section 6.3.1) 

• Prepares ICRs (see Section 6.3.2) 

The QC Field Engineer reports to the SS on a daily basis and may report to the CQC Manager on certain 
issues. The QC Field Engineer interfaces with the North Wind PQE to report and resolve nonconformances, 
and directs GTL staff on issues related to sample collection and analysis, operation of certain field test 
equipment, and data reporting. 
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2.1.4 Project Quality Engineer 

The North Wind PQE is primarily responsible for managing nonconformances, as described in North Wind 
Quality Assurance Procedure (QAP)-14, Corrective and Preventive Action (North Wind 2002). Additional 
detail is provided in Section 6.1. The POE will also conduct project audits on the schedule provided in the 
PQAP and will review and certify subcontractor QA programs as needed, in conformance with the PQAP. 

The PQE reports to the Construction Manager, primarily on nonconformance issues, and interfaces with the 
QC Field Engineer. 

2.1.5 Geotechnical Testing Laboratory 

A GTL will be subcontracted for sample analysis and data reporting, as described in Section 3.0. GTL 
personnel will collect samples for as-delivered testing (Sections 5.3.1 and 5.4.1 ), and will operate field test 
equipment (e.g., nuclear density gauge). 

2.2 Review of Quality Contra/Information 

The QC Field Engineer will be responsible for obtaining GTL test results and field test data and for reviewing 
these data for conformance to the specifications, drawings, and the CQCP. A copy of these data will be 
provided to the North Wind SS and/or CQC Manager. Deficient work items not resolved between the QC 
Field Engineer and North Wind will be documented with nonconformance reports (NCRs), as·described in 
Section 6.1. 

2.3 Project Meetings 

The SS and QC Field Engineer will communicate on a regular basis to ensure the requirements in this 
CQCP, supporting documents listed in Section 1.3, and construction specifications are being met. This will be 
accomplished through meetings held during the progress of the work. The meetings will be documented and 
the documentation will be managed according to Section 6.0 and PWI-4201-001, Project Files 
(North Wind 2003a) 

Additional pre-construction and progress meeting requirements are discussed in the Construction Plan 
(North Wind 2004a) and PMP (North Wind 2004f). 

3.0 OFFSITE BORROW MATERIAL TESTING 

Offsite borrow material will be tested according to Part 1.04B of Specification 02200, Earthwork. 
Representative samples will be collected and submitted for GTL analysis of the parameters shown in Table 
02200-1 of Specification 02200, Earthwork. Methods and materials for sample collection, analysis, and data 
reporting are provided in Appendix B. Offsite borrow material to be tested includes: 

• Infiltration layer material (low-permeability soil) 

• Topsoil 

Structural fill (some or all of the structural fill may be salvaged soil from the main landfill; this material will be 
tested as described in this section and Appendix B) 
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4.0 MOBILIZATION AND SITE PREPARATION 

Mobilization and site preparation activities are detailed in the Construction Plan (North Wind 2004a). The 
following subsections provide appropriate CQC information relating to mobilization and site preparation 
activities. 

4.1 Construct Access Roads 

Access roads to the main landfill and DDA will be constructed in accordance with Specification 02500, 
Gravel/Access Roads. 

4.2 Survey DDA and Main Landfill 

Surveying will be conducted in accordance with Specification 02005, Surveying. A survey subcontractor will 
be procured in accordance with the PQAP (North Wind 2004g), the PMP (North Wind 2004f), and applicable 
North Wind corporate procedures. Survey work will be performed under the direction of a Land Surveyor 
registered in the State of New Mexico. The SS will check survey data for consistency and accuracy, to the 
extent possible. The following surveys will be performed: 

• The subgrade surface after removal of existing interim cover material from the main landfill 

• The excavated and placed waste material on the main landfill 

• The top surface of the infiltration layer to ensure an adequate thickness of this material 

• The final grade surface of the main landfill and DDA after the topsoil layer has been installed to verify 
adequate topsoil thickness and final finished grade 

4.3 Install Perimeter Fencing 

Chain link perimeter fencing will be installed in accordance with Specification 02980, Chain Link Fence. The 
SS will obtain material certifications for delivered fencing and the QC Field Engineer will check the 
certifications against the specification to ensure compliance. The QC Field Engineer will also periodically 
(spot-check) rolls of fencing against the certification to ensure the proper material was delivered. 

4.4 Install Storm Water Controls 

Storm water runoff and erosion controls will be installed, maintained, and inspected in accordance with the 
SWPPP (North Wind 2004j) and the following final construction specifications: 

• Specification 02720, Storm Drain System 

• Specification 02750, Stormwater Management and Discharge 

• Specification 02930, Erosion and Sediment Control 

The SS will verify that the erosion control materials listed in the above references are available on site and 
will obtain manufacturer certifications for silt fence, storm drain system components, and other erosion control 
materials. The QC Field Engineer will check the certifications against the specification to ensure compliance 
and will also periodically (spot-check) rolls of fencing against the certification to ensure the proper material 
was delivered. 
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5.0 LANDFILL COVER CONSTRUCTION 

Landfill cover construction activities are detailed in the Construction Plan (North Wind 2004a). The following 
subsections provide appropriate CQC information relating to cover construction at the main landfill and 
recontouring and reseeding of the DDA. 

5.1 Excavate at Main Landfill 

Excavation at the main landfill will be conducted in accordance with Part 3.01 of Specification 02200, 
Earthwork, and Specification 02266, Landfill Waste Placement Procedures. This activity consists of relocating 
existing landfill waste from the east and north slopes to obtain an effective grade of 3H:1V slope. Bedrock will 
not be excavated. The excavated waste will be relocated to fill areas on the flat portion (top cap) of the 
landfill. 

Waste will be emplaced in fill areas at the direction of the SS (no required lift thickness) and will be 
compacted by dozer tracking only. The QC Field Engineer will visually confirm that dozer tracking has 
adequately prepared a uniform and firm base for construction of the landfill cover. There are no other 
required field tests for waste excavation. 

5.2 Prepare Subgrade 

The subgrade will be prepared in accordance with Part 3.02.8 of Specification 02200, Earthwork. The 
subgrade consists of 12 to 24 in. of interim cover material (structural fill). Soil will be salvaged from the main 
landfill and stockpiled. After waste relocation has been completed, salvaged soil will be placed over the waste 
as interim cover material. As described in Section 3.0, salvaged soil will be tested at the GTL to ensure 
compatibility with construction specifications. 

The subgrade will be installed with maximum 1.0-foot (ft) thick lifts, depending on location and amount of 
material required to bring the final subgrade surface to survey control. After emplacement, lift(s) will be 
compacted. 

5.2.1 Pre-use Inspection 

Subgrade material (structural fill) will be pre-qualified before use, as described in Section 3.0. Before use, the 
SS will visually inspect the material for undesirable components such as rocks, debris, waste, organics, 
excess moisture, large clods, miscellaneous or deleterious material, or other visual indicators suggesting the 
material does not conform to construction specifications. Stockpiles will be designated as accepted or 
rejected based on this visual observation. Rejected material will not be used. 

5.2.2 Field Testing Subgrade 

Compacted lift(s) will be tested by GTL personnel under the supervision of the QC Field Engineer for the 
parameters shown in Table 02200-2 of Specification 02200, Earthwork. The actual number and locations of 
the moisture-density tests shall be determined and documented by the QC Field Engineer. Damage to the 
subgrade resulting from field tests shall be repaired with granular or powdered sodium bentonite. 

5.2.3 Subgrade Hold Point 

After the subgrade has been prepared, it will be surveyed as described in Section 4.2 and inspected by the 
QC Field Engineer for loose or unstable areas. Based on this visual observation and analysis of survey data 
and field test results, the QC Field Engineer will accept or reject the subgrade by written notification to the 
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SS, via an I CR. If rejected, work will not proceed on the landfill cover until the subgrade has been repaired or 
re-installed. 

5.3 Instal/Infiltration Layer 

The infiltration layer will be installed in accordance with Part 3.02 of Specification 02200, Earthwork. The 
infiltration layer consists of nominal18 in. of low-permeability material, obtained from the offsite borrow 
source. The infiltration layer will be installed in a minimum of two nominal 9-in. lifts (the emplaced lifts will be 
more than 9 in. to account for compaction). After emplacement, each lift will be compacted. The QC Field 
Engineer will ensure each lift is thoroughly mixed and visually checked before compaction to ensure uniform 
distribution of moisture content and lift thickness. 

During infiltration layer construction, the QC Field Engineer will ensure the fill area is free of standing water 
and low-permeability soil materials are not placed, spread, or compacted during unfavorable weather 
conditions. When the work is interrupted by rain, fill operations will not be resumed until field tests are 
conducted per Table 5.3.1-1 to show that the moisture content and density of the fill are within the limits 
specified. A previously approved and compacted layer may require reworking and/or compaction before the 
next lift is installed. 

5.3.1 As-delivered Inspection and Testing 

Infiltration layer material will be pre-qualified before delivery to the site, as described in Section 3.0. Upon 
delivery, the SS will visually inspect the material for undesirable components such as rocks, debris, waste, 
organics, excess moisture, large clods, miscellaneous or deleterious material, or other visual indicators 
suggesting the material does not conform to construction specifications. 

GTL personnel, under the supervision of the QC Field Engineer, will collect samples from delivered and 
stockpiled material for as-delivered testing and analysis by the GTL. Table 5.3.1-1 shows test parameters 
and sampling frequency. Material will be segregated by stockpiling and designated as accepted or rejected 
based on this visual observation and as-delivered testing. Rejected material will not be used and will be 
retumed to the supplier. 

Table 5.3.1-1 
As-delivered Testing Requirements for Infiltration Layer Material 

Property Test Method Minimum Frequency Acceptance Criteria 
Particle Size Analysis ASTM D421/422 1 sample per 2500 cy of Range to be determined1 

(sieve only) delivered material 
1 Acceptable range for particle size distribution will be established upon completion of pre-qualifying QC testing, as 
described in Section 3.0 
ASTM =American Society of Testing and Materials 
cy = Cubic yards 

5.3.2 Field Testing Installed Lifts 

Each compacted lift will be tested by GTL personnel under the supervision of the QC Field Engineer for 
density and moisture content as shown in Table 02200-2 in Specification 02200, Earthwork. The actual 
number and locations of the moisture-density tests shall be determined and documented by the QC Field 
Engineer. Damage to the infiltration layer resulting from any field tests shall be repaired with granular or 
powdered sodium bentonite. 
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Based on field test results, the QC Field Engineer will accept or reject the lift (or portions of the lift) and will 
communicate acceptance/rejection to the SS. If rejected, the lift (or portions of the lift) may be re-wetted and 
re-compacted, or removed and replaced. The QC Field Engineer will then perform additional tests per Table 
02200-2 in Specification 02200, Earthwork, to determine if the area has been sufficiently reworked to meet 
design specifications. 

5.3.3 Infiltration Layer Hold Point 

After the final lift of the infiltration layer has been installed, it will be surveyed as described in Section 4.2 and 
inspected by the QC Field Engineer to ensure the surface is free of any protruding objects (e.g., rocks, landfill 
debris) that may interfere with installation of the topsoil. Based on this visual observation and analysis of 
survey data (ensures the specified thickness of topsoil is present) and field test results, the QC Field 
Engineer will accept or reject the final infiltration layer grade by written notification to the SS, via an I CR. If 
rejected, work will not proceed on the landfill cover until the final infiltration layer grade has been repaired or 
re-installed. 

5.4 Install Topsoil 

Topsoil will be installed in accordance with Specification 02200, Earthwork. At the main landfill, topsoil will be 
placed nominally 0.5 ft thick over the top cap. At the DDA, topsoil will be placed in amounts such that there is 
a nominal12 in. cover over landfill waste. 

5.4.1 As-delivered Inspection and Testing 

Topsoil will be pre-qualified before delivery to the site, as described in Section 3.0. Upon delivery, the SS will 
visually inspect the material for undesirable components such as refuse, hard clods, woody vegetation, stiff 
clay, construction debris, boulders, stones larger than 2 in., hydrocarbons, petroleum materials or chemicals 
toxic to vegetation, other deleterious inclusions, or other visual indicators suggesting the material does not 
conform to construction specifications. 

The QC Field Engineer will supervise GTL personnel in collection of samples from delivered stockpiled 
material for as-delivered testing and analysis by the GTL. Test parameters and sampling frequency are 
shown in Table 5.4.1-1. Material will be segregated by stockpiling and designated as accepted or rejected 
based on this visual observation and as-delivered testing. Rejected material will not be used and will be 
retumed to the supplier. 

Table 5.4.1-1 
As-delivered Testing Requirements for Topsoil 

Property Test Method Minimum Frequency Acceptance Criteria 
Particle Size Analysis ASTM 0421/422 1 sample per 500 cy of Range to be determined1 

(sieve only) delivered material 
1 Acceptable range for particle size distribution will be established upon completion of pre-qualifying QC testing, as 
described in Section 3.0 
ASTM =American Society of Testing and Materials 
cy = Cubic yards 

5.4.2 Topsoil Hold Point 

After the final topsoil lift has been installed, it will be surveyed as described in Section 4.2 and inspected by 
the QC Field Engineer to ensure the surface is adequate for revegetation. Based on this visual observation 
and analysis of survey data to ensure the specified thickness of topsoil is present and the final grade 
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conforms to specifications, the QC Field Engineer will accept or reject the final topsoil grade by written 
notification to the SS, via an I CR. If rejected, work will not proceed on the landfill cover (e.g., revegetation) 
until the final topsoil grade has been repaired or re-installed. 

5.5 Install Geosynthetics 

Geotextiles will be obtained and installed in accordance with Specification 06020, Geotextiles. A geosynthetic 
liner will be installed overt the infiltration layer on the east and north slopes of the main landfill. 

The SS will obtain manufacturer certifications for geotextiles. The QC Field Engineer will check the 
certifications against the requirements listed in Table 06020-1 of Specification 06020, Geotextiles, to ensure 
compliance and will also periodically (spot-check) rolls of geotextiles against the certification to ensure the 
proper material was delivered. 

The QC Field Engineer will review construction drawings showing the proposed installation of geosynthetic 
materials and will ensure that every effort is taken to minimize the number of field seams, especially in critical 
areas (e.g., slopes and sump areas). 

5.5.1 Geosynthetics Hold Point 

After installation of the geotextile liner, the QC Field Engineer will inspect for defects, tears, cuts, poor seams, 
or other factors that may jeopardize the cover. The QC Field Engineer will notify the SS in writing of 
acceptance or rejection of the geotextile layer, via an ICR. If rejected, the layer will be replaced or repaired 
before work will resume (i.e., install riprap). 

5.6 Install Riprap 

Riprap will be installed in accordance with Parts 2.01 and 3.01 of Specification 02270, Channel Protection. 
Riprap will be placed starting at the toe of the slope and proceeding upslope. 

The QC Field Engineer shall visually inspect riprap materials to ensure that the materials comply with the 
construction specifications. 

5.6.1 Riprap Hold Point 

After riprap has been installed, it will be inspected by the QC Field Engineer to ensure uniform coverage and 
conformance with specifications. Based on this visual observation, the QC Field Engineer will accept or reject 
riprap emplacement by written notification to the SS, via an I CR. If rejected, work will not proceed on the 
landfill cover (e.g., demobilization) until the riprap has been repaired or re-installed. 

5. 7 Seeding, Mulching, and Restoration 

Seeding, mulching, and restoration of the main landfill and DDA will be conducted in compliance with 
Specification 02932, Seeding, Mulching, and Restoration. Vegetation is an important storm water runoff and 
erosion control; as such, additional information is provided in the SWPPP (North Wind 2004j). 

6.0 DOCUMENTATION 

The SS will verify that CQC records generated during construction are managed according to PWI-4201-001, 
Project Files (North Wind 2003a). Copies of relevant CQC documentation shall be maintained at the field 
office. This includes project seeping plans listed in Section 1.3 that affect CQC activities, as well as other 
project plans listed in the PMP (North Wind 2004f). 
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A set of final construction drawings will be located in the office trailer for red-lining changes for constructing 
as-built drawings. The project schedule will be displayed on the wall for quick reference and weekly progress 
tracking. The Construction Plan (North Wind 2004a) provides additional documentation requirements. 

6.1 Nonconformances and Field Changes 

A nonconformance is a deficiency in characteristics, documentation or procedures that renders the quality of 
an item or activity unacceptable or indeterminate. If a deficiency cannot be repaired or replaced to the 
satisfaction of the QC Field Engineer within the guidelines established by this CQCP, then suCh a deficiency 
will be considered a nonconformance. During the course of construction, site personnel, particularly the QC 
Field Engineer and SS, may identify nonconformances. Nonconformances will be documented according to 
QAP-14, Corrective and Preventive Action (North Wind 2002) and the PQAP (North Wind 2004g). 

Nonconforming items will be reported to the PQE who will prepare a NCR. The NCR will document the 
nonconformance, the root cause, and corrective actions taken (or to be taken) to prevent reoccurrence of the 
nonconformance. 

Field changes to project documents may be required based on actual site conditions, unforeseeable 
circumstances, or client-initiated change control. Field changes will be identified and documented in 
accordance with PWI-4201-005, Field Change (North Wind 2004h). 

6.2 Field Logbooks 

The SS and Field QC Engineer will maintain separate field logbooks in accordance with PWI-4201-002, Field 
Activities Documentation (North Wind 2003b). In addition to the requirements stated in PWI-4201-002, field 
logbooks will contain the information necessary for the reporting requirements listed below in Section 6.3. 

6.3 Reporting 

The PMP provides overall direction for reporting. Other reports will be prepared, as described in the following 
subsections. 

6.3. 1 Daily CQC Field Reports 

Daily CQC field reports and monthly summary reports will be prepared by the QC Field Engineer with input 
from the SS, as required. The reports will be submitted to the SS. At a minimum, the daily report will include 
the following items, as applicable. The monthly reports will be a summarized rollup of this information. 

• Date and project name 

• Description of areas of work observed and/or tested 

• Weather conditions 

• Work locations 

• Equipment and personnel used 

• Arrival and departure times and times of work interruption 

• Summary of completed field testing 

• Description of receipt of offsite materials 
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• Decisions made regarding acceptance of specific portions of work and/or remedial actions 
implemented in cases of sub-standard quality 

• Identification of work that the QC Field Engineer believes should be accepted, rejected, or uncovered 
for observation, or that may require special testing, inspection, or approval 

• Analysis and interpretation of GTL data and field test results 

• Description of nonconformances identified 

• General description of photographs taken 

6.3.2 Incremental Certification Reports 

The QC Field Engineer will prepare and submit to North Wind ICRs that certify various key components of 
the landfill cover have been installed in accordance with this CQCP and the final construction specifications 
and drawings. ICRs will be submitted at the CQC hold points identified throughout this document. At a 
minimum, the ICRs will include the following: 

• General summary of work to include, but not limited to, construction activities, observations, 
problems and corrective actions, and deviations from design 

• Interpretation of GTL data, survey data, and field test results as they relate to acceptability of 
delivered materials or proper placement and compaction of soil lifts (raw data may be included in the 
ICR, as appropriate) 

• Manufacturers' certification(s) of materials used in the construction 

• Surface acceptance forms 

• Project photographs with dates and captions 

• Field directives specific to installation, including design and field change notices 

• NCRs, as applicable 

• DOE change orders specific to the installation 

6.4 Equipment Calibration 

A nuclear density gauge will be used for field testing. The QC Field Engineer (or designee) will review initial 
equipment calibration records supplied by the instrument manufacturer to confirm that they meet the project 
specifications or applicable ASTM standards. In addition, the QC Field Engineer (or designee) will perform 
and document daily count checks and other daily instrument checks per the manufacturer's instructions. 
These performance check records will be filed on site and furnished to the SS, as requested. 

The nuclear density gauge contains an internal radioactive source; therefore, health and safety requirements 
relative to the radioactive source are applicable. The HASP provides additional details (North Wind 2004c). 
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7.0 SUSPECT/COUNTERFEIT ITEMS 

Installed items that may potentially be suspect/counterfeit items (S/CI) will be inspected in accordance with 
the PQAP (North Wind 2004g) and DOE Guide 440.1-6, "Implementation Guide for Use with 
Suspect/Counterfeit Items Requirements of DOE 0 440.1, Worker Protection Management; 10 CFR 830.120; 
and DOE 5700.6c, Quality Assurance" (DOE 1997). In addition, items used during construction activities that 
may cause injury or fatalities if failure occurs (e.g., ratchet straps/tie down assemblies, fasteners, bridal 
slings, hoisting slings) will also be inspected on a regular basis in accordance with the PQAP and DOE Guide 
440.1-6. 

8.0 REFERENCES 
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ASTM 

em/sec 

CQC 

CQCP 

cy 

DDA 

DOE 

ft 

GTL 

HASP 

ICR 

in. 

Ksat 

LANL 

LASO 

NCR 

NMED 

p 

PMP 

PQAP 

PQE 

PRS 

PWI 

QA 

QAP 

QC 

ss 
SWPPP 
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Acronyms 

American Society for Testing and Materials 

Centimeters per second 

Construction quality control 

Construction Quality Control Plan 

Cubic yard(s) 

Debris Disposal Area 

U.S. Department of Energy 

Foot (feet) 

Geotechnical testing laboratory 

Health and Safety Plan 

Incremental Certification Report 

lnch(es) 

Saturated hydraulic conductivity 

Los Alamos National Laboratory 

Los Alamos Site Office 

Nonconformance report 

New Mexico Environment Department 

Phosphorous 

Project Management Plan 

Project Quality Assurance Plan 

Project Quality Engineer 

Potential Release Site 

Project Work Instruction 

Quality assurance 

Quality Assurance Procedure 

Quality control 

Site Superintendent 

Storm Water Pollution Prevention Plan 
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TA 

TKN 
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Technical Area 

Total Kjeldahl Nitrogen 
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81.0 INTRODUCTION 

This sampling and analysis plan (SAP) provides methods and materials to test offsite borrow source 
material for use in the prescribed landfill cover. The Airport Landfill closure cover design specifies 1) an 
infiltration barrier layer comprised of a minimum of 18-in of earthen material with a minimum saturated 
hydraulic conductivity (Ksat) of 1E-05 centimeters per second (em/sec), overlain by 2) an erosion control 
layer consisting of a minimum of 6-in of topsoil that is capable or sustaining native plant growth. Other 
material specifications are provided in Specification 02200, Earthwork. 

81.1 Problem Statement 

The problem statement is: 

"It is not known if offsite borrow material is available, in sufficient quantity and at an affordable cost, that 
meets the requirements specified in Specification 02200, Earthwork." 

After considering numerous material sources in the Los Alamos area, one was found which met the initial 
requirements. This source belongs to Parker Construction Company (Parker), located in Los Alamos, New 
Mexico. One grab sample of each required material type (i.e., topsoil, structural fill, and infiltration layer 
material) were collected and analyzed under the Site Characterization Plan for LASO T A-73 Airport Landfill 
(North Wind 2004i). Data analysis showed that the grab samples met or exceeded design specifications for 
the specific material type. Analytical data are presented in "Cone Penetrometer Test Data and Geotechnical 
Data for Los Alamos Site Office TA-73 Airport Landfill, 60% Design Submittal" (WESTON 2004). 

81.2 Plan Objectives 

The primary objective of this SAP is to determine whether or not the average properties for the sources 
identified for the topsoil, structural fill, and infiltration layer material meet design specifications. The specific 
objective of this SAP is to collect and analyze an adequate number of samples to determine average 
properties of each proposed borrow source. A secondary objective is to determine the acceptable window of 
moisture content and density for the infiltration layer that will achieve the required Ksat of 1 E-05 em/sec. 

82.0 DEPOSIT INFORMATION 

The deposit is located on Parker property in Los Alamos, New Mexico. The deposit will be mined by Parker 
from its bank location. Values for deposit area, average deposit depth, and deposit volume will be obtained, if 
possible. If obtained, this specific information will be used to determine sample locations. If the information is 
not available, it is assumed that regardless of shape, the deposit will be divided into four separate quadrants 
for composite sampling purposes. 

83.0 SAMPLING PLAN 

This section describes required properties for each of the borrow materials, provides a rationale for 
composite sampling, and describes a sequential process for obtaining samples. Additional detail is provided 
in Specification 02200, Earthwork. 

83.1 Testing Requirements 

The overall goal of the sampling plan is to obtain average soil properties for the material types as shown in 
Table 83.1-1. Enough information must be acquired to calculate a statistical representation of the deposit. 
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This will be accomplished by composite sampling, described in Section 1 0.2. 

Table 83.1-1 
Testing Requirements for Borrow Material 

Property 

Particle size analysis with hydrometer 

Atterberg Limits 

Organic content 

Moisture content 

Standard Proctor compaction 

Permeability 

pH 

uses classification 

Nitrogen (TKN) 

Phosphorous, Orthophosphate (asP) 
X= Required 
- = Not required 
USGS = Unified Soil Classification System 
TKN =Total Kjeldahl Nitrogen 
P = Phosphorous 

83.2 Composite Sampling 

Topsoil Structural Fill 

X X 

-- X 

X X 

X X 

-- X 

-- -
X -
X -
X -
X -

Infiltration Layer 

X 

X 

--
X 

X 

X 

--
--
--
--

Prior to defining the composite sampling method, it is necessary to clarify the difference between an 
individual sample and a composite sample. An individual sample is obtained in the field and is tested as a 
single unit in the laboratory. Individual sampling is quite costly, due to the degree of testing which is 
performed on each sample. A composite sample, on the other hand, is obtained by physically mixing 
numerous individual samples and testing the mixture as one homogeneous unit. The composite sample is 
then used to represent each of the original individual samples. This method requires less laboratory analysis 
and most often returns an acceptable value of the population mean. 

It is important to note that in some cases, composite sampling is not appropriate due to high degrees of 
contaminant constituent variance. In cases such as these, retesting is required for all positive test results. 
This increases the cost for compositing significantly. This scenario is not applicable to the barrow material 
source. This material is currently uncontaminated, undisturbed, and considered to be uniform in composition. 
Since this scenario is not applicable, the compositing method is adequate for obtaining representative 
samples. 

83.3 Sample Plan 

The sampling plan for the borrow material source will be outlined in a step by step fashion, utilizing the 
compositing method describe above. The compositing method will be used to maximize information, as well 
as minimize total cost. Composite sampling will be conducted according to ASTM Standard D 6051-96 
(ASTM 2001). 

Step 1: Draw up a map representing the area of interest for each material type. This map will ultimately be 
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used as the sample plan map. The map must be to scale and contain accurate northing, easting, and 
elevation information. 

Step 2: Divide the property area to be mined into four quadrants and record on the map. 

Step 3: Designate coordinate locations on sample plan map for five samples per quadrant section. These 
individual samples should be located in approximately equal locations throughout each quadrant. 

Step 4: Locate sample areas using global positioning system equipment and excavate test pits using 
Parker's onsite excavator. This method will allow for quality samples at minimum cost. The samples will be 
collected from the excavator bucket by an onsite North Wind employee. As stated above, four samples must 
be obtained from each quadrant to be used in the final composite, as shown in Figure 83.3-1. 

ll ll I Individual I 
I Samoles I 

I I 

I 
Individual 

I I ... , Samoles , I 

Figure 83.3-1. Compositing diagram 

Step 5: Samples will be sent to the GTL to be mixed prior to analysis. Lab tests will be performed on each 
composite to determine all relevant soil properties as per ASTM standards. 

Step 6: If the composite test results retum positive Ksat values (values that are not in compliance), the 
material source must be rejected. 

84.0 LABORATORY ANALYSIS 

The selected GTL is Klienfelder, located in Albuquerque, New Mexico. Klienfelder has done all project testing 
to date at the least amount of cost. The following ASTM standardized tests are proposed for each composite 
sample: 

• ASTM D-SMAD-422 - Hydrometer Test 

• ASTM D-2216 - Moisture Content 

• ASTM D-4318 - Atterburg Limits 

• ASTM D-854 - Specific Gravity 

NW-ID-2004-016 B-3 April2004 



Construction Quality Control Plan for LASO TA-73 Airport Landfill; Rev. 1 

• ASTM D-584 - Permeability 

• ASTM D-698 - Standard Compaction 

• ASTM-D-297 4 -Standard Test Methods for Organic Soils 

In the preliminary permeability tests that were run on the borrow material, calculations for the hydraulic 
conductivity were based upon optimum moisture content (found on the dry density vs. water content, percent 
curve). The hydraulic conductivity calculations will be completed for water contents below, at, and above 
optimum. This will provide a window of moisture contents and densities that meet the required Ksat. In order 
to acquire this information, the Falling Head Permeability test will have to be run at all three moisture contents 
for each composite sample. 

85.0 COST ANAL YS/5 

This section provides a detailed cost analysis for the compositing method discussed above in the proposed 
sampling plan. In addition to calculation of total cost, a cost comparison between com positing and individual 
sampling is considered. Total cost is calculated by Equation 1, given below: 

Equation 1. Total Cost, Cc, for Analysis of One Composite Sample Having n Sub-samples (Lock 1996.) 

Ce =nee +ncP +c, +ca 

Where: 

• Cc - total cost of composite analysis 
• C; -total cost of individual sample analysis 
• Cc - cost of collection of each sample 
• cp - cost of preparation for each sample 
• Ct - cost of compositing 
• Ca - cost of analysis and reporting 
• n - the number of samples in the composite 
• x- the number of total samples 

Total Cost for individual samples is calculated using Equation 2, give below: 

Equation 2. Total Cost C; for n Individual Samples (Lock 1996) 

C; = n(ce + c P + ca) 

The total savings in cost per composite sample is as given in Equation 3: 

Equation 3. The cost Savings per Composite Sample (Lock 1996) 

C; -Ce =(nee +ncP +ca)-[n(ce +cP)+c, +ca] 

If there are x samples, there are x/n composites, and the total savings are expressed as given in Equation 4: 
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Equation 4. Total Costs Savings for Samples vs. Composites (Lock 1996) 

Tota!CostSavings =(xI n) * [caCn -1)- C1 ] 

Table 85.0-1 
Calculated Values for Equations 1 through 4 

Cc $2,389.00 

ci $9,505.00 

Cc-Ci $7,116.00 

Cc $112.00 

Cp rlncluded in CaJ $0.00 

Ct $40.00 

Ca $1,789.00 

n 5 

X 20 

Total Cost for Com positing $11,945.00 

Total Cost Savings $28,464.00 

Individual spreadsheets used to calculate cc, ct, and ca are retained in project files. 

86.0 CONCLUSION 

After analyzing the cost comparison provided in Section B5.0 above, it is obvious that composite sampling is 
a more cost effective method for obtaining the required information for the Borrow material. Because this 
deposit is undisturbed and assumed to be uniform, compositing is an acceptable method for obtaining the 
necessary soil data. It is important, however, that a few guidelines are followed throughout the sample 
collection process. These guidelines are given below: 

• All samples collected should have approximately the same mass; 

• Spatial distribution should be approximately equal between individual sample; 

• Each sample quadrant should contain five sub-samples so that statistics can be calculated for the 
material; 

• Sample mixing for each quadrant may be conducted in the field only by trained sampling personnel; 
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• If trained sampling personnel are not available, sample mixing should be completed by the GTL, and 

• Mixing should be completed according to ASTM Standard 06051-96 (ASTM 2001). The technique to 
be used is the Pan Mixing Method. In this method, sample material is combined into a glass or 
stainless steel pan and divided into quarters. Each quarter is mixed separately. Following individual 
mixing, all quarters are mixed into the center of the pan. This procedure is repeated a minimum of 
three times. Although other mixing techniques are acceptable, this procedure will be implemented for 
all composite samples to maintain consistency. 

Refer to ASTM 06051-96, Standard for Composite Sampling and Field Sub-sampling and Environmental 
Waste Management Activities (ASTM 2001) for procedures concerning mixing methods. 
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1.0 INTRODUCTION 

This Post-closure Care and Monitoring Plan (PCMP) addresses post-closure care and monitoring for the 
U.S. Department of Energy (DOE) Los Alamos Site Office (LASO) Technical Area (TA)-73 Airport Landfill, 
hereinafter referred to as the Airport Landfill project. This PCMP identifies post-closure care and 
monitoring requirements for the landfill, and describes activities to meet those requirements. A tentative 
inspection and reporting schedule is also provided. 

Background information for the Airport Landfill project is provided in the Los Alamos National Laboratory 
(LANL) document "RFI Report for Potential Release Sites 73-001(a,b,c,d) and 73-004(d), Airport Landfill 
Areas" (LANL 1998, 63070). The closure cover design and supporting information will be provided in the 
Phase II Work Plan for LASO TA-73 Airport Landfill (North Wind 2004e). 

The selected remedy for the Airport Landfill project has been prescribed by the New Mexico Environment 
Department (NMED) (NMED 2003). The cover will be a Resource ConseNation and Recovery Act 
(RCRA) Subtitle D municipal landfill cover as described in New Mexico Administrative Code (NMAC) 
20.9.1.500 (NMAC 2001 ). Since the TA-73 landfill is unlined, this design also meets applicable NMAC 
20.4.1.600 (RCRA Subtitle C) (NMAC 2003) requirements. 

2.0 REQUIREMENTS 

The selected remedy for the Airport Landfill project is an NMED-prescribed municipal waste landfill cover 
as described in NMAC 20.9.1, "Solid Waste Requirements." The design concept consists of a 6-inch (in.) 
topsoil layer with a vegetated surface, overlying an 18-in. infiltration barrier layer of soil compacted to a 
saturated hydraulic conductivity (Ksat) of less than 1 E-05 centimeters per second (em/sec). Since the 
landfill is unlined and is underlain by earthen materials with Ksat values ranging from 1 E-03 to 1 E-05 
em/sec (LANL 1998, 63070), this cover design is less permeable than any underlying layer and therefore 
also meets applicable RCRA Subtitle C requirements (NMAC 2003) with respect to controlling infiltration. 

The post-closure care and monitoring requirements identified in the Design Basis Document for LASO 
TA-73 Airport Landfill (North Wind 2004c), are summarized in Table 2.0-1 and discussed in this section. 
NMAC 20.9.1.500.B (NMAC 2001) states that the owner/operator must "submit a post-closure care and 
monitoring plan which shall include but not be limited to maintenance of cover integrity, maintenance and 
operation of the leachate collection system, operation of the methane and ground water-monitoring 
systems." NMAC 20.9 .1.500.B.2.b (NMAC 2001) states that "Reports of monitoring performance and data 
collected shall be submitted to the Secretary within 45 days from the end of each calendar year." 

Post-closure monitoring to establish compliance with the 1 E-05 em/sec performance standard is not 
required under RCRA regulations. As discussed in the Construction Quality Control Plan for LASO TA-73 
Airport Landfill (North Wind 2004a), quality control testing and inspections will be performed on the 
various landfill cover components, particularly the low-permeability infiltration layer, to assure that the 
infiltration layer is installed and compacted to meet the 1 E-05 em/sec. In addition, samples will be 
collected from the infiltration layer material at the offsite borrow source and analyzed to ensure the 
material meets the performance standard before delivery to the site. 
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Table 2.0-1 
Summary of Post-closure Care and Monitoring Requirements 

Citation 

20 NMAC 9.1.5001 

NMAC 20.4.1.6002 

{40 CFR 265.118)3 

20 NMAC 9.1.5001 

NMAC 20.4.1.6002 

(40 CFR 265.310)4 

20 NMAC 9.1.5001 

NMAC 20.4.1.6002 

140 CFR 265.310)4 

20 NMAC 9.1.5001 

NMAC 20.4.1.6002 

(40 CFR 265.310)4 

20 NMAC 9.1.5001 

20 NMAC 9.1.5001 

NMAC 20.4.1.6002 

(40 CFR 265.310)4 

NMAC 20.4.1.6002 

(40 CFR 265.310)4 

DOE-LASO and Los 
Alamos County 
requirements 
1 Source: NMAC 2001 
2 Source: NMAC 2003 
3 Source: CFR 2003a 
4 Source: CFR 2003b 

Requirement 

Post-closure care and monitoring plan 

Maintain cover integrity 

Maintain and operate leachate collection 
system 

Maintain and operate methane 
collection/monitoring system 

Groundwater monitoring 

Reporting 

Prevent run-on and run-off from eroding or 
otherwise damaging the final cover 

Protect and maintain surveyed benchmarks 

Maintain access roads to main landfill and 
Debris Disposal Area 

NMAC = New Mexico Administrative Code 
CFR = Code of Federal Regulations 

Method of Compliance 

PCMP 

Annual inspection and maintenance of cover 

Leachate collection system not required 

Methane collection/monitoring system not 
required 

Groundwater monitoring not required 

Annual monitoring report 

Annual inspection and maintenance of 
surface water controls 

Annual inspection and maintenance of 
survey benchmarks 

Annual inspection and maintenance of 
access roads 

The post-closure plan prepared under 40 Code of Federal Regulations (CFR) 265.118 (CFR 2003a) must 
include: 

• A description of planned groundwater monitoring activities; 

• A description of planned maintenance activities; and 

• The name, address, and telephone numbers of the person or office to contact during the post­
closure period. 

The scope of the activities addressed under the RCRA Subtitle C post-closure care plan for an interim 
status, unpermitted landfill are defined in 40 CFR 265.310 (CFR 2003b): "After final closure, the owner or 
operator ... must: 

NW-ID-2004-027 2 April2004 



Post-closure Care and Monitoring Plan for LASO TA-73 Airport Landfill; Rev. 0 

• Maintain the integrity and effectiveness of the final cover, including making repairs to the cover as 
necessary to correct the effects of settling, subsidence, erosion or other events; 

• Maintain and monitor the leak detection system ... ; 

• Maintain and monitor the ground-water monitoring system ... ; 

• Prevent run-on and run-off from eroding or otherwise damaging the final cover; and 

• Protect and maintain surveyed benchmarks used in complying with §265.309." 

The TA-73 landfill does not include a leachate collection system, therefore this requirement does not 
apply. The TA-73 landfill does not have dedicated groundwater monitoring wells because the depth to 
groundwater is over 1200 feet (ft), therefore this requirement does not apply. The requirement for 
methane monitoring does not apply because 1) the landfill was not active after November 8, 1987; and 2) 
engineering calculations (North Wind 2004d) indicate that gas concentrations will not exceed 25 percent 
of the lower explosive limit for methane in structures and at the property boundary. Groundwater and 
vapor monitoring are therefore not required. 

The focus of this PCMP is therefore monitoring and maintenance of cover integrity, surface water run-on 
and run-off controls, survey benchmarks, access roads; and recordkeeping and reporting. 

3.0 POST-CLOSURE MONITORING AND MAINTENANCE 

Post-closure monitoring for cover integrity will include inspections of the cover, and maintenance and 
repair of deficiencies. No frequency is specified in the requirements; however annual inspections are 
specified in this plan. An inspection report will be completed for each inspection. The inspection report will 
contain at a minimum: 

• Name of inspector and inspection date and time 

• Weather information at the time of the inspection 

• Condition of the cover system, storm water control features, survey benchmarks and access 
roads 

• Settlement plate monitoring results for the preceding period 

• Incidents of noncompliance with the Final National Pollutant Discharge Elimination System 
General Permit for Storm Water Discharges From Construction Activities, (FR 2003) or the Storm 
Water Pollution Prevention Plan for LASO TA-73 Airport Landfill (SWPPP) (North Wind 2004f); 
noncompliances, if any, will be identified during the inspections mandated by the SWPPP 

• Location(s) of discharges of sediment or other pollutants from the site 

• Corrective actions required 

• Signature of inspector 

Inspection records and documentation of corrective actions will be retained in the project file and provided 
with the annual report. Inspection and maintenance tasks are described below. 

NW-ID-2004-027 3 April2004 



Post-closure Care and Monitoring Plan forLASO TA-73 Airport Landfill; Rev. 0 

3.1 Cover System 

Annual cover inspection will include site walkovers looking for and documenting the conditions described 
below. Specific deficiencies will be corrected as described below. 

Erosional damage and cracks 

Rill erosion and/or cracking result in loss of topsoil from the cover and potential damage to the underlying 
low-permeability soil layer. The inspector will look for run-off rills on the cover and side slopes. Cracks 
and/or rills deeper than about four in. will be filled and compacted using topsoil and equipment 
appropriate to the scale of the erosional features and as per construction Specification 02200, Earthwork 
(North Wind 2004b). Excessive compaction shall not be used unless repair of the underlying low­
permeability soil layer is required. 

Animal burrows 

Animal burrows can breach the cover, allowing exposure of waste; and can allow preferential flow 
pathways through the cover to develop, resulting in increased infiltration. All animal burrows greater than 
about four in. in depth shall be filled and compacted using topsoil and equipment appropriate to the scale 
of the erosional features and as per construction Specification 02200, Earthwork (North Wind 2004b) 
Excessive compaction will not be used unless repair of the underlying low-permeability soil layer is 
required. 

Subsidences 

Subsidence of underlying waste can result in depressions in the surface cover, allowing for pending and 
increased infiltration of water. All subsidences greater than about one ft in depth relative to the 
surrounding grade shall be filled and compacted as per construction Specification 02200, Earthwork, 
(North Wind 2004b) using topsoil and equipment appropriate to the scale of the subsidence feature. 
Excessive compaction will not be used unless repair of the underlying low-permeability soil layer is 
required. 

Condition of vegetation 

The condition of surficial vegetation shall be noted. Areas greater than about 10,000 square ft lacking 
vegetation shall be reseeded, fertilized and/or watered as needed to reestablish vegetation, as per 
construction Specification 02932, Seeding, Mulching and Restoration (North Wind 2004b). 

3.2 Storm Water Control System 

Annual storm water control system inspections will include all areas of the site, as described in the 
SWPPP (North Wind 2004f). Inspectors will look for evidence of, or the potential for, pollutants entering 
the storm water conveyance system. Discharge locations identified in the site plans will be inspected to 
determine whether erosion controls are effective in preventing significant impact to Pueblo Canyon. 

Qualified personnel knowledgeable in the principles and practice of erosion and sediment controls will 
perform inspections and maintenance for the following: 

• Condition of sediment basins - inspect for fill height of sediments, presence of vegetation or 
debris, condition of berms and outlets, etc. The basins and outlets will be maintained by removing 
excess sediment and/or debris as needed to maintain proper function. Berms will be repaired as 
needed to maintain storage capacity of the basin. 
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• Condition of outlet chutes, perimeter drains/berms, terrace drains, culverts and drop inlets -
inspect for presence of sediments, breaches in berms, presence of vegetation or debris, etc. 
Sediments, vegetation or debris retarding storm water runoff will be removed as needed. 
Breaches in berms or chutes will be repaired using the appropriate materials. 

Inspection records and documentation of corrective actions will be retained in the project file and provided 
with the annual report. 

3.3 Survey Benchmarks 

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

3.4 Settlement Plates 

Settlement plates will be used to monitor and assess long-term settlement of the landfill cover surface, 
and of any horizontal movement of the east slope. Details of the settlement plate construction are shown 
on Design Drawing 2018. Ten plates shall be installed at the locations shown on the drawing. 

The monitoring schedule for the settlement plates during the post-closure period shall be as follows: 

• Monthly for six months with data collected at regular intervals, e.g. once every 4 weeks. 

• At the end of six months, the need for any additional measurements and their frequency will be 
determined by the Engineer based on the amount of movement recorded. 

The inspector shall look for and document the following in the field logbook: 

• The elevation of each settlement plate will be determined and recorded. Readings will be plotted 
against time starting with the first reading. 

• The slope between adjacent settlement plate locations will be calculated and compared to the 
slope between those points immediately after construction. It is important to evaluate the slope of 
the cap between meaningful locations, i.e., the slope should be evaluated more-or-less 
perpendicular to the grade lines. 

• The horizontal location of SP-1, located at the top of Bench 1 on the east slope, will also be 
recorded to monitor potential horizontal movement of the slope. The amount of movement should 
be minimal. The Engineer shall assess the implications of the recorded movements. 

3.5 Access Roads 

Annual access road inspections will include looking for and documenting subsidence, caving, cracking, 
severe ruts or other conditions that would limit or prevent use of the road for access by vehicles or 
equipment required to maintain and monitor the landfill. 

4.0 RECORD-KEEPING AND REPORTING 

A project file containing records of all inspections and maintenance performed will be maintained by North 
Wind. An annual report with the inspection and maintenance records for the preceding year will be 
prepared and provided to the Secretary within 45 days from the end of each calendar year. All project 
records will be submitted to DOE upon completion of the landfill cover construction. 
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5.0 SCHEDULE 

Inspections for years 1 through 5 of the post-closure period are tentatively scheduled for the first two 
weeks of June each year, so that the condition of vegetation can be inspected and corrected as needed 
early in the growing season. All other deficiencies should be corrected at the earliest opportunity and 
before the end of the calendar year, in order to be completed during the reporting period. 

Settlement plates shall be monitored monthly for 6 months after the start of the post-closure period, with 
data collected at regular intervals, e.g. once every 4 weeks. At the end of 6 months, the need for any 
additional measurements and their frequency will be determined by the Engineer based on the amount of 
movement recorded. 

6.0 REFERENCES 

The following list includes all of the documents cited in this PCMP. The parenthetical information following 
each reference provides the author, publication date, and LANL Environmental Restoration identification 
number (as applicable). This information is also included in the text citations and can be used to locate 
documents on this list. 

Code of Federal Regulations (CFR), January 1, 2003. Title 40 CFR 265.118, "Post-closure Plan; 
Amendment of Plan," published by the U.S. Government Printing Office, Washington, DC. (CFR 2003a) 

Code of Federal Regulations (CFR), January 1, 2003. Title 40 CFR 265.310, "Closure and Post-closure 
Care," published by the U.S. Government Printing Office, Washington, DC. (CFR 2003b) 

Federal Register (FR), July 1, 2003. Part 68 FR 39087, "Final National Pollutant Discharge Elimination 
System General Permit for Storm Water Discharges From Construction Activities," Volume 68, Number 
126, pages 39087-39091, published by the Government Printing Office, Washington D.C. (FR 2003) 

Los Alamos National Laboratory (LANL}, November 1, 1998. "RFI Report for Potential Release Sites 
73-001 (a,b,c,d) and 73-004(d), Airport Landfill Areas," Vol. 1, 2, and 3, Los Alamos National Laboratory 
report LA-UR-98-3824, Los Alamos, New Mexico. (LANL 1998, 63070) 

New Mexico Administrative Code (NMAC), November 27, 2001. New Mexico Administrative Code 
20.9.1.500, "Closure and Post-closure Requirements," published by the Commission of Public Records, 
Administrative Law Division, Santa Fe, New Mexico. (NMAC 2001) 

New Mexico Administrative Code (NMAC), October 1, 2003. New Mexico Administrative Code 20.4.1.600, 
"Adoption of 40 CFR Part 265," published by the Commission of Public Records, Administrative Law 
Division, Santa Fe, New Mexico. (NMAC 2003) 

New Mexico Environment Department (NMED) April 1, 2003. Letter from Ms. Vickie Maranville (New 
Mexico Environment Department, Hazardous Waste Bureau) to Mr. G. Pete Nanos (Los Alamos National 
Laboratory) and Mr. Everett Trollinger (U.S. Department of Energy, Office of Los Alamos Site Operations) 
entitled "Conditional Approval of Voluntary Corrective Measures (VCM) Plan for Potential Release Sites 
(PRSs) 73-001(a)-99 and 73-001(b)-99," Santa Fe, New Mexico. (NMED 2003) 

North Wind, Inc. (North Wind), April2004. "Construction Quality Control Plan for Los Alamos Site Office 
TA-73 Airport Landfill," Revision 1, North Wind, Inc. document NW-ID-2004-016, Idaho Falls, Idaho. 
(North Wind 2004a) 
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North Wind, Inc. (North Wind), April2004. "Construction Specifications for Los Alamos Site Office TA-73 
Airport Landfill," Final Revision 0, North Wind, Inc. document NW-ID-2004-039, Idaho Falls, Idaho. 
(North Wind 2004b) 

North Wind, Inc. (North Wind), April2004. "Design Basis Document for Los Alamos Site Office TA-73 
Airport Landfill," Revision 1, North Wind, Inc. document NW-ID-2004-042, Idaho Falls, Idaho. 
(North Wind 2004c) 

North Wind, Inc. (North Wind), April2004. "Engineering Calculations for Los Alamos Site Office TA-73 
Airport Landfill," Final Revision 0, North Wind, Inc. document NW-ID-2004-040, Idaho Falls, Idaho. 
(North Wind 2004d) 

North Wind, Inc. (North Wind), April 2004. "Phase II Work Plan for Los Alamos Site Office TA-73 Airport 
Landfill," Revision 0, North Wind, Inc. document NW-ID-2004-031, Idaho Falls, Idaho. (North Wind 2004e) 

North Wind, Inc. (North Wind), April 2004. "Storm Water Pollution Prevention Plan for Los Alamos Site 
Office TA-73 Airport Landfill," Revision 1, North Wind, Inc. document NW-ID-2004-005, Idaho Falls, 
Idaho. (North Wind 2004f) 
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Appendix A 
Acronyms 



CFR 

em/sec 

DOE 

ft 

in. 

Ksat 

LANL 

LASO 

NMAC 

NMED 

PCMP 

RCRA 

SWPPP 

TA 
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Acronyms 

Code of Federal Regulations 

Centimeters per second 

U.S. Department of Energy 

Foot (feet) 

lnch(es) 

Saturated hydraulic conductivity 

Los Alamos National Laboratory 

Los Alamos Site Office 

New Mexico Administrative Code 

New Mexico Environment Department 

Post-closure Care and Monitoring Plan 

Resource Conservation and Recovery Act 

Storm Water Pollution Prevention Plan 

Technical Area 
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