ADDENDUM NO. 2
CITY OF SANTA FE
BID No. ‘17/09/P

METHANE ASSESSMENT AND SITE PLAN
PASEO DE VISTA CLOSED LANDFILL
August 2, 2016

TO ALL PROSPECTIVE BIDDERS:

Receipt of this Addendum must be acknowledged on the Bid Form.
GENERAL:

1. The bids are due 2:00 pm local time, on September 1, 2016 at City of Santa Fe,
Purchasing Office, 2651 Siringo Road, Bldg. H, Santa Fe, NM 87505, (505) 955-5711.

REQUEST FOR BID DOCUMENTS/QUESTIONS AND ANSWERS:

Question: Did the New Mexico Environment Department (NMED) ever issue a Notice of
Violation(S)/Compliance Report(s) related to the probes and landfill gas?

Answer: NMED only issued a Methane Exceedance letter, (see attached)

Question: Does the City have as built documents for the four monitoring probes?

Answer: The as built design can be found within the Post Closure Plan.

Question: Can the City provide previous probe monitoring results?

Answer: We will provide three years of monitoring results, (see attached)

Question: Does the City have design information for the landfill such as based grades, limits

of fill?

Answer: Some of this information can be found within the Post Closure Plan.

Question: Does the City have closure cap design information?

Answer: The as built design can be found within the Post Closure Plan.

Question: Does the City have any previously prepared landfill gas generation models?

Answer: No

Question: What is meant by the term Landfill H-4 mentioned on page 3 of the RFP?
Answer: This was a typo it should have been CH-4 which is meant as Methane Gas

Question: Can the City provide the Exceedance Letter dated 4/20/16?
Answer: Yes see attached

Attachments: Post Closure Care Plan

Exceedance Letter dated 4/20/16
Three years monitoring results (Reports)
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1.0 INTRODUCTION

The closure of an active disposal site is currently regulated by both federal and state statutes.
The federal legislation for solid waste management, including closure and post closure activity,
is covered by the Resource Conservation and Recovery Act (RCRA), enacted in 1976. The United
States Environmental Protection Agency (USEPA) issued the Subtitle "D" regulations in October
1991. Subtitle "D" establishes the criteria for municipal solid waste (MSW) landfills with respect

to:

Location restrictions;

Facility design and operation;
Groundwater monitoring requirements;
Methane gas monitoring requirements;
Closure requirements;

Post-closure requirements.

The State of New Mexico solid waste management regulations (SWMR-4) present the general
format for closure plans, and requirements for the long-term care and post-closure activities.

This document presents the city's plans for closure and post-closure of the City of Santa Fe
Landfill.

CDM Camp Dresser & McKee 1-1

1257.072/95 8/7 am sb



Santa Fe Landfill Closure
and Post Closure Plan

2.0 HISTORICAL BACKGROUND

2.1 Age and Waste Inventory

The existing City of Santa Fe Landfill is owned and operated by the City and began receiving solid
waste in 1969. It is located on approximately 110 acres of land in the northwest part of the city,
bounded by the Arroyo de las Trampas to the north, Buckman Road to the east and Paseo de Las
Vistas to the south. See Figure 2-1 for a location map. Since the landfill occupies a long and narrow
parcel which slopes from Paseo de las Vistas down to the Arroyo de las Trampas, the method of
operation has relied primarily on filling the wedge-shaped space between the road and the arroyo.
Over the years of operation, solid waste has been placed in these "wedges" along the slope which
results in a thick layer of waste near the arroyo, decreasing in thickness as it approaches the road. In
the past few years, due to diminishing virgin land on which to place solid waste, the City has
excavated deep waste disposal trenches. These pits have enabled the City to extend the life of the
landfill until a new Regional landfill is opened.

Recent subsurface work performed at the landfill, including a seismic refraction survey and borings
through the solid waste, has indicated that the depth of solid waste in the landfill varies from 60 feet
to 3 feet deep. The total volume of solid waste in the landfill is uncertain, since scales have only been
used since 1989 to record incoming loads. Annual estimates of incoming waste prior to 1989 were
made through a calculation of Santa Fe population and daily per capita waste generation rates. (See
Table 2-1.) After the pre- and post-1989 figures were totaled, an in-place compaction of 1,000 pounds
per cubic yard was assumed and a 10 percent volume addition for daily cover was included. The
total waste inventory is approximately 5,621,000 cubic yards.

2.2 Subsurface Investigations

A subsurface investigation was performed at the existing landfill in the autumn of 1994. Holes were
bored through the trash and samples recovered to determine the moisture content of the waste and
of the soil for up to ten feet below the waste/soil interface. Such moisture content tests will indicate
the extent of leachate accumulation in the waste and $6il layers.

The soil beneath the waste was also tested for hydraulic conductivity, grain size distribution, and
Atterberg limits. The native soil beneath the landfill was classified as a silty sand (SM) to a poorly
graded sand (SP) with an average moisture content of approx1mate1y six (6) percent by weight. The
hydraulic conductivities for this material ranged from 4.06 x 10° cm/sec to 5.3x10° cm/sec. The
relatively low moisture content values measured where the native soil contacts the refuse is
indicative of natural conditions and does not indicate large quantities of leachate accumulation.

There are currently three groundwater monitoring wells adjacent to the landfill. The depth to
groundwater beneath the landfill ranges from 247 feet to 340 feet. The regional groundwater flow is
in a north to northwesterly direction. The local groundwater flow is in a northerly direction. See
Flgure 2-2 for the location of various borings, vents, wells, and groundwater flow direction.

CDM Camp Dresser & McKee 2.1
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Santa Fe Landfill Closure
and Post Closure Plan

The soil at the base of the landfill was also analyzed for inorganic and organic constituents typically
found in leachate. Indicators of leachate (nitrate, chloride, and ammonia) were minimal or not
detected. A copy of the subsurface investigation report is included in Appendix A.

Table 2-1
Schedule of Landfill Receipts
(Tons/Year)
Year Estimated Amount Year Estimated Amount
1968 0 1982 90,600
1969 73,000 1983 91,900
1970 74,400 1984 93,300
1971 75,700 1985 94,600
1972 77,000 1986 96,000
1973 78,400 1987 97,300
1974 79,800 1988 98,700
1975 81,000 1989 100,000
1976 82,500 1990 101,400
1977 83,800 1991 102,700
1978 85,200 19892 104,000
1979 86,500 1993 105,400
1980 87,900 1994 106,800
1981 89,200 1995 108,100
TOTAL 2,445,200
CDM Camp Dresser & McKee 2.3
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Santa Fe Landfill Closure
and Post Closure Plan

3.0 CLOSURE

3.1 Introduction

A closure plan for an active disposal area is intended to ensure that the following criteria are
met:

® That the landfill is closed according to applicable federal, state and local regulations.

® That the appropriate controls are in place for the minimization/management of leachate,
landfill gases, and stormwater. ;

®  That the approved final land use for the area is achieved.

These closure criteria are successfully met through the application of such design considerations
as:

®  Final cover contours

®  Selection of appropriate cap system

®  Design and construction of adequate stormwater collection and conveyance system

® Design and construction of gas mitigation and management system
The following sections present a discussion of these items, and provide the basis for the closure
plan for the City of Santa Fe Municipal Solid Waste Landfill which will meet the criteria set

forth in the New Mexico Solid Waste Regulations (SWMR-4), Part V: Closure and Post - Closure
Requirements.

3.2 Final Cap

3.2.1 Cap System Design

The final cap is designed to protect the landfill from wind and water erosion. In addition, the
final cap is designed to minimize infiltration of moisture through the solid waste layers. The
final cap for the City of Santa Fe Landfill, designed to meet the New Mexico Solid Waste
Regulation requirements, consists of the following (listed in order from bottom to top):

® A layer of daily cover soil consisting of native soils, varying in depth from six to twelve
inches, to prepare the final lift of solid waste for capping.

®  An 18-inch layer of soil with a permeability less than or equal to 1 x 10° cm/sec.; L

CDM Camp Dresser & McKee 3-1
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Santa Fe Landfill Closure
and Post Closure Plan

® A final 6-inch protective layer of native soil intermixed with chipped green waste, capable
of sustaining plant growth;

® A layer of stones or cobbles, or other material, will be placed on the soil to protect against
wind erosion;

® A seed mix of native species will be used to seed the top layer of soil prior to placement of
the stones.

A profile of the cap design is shown in Figure 3-1.

The City will use soil from the north side of the Arroyo de las Trampas for the 18-inch layer of
low permeability soil. This soil has been tested for permeability and meets the minimum
regulatory requirements. See Appendix A for soil test results. The eighteen inches of 1 x 10
cm/sec. material will be transported with a scraper or belly dump truck and the material will be
spread using a dozer. The material will then be compacted using a sheepsfoot roller. A water
truck will provide water to achieve the specified compaction. | Y.
NG
A vegetative cover is critical to maintaining the integrity of the final la yer, protecting it from
excessive wind and water erosion. Cover vegetation with a shallow root system is preferable to
hold the final layer in place because the roots will not penetrate the infiltration layer below, thus
violating the integrity of the cap. The six-inch vegetative cover will be a mixture of soil (4 parts),
sludge (1 part), and wood chips (2 parts). The decontaminated sludge will be transported from
the wastewater treatment plant to the landfill and placed in an area where it will be mixed with
the soil and wood chips. The wood chips are generated from the Maxi-grinder machine at the
landfill which chips all wood waste brought to the landfill. The six-inch vegetative cover will be
placed using a dozer and evenly spread over the eighteen inches of low-permeability soil.

A mix of drought resistant vegetation will be established at the site and a layer of gravel will be
placed over selected areas for wind and water erosion protection. A geosynthetic erosion
“control fabric consisting of curled wood excelsior sandwiched between biodegradable plastic
mesh could be substituted for the gravel layer. After the six-inch vegetative cover soil has been
placed, seeds will be drilled to a depth of 1/2 inch. The distance between the drilled furrows
not be more than eight inches. All seeded areas will be mulched using hay at a rate of 2.5 tons
per acre. The seed mix and planting rate to be used are as follows:

Species Pounds Pure Live Seed per Acre
Blue Grama 2.0

Sideoats Grama 4.0

Galleta 3.0

Western Wheatgrass 4.0

Blue Flax 1.0

Firewheel 1.0

TOTAL 15.0

No fertilizer will be required. Seed will be planted July 1 through August 31. A dump truck
will deliver the gravel to the site and a dozer will apply it evenly over the vegetative layer as an

CDM Camp Dresser & McKee 3-2
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Santa Fe Landfill Closure
and Post Closure Plan

erosion control measure. If the erosion control fabric is used in place of the gravel, it will be
delivered to the site in rolls, unrolled across the vegetative layer, and secured using fasteners.

3.2.2 Final Cover Contours

An optimum final cover contour plan must balance the following factors: It must provide an
adequate depth to final cover material while conforming to the existing topography wherever
feasible to minimize soil volume requirements; it must employ cross- and side-slopes in
accordance with regulatory requirements, minimizing erosion potential and maximizing
stormwater runoff.

New Mexico solid waste regulations require final contours to have a minimum slope of 2 percent
and a maximum slope of 25 percent. This range is used to promote surface water runoff while
minimizing erosion. The slopes across the top of the closed City of Santa Fe Landfill have been
designed between 2 and 5 percent. However, a portion of the existing sideslopes, particularly
along the Arroyo de las Trampas exceed the maximum sideslope requirement of 25 percent. In
a letter report to NMED dated July 18, 1995, three options were studied which address the
violation of the sideslope criteria:

(1)  Relocation of the Arroyo de las Trampas;
(2)  Relocation of the waste material;
-(3)  Existing slopes to remain, with erosion control measures

Due to the excessive engineering and construction expense of Options 1 and 2, and the potential
health and safety dangers posed by option 2, the NMED was petitioned in the letter report to
grant a variance on the sideslope requirement to allow for the implementation of option 3 (see

Appendix B for letter report).

To date, no final cap has been placed over any part of the landfill. The proposed final contours
are shown in Figure 3-2. The contours represent the top of the intermediate cover prior to
installation of the 24-inch final cap. Should the regional landfill opening be delayed, an
additional 10 foot lift would be placed across the southwest portion of the landfill (see Figure 3-
2).

3.3 Stormwater Collection and Conveyance System

The AHYMO Method was used to determine the volume and peak stormwater flows generated

from the drainage basins across the closed landfill site, and to analyze the flows in the Arroyo de
las Trampas.

To minimize travel distance and velocity of stormwater across the closed landfill, and control
erosion, the surface is divided into four smaller drainage areas. Each area slopes to swales
which convey the stormwater to strategically-placed down-drain structures along the bank to the
Arroyo de las Trampas. The arroyo will be armored with rip rap along the toe of the landfill to

CDM Camp Dresser & McKee 3-4
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Santa Fe Landfill Closure
and Post Closure Plan

minimize erosion, and special outlet structures will convey stormwater from the down-drains into
the arroyo (see Figure 3-3).

3.4 Gas Control

Landfill gases are generated at most landfills in sufficient quantities to present a potential gas
migration problem. If these gases are not managed properly, they could migrate laterally across
subsurface soils until they reach the atmosphere. The gases could migrate harmfully close to
populated areas, vegetative areas, or buildings. Methane gas, a common component of landfill
gases, can destroy vegetation by displacing the oxygen from the plant's root zone. Landfill gases
can also accumulate in underground pockets in quantities great enough to cause distortion, or
worse, failure of the landfill capping system.

Four gas monitoring wells were installed along the perimeter of the site. See Figure 3-4 for a detail
of the gas monitoring well. These wells and buildings within 500 feet of the limits of waste will be
monitored regularly during the post-closure period as discussed in Section Four. All buildings on
the landfill will be removed in conjunction with the closure.

3.5 Landfill Security

As of this date, the final land use planned for the closed landfill will be as open space. Surrounding
the existing site is a 6-foot high chain link fence topped with barbed wire. A portion of this fence
along Paseo de las Vistas will be replaced with a 4-foot high wood fence. The wood fence
complements the residential nature of the neighborhood and still prevents vehicle access to the
landfill. Limited access will be provided to hikers and for post closure inspection activities.

3.6 Schedule of Closure Activities

The City of Santa Fe plans to stop accepting solid waste by December 31, 1996, when the new Santa
Fe regional landfill is scheduled to open. A schedule of closure activities is shown on Figure 3-5.

3.7 Final Land Use

The final land use, as approved by the City of Santa Fe Council, is open space. In the future, the
council may approve alternative uses for the site. All future use plans will be submitted to NMED
authorities for review, comment and approval.

CDM Camp Dresser & McKee 3-7
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Santa Fe Landfill Closure
and Post Closure Plan

4.0 POST-CLOSURE

4.1 Introduction

Post-closure care of the closed landfill is necessary to maintain the integrity of the final cap, to
monitor the groundwater quality and to monitor methane generation. Post-closure care will be
conducted for 30 years, unless reduced by the Secretary of the NMED.
The primary elements of this post-closure plan are:

®  Inspection and maintenance of final cover

® Inspection and maintenance of stormwater control structures

B Adherence to gas monitoring program

w  Adherence to a groundwater monitoring program

The following is a summary for each post-closure item.

4.2 Inspection and Maintenance of Final Cover

The entire site will be inspected quarterly for the 30-year post-closure period. Formal inspection
records will be retained for examination. In particular, the final cover will be inspected for
damage from settlement, wind and water erosion, or any other events. These inspections will
be particularly critical following major storm events in the area, and will be conducted in
addition to the regularly scheduled inspections. If damage is discovered, repairs such as
regrading, stabilizing or revegetating will be made immediately to the affected area.

Fencing around the site will be maintained, and any trails through the site will be minimized.
Trail inspection and repair will be included as a part of the inspection program.

4.3 Inspection and Maintenance of Stormwater Control Structures

Stormwater control structures will be inspected concurrently with the cover system. Stormwater
control structures will be inspected for damage due to erosion, settlement and reduction in flow
capacity due to the deposition of sediment and debris. Damaged areas will be identified,
repaired as necessary, and noted on the inspection report.

CDM Camp Dresser & McKee 4-1
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Santa Fe Landfill Closure
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4.4 Inspection and Maintenance of Leachate Collection System

The City of Santa Fe landfill does not have a leachate collection system. The results of the
subsurface investigations, as shown in Appendix A, indicate that leachate generation is
negligible. Therefore, no measures will be taken to collect leachate.

4.5 Groundwater Monitoring Program

The City of Santa Fe landfill has three groundwater monitoring wells at the site. Two existing

groundwater monitoring wells are located downgradient (MW-2, MW-3) and will be used to
detect groundwater problems at the site. Although an existing monitoring well (MW-1) is

located upgradient to the existing landfill and has supplied background data for the fac111ty in e A%

the past, it is too close to the old Frank Ortiz Landfill to be reliable and an additional up-- 7 —~
__gradient well will be installed. If contaminants are detected in the groundwater at the existing
downgradient monitoring wells, an additional downgradient monitoring well be installed.

Existing groundwater monitoring well locations are shown on the Final Grading Plan Drawing

in Figure 3-2. A groundwater monitor well detail is shown in Figure 4-1.

All monitoring and testing parameters will follow the requirements of Section 803, and 804 of
Part VIII of the NMED Solid Waste Regulations (SWMR-4). Given the background data obtained
from the existing monitoring well, the post-closure monitoring program will address the
detection monitoring requirements of Section 804. The monitoring wells will be inspected as a
part of the site inspections, and if maintenance of the monitoring wells is required, it will be
carried out immediately.

4.6 Gas Monitoring Program

Methane gas generation and migration will be monitored on a quarterly basis for the first two
years following closure, thereafter semi-annually (depending on test results) using a combustible
“gas meter. The four gas monitoring wells installed at the perimeter of the site will be monitored
as part of the overall monitoring program. A complete record will be kept of all gas monitoring
activity and results. The gas monitor wells will be inspected for damage and repaired as
necessary. Damaged gas monitor wells and necessary repairs will be noted on the inspection
report and repaired immediately.

If methane concentrations greater than twenty-five pei:c?ent (25%) of the lower explosive limit
(LEL) for the gases are detected within the facility, or if the concentrations of methane gas

exceed the lower explosive limit for the gases at the facility boundary, the following measures
will be taken:

B Notify the Secretary of NMED and take immediate steps to ensure protection of public
health, welfare and the environment;

®  With seven (7) days of detection, record methane gas levels and submit description of steps

taken to protect public health, welfare and the environment to the Secretary;

CDM Camp Dresser & McKee 4-2
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Santa Fe Landfill Closure
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®  Within 60 days of detection, implement a remediation plan for the methane gas releases
and notify the Secretary that the plan has been implemented.

4.7 Final Land Use

It is proposed that the closed landfill be returned to open space status. By restricting landfill
access to foot traffic, a final cap consisting of a 24-inch protective layer of soil and native
vegetation which meets state regulations can be installed. If the City of Santa Fe selects another
land use in the future, such as soccer or baseball fields, the proposal will be submitted to NMED
“authorities for review, comment, and approval. A future "active" use plan may require the
installation of an irrigation system, or the strengthemng of the final cover with additional soil

~layers; or the"addition of a synthetic liner. All such revisions to the plan would be submitted to
the NMED.

CDM Camp Dresser & McKee 4-3
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1.0 INTRODUCTION

1.1 PURPOSE AND SCOPE

The City of Santa Fe's Municipal Landfill is nearing final phases of use and has been subjected
to characterization and assessment pursuant to the New Mexico Solid Waste Management
Regulations (NMSWMR). Camp Dresser & McKee Inc. (CDM) -has been under contract with the
City to complete a subsurface investigation at the City of the Santa Fe Landfill. The subsurface
investigation was conducted to characterize subsurface conditions and provide information on
the potential for generation of leachate at the base of the landfill and thickness of landfill

material which will subsequently provide design criteria for landfill closure activities.

This report describes the physical setting of the City of Santa Fe Landfill and the investigative
methods used. Data collected during the advancement of test borings, gas monitoring well
installation, soil chemical analysis, geotechnical soils analyses and the seismic investigation are

used to define the subsurface in the vicinity of the landfill.
1.2 GENERAL DESCRIPTION OF STUDY AREA

The City of Santa Fe Municipal Landfill is presently an active landfill facility located in Sections
15 and 22, Township 17 North, Range 9 West, Santa Fe County, New Mexico. The site is

developed with three landfill operational structures: a scale house, maintenance facility, and an

office support facility.

To the northwest of the landfill and oriented northwest to southwest is the Arroyo de las
Trampas which is considered to be a major watercourse. Private residences are located in the

hills surrounding the landfill. Frank Ortiz Park, an abandoned (closed) Jandfill is located directly

northeast of the municipal landfill.

1.3 PREVIOUS WORK

During the Preliminary Site Assessment (PSA) conducted during the Spring of 1993, nine soil
borings were advanced in which three borings were subsequently completed as compliance

groundwater monitoring wells. These wells were installed to determine the background and
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downgradient groundwater quality and flow direction beneath and immediately surrounding
the landfill area. Groundwater analyses were conducted on samples from wells and were
utilized to determined that groundwater quality had not been affected by the landfill. Semi-
annual groundwater sampling events are currently being conducted on the compliance
monitoring wells. Groundwater analyses indicate high concentrations of various metals. léhés;

high metal concentrations are considered to be naturally occurring. . )
. foo ko

The groundwater levels occur above the screened intervals in downgradient monitoring wells
MW-2 and MW-3. This condition, supported by the original watggflé’\;els measured when the
wells were initially installed, suggests the presence of akjse‘mi—confj;‘leg aquifer. This observation
is supported by recognizing that the calculated groundwater elevations are not consistent with
Ahe regional northwesterly groundwater flow direction reported by Mourant (1980). The current

groundwater elevations are identified to be in the range of 245 feet to 345 feet below surface

L
e

AL
grade. el gjg
The soils physical properties were identified through geotechnical materials testing performed
from the soil retrieved from the soil borings. The soils testing included in the collection of
Atterberg Limits, moisture content, total organic carbon, (TOC), grain size analyses, and

hydraulic conductivities.
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2.0 AREA AND SITE HYDROGEOLOGY

The landfill area is physiographically situated within the southern margin of the Espanola Basin.
The Espanola Basin is a north-to-northwest trending and plunging, asymmetric faulted synclinal
sag (Baltz,1978), filled to an undetermined depth with semi-consolidated to unconsolidated
Tertiary and Quaternary age sediments. The Espanola Basin is one of the series of basins that

constitute the Rio Grande depression of New Mexico and Southern Colorado.

The southern margin of the Espanola Basin is defined by several physical features. To the south,
the basin is bounded by the Cerrillos uplift. The La Bajada Fault trends northwest across the
southwestern edge of the basin. The La Bajada Fault and the sequence of faults surrounding it
have uplifted the Espanola Basin relative to the Santo Domingo Basin to the south (McAda &
Wasiolek, 1988).

and Ancha Formatlons of Tertiary age (Manley,1978). These formational units are unique to the
Basin area, although the term Santa Fe Group is applied to basin fill deposits throughout the Rio

Grande depression in central New Mexico.

The Tesuque Formation of the Santa Fe Group is the principal aquifer in the Santa Fe area.
Tesuque sediments are composed of several thousand feet of pinkish-tan, soft, arkosic, silty
sandstone and minor conglomerate and siltstone (Spiegel and Baldwin,1963). The Tesuque
Formation was deposited mainly as coalescing alluvial fan deposits derived mainly from the
highlands to the north and east. The thickness of the Tesuque sediments is unknown; however,
is estimated to range from 4,000 to 10,000 feet in the deepest areas. The Tesuque sediments dip
westward as much as 25 degrees along the west flank of the Sangre de Cristo Mountains and

have a general westward dip of between 4 to 10 degrees throughout the eastern half of the basin.

The Ancha Formation of the Santa Fe Group is a Tertiary high pediment gravel deposited
unconformably on the Tesuque Formation (Spiegel and Baldwin, 1963). The Ancha Formation
is present at locations mainly south and west of Santa Fe as well as underlying the City itself.
In general, the Ancha Formation can be described as pinkish-tan, angular to subangular, fine to
coarse pebble gravels that are mostly derived from granite and are interbedded with minor

amounts of silt and sand. The Ancha Formation is estimated to be approximately 300 feet thick.
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In most areas, the Ancha Formation is above the water table and supplies little water to wells,
though where saturated, it is generally a more permeable aquifer than the Tesuque Formation.
Where the Ancha Formation overlies impermeable beds of the Tesuque Formation, perched
water of limited extent may occur. The Ancha Formation is not hydraulically connected to the

Tesuque Formation.

East of the Rio Grande and north of the Santa Fe River, groundwater enters the aquifer system
mainly as mountain front recharge through fractured bedrock of the Sangre de Cristo Mountains,
outcrops of the Tesuque Formation exposed along the edge of the mountains, and through
permeable alluvium of stream beds draining those uplands (McAda,1988). Groundwater flows

west-northwest through the Tesuque Formation to the Rio Grande. Most of the groundwater

discharges to the Rio Grande as springs and seepage.
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3.0 FIELD INVESTIGATION

In conjunction with the subsurface investigation, ten shallow investigatory borings were
advanced within the area of the solid waste boundaries to depict the thickness of fill. Four
landfill gas monitoring wells were installed outside of the solid waste boundaries to monitor
potential gas which may be generated within the landfill. The locations of the boreholes and gas

monitoring wells are indicated in the Site Plan (Figure 1).

Materials testing was conducted on selected soil samples retrieved from the boreholes to identify
the soil's physical properties. Chemical analyses were performed on the collected soil samples
to identify the in situ soil chemistry which may have elevated indicator parameters due to the
possible presence of leachate. A site survey was completed at the site to establish the locations

of the soil borings and the gas monitoring wells.
31 TEST BORINGS

In October 1994, ten shallow investigatory borings were advanced within the current landfill
facility to determine the depth of the fill and to identify conditions which may indicate that if
leachate has been generated at the base of the landfill. The test borings were drilled using a
high-torque CME-75 hollow stem auger drill rig operated by Precision Engineering Inc. of Las
Cruces, New Mexico. The borings were advanced using a 4-1/4 inch, inside diameter hollow

stem auger.

Sampling of refuse material and underlying native soil material was accomplished using a
combination of split spoon, California sampler and continuous sampling methodologies.
Sampling and drilling tools were decontaminated prior to mobilization to the site, and between
soil borings to prevent possible cross contamination of the samples. Solid waste was generally
encountered from a depth of two (2) feet to a maximum of 49 feet below surface grade. Solid
waste materials encountered were typical of municipal refuse and included construction debris

and general household wastes.

Each boring was lithologically logged by a qualified CDM hydrogeologist as the drilling

progressed based upon collected samples and auger cuttings, according to the Unified Soil
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Classification System (USCS) ASTM D2487-84 (Visual-Manual Procedure). Graphical logs of
these borings are provided in Appendix A.

In conjunction with borehole drilling, representative native soil samples (beneath the fill) were
collected and submitted for geotechnical evaluation. Native soﬂ?‘wsawr"ﬁkl:)les were also collected and
analyzed for inorganic and organic constituents typically expected to indicate the presence of
leachate being generated from landfill waste material. Soils encountered beneath the landfil]
area were classified as silty to poorly graded sands (SM to SP) and in slightly moist condition.
Upon completion of drilling and sampling, each boring was abandoned with a bentonite chip
from the total depth of the boring to surface grade. Bentonite chips were placed through the
auger as it was withdrawn, and then hydrated with potable water to minimize infiltration of

meteoric waters.
3.2 GAS MONITORING WELLS

Four landfill gas monitoring wells were installed in selected areas around the existing landfill
to monitor the possible migration of landfill gasses from within the landfill area (Figure 1).
These wells, designated GV-10 through GV-13, were installed to deEths of 15 to 80 fééi belbvif'” :
surface grade. The gas wells were constructed using 2-inch diameter, Sched‘ule 40, flush-
threaded PVC casing and 0.020 inch, factory-slotted well screen. The well screen and casing
were connected by flush threaded ends without the use of glues or solvents. The annulus of
each well was sand packed with clean 10-20 silica sand (approximately three (3) inches of filter
pack surrounding the well screen) to a depth approximately two (2) feet above the well screen.
A one (1) to two (2) foot thick well seal (bentonite plug) was installed immediately above the
sand pack and hydrated using deionized water. Grout was placed immediately above the

bentonite seal to approximately one (1) foot below the surface grade.

The PVC casing was installed approximately 2.5 feet above surface grade. Each well was
secured with a two (2)-inch diameter locking plug and equipped with keyed-alike padlocks (keys
are accessed through the landfill foreman). Steel standpipes were installed securing the surface
access of the wells and mounted in a three (3) foot by three (3) foot, formed concrete pad. Well
completion diagrams are provided in conjunction with the soil boring logs included in
Appendix A. Well completion data for all newly installed gas monitoring wells are summarized

in Table 3-1. No methane gas was detected during installation of the four wells.
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TABLE 3-1

Summary of Landfill Gas Well Construction Data
(data in feet below surface grade)

Well No. Total Depth Screened Interval Sand Interval Seal Interval
GV-10 47 10 - 47 6 - 47 4-6
GV-11 80 20 - 80 11 - 80 9-11
GV-12 15 5-15 S=15 2-3
GV-13 29.5 5-29.5 3-295 2-3

3.3 SITE WELL/BORING LOCATION SURVEY

A gas monitoring well and soil boring location survey was conducted to establish horizontal
locations of the newly-installed landfill gas monitoring wells and soil borings by Surveying
Services of Santa Fe, New Mexico. Boring and well locations were surveyed to the nearest 0.01

foot and these coordinates are summarized in Table 3-2.

TABLE 3-2
Summary of Soil Boring and Gas Well Coordinate Locations
Description Northing Easting
LF-1 1707817.42 1721487.99
LF-2 1707302.67 1722081.01
LF-3 1708569.05 1722446.32
LF-4 1708305.43 1722779.69
LF-5 1709637.59 1723218.69
LF-6 1709297.67 1723628.01
LF-7 1710627.67 1724143.01
LF-8 1710374.33 1724580.29
LF-9 1710783.67 1724991.01
LF-10 NS NS
GV-10 1708041.49 1723182.09
GV-11 1710022.38 1724350.42
GVv-12 1708078 .41 1721181.86
GV-13 1707191.22 1721143.58
NS - NOT SURVEYED
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4.0 SEISMIC INVESTIGATION

A shallow seismic refraction survey was performed at the City of Santa Fe Municipal Landfill
by Charles B. Reynolds & Associates (Reynolds). The purpose of the shallow seismic survey
was to aid in defining the natural alluvial strata/refuse contact beneath the landfill in
conjunction with the soil boring investigation. The seismic survey consisted of the completion
of two linear traverses, SFL-1 and SFL-2, totalling 6,120 feet in length (Figure 1). The shallow

Seismic Survey Report can be reviewed in Appendix B.

The investigation utilized an EG&G Geometrics ES2401 multi-channel seismograph with 100-
decibel dynamic range and frequency filters. The receiver array consisted of 12 Mark Products
L-28A-1 8-Hz refraction geo-phones placed 20 feet apart. The seismic energy source utilized

consisted of a patented, dropped soft-weight source.

The produced seismic data identified two (2) velocity zones are identified within the landfill
itself. The first, shallowest layer averages approximately ten (10) feet thick, has a mean primary
wave velocity of about 790 ft/sec, and is considered to -bérel‘aﬂtiyﬁgl_yﬁgncompacted landfill
material. The second, deeper layer varies from zero to about 55 feet in thickness, has a mean
velocity of approximately 1,310 ft/sec, and is considered to be relatively more compacted landfill

Ny
1 > ‘J/»,: 1
material. AT

A third velocity layer was identified with a depth ranging from zero to 60 feet and was
interpreted as probably natural alluvial strata underlying or outside the landfill material. This
unit was measured to have a mean calculated velocity of about 2,490 ft/sec. This unit contains

very good refractors and is considered to be essentially flat lying,.

A buried ridge was identified at the base of the landfill and is interpreted to plunge,
discontinuously, from a location in the northeast part of the landfill to the area of the office/scale
house complex (to the south). To the northwest of the ridge, the base of the landfill apparently
_7slopes irregularly down toward the Arroyo de las Trampas. A relativelyﬂ narrow, deep,
discontinuo{ivs french Is interpreted to run along the southeast edge of the landfill past the area
of the scale house, where it may then turn westward toward the southwest corner of the landfill.

The trench lies between the interpreted ridge and the steep face cut into the natural soil along
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the southeast side of the landfill and may locally be filled as deep as 60 feet. No geophysical

evidence of faults was observed in the seismic data for the area underlying the landfill.
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5.0 MATERIAL TESTING

In order to confirm the field classification and conditions of the encountered borehole materials
and to determine their physical properties, materials testing of selected soils and refuse samples

was conducted. The testing included the following:

grain size distribution;
Atterburg limits;

bulk density;
moisture content; and

permeability analysis.

Results of the materials testing performed by Precision Engineering Inc. are summarized in Table

5-1 and is included in Appendix C.

In general, the native soil beneath the landfill was classified as a silty sand (SM) to a poorly
graded sand (SP) with an average moisture content of approximately six (6) percent by weight.
Undisturbed soil samples were collected from beneath the landfill to determine this material's
saturated hydraulic conductivities. The hydraulic conductivities measured for this material

ranged from 4.06 x 10 cm/sec to approximately 5.3 x 10° cm/sec.

These relatively low moisture content values observed at the native soil/refuse contact is
generally indicative of natural conditions and not significant evidence of leachate being

generated and migrating downward. The average moisture content of the solid waste in the

range of 16 percent by weight, is also indicative of published data indicating a condition below

refuse field capacity (a condition above which liquids will drain under gravity).

Additional materials testing was performed in the borrow area, near the proposed transfer
station. This material is used for daily cover and will be used for final cap and closure. The
hydraulic conductivities measured for this material ranged from 1.4x10° cm/sec to 5.0x10%

cm/ sec.
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TABLE 5-1

Summary of Materials Testing Results
City of Santa Fe Municipal Landfill

%o Permeabili | Dry Unit | Wet Unit Soil
Type of Moisture ty Weight Weight Classificatio
Sample (by wt) (cm/ sec) (PCF) (PCF) n
Boring LF-1
SS8-1 R 8.6
SS-2 R 27.5
SS-3 R 26.6
SS-5 R 13.3
SS-7 R 4.5 0.00114 98.7 103.1 SM
CS-1 S 3.3 SM
SS-8 S 2.6
avg % 16.1 ¢ N
moisture i o -
of trash Lol
Tavg % 2.95
moisture
of soil
Boring LF-2
56-1 C 7.4
55-2 R 27.9
58-3 R 17.7
SS-5 S 7.3 0.0000528 130.2 121.3 SM
5S-8 S 6.1 SP-SM
CS-1 S 53
avg % 22.8
moisture
of trash -
avg % 5.7 =
moisture
of soil
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TABLE 5-1
Summary of Materials Testing Results
City of Santa Fe Municipal Landfill
Yo Permeabili | Dry Unit | Wet Unit Soil
Type of | Moisture ty Weight Weight Classificatio
Sample (by wt) (cm/sec) (PCF) (PCF) n

Boring LF-3
SS-2 R 29.2
S5-3 R 21.8
55-4 R 8.2
55-6 R 28.2
SS-9 S 6 0.00406 109 102.8 SP-SM
CS51 S 5.6 SP-SM

avg % 21.85

moisture . ;%

of trash

avg % 5.8

moisture

of soil
Boring LF-4
SS-1 MR/C 8.2
SS-2 R 212
55-3 R 11.5
SS-4 S 9.2
SS-5 S 12.3 SM
CS-3 S 24 SP-SM

avg % 11635

moisture

of trash

avg % 7.97

moisture

of soil
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TABLE 5-1
Summary of Materials Testing Results
City of Santa Fe Municipal Landfill
%o Permeabili | Dry Unit | Wet Unit Soil
Type of Moisture ty Weight Weight Classificatio
Sample (by wt) (cm/sec) (PCF) (PCF) n

Boring LF-5
SS-1 C 10.2
SS-2 MR 13.5
58-3 R 10.8
SS-4 R 13.7 SM
CS-1 S 7.9 SM
CS-2 S 4.8

avg % 12.67

moisture

of trash

avg % 6.35

moisture

of soil
Boring LF-6
SS8-1 C 20.5
SS-2 R 23.2
58-3 R 21.3

avg % 22.25

moisture

of trash
Boring LF-7
SS-1 C 9.8
SS-2 R 7.5
CS-1 S 6.1 SM
CS-2 S 6.4 SP-SM
CS-3 S 5

avg % 75

moisture

of trash

avg % 5.83

moisture

of soil
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TABLE 5-1
Summary of Materials Testing Results
City of Santa Fe Municipal Landfill
% Permeabili | Dry Unit | Wet Unit Soil
Type of | Moisture ty Weight Weight | Classificatio
Sample (by wt) (cm/sec) (PCF) (PCF) n

Boring LF-8
SS-1 R 9.9
SS-2 R 10.7
S6-3 R 9.8
S5-4B (new R 6.6
hole)
S5-5B S 48 SP-SM
CS-2B S 6.6 SP-SM

avg % 925

moisture

of trash

avg % 5.7

moisture

of soil
Boring LF-9
SS-1 S 4.6 SP-SM
SS-2 S 6.7
SS-3 S 6 SP-SM
no refuse
encountered
avg % 5.77
moisture of
soil
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TABLE 5-1
Summary of Materials Testing Results
City of Santa Fe Municipal Landfill
% Permeabili | Dry Unit | Wet Unit Soil
Type of Moisture ty Weight Weight Classificatio
Sample (by wt) (cm/ sec) (PCF) (PCF) n
Boring
LF-10
S5-1 C 7.9
SS-2 MR 12.7
SS-3 ) SP-SM
SS-4 S 10.3
CS-1 S 8.1 SM
CSs-2 S 4.8
avg % 12.7
moisture
of trash
avg % 7.73
moisture
of soil
Borrow ,
Area ) '
5-7" S 2.2 0.00005 136.8 SC
7-9' S 31 0.000014 135.6 SC
9-10.5' S SM
C = cover S = soil
R = refuse MR = mixed refuse
PCF = pounds per cubic foot
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6.0 SOIL CHEMISTRY DATA

Laboratory analyses of the native soil samples collected from beneath the native soil/refuse

contact were performed and included the following parameters:

] Metals (EPA Test Method 6010/7471)

n Petroleum Hydrocarbons (EPA Test Method 418.1)

L Volatile Organic Compounds (VOCs) (EPA Test Method 8240)

u Nitrate, Chloride, and Ammonia (EPA Test Methods 353.3, 355.2 and 350.2)

L Uranjum (by laser-induced kinetic phosphorimetry method)

These laboratory analyses were conducted to identify if possible leachate generation has occurred
within the landfill and accumulated in the underlying native soils. The results of the metals,
nitrate, chloride, ammonia, and uranium analyses are summarized in Table 6-1. These analytical
results have been compared to published mean concentrations of elements in soils from the
western United States (Shacklette and Boangen, 1984), as listed in the right-hand column of the
table. The concentrations are geometric means which represent a log normal distribution of

element concentrations.

The results of these analyses indicate that only two elements exceed the western United States
mean soil concentration for calcium and manganese. This condition exists for only one sample
for calcium, LF-4 SS5, and for all samples for manganese except LF-5 §54. The reported
concentrations suggest naturally occurring conditions of the geologic formation since the other
of leachate indicators (nitrate, chloride, and ammonia) were either of minimal or undetected
concentrations. Petroleum hydrocarbons, volatile organic compounds, and uranium were also
not detected in any of the soil samples collected for analyses. The laboratory reports are

included in Appendix D.
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The compiled soil chemistry results for the natural soils beneath the landfill do not demonstrate
conditions indiccative of leachate contamination as compared to mean western United States soil

element contaminations.
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7.0 CONCLUSIONS

Based upon the data compiled to date for the City of Santa Fe Municipal Landfill, the following

conclusions have been developed.

n The test borings performed within the confines of the solid waste area did not
identify leachate accumulation at the soil/ refuse contact beneath the landfill based

upon visual inspection and moisture content;

L The depth of the refuse appears to vary over the site between two (2) feet to sixty

(60) feet below surface grade;

& Landfill gas does not appear to migrate off of the site in the areas of the newly

installed gas monitoring wells;

n In situ soils at the soil/refuse contact have hydraulic conductivities in the range

of 1x10? to 1x10”° cm/sec;

® Soils at the soil/refuse contact are generally a silty sand to poorly graded, slightly
silty sand;
n Soils at the soil/refuse contact characteristically have relatively high naturally

occurring metal concentrations;

= Leachate indicators of nitrate, chloride, and ammonia are virtually non detected
in the soils beneath the landfill;

= Groundwater levels occur above the screened intervals in monitoring well MW-2

and MW-3, suggesting the presence of a semi-confined aquifer;

L There does not appear to be a sufficient number of monitoring wells to accurately
evaluate the uppermost aquifer characteristics (i.e., groundwater flow, direction,
rate, and quality). Monitoring well MW-1 is downgradient of a closed landfill;

therefore, groundwater may not be indicative of upgradient quality (non-affected).
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8.0 RECOMMENDATIONS

CDM recommends that the City implement the action enumerated below:

] Submit a copy of this report to the New Mexico Environment Department
(NMED), Solid Waste Bureau;

i Install an additional upgradient and down gradient groundwater monitoring well
to more fully define groundwater conditions/characteristics. Once these
conditions and characteristics are defined, one of the existing monitoring wells

may be abandoned upon NMED approval; and

u To assist in obtaining an alternate constituent list and monitoring frequency, the
City of Santa Fe should perform a limited aquifer test at the site to calculate the
hydraulic conductivity of the aquifer in order to request approval of an alternate

sampling frequency.

- The City of Santa Fe may want to pursue a groundwater variance to eliminate
groundwater monitoring or reduce monitoring events. To acquire a groundwater
variance, the City must demonstrate that there is no potential for migration of
hazardous constituents from the landfill to the uppermost aquifer for the active
life of the landfill and post-closure care period. The demonstration should be

based upon:

a) Site specific field measurements, sampling, and analysis of physical,
chemical, and biological processes affecting contaminant fate and

transport; and
b) Contaminant fate and transport predictions (Multi-Med) that maximize

contaminant migration and consider impacts on public health, welfare,

and environment.
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Having served as Project Manager, Project Hydrogeologist, and Principal Scientist for the
described subsurface investigation activities for the City of Santa Fe Municipal Landfill, we are

personally familiar with the data described herein.

CAMP DRESSER & McKEE INC.

/ \-//’f@‘nm@_ Jb‘ /JW&@J»\ ﬁcﬁ W
Thomas D. Parker, P.E. Bill W. Whaley
Project Manager Project Hydrog

logist

Principal Scientist
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APPENDIX A

BORING LOGS AND GAS MONITORING WELL COMPLETION DETAILS



Mark Stucky

0140126

TS\I25T-121\ BRLOGLF! | 1716/94 14:03:37 l&

-~
~

C'\L‘i

BORING COMPLETION
LANDFILL BORING NO. LF-1 DETAILS
[ w c o — ; @ Ground Level
P Z | 22 |&|oReaNc | L[S |
1 3 SAMPLE w | 22 [2]| vaeor || & | =
E| 3 DESCRIPTION £ | S |o| cone. |F|E |
ol @ = | X% | S| (PPM) | é =
O % S| = | = =N R
~ |TRASH, black, paper, wood, cloth |SS-1| 0-2 g
= 5 ﬁ
10 ‘10"%
TRASH, tyvek, paper, glass. batterylaa_ _
trace metal S$s-2) 10-i2 er ﬁ
-154 —15—J_.—‘II
TR TRASH, metal, paper, plastic, car
brokes r’_rr'
207 TRASH, newspaper, formica, plastic §5-3| 20-22 126 QO“fﬁ
sand J_,-"H
r25] TRASH, black, paper, plastic, wire, ‘25'J-|"JJ
trace sand frr’JrH
1507 ITRASH, plastic, wood, trace glass |SS-4| 30-32 g P
in soil .:JJJ_J
- 35 form wastes, hay and manure ‘35‘;—#
30 glass, gravel, metal and soil _4O_JJJ-’J_,:‘,JJ
TRASH, compressed paper S§S-5[ 40-42 165 J_r'JJ
GRAVEL, melal, wood J_]_r'J
L. z |
F457 reddish brown sand, nail SS-6| 45-46 45 f 5
TRASH 1st 2”; sand, fine to SS-7| 46-48 3.0 '_r’j '-;
\medium w/5% gravel o Jo Q
50 SAND, fine to medium w/5% gravel|CS-1] 48-50 0.0 =50 -{e{ el | g
SM 1SAND. medium to coarse, poorly to 0.0 '-:- é
well graded el =z
-55- _ 551700 O
AND, medium to coarse, poorly to|SS5-8|55-55.5 0.0 =
well araded / ]
)
[50- D 55.5° -60
Client: CITY OF SANTA FE Job Nos 1257=121-CP-SUBS 1o niled: 10/9/94 il o 1
Site: CITY LANDFILL Top of Casing Elevation: N/A
Total Depth: 225 Casing Type & Size: N/A siot Size: M2 Drilling Method: _HSA
¢ CLEL: 4% @ 35% LEL:6% @ 40°
omments:
Driller: PRECISION ENGINEERING Logged by: AN GILLIS
CITY OF SANTA FE Fir;;ure
SOIL BORING LOG CDM LANDFILL e
pramar s o s ISANTA FE, NEW MEXICO




Mark Stucky

0139:00

7

/17794 10113:5)

BRLOGLF2

CTSNI2G7-12I\

Cn\[f

BORING COMPLETION
LANDFILL BORING NO. LF-2 DETAILS
—~ " > )
: w O x| @ S
E 8 > %21 35" ORGANIC E % a, Ground Level
=1 2 SAMPLE w | 32 | 2| VAPOR = o
= DESCRIPTION Z | Su |o| cone |F|B |
ol 2 S | <2 |2 ) |8 (x| K
L x| wZE | = WE |2
o é 5 Ola|=
Top cover, trash, paper. wood, SS-1| 0-2 2.9 ﬁ-’“
plastic o ‘JJ_,J
F -5 'ﬁ
70 -1o-£
TRASH, wood, gypsum, cloth ol _
TR | fface metol $S-2| 10-12 67 ﬁ
-154 -15—%J
1201 GLASS, clay, silty sand, paper §5-3| 20-22 18 -Zo-ﬁ
25 “25‘§
TRASH J’r_,-[E
-0 SM [SAND, medium, well graded w/10% |55-4] 29.5- - 30 ]
cL N silt 31.5 /] //
SILTY CLAY, w/sand intermixed S$5-5|32-33.9 Fd4
L 35 \w/med to coarse, well graded /_35:_,',
SAND, fine, medium, coarse, well |CS-1| 33.5- 565 :q.o
SM | graded 34.5 ’ o o]
SAND, medium, well graded, red to|SS-6| 35 - = N Lol el
[40- brown k 36.5 3.0 p40l, N
SAND, medium, well graded, red to|SS-7| 36.5- 1.3 =
brown 37.8 ' LXL
497 SAND, medium grained w/5% s5-g| 41.0 - 0.0 [497] =
gravel, red to brown 42.3 : o0
w
50 T.D. 42.5° (504 =
S
—
&
-554 - 55+ s}
-60- 60
Client; SITY OF SANTA FE Job No.: 1257-121-CP~SUBS 5. ie Drilied: 1979794 well No. F—2
Site: CITY LANDFILL Top of Casing Elevation: N/A
Total Depth: 4259 cosing Type & Size: VA Siot Size: N/A_ Drilling Method: HSA
Comments:
Driller: PRECISION ENGINEERING Logged by: AN GILLIS
CITY OF SANTA FE Figure
SOIL BORING LOG CDM LANDFILL AN°'
pea marers ot ISANTA FE, NEW MEXICO] A2




Mark Stucky

013603

BRLOOGLF3 W/17/791 10:50:28

CTSNI2DT-12I\

CiNf

BORING COMPLETION
LANDFILL BORING NO. LF-3 DETAILS
W o x| @ G
Lp: 8 = %é &_, ORGANIC E % a’ round Level
| = SAMPLE w | Jg | 2| VAPOR A8 =
o DESCRIPTION g | S0 |»w|cone |E|R| e
T - =5 | S| (PPM) | & £ =
= g X n= = alqg ;
TRASH, wood, black organics SS-1| 0-2 0.0 E_FHI"J
i
P54 WOOD, trees, wire, soil, paper 5 *ﬁ
10 : 10-%
TRASH, paper, wood, soil SS-2| 10-12 24 J_,JJJ
(15 TRASH, wood, cloth, plastic, tire 45_&
pleces, paper ﬁ
20 TRASH, popcorn, styrofoam, plastic [35-3| 20-22 70 20-?
film #
25+ CONCRETE 25 ﬁ
GRAVEL, paper, wood f
L 30 CONCRETE, asphalt, cloth, silt, SS-4| 28-30 7 -\SO-J_.r‘II
clayey sand / JJJJ—'
TRASH, paper, plywood, plastic, 33-5| 30-32 26 ‘_IJJJ
35 silty sand 35_;I_,rr-’_|"|
TRASH, black wood, paper. silty S55-6[35-35.5 21 J_r'JJ
gravel J_,__r’J
L40 40-J_r’JJ
TRASH. wood, plastic, metal, cloth |S5-7| 40-42 153 J_H"J
ﬁ :
-4.5- -45—r‘JJ-' L
(@]
o =
= TRASH, wood, plastic, metal, cloth [SS-8| 48-49 = f @
50 \ to 48.4", sand, medium coarse ‘50‘*-_" -
well groded w/10% gravel =01, =
SM ISAND. medium grain, well graded. [$S-9| 45-50 0.0 i o
(55 red to brown 55 ter el =
SAND, fine to coarse w/gravel CS-153.5-55 0.0 ol &
SAND. medium to coarse w/10% 5S-10 56- 4.6
50 grovel, red to brown 56.5 50
T.D. 56.5’
Client: C'TY_OF SANTA FE Job No.; 1257=121-CP-SUBS  poie prilled: 1978794 wen Mo LF—3
Site: CITY LANDFILL Top of Casing Elevation: N/A
Total Depth: PR Casing Type & Size: N/A Slot Size: N/A Drilling Method: HSA
Comments:
Driller: PRECISION ENGINEERING Logged by: IAN GILLIS
CITY OF SANTA FE Fir\‘]?!gre
SOIL BORING LOG CDM L ANDFILL A
pome e s ISANTA FE, NEW MEXICO °




Ci\l

BORING COMPLETION
LANDFILL BORING NO. LF—4 DETAILS
200 o AR G
L—_ 8 N (2921 ‘&_, ORGANIC E % |_>.j round Level
-2 SAMPLE Wi :,& E VAPOR . % 2
£l 3 DESCRIPTION g | S0 |oflcne |E|B|e
ol o S | 2% [ o] (PPM) | & é =
SAND, brown, well graded 85| 0.0 =
TRASH, black ﬁ
= 5 — - 5 _J_IIJ_rF‘_J—r_I
TRASH. paper & fibrous, molst,  K5-2] 7-9 0.0 J_r.-"'
s brown J_r‘JJ
= - 101 TRASH, paper, wood, sand. cloth -104
=15+ “15‘ﬁ
20 6” SAND, medium brown 55-3| 20-22 0.0 20—1"’_,4"”lJ
6" TRASH #
= 25 "25-‘_J_'|:r|,|-‘r‘
o
N =30 4” SAND, brown, medium, trosh [55-4|30-31.5 0.0 304 ¥
55 SILT, 75% w/sand 15%, clay 10% [5S-5B33-34.5 ~35_::::
SILT, brown w/sand CS-1|35-40 o o
2 sM | SAND. medium, brown, trace grave “lef ol
g -40-] 404 Jof] L::'
5 moisture sample CS-2| 42-43 %ol ] S
N - SAND, medium to coarse, well CS-3| 43-45 o1l ,%
N -45 raded, trace gravel 45 "
B =
&
50+ -50+ =
w
®
-
a 55 -55-
o
-
s
60+ 60
P Client; CITY OF SANTA FE Job No.; 125771212CP—SUBS  poie pried: 1974794 et No. U—4
§ Site: ITY LANDFILL Top of Casing Elevotion: N/A
5 Total Depth: *90 caging Type & Size: N/A Siot Size: VA Drilling Method: HSA
Z Comments:
; Driller: PRECISION ENGINEERING Logged by: IAN GILUS
Figure
oM | CITY OF SANTA FE | Figu
SOIL BORING LOG LANDFILL A-4
mnvironmaenta engineers, scienlizts

planners, & manogement consultants

SANTA FE, NEW MEXICO




Mark Stucky

112:24

11718/94 08:13:29 k

BRLOGLF5S

CTSNI2ST-121\

{
AR

ploners, & management conmstants

SANTA FE, NEW MEXICO

BORING COMPLETION
LANDFILL BORING NO. LF-5 - DETAILS
~—~ . > -
. W O S = =i Y G €l
E 8 > %2’ [&J ORGANIC Lr: % L?J round Level
-l 2 SAMPLE w = 2 | vAPOR A=
Fl 3 DESCRIPTION T | Su |o| cone |F (8|
L = a | <
ol a E <z |8 (PPM) | & £ =
o g » - = olkh| S
SC |CLAYEY SILT Ss-1| 0-2 5% 2ErE
CLAYEY SILT w/metal pieces, 2.0 iy 1
3 paper, wood 5 ‘_r,_,—'J
CLAYEY SILT, metal, wood, card- [5S5-2| 10-12 43 rr,_r'
board, straw, paper, plastic _,J"JJ
710 10 ﬁ
75 TRASH, medium sond, metal, wire, [55-3| 13.5- ”5‘&
N\ plostic 15.1 Y4 J_{_rrl
TRASH, paper, plastic, wood, sand r_,-’;r"l_rl
20 -2O-.’-JJ:'r_,_r'rr'_"J—I
25 TRASH, paper, wood, organics over 3S-4[ 25- 0.0 25_‘_!}r',_1j
ctoyey silt, fine sand 26.5 /] i
SAND, fine, medium, red 1o brown |CS-1 0.0 ol ol
301 SM |7 well graded, 5% gravel 304l kol
SAND, fine to coarse in layers, CS-2 0.0 el -
well graded with silt interbedded Ryl w
35 - 35 X
T.D. 34.7" =
40 40 =
z
o
z
-45 45 it
-50- =50+
-55+ 55
L 60- -60-
Client; CITY OF SANTA FE Job No; 12577121-CP—SUBS  p5ote prie: 19/7/9%  weil Nou: F—5
Site: _CITY LANDFILL Top of Casing Elevation: N/A
Total Depth: %79 Casing Type & Size: N/A Slot Size: N/A_ Drilling Method: HSA
Comments:
Driller: PRECISION ENGINEERING Logged by: IAN GILLIS
CITY OF SANTA FE Fir\c];gre
SOIL BORING LOG CDM LANDFILL ;
enviranmentol engineers, sclentists A-S




BORING COMPLETION
LANDFILL BORING NO. LF-6 DETAILS
o S || Ground L
. - round Level
il SavpLe AERHE - AMHE
El g DESCRIPTION £ |6 |ofcone |[E|E|e
o | @ = | 2% o] (M) | Y é =]
o E Zf) "= = SRR ;
= i
SILTY SAND, medium grain, trash, [SS-1| 0.8-2 28 J_F'J
paper, plastic, wood J_'_,_rj
-5 A TRASH, sond, plastic, cloth, burnt - 5 '#
cloth #
z -10 - _10_?;'
2 5 black cloth, paper, burn area? 5 #
al TRASH, burnt paper, unburnt paper, |$S-2| 15-17 28 r,_,_r'
sllty sand, wood rr’_,—'
20+ TRASH, burnt paper, unburnt paper, ‘20']—#
silty sand, wood ﬁ
A ND. . i
- (55 DARK GRAY SAND, paper. wood mix 25'%
25’ TRASH, shoes, tires, paper, plastic, J_,—‘"‘J
S sand mix J_’_,-"‘
-30 - 3O-J_r"rl
TRASH, hair, wood, plastic, paper, [$S-3| 30-32 17
silty sand, metal, ceramics JJJ_,J
'-'/‘ - 35+ ‘35-#
> rrr'J
P A ;
= F40- -404 2
o of ol 1 4
< Nafive contact ol o r]
Q Hard formation. No samples ol "o S
S |45 SM 45174 ] 2
B iy m
T.D. 46.5’ caved ool 5
_50 50 o o] g
T.D. drilted 50’ iy
}—_
(=]  —
S Fs5q. [ 55- 5
—
S z
= O
= ™
-60- -60-
_ Client: CITY OF SANTA FE Job No.: 1257-121-CP-SUBS Date Drilled: 10/7 /94 Well No.: LF-6
§ Site: CITY LANDFILL Top of Casing Elevation: N/A
E Total Depth: ogiee Casing Type & Size: N/A Slot Size: N/A Drilling Method: HSA
Z Comments:
;: Drilier: PRECISION ENGINEERING Logged by: IAN GILLIS
- CITY OF SANTA FE Fi&;gre
o .
SOIL BORING LOG CDM LANDFILL
enviconmentd enginesrs, scienthts A-G

plonners, & manogement consultonts

SANTA FE, NEW MEXICO




{

CA\F,

Mork Stucky

*i%:43

A

11718/94 00110:53

BRLOGLFT

CTS\IR57-12I\

io ., n sary el
onvir 9 : 8
plonners, & manogement consmitonts

SANTA FE, NEW MEXICO

BORING COMPLETION
LANDFILL BORING NO. LF—7 DETAILS
| @ e 1 Z | 8|~ cround
L—_ 8 = g:(; ldl:J ORGANIC E % |_.>_, round Level
N =1 SAMPLE w oz P | VAPOR =1 % § -
El 2 DESCRIPTION T | Su |w|cn |F|E|e
Ll a 2 | 3z | 2| (PP & é_(: k=
o g v - = O o §
SILTY to fine sand SS-1| 0-2 0.0 f—'JJJ
SAND, organic materlal, wood #
- 5 - o 'ﬁ
SAND, metal, wood, paper. plastic, ﬁ
10 cloth ]O"‘JJ—TJ_,:"JJ
No cuttings 10-15 %,_,'JJJ
- 15_HJ_|"
12 TRASH, sieel, wood. concrete 55-2| 15-17 | J_,—"'J
SAND, trash medium well graded, [5S-3| 18-19 0.0
20+ \ed to brown -20 ,ng:;
SW [SAND, coorse to medium, 10% silt [CS-1| 19-20 :3§§§f
SAND, coarse w/gravel, well £S-2| 22-23 0.0 'gSESE
257 graded "25"3§3§:
SW | SAND, coarse to medium coarse  [CS-3| 25-28 0.0 503054 ) N
w/minor cloy, 10% silt =
-30- -30 v
T.D. 28’ 5}
I
o]
-351 35+ =
=z
o
—
40 -40+ i
a
45+ -45-
504 -50-
55 .55
60 L60-
Client: 'TY OF SANTA FE Job No,; 1297-12i—-CP-SUBS Dote Drilled: 10./6/94 Well No.: T 7
Site: CITY LANDFILL Top of Cosing Elevation: N/A
Total Depth: 210 Casing Type & Size: N/A Slot Size: N/A Drilling Method: HSA
Comments:
Driller: PRECISION ENGINEERING Logged by: IAN GILUIS
CITY OF SANTA FE Fir\?ure
SOIL BORING LOG CDM LANDFILL ot




Mark Slucky

0:12:34

1718794 0910413 3

BRLOGLF8

_CTS\I25T-121N\

4

NN

LANDFILL BORING NO. LF—8

BORING COMPLETION

enviconmental enginewrs, scientists
plonnera, & manogement consuitonts

DETAILS
W o AR Ground
E 8 = %21 g ORGANIC L—_ % E:' round Level
.2 SAMPLE W a3z P | VvAPOR | | =
£l 3 DESCRIPTION T | 2w || cone. |F|B |
ol & = |22 || e Q|8 |E
o % ) = - Oln ;
SAND, medium brown, well groded, HJ_,_H
subangular w/gravel J_,_F,J LA
= TRASH = #
TRASH, paper, ctuminum, wood, 55-1| 5-7 58 J_,-’JJ
interbedded w/sand J_,_‘_,—‘
-10+ -]O-ﬁJ
: 15-%
L TRASH, paper, concrele, sand, 3S-2| 15-17 33 J_rl‘r‘
plastlc, fiberglass, wood rrl_‘-l
20 -20-£
s =
22 TRASH. plywood, paper, small 55-3| 25-27 23 J_,JJJ
amount sand mixed J_’JJJ
L 30 -SO-ﬁ
L35 ‘35“ﬁ k)
WOOD, plastic, sand, paper, mixed =
from cuttings J—':_,—FE =
(]
sl T.D. 39 - .
L
=
4.5+ 45 c
.._
=
@
L5 -504
L 55 55+
-60- 60
Client: CITY OF SANTA FE Job No. 1297~121-CP=SUBS  p i. Driled: 19/5/9%  well No.. LF—8
Site: CITY LANDFILL Top of Casing Elevation: N/A
Total Depth: ) Casing Type & Size: N/A Slot Size:N_/A_ Drilling Method: =
CommentS: AUGER REFIJSAL & 39'
Driller: PRECISION ENGINEERING Logged by: IAN GILUIS
CITY OF SANTA FE Fir\?gre
SOIL BORING LOG CDM LANDFILL '

SANTA FE. NEW MEXIco|] A8




{

CiN

Mark Stucky

0129124

11718/94 09:35:04 \\,_/

BRLGLFOD

ECTSNIZST-121IN\

Comments: NO SAMPLES TO 40'

Drilier:

, BORING COMPLETION
LANDFILL BORING NO. LF—-8B DETAILS
: t’n\ o 2 >I- L_A.IJ G d L
E 8 = %_{J g ORGANIC L—_ % El round Level
2 SAMPLE W = P | VAPOR B
Fla DESCRIPTION g | Sw |o|cone |F|E|e
ol @ = |22 (o] Pew) | & =
| & 2 I GE
s
SAND, dark brown, paper, cloth, J_r'J-I
wood mixture, dry to molst JJJ_r'
L 10 “10'%
15 —15-ﬁ
-20 20~J_r"—|J
WOOD, paper, sand mixture, trace HJJJ
metal J_Frr‘
-25+ ‘25“%
i
350 “rrrr‘
WOOD, sand, paper, cloth, mixture, H_,JJ
brown
35+
40 SN RASH, wood, tire, sand 55-48 40-41 24 o
SAND. well graded, medium, coarseS$SS-5B41-42.3 0.3 L;
sp N 207 gravel o
457 SAND, medium coarse, poorly CSB | 43-44 1.0 s <
graded 2 4> L
> csB | 44-45 38 22 5
-50- ] 50+ 3
SAND, medium coarse, well graded | CSB -
55 reddish brown, 20 gravel 3 55 Ios)
SAND, medium coarse, well graded |SS-| 47- 0.0
reddish brown, 20% aravel 6B | 47.5
.50 T.D. 49.5° ss-| 48- ooy
Y 78 | 495 60
Client; C'TY OF SANTA FE Job No: 12577121-CP—-SUBS . ie pritled: 19/5/9%  weil No. LF—8B
Site; C/TY LANDFILL Top of Casing Elevation: N/A
Total Depth: =0 Casing Type & Size: N/A Slot Size: N/A Drilling Method: HSA

PRECISION ENGINEERING

Logged by: IAN GILLIS

SOIL BORING LOG

CDM

anvironmental enginesrs, scientists
plonners, & managernent consultonts

CITY OF SANTA FE | Figure
LANDFILL o
SANTA FE, NEW MEXIco} A-8B




Mark Stucky

0:06:27

e

11718/94 09:47.16

BRLOGLF9

STSNIRGT-12IN

|

Ci\PI.

Comments: NQ TRASH

BORING COMPLETION
LANDFILL BORING NO. LF-9 DETAILS
(o g o v w - x o Ground Level
-l 2 SAMPLE w —p D | VAPOR - | =
El| 2 DESCRIPTION £ | 3w |o|cone |F|E|x
ol @ T |2z (2] PP | & '§_ =
o % S 1= | = olg| s
SAND, medium, well graded, brown [SS-1| 0-2 0.0 .EEEEE
00508
5 B e 5 _;E:Egi
1 SW [SAND, coarse to medium, well 55-2| 5-7 0.6 2020
graded, red fto brown 10% gravel .g§g§g
O e0a
104 SAND, coarse to medium, well _10_:§§§§§
graded, red to brown 10% gravel [55-3| 10-12 0.0 29308
A 4
T.D. 12 u____-l
154 -15+ X
=
20 -20- =
=
=
i
25 [257 @
30 - 30~
35 F35-
40 -40-
4.5+ 45+
L 50 -50-
55 -55-
-60 60
Client; CITY_OF SANTA FE Job No 12577121-CP=SUBS  po4e pritied: 19/5/9%  wen No.: =9
Site: CITY LANDFILL Top of Cosing Elevation: N/A
Total Depth: e Casing Type & Size: N/A Siot Size:.& Drilling Method: 15d

Driller: PRECISION ENGINEERING

Logged by: IAN GILLIS

SOIL BORING LOG

CDM

anvironmenta engineers, ecientizls
planners, & manogement consultonts

CITY OF SANTA FE
LANDFILL
SANTA FE, NEW MEXICO

Figure
No.

A-9




Mark Stucky

i 0:05:21

11718/94 09:53:28

BRLGLFI0

CTS\I257-12I\

\

C\R

BORING COMPLETION

Site: CITY LANDFILL

Top of Casing Elevation: N/A

LANDFILL BORING NO. LF—=10 DETAILS
= @ o o w = x|g Ground Level
k| @ Z | Z< | @ |ORGANIC | L | & |
-1 2 SAMPLE w P P | vAPOR g [ =
£l 3 DESCRIPTION g |35 |n|on [F|E|=
o = | <z [Of (PPrw) | Y || K
8l = < | wE | 3 3 |E| =
(=) & ] v |z
BOULDERS. clayey sand, some §S-1| 0-2 Jij-"'
metal J-r‘_,-‘
- 5 A L 5 ..'_,_r'J
METAL, cor ports, oll, fllters, —'JJJ
glass J_r’JJ
o4
SILTY, clayey sand. trace brick & [5S-2 0.0
metal
— 15 rle
SW |SILTY, cloyey sand, well graded, [SS-3|15-16.5
SILTY, clayey sand, well groded, [SS-4 :gg-
1204 COARSE SAND, red to brown
SPISILTY to fine sand, poorly graded [CS-1(17.8-20 0.0
brown
SILTY to medium sand w/gravel in |CS-2 0.0 L
\_lenses, well graded / 3
T.D. 25 %
-30- -304 =
@
L
=
354 357 =
o
=
z
W
40+ -40 @
4.5+ 45
L 50 -50-
=55+ [ 55
L60- 60+
10/5/94
Client; CITY OF SANTA FE Job No. 1237-121-CP-SUBS  p.ie Drilled: .1_01/61/94 Well No.. F=10

Total Depth: 2300 Casing Type & Size: N/A Slot Size: N/A Drilling Method: HSA
Comments:
Drilter: PRECISION ENGINEERING Logged by: IAN GILLIS

SOIL BORING LOG

CDM

environmenta engineers, aclentists
planners, & monogement conmudtants

CITY OF SANTA FE
LANDFILL
SANTA FE, NEW MEXICO

Figure
A-10




f
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GAS VENT WELL

Total Depth: 47.00'
Comments:

Drilier:

GAS VENT NO. GV=10 COMPLETION
DETAILS
~~ X > ]
B o N S == Ground Level
| 8 O W =g Y round Level
L z < (e
2 SAMPLE w |52 |3 £ |Z|E|Y Locking Cap
= DESCRIPTION | SuE |ao| T |E|B|x of —Plug
5| S| = | = < =) % 5y ArMonitor
n g = Well Riserd
SAND w/gravel, poorly graded, dry, g . =
few cobbles, brown NI
SAND w/gravel, gravel < 2% - 1/2” /7— :
- 5 trace clay, brown, s.h. molst ® 4 Z
(]
L104 SP — x
o>« <
o uw o
o N -
o
75 s 2
=z )
; = 2
SC [CLAYEY SAND, med to coarse, o = S
20+ brown b 1Y S
0 @ =
=
SP |SAND, med to coarse w/gravel =1 N /
251 lense 25-26, brown 3 |z s
o z
Ll
5
L 30- z
GE_IGRAVEL, cemented w/ sllica,
351 gravel ¢ 1”
SP |SAND same as 23-33, cemented
w/ calclte ?
- 40 \SAND w/ gravel, poorly graded
GRAVEL, coarse, iosing circulation
some lenses pea - gravel
L45- GP |no refurns
T.D. 47°
504
(v 1
TD - 52°
55+ 55+
L60- -60-
Client; CITY_OF SANTA FE Job No.: 1257-121-CP—SUBS _ pgte Drilled: 11/8/94 _ well No.. S¥—10
Site: CITY LANDFILL Top of Casing Elevation: N/A

DRILLED W/ AIR ROTARY 37 — 52' (T.D.)

Casing Type & Size: 2° SCH 40 PVC gjot Size: 020

Drilling Method: HSA

POOL ENVIRONMENTAL DRILLING

Logged by: FUQUA

CDM

environwnanta engineers, scientiste
planners, & monogement consultonts

SOIL BORING LOG

CITY OF SANTA FE Higping
LANDFILL o
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2\I257-12INSANFEN

GAS VENT WELL
GAS VENT NO. GV—-12 COMPLETION
DETAILS
~~ . . >
=9 g OEJ w N L—. T g Ground Level
12 SAMPLE w | 32 |3 ¢ |Z|8|8 Locking Cap
=l 3 DESCRIPTION T | 3w |n| % ElE | A=y Plug
o | @ s | x5 |5 = ols (K =
ol B x| wv= | = 3 s E | ArMonitor
n v = l Well Riser
SC |SANDY CLAY, w/ minor caliche, ;/ > )
dry, light brown / _v:‘ .
25 5 A 7
CL |CLAY, w/ ftrace caliche, o S ;
dark brown 8 :5
'O TSC [CLAYEY SAND, poorly graded. o = 2 S
\angular, ankosic, med. brown, dry L‘j" Sl o
7 5] SP [SAND, w/ gravel, minor clay, = o Q| © 2
: med. brown, slt. moist o z £ <
w = | »
b S o
O g o~
‘10 "” < wl ~
GW |GRAVEL w/ sand ¢ 2”, dry, brown, o | =
well graded /
2.5 SP [SAND, med. grained,
poorly graded
Y '
15 f ‘ _
T.D. 15°
H7.5 7.5
-20- L9204
R2.5 722.5
25+ -254
£7.5 27.5
30+ -30
Client: _CITY OF SANTA FE Job No.: 1257-121-CP—-SUBS Dote Drilled: _11/7/94 Well No.: GV—=12
Site: CITY LANDFILL Top of Casing Elevation: N/A
Total Depth: 15:00° Casing Type & Size: 2°_SCH_40 PVC Sjot Size: 020 Drilling Method: HSA
Comments:
Driller; _POOL ENVIRONMENTAL DRILLING Logged by FUQUA
CITY OF SANTA FE Firggre
SOIL BORING LOG CDM LANDFILL At
o s o aee AISANTA FE, NEW MEXICO
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12\I25T-121\SANFEN

CI{\

GAS VENT WELL
GAS VENT NO. GV—-13 . COMPLETION
DETAILS
—~ ) o >
= (4 o 0 | w ® =l E g Ground Level
L .

dl 2 SAMPLE " %i 5 b2 N {ocking Cap
=| 3 DESCRIPTION 2 | %u |w|] T |E|8]|« A—Plug
o | @ = | 2% | o = o< | B =
W = < nE | = = o E < A-Monitor

0 @ = 7|l Well Rise
SP [SILTY SAND w/ gravel, dry, ; . =
yellow - brown / _": =
2.5 P 4 Z
o
= (
o -
3 SW [CLAYEY SAND, w/ gravel, dry, 5 = =
light tan g:) % o
O Cz:"
=z wn
O
= &
-10 w S
SP [SAND, coarse to fine, @ =
medium brown, dry, local lenses, a
coarse gravel L /
2.5 O
w
m
o > @]
o ~
=15+ < o pad
w
z
'®)
z
7.5 7
20
22.5
257 05
27.3 27.5
Y 1Y Y _
30 L30)-
= T.D. 29.5°
Client: CITY OF SANTA FE Job No.: 1257-121-CP—SUBS _ pgte Drilled: 11/9/94  well No.: CY—13
Site: CITY LANDFILL Top of Casing Elevation: N/A

Total Depth: 29.50' Casing Type & Size: 2- SCH 40 PVC gjot Size: 020 Drilling Method: HSA
Comments: __HOLE PLANNED FOR 30, RIGS DRIVE CHAIN BROKE AT 29.50°

Driller: _POOL ENVIRONMENTAL DRILLING Logged by FUQUA

CITY OF SANTA FE | Figure
SOIL BORING LOG CDM L ANDFILL No.
s s ISANTA FE, NEW MEXIco| A4
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Phone (505) 881-4780

Ci..xles B. Reynolds & Adssociates, Inc.
Consulting Geophysicists & Geologists
2824 Indiana NE
Albuquenrque, New Mexico 87110

November 30, 1994
SUMMARY
SHALLOW SEISMIC SURVEY
SANTA FE CITY LANDFILL
Santa Fe County, New Mexico

During the second half of October, 1994, a shallow seismic re-
fraction survey was carried out for Camp Dresser & McKee Inc. at
the existing Santa Fe City Landfill, Secs. 15 & 22, T17N, R9E,
Santa Fe County, New Mexico. The survey consists of two seismic
Tines, SFL-1 and SFL-2, totalling 6,120 ft 1in length. The pur-
poses of the project were to aid in mapping the base of the
landfill and to obtain any other useful information regarding the
landfill or the underlying beds which might develop from the
data. : )

A buried ridge at the base of the landfill is interpreted to
plunge, possibly discontinuously, from the northeast end of the
landfill to the area of the office/scale complex. To the north-
west of the ridge, the base of landfill apparently slopes irregu-
larly down toward the Arroyo de las Trampas. A relatively narrow
"and deep trench or serijes of deeper 'landfill zones, again possi-
bly discontinuous, is interpreted to run along the southeast edge
of the landfill past the area of the office/scale complex, where
it may turn westward toward the southwest corner of the landfill.
This possible trench lies between the interpreted ridge to the
northwest and the steep face cut into the natural 'soil along the
southeast side of the landfill, and may Tocally be filled as deep
as about 60 feet.

Two velocity zones are recognized within the landfill body. The
first, shallowest or surface layer averages about 10 ft thick,
has a mean primary wave velocity of about 790 ft/sec, and is con-
sidered to be relatively uncompacted landfill material. The
second or deeper zone varies from zero to about 55 ft in thick-
ness, has a mean velocity of about 1,310 ft/sec, and 1is thought
probably to be relatively compacted Tandfill material.

The top of the third or deepest velocity layer ranges from the
surface to about 60 ft in depth. This unit has a mean calculated
velocity of about 2,490 ft/sec, and is regarded as probably natu-
ral alluvial strata underlying the landfill. An interesting
feature 1is that it contains good refractors, probably beds of
different lithology or degree of cementation, which apparently
are essentially flat-lying.
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November 30, 1994
SHALLOW SEISMIC SURVEY
SANTA FE CITY LANDFILL
Santa Fe County, New Mexico

INTRODUCTION - A shallow refraction seismic.survey was recorded
at the Santa Fe City Landfill during the period beginning October
17th and ending October 30, 1994, for Camp Dresser & McKee Inc.

Purpose - The purposes of the survey were (1) to aid in mapping
the base of the emplaced landfill, that is, the base of refuse or
top of underlying natural material, and (2) to obtain any other
potentially useful information which might result regarding the
landfill or the underlying material.

Seismic Lines - The project consists of two shallow seismic
refraction lines (see Enclosure 1). The longer of these, Line
SFL-1, extends from southwest to northeast through the length of
the landfill property, and is 40 profiles or 4,920 ft long. The
shorter 1ine, Line SFL-2, 1lies approximately at right angles to
SFL-1 in the southwestern third of the area and is 1,200 ft 1in
length. The location of Line SFL-2 was suggested by Mr. Bob
Kennedy of the landfiill staff, to investigate a report of an
early deep pit southeast of the office area.

Area Description - The landfill and study area occupy the west
side of a ridge in Secs. 15 and 22, T17N, RSE, Santa Fe County,
New Mexico. The ridge lies between Arroyo de las Trampas to the
northwest and Arroyo Torreon to the southeast, both of which flow
southwestward. The natural vegetation of the area consists of
bunchgrass, cholla and other cacti, chamisa and sagebrush and
scattered juniper and pinon, with some smaill cottonwoods along
the arroyos.

The surface of the landfill itself is largely barren, with older
areas having some bunchgrass and low desert brush development.
Several active roads extend from the entrance, office and scale
complex and equipment yard in the southeast part of the landfilil
to various active pits. The largest active pit at the time of
writing is near the northeast end of the property. Large piles
of earth are scattered through the area.

Operating Conditions - The first day of the survey was lost to
unworkable conditions caused by mud resulting from a heavy rain-
fall the night before. Subsequently the weather was good, with
only occasional intervals of higher winds causing some seismic
noise. The principal problem encountered was that of seismic
noise produced by the many trucks and cars bringing refuse to the
landfill, which often required waiting for gaps in the traffic
before recording. The staff of the landfill were very pleasant
and helpful throughout the survey.

METHOD - The seismic field and office system used is described in

the Appendix of this report.



Shallow Seis~ic Survey - Santa Fe City [ dfill - Reynolds 11/30/94

RESULTS - The general quality of the refraction data from the
Santa Fe City Landfill area is surprisingly good for data record-
ed in an active landfill, although many records show some wind or
vehicle noise. Most of the reciprocal time differences were
within acceptable 1imits (0.005 sec), but in a few locations,
especially in the arroyo which crosses Line SFL-1 at Station
R11SW, reciprocal time differences remained greater than 0.005
sec, regardless of many repeats of recording.

INTERPRETATION - The interpretation of the refraction records was
done with the ajid of the SIPIK/SIPIN/SIPT2 program set,

Seismic Depth Sections - Enclosure 2 shows the seismic depth
sections for Lines SFL-1 and SFL-2. The horizontal and vertical
scales of the sections are the same, one inch equais 100 ft. The
calculated refractors are shown as solid lines with calculated
P-wave velocity values in ft/sec below them. The seismic reflec-
tor/phantom horizon interpreted as the base of the landfill is
highlighted with red. The. horizon is most gquestionable in the
vicinity of the intersection of the two seismic lines; the depth
used here was determined by using data on Line SFL-1 only.

Velocity Units - Three velocity units are recognized (see Enclo-
sure 2). The first of these, the surface layer, averages about
10 ft thick and has a mean primary wave velocity, as measured, of
about 790 ft/sec. This very low velocity, close to the velocity
of sound in air at this altitude, is fairly typical of the sur-
- face layer in a recent landfill. It evidently indicates material
at the surface which is not sufficiently compacted to exhibit
velocities within the normal soil velocity range (1200-1800
ft/sec). '

The second layer varies greatly in calculated thickness, from
zero to about 55 ft. 1Its mean velocity, as measured by this
study, is about 1,310 ft/sec. It is interpreted as being land-
fi11 material which has been significantly compacted by machines
and the weight of the overlying material. This unit is apparent-
1y not present in the northern third of Line SFL-1, where the
very-low-velocity surface layer seems to 1lie directly on natural
material at very shallow depth. The highest-velocity area of
this unit appears to be on the southeast half of Line SFL-2.

The third and deepest layer 1is interpreted as being naturail
alluvial material underlying the landfill, below buried refuse.
The mean of velocities measured from this unit, both from its top
and from refractors within it, is about 2,490 ft/sec. The top of
this layer is interpreted as probably the approximate base of the
landfill. The depth to the top of the third layer is interpreted
as varying from zero to about 60 ft in the survey area.

Strata Below the Landfill - An interesting and possibly meaning-
ful aspect of the third or deepest unit is that, in stretches of
Lines SFL-1 and SFL-2, the refraction from the top of the third
unit appears to have been overshadowed by more powerful refrac-
tions from refractors within the third layer (see Enclosure 2).
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These refractors may be beds of different lithology and/or great-
er cementation, and appear to be flat-lying. Where this refrac-
tion overshadowing has occurred (in about 40% of the length of
the seismic lines) tracing the base of the landfill or top of the
underlying third layer has required drawing a phantom horizon
connecting the nearest interpreted base of landfill refractors.

Depth Contour Map - Enclosure 3 is a depth map with contours on
the seismic refractor/phantom horizon interpreted as the base of
landfill or top of underlying natural material. The.scale of the
map is one inch equals 200 ft, and the contour interval is 10 ft.
Both the seismic data and information from the LF-1 to LF-10
drill holes were used in constructing this map.

Most of the landfill area appears to have 20 feet or more of
refuse beneath the surface, and much of the area more than 40
feet. An especially deep trough or trench of refuse, possibly
discontinuous, seems to run along the southeast side of the land-
fi11., This trench apparently turns westward, in its southern
part, toward Drill Hole LF~1. The depth of the 1ine of zones of
deep refuse may be as great as about 60 feet in places. Two
local areas of apparently shallower refuse are interpreted on
Line SFL-1, on either side of the intersection with Line SFL-2;
these appear possibly related to the locations of the landfill
office/scale complex and the maintenance yard.

Elevation Contour Map - Enclosure 4 1is a map with elevation
contours drawn on the base of landfill, as interpreted from the
seismic data and drill holes. It was made by contouring the
seismic and drill hole data expressed as eievations, rather than
depths. The scale is one 1inch equals 200 ft and the contour
interval is 10 ft. Elevations are in feet above sea level.

One of the dominant features of the map is an interpreted buried
ridge plunging southwestward from near Drill Hole LF-7, through
LF-6 and LF-4, to the vicinity of the small highs which appear to
" correspond to the office/scale complex and the maintenance yard.
The ridge is not data-defined between Drill Holes LF-6 and LF-4,
and might be discontinuous there.

To the northwest of this ridge the base of the landfill evident-
ly slopes irregularly down toward the Arroyo de las Trampas. On
the other side of the ridge is the possible 1ine of areas of
thick refuse mentioned earlier, running along the southeast side
of the landfill property, and turning westward toward Drill Hole
LF-1. This possible narrow trench or line of refuse deeps is
bounded on the northwest by the burijed ridge and on the southeast
by the steep face cut into the natural soil. It might, there-
fore, be of importance in studies of the hydrology of the land-
fi1l. Only Drill Holes LF-8 and LF-1 were drilled in the trench.

Faulting Not Observed - No suggestion of faults within the land-
Ti11 or the underlying strata was observed in the seismic data.
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CONCLUSIONS - The following conclusions are believed to be justi-
fied by the geological and geophysical evidence:

A. A possibly discontinuous buried ridge at the base of
landfill is interpreted to plunge southwestward from the vicinity
of Drill Hole LF-7 through LF-6 and LF-4 to the position of the
office/scale compiex.

B. The thickness of the landfill may be as great as about
60 feet locally in a possibly discontinuous line of relatively
narrow, deep zones of refuse between the interpreted ridge of A
above and the steep cut face along the southeast edge of the
Tandfill. South of the office/scale complex, this trench or 1ine
of deeps may turn westward toward Drill Hole LF-1.

C. On the northwest side of the interpreted ridge of A
above, the base of the landfill appears to slope irregularly down
toward the Arroyo de las Trampas.

D. Three velocity units are recognized in the area: (1) a
surface layer averaging about 10 ft thick, with an average veloc-
ity of about 790 ft/sec, considered to be relatively uncompacted
fill; (2) a second layer from zero to about 55 ft thick, with a
mean velocity of about 1,310 ft/sec, thought to be compacted
fi11; and (3) a third, deepest unit, with a mean velocity of
about 2,490 ft/sec, believed probably the natural alluvial mate-
rial underlying the landfill.

E. 1Individual refractors, present within what is interpret-
ed as the underlying natural alluvial material, appear to suggest
that these deeper natural beds are essentially flat-lying.

RECOMMENDATION - The following suggestion is respectfully submit-
ted for consideration:

A. If the possible narrow trough or line of refuse deeps
along the southeast side of the tandfill is regarded as of impor-
tance, the drilling of test holes near the southeast landfill
boundary between Drill Holes LF-8 and LF-6 and between LF-6 and
LF-4. should be considered.

Respectfully submitted,

i s W L Syt
Chariles B. Re¥nolds Irene Reynolds

Registered Geophysicist (CA) Registered Geologist (AR)
Registered Geologist (AR) Certified Prof. Geologist

Acknowledgements - The assistance of Bill Whaley and Anne Urenda
of CDM, and Bob Kennedy and several other members of the landfilil
staff, is gratefully acknowledged.
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APPENDIX
SEISMIC SYSTEM USED

Field Vehicles and Personnel - The field recording system used is
primarily a one-vehicle operation, though a second vehicle is
taken to the field to help carry equipment and as a backup vehi-
cle for safety. The personnel complement consists of two people,
a seismologist/instrument operator and a seismic source operator.

Field Equipment - The seismic energy source consists of a patent-
ed dropped "soft" weight. This weight, which is a heavy leather
bag containing lead birdshot, closed by an iron support clamp,
weighs a total of 550 pounds (250 kg). It is suspended from an
A-frame mounted in the rear of the seismic truck, which is a
one-ton Dodge Powerwagon with all-whee] drive. The weight is
raised by an electric winch operated by the seismic source opera-—
tor and is dropped, using a helicopter cargo release hook, a
distance of 6.5 feet (2 meters) to the ground. This dropped-
weight source has the advantage of not bouncing, and thus pro-
duces a relatively clean and repeatable seismic energy pulse,
with broad frequency content.

The receiver array is.made up of 12 Mark Products L-28A-1 8-Hz
refraction geophones emplaced 20 feet apart along the line. The
geophones are at distances (offsets) of 20, 40, 60, 80...240 feet
from the weight drop impact point. These distances are measured
with a surveyor’s tape, and the geophone positions marked with
pin-flags. The geophones, which are mounted -on short-spike
tripods, are buried to reduce wind and other environmental noise.
Each geophone is connected to the seismic cable by two electrical
leads with alligator clips. Both alligator clips and cable
connections (takeouts) are color-coded to help prevent their
being connected wrongly. : Q:

The seismic instrument used is an EG&G Geometrics ES2401 multi-
channel seismograph with 100 Db dynamic range and frequency
filters, which is mounted in the cab of the seismic truck. The
filters used are 0-500 Hz, with one-half millisecond sample rate
and one-half second recording. Both analog (paper) and digital
(micro-disk) recordings are taken.

Field Procedure - After the positions of the twelve geophones are
measured and marked, the cable is laid out along the line and the
geophones connected and buried. The truck is positioned at one
end of the cable with the weight hanging over a position 20 feet
from the nearest geophone, and the cable plugged into the seismo-
graph. The weight is then dropped and a recording taken. 1In
this project, each successive drop of the weight initially pro-
duced shorter travel time than the preceding drop. This is
considered to indicate that the surface soil compresses with each
impact until reaching a point beyond which no further compression
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occurs, whereupon the travel times stabilize. This process took
from two to six drops at different source points in the area,

After stable travel times are achieved, both analog and digital
recordings are taken, and the truck moved to the other end of the
cable. A geophone is then emplaced and buried where the previous
drop point had been. The weight drop and recording procedure is
repeated until stable times are achieved. At this point the
travel times from the two drop positions to the far geophones are
compared. These reversed travel times, or reciprocal times,
should in theory be equal. In practice, some small differences
in the reciprocal times can be expected; the maximum difference
normally accepted is 0.005 second. In some cases, however, such
as in the arroyo at Station R11SW on Line SFL-1, repeated tries
did not reduce the reciprocal times to this 1imit, and greater
differences had to be accepted.

When recordings at both ends of the cable have been taken, and
the appropriate field notes made, the geophones are disconnected
from the cable and the cable from the seismograph, and the entire
system moved forward one-half the spread length, or 120 feet.
New locations are measured and marked for the next six geophone
positions and the cable dragged forward and positioned. The
twelve geophones are again connected and buried, and another set
of recordings is made with the truck and weight drop at first one
end and then the other. In this fashion recording proceeds along

a given seismic line, advancing 120 feet at a time. The reason
for the forward motion being only one-half the spread length 1is
) to obtain essentially continuous subsurface coverage.

Upon completion of recording of a spread (from both ends) a
wooden stake bearing the line and source-point identification is
driven into the ground at the rear drop position. The stake may,
for example, bear the identification “SFL1 R5SW". This means
that this is the drop position at the southwest end of the fifth
spread of Line SFL-1,

Office Procedure - After the field work is finished, the data are
brought to Albuquerque, where data processing, analysis and
interpretation take place.

After preliminary examination of the paper records, the digital
data are analyzed with the aid of a set of computer programs,
either the REFRAN/WVFRNT system or the SIPIK/SIPIN/SIPT2 system.
Each record of a reciprocal pair is examined on the computer
monitor, the first breaks or first refraction arrivals are
"picked", timed and assigned to one or more refraction events.
Reciprocal time difference corractions are applied. The depth,
form and velocity of each refractor in turn are calculated.
When all the reciprocal pairs of a given refraction line have
been analyzed in this fashion, a seismic depth section is plot-
ted, showing the various refractors calculated.

When analysis of all the seismic lines of a refraction project
/ has been completed, one or more subsurface contour maps, 1in depth

it
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or elevation, may be constructed showing the form of refracting
horizons as interpreted. In instances where borehole information
is available, the two 1ines of evidence are integrated, yielding
a more reliable interpretation than could be derived from either
geophysical or drillhole data alone. The borehole data serves as
a valuable control on the seismic interpretation, and the seismic
data provides information between drill holes.

Lastly, a final report is produced, summarizing the seismic
project and its interpretation.
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PRECISION ENGINEERING, INC. .

P. O. BOX 422, LAS CRUCES, CAMPUn&mER&hbmf;NC

NEW MEXICO 88004 ALBUQUERGUE '
505-523-7674

COEFFICIENT OF PERMEABILITY
Constant Head
ASTM D-2434

ATTN: ANNE URENDA PROJECT: SANTA FE LANDFILL II
CAMP DRESSER MCKEE, INC.

2400 LOUISIANA BLVD., N.E. FILE NO.: 93-137

SUITE #740

AMERICAN FINANCIAL CENTER BLDG. #5-
ALBUQUERQUE, NM 87110

DATE OF REPORT: NOVEMBER 22, 1994

SAMPLE LOCATION: LF-1, SS-7

ILAaB NO.: 26972

TEST SPECIMEN CONDITIONS AT BEGINNING OF TEST:
COMPACTED AT MOISTURE CONTENT OF 4.5%
SATURATED AT BEGINNING OF TEST

DRY UNIT WEIGHT: 88.7 PCF % COMPACTION: N/A
WET UNIT WEIGHT: 103.1 PCF

PROCTOR INFORMATION:
MAXIMUM DRY DENSITY: N/A
OPTIMUM MOISTURE CONTENT: N/A

COEFFICIENT OF PERMEABILITY (cm/sec.): 1.14 x 103

Remarks: THIS SAMPLE WAS COMPACTED BEFORE TESTING IN ORDER TO
SEAT THE MATERIAL MORE SECURELY.

Reviewed By Reviewed By Cgrtifi?d By

T e



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-~523-7674

COEFFICIENT OF PERMEABILITY
FALLING HEAD

ATTN: ANNE UR ATTN: ANNE URENDA PROJECT: SANT
CAMP DRESSER & CAMP DRESSER & MCKEE, INC.
2400 LOUISIANA 2400 LOUISIANA BLVD., N.E. FILE NO.: 94-1
AFC #5, SUITE AFC #5, SUITE #740
ATBUQUERQUE, N ALBUQUERQUE, NM 87110
DATE OF REPOR DATE OF REPORT: NOVEMBER 17, 1994
SAMPLE LOCATIO SAMPLE LOCATION: LF-2, SS-5
| ;

IAB NO LAB NO.: 26977
TEST SPECIMEN TEST SPECIMEN CONDITIONS AT BEGINNING OF TEST-
WET UNIT WEIGH WET UNIT WEIGHT: 130.2 PCF $ MOISTURE
DRY UNIT WEIGH DRY UNIT WEIGHT: 121.3 PCF % COMPACTION
PROCTOR INFORM PROCTOR INFORMATION:

MAXIMU MAXIMUM DRY DENSITY:

OPTIMUM MOT OPTIMUM MOISTURE CONTENT:

COEFFICIENT OF COEFFICIENT OF PERMEABILITY (cm/sec.): Kopg= 5.2
Remarks: ALL Remarks: ALL PERMEABILITIES CORRECTED TO 20 C
Reviewed By: Reviewed By: Reviewed By:

T B




PRECISION ENGINEERING, INC.
P. 0. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

COEFFICIENT OF PERMEABILITY
FATLLING HEAD

ATTN: ANNE URENDA PROJECT: SANTA FE LANDFILI II
CAMP DRESSER & MCKEE, INC.
2400 LOUISIANA BLVD., N.E. FILE NO.: 94-137

AFC #5, SUITE #740
ALBUQUERQUE, NM 87110
DATE OF REPORT: NOVEMBER 17, 1994
SAMPLE LOCATION: LF-5, SS-4
LAB NO.: 26995
TEST SPECIMEN CONDITIONS AT BEGINNING OF TEST:

WET UNIT WEIGHT: N/A PCF % MOISTURE: N/A
DRY UNIT WEIGHT: N/A PCF % COMPACTION: N/A

PROCTOR INFORMATION:
MAXIMUM DRY DENSITY:
OPTIMUM MOISTURE CONTENT:

COEFFICIENT OF PERMEABILITY (cm/sec.): N/A
Remarks: SAMPLE COMPOSED OF LOOSE ROCK, COULD NOT RUN.

Reviewed By: Reviewed By: Certified B



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

COEFFICIENT OF PERMEABILITY
FALLING HEAD

ATTN: ANNE URENDA PROJECT: SANTA FE LANDFILL II
CAMP DRESSER & MCKEE, INC.
2400 LOUISIANA BLVD., N.E. FILE NO.: 94-137

AFC #5, SUITE #740
ALBUQUERQUE, NM 87110
DATE OF REPORT: NOVEMBER 17, 1994
SAMPLE LOCATION: LF-10, SS-3
LAB NO.: 27017
TEST SPECIMEN CCNDITIONS AT BEGINNING OF TEST:

WET UNIT WEIGHT: 109.5 PCF % MOISTURE: 5.1
DRY UNIT WEIGHT: 104.2 PCF % COMPACTION:

PROCTOR INFORMATION:
MAXIMUM DRY DENSITY:
OPTIMUM MOISTURE CONTENT:

COEFFICIENT OF PERMEABILITY (cm/sec.): Kop= 3.52 X 1073
Remarks: ALL PERMEABILITIES CORRECTED TO 20 C

Reviewed By: Reviewed By: Certified By:

pu——l

=i et f e



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

COEFFICIENT OF PERMEABILITY
FALLING HEAD

ATTN: ANNE URENDA PROJECT: SANTA FE LANDFILL II
CAMP DRESSER & MCKEE, INC.
2400 LOUISIANA BLVD., N.E. FILE NO.: 94-137

AFC #5, SUITE #740
ALBUQUERQUE, NM 87110
DATE OF REPORT: NOVEMBER 17, 1994
SAMPLE LOCATION: LF-10, SS-3
LAB NO.: 27017
TEST SPECIMEN CCNDITIONS AT BEGINNING OF TEST:

WET UNIT WEIGHT: 109.5 PCF % MOISTURE: 5.1
DRY UNIT WEIGHT: 104.2 PCF % COMPACTION:

PROCTOR INFORMATION:
MAXTMUM DRY DENSITY:
OPTIMUM MOISTURE CONTENT:

COEFFICIENT OF PERMEABILITY (cm/sec.): Kopp= 3.52 X 1073
Remarks: ALL PERMEABILITIES CORRECTED TO 20 C

Reviewed By: Reviewed By: Certified By:

~ Ry

¢



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. ProjeCt: SANTA FE LANDFILI II
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994

BLDG. #5

ALBUQUERQUE, NM 87110
UNIFIED  AASHTO

Soil Type and Class.: SM A-2-4
Sampled From: LF-1, CS-1
Lab No.: 26968

BEFORE WASH POST WASH
Dry + Container 176.3 Dry + Container 152.1
Container Wt. 0 Container Wwt. 0
Dry Soil wt. 176.3 Dry Soil wt. 152.1
SIEVE NUMBER WT. RETAINED $ RETATINED $ PASSING SPEC.
3"
2"
1-1/2
1
3/4
1/2
3/8 .0 .0 100.0
#4 1.5 ! .9 - 99.1
710 15.2 8.6 91.4 '
720 40.0 22.7 77.3
#40 77.7 44,1 55.9
760 17.9 10.2 89.8
#140 146.4 83.0 17.0
#200 150.9 . 85.6 - 14.4 o
PAN 151.9
SOIL LOST= .20 PERCENT ERROR= .11
Remarks:

LL:

PL:

PI:

REVIEWED BY: REVIEWED BY: CERTIFIED BYj
~ e P f s



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILIL II
2400 LOUISIANA BLVD., N.E.
SUITE #740 : File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5, -

ALBUQUERQUE, NM 87110
UNIFIED AASHTO

Soil Type and Class. : SM A-2-4
Sampled From: LF-1, SS-7
Lab No.: 26972

BEFORE WASH POST WASH
Dry + Container 410.8 Dry + Container 354.4
Container Wt. 0 Container Wwt. 0
Dry Soil wt. 410.8 Dry Soil Wt. 354.4
STIEVE NUMBER WT. RETATNED $% RETAINED % PASSING SPEC.
3‘"
2 "
1-1/2
1
3/4 .0 .0 100.0
1/2 7.0 1.7 98.3
3/8 10.2 2.5 97.5
#4 28.9 7.0 93.0
710 51.3 12.5 87.5
#20 895.6 23.3 76.7
740 182.4 44.4 55.6
#60 246.8 60.1 39.9
#140 338.6 82.4 17.6
#200 352.1 85.7 14.3
PAN 354.0
SOIL LOST= ' .40 PERCENT ERROR= -10
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY: CERTIFIED BY:z

T N v

—



ATTN:
CAMP DRESSER & MCKEE, INC.
2400 LOUISIANA BLVD., N.E.

SUITE #740

PRECISION ENGINEERING, INC.

ANNE URENDA

P. O. BOX 422, LAS CRUCES,

NEW MEXICO

505-523-7674

88004

Particle Size Analysis

AMERICAN FINANCIAL CENTER
BLDG.
ALBUQUERQUE, NM 87110

Soil Type and Class.:

BEFORE WASH

Sampled From:
Lab No.:

Dry + Container
Container wt.
Dry Soil Wt.

SIEVE NUMBER

3u
2n

1
3/4
1/2
3/8
w4
#10
#20
740
60

i 1-1/2

7140
#200

PAN

SOIL LOST=

Remarks:

REVIEWED BY:

o

720.5 Dry + Container

0

of Soils

Project:

File No.:
Date:

LF-2, SS8-5
26977

POST WASH

Container Wt.

720.5 Dry Soil Wt.

WT. RETAINED $ RETAINED

SANTA FE LANDFILL II

94-137

NOVEMBER 11, 1994

UNIFIED AASHTO
SM A-1-b

595.9
0
595.9

% PASSING SPEC.

79.

79.
105.
130.
167.
271.
380.
452.
494.
527.

NON-PLASTIC

WHEIONIBROR 4O

LL:
PL:
PI:

.0
11.0
11.0
14.6
18.1
23.2
37.7
52.8
62.9
68.7
43 .2

80.3 .

82.2

PERCENT ERROR=

REVIEWED BY:

100.0
89.0
89.0
85.4
81.9
76.8
62.3
47.2
37.1
31.3
26.8
19.7
17.8

.07

CERTIFIE



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-~-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL II
2400 LOUISIANA BLVD., N.E.
SUITE #7490 File No.: 94-137
AMERICAN FINANCIAIL CENTER Date: NOVEMBER 11, 1994
BLDG. 5, -
ALBUQUERQUE, NM 87110
: UNIFIED AASHTO
Soil Type and Class.: SP-SM A-1-b
Sampled From: LF-2, SS-8
Lab No.: 26978

BEFORE WASH POST WASH
Dry + Container 225.0 Dry + Container 201.2
Container Wt. 0 Container Wt. 0
Dry Soil Wt. 225.0 Dry Soil Wt. 201.2
STEVE NUMBER WL. RETAINED 2 RETAINED 3 PASSING SPEC.
3 n
2‘ o
1-1/2
1
3/4
1/2 .0 .0 100.0
3/8 2.6 il 2 98.8
#4 16.7 7.4 92.6
#10 34.1 15.2 84.8
#20 63.0 28.0 72.0
740 122.6 54.5 45.5
#60 170.3 75.7 24.3
#140 196.1 87.2 12.8
#200 200.1 88.9 11.1
PAN 200.9
SOIL LOST= .30 PERCENT ERROR= .13
Remarks:

LL:

PL:

PI:

REVIEWED BY: REVIEWED BY: CERTIFIED BY:
~ /,ML—(‘//%’;‘?




PRECISION ENGINEERING, INC.

P. O. BOX 422, LAS CRUCES,

NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL IT
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5, :
ALBUQUERQUE, NM 87110
UNIFIED AASHTO
Soil Type and Class.: "SP-SM A-1-Db
Sampled From: LF-3, SS-9
Lab No.: 26984
BEFORE WASH POST WASH
Dry + Container 679.3 Dry + Container 613.4
Container Wt. 0 Container Wt. 0
Dry Soil Wwt. 679.3 Dry Soil Wt. 613.4
SIEVE NUMBER WT. RETAINED % RETAINED % PASSING SPEC.
3"
2u
1-1/2
1 .0 .0 100.0
3/4 20.1 3.0 97.0
1/2 25.0 3.7 96.3
3/8 30.8 4.5 95.5
#4 57.1 8.4 91.6
710 113.4 16.7 83.3
£20 239.5 35.3 64.7
740 412.6 60.7 39.3
#60 522.3 76.9 23.1
#140 599.8 88.3 11.7
#200 610.8 89.9 10.1
PAN 612.5
SOIL LOST= .90 PERCENT ERROR= .13
Remarks:
LL:
PL:
PI:

REVIEWED BY:

—_—

=

CERTIFIED BY:

/Aa;ﬂah:/gr

REVIEWED BY:

)



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL IX
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5,

ALBUQUERQUE, NM 87110
: UNIFIED AASHTO

Soil Type and Class.: SP-SM A-3
Sampled From: LF-3, CS-1

Lab No.: 26985

BEFORE WASH POST WASH
Dry + Container 176.0 Dry + Container 159.8
Container Wt. 0 Container Wt. 0
Dry Soil Wt. 176.0 Dry Soil Wt. 159.8
SIEVE NUMBER WT. RETAINED % RETAINED % PASSING SPEC.
31!
2"
1-1/2
1
3/4
1/2
3/8 .0 .0 100.0
w4 .8 5 99.5
#10 3.3 1.9 98.1
£20 16.9 9.6 90.4
#40 44.3 25.2 74.8
#60 95.0 54.0 46.0
#140 153.4 87.2 12.8
#200 158.5 90.1 9.9
PAN 159.5
SOIL LOST= .30 PERCENT ERROR= .17
Remarks:

LL:

PL:

PI:
REVIEEED BY: REVIEWED BY: QERTIFIED BY:

T etk



ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC.
2400 LOUISIANA BLVD., N.E.

PRECISION ENGINEERING, INC.

P. O. BOX 422, LAS CRUCES,

NEW MEXICO 88004
505-523-7674

Particle Size Analysis
of Soils

File No.: 94-137

REVIEWED BY:

P

T

LL:
PL:
PI:

REVIEWED BY:

Project: SANTA FE LANDFILL IT

SUITE #740
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5,

ALBUQUERQUE, NM 87110

UNIFIED AASHTO
Soil Type and Class.: SM A-4
Sampled From: LF-4, SS-5
Lab No.: 26990

BEFORE WASH POST WASH

Dry + Container 210.4 Dry + Container 121.4
Container Wt. 0 Container Wt. 0

Dry Soil wt. 210.4 Dry Soil wWt. 121.4
SIEVE NUMBER WI. RETAINED $ RETAINED ¥ PASSING SPEC.
3"

2"

1-1/2

1

3/4

1/2

3/8

w4 .0 .0 100.0

#10 5.2 2.5 97.5

#20 11.1 5.3 94.7

#40 25.1 11.9 88.1

#60 55.8 26.5 73.5

£#140 99.8 47.4 52.6
- #200. 118.9 56.5 43.5

PAN 121.7

SOIL LOST= —.30 PERCENT ERROR= -.14
Remarks:

CERTIFIED BY:
_,M__mﬁ



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFIIL II
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5, :

ALBUQUERQUE, NM 87110
UNIFIED AASHTO
Soil Type and Class.: SP-SM A-1-b
Sampled From: LF-4, CS-3

Lab No.: 26991

BEFORE WASH POST WASH
Dry + Container 405.5 Dry + Container 383.0
Container Wt. 0 Container Wt. 0
Dry Soil wt. 405.5 Dry Soil Wt. 383.0
SIEVE NUMBER WIT. RETAINED % RETAINED %3 PASSING SPEC.
3“
2"
1-1/2 .0 .0 100.0
1 85.0 21.0 79.0
3/4 85.0 21.0 79.0
1/2 85.0 21.0 79.0
3/8 89.7 22.1 77.9
t4 101.3 25.0 75.0
#10 157.7 38.9 61.1
720 261.4 64.5 35.5
740 319.9 78.9 21.1
#60 350.2 86.4 13.6
7140 377.1 93.0 7.0
#200 382.3 94.3 5.7
PAN 383.2
SOIL LOST= -.20 PERCENT ERROR= -.05
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY: CERTIFIED BY:

T el = KA



PRECISION ENGINEERING, INC.
P. O. BOX 422, LaS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL II
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5, -
ALBUQUERQUE, NM 87110
UNIFIED AASHTO
Soil Type and Class. : SM A-4
Sampled From: LF-5, Ss-4
Lab No.: 26995
BEFORE WASH POST WASH
Dry + Container 496.4 Dry + Container 320.1
Container Wt. 0 Container Wwt. 0
Dry Soil wt. 496.4 Dry Soil Wt. 320.1
STEVE NUMBER WI. RETAINED $ RETATINED ¥ PASSING SPEC.

3ll

2"
1-1/2
1 .0 .0 100.0
3/4 25.9 5.2 94.8
1/2 25.9 5.2 94.8
3/8 25.9 5.2 94.8
#4 35.3 7.1 92.9
£10 45.8 9.2 90.8
#20 72.8 14.7 85.3
#40 126.2 25.4 74 .6
%60 201.4 40.6 59.4
#140 290.4 58.5 41.5
#200 314.6 63.4 36.6
PAN 319.4
SOIL LOST= .70 PERCENT ERROR= .14
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY:

CERTIFIED BY:

I el A %17



PRECISION ENGINEERING, INC.
P. 0. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL ITI
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5,

ALBUQUERQUE, NM 87110
UNIFIED AASHTO

Soil Type and Class.: SM A-2-4
Sampled From: LF-5, CS-1 :
Lab No.: 26996

BEFORE WASH POST WASH ]
Dry + Container 353.8 Dry + Container 275.9
Container Wt. 0 Container Wt. 0
Dry Soil Wwt. 353.8 Dry Soil Wt. 275.9
SIEVE NUMBER WT. RETATNED $ RETAINED $ PASSING SPEC.
3"
2u
1-1/2
1
3/4
1/2
3/8 .0 .0 100.0
#4 1.0 .3 99.7
#10 6.7 1.9 98.1
£#20 25.4 7 2 92.8
#40 78.3 22.1 77.8
#60 161.8 45.7 54.3
#140 258.3 73.0 27.0
#200 273.2 77.2 22.8
PAN 275.6
SOIL LOST= .30 PERCENT ERROR= .08
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY: QERTIFIED BY:

F et by



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis
of Soils

ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC.
2400 LOUISIANA BLVD., N.E.

Project: SANTA FE LANDFILL II

SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5, :

ALBUQUERQUE, NM 87110
UNIFIED AASHTO

Soil Type.and Class.: SM A-1-b
Sampled From: LF-7, CS-1
Lab No.: 27001

BEFORE WASH POST WASH
Dry + Container 451.4 Dry + Container 391.7
Container Wt. 0 Container Wwt. 0
Dry Soil Wwt. 451.4 Dry Soil Wt. 391.7
STEVE NUMBER WI. RETAINED % RETAINED % PASSING SPEC.
3"
2u
1-1/2 ’
1 .0 .0 100.0
3/4 12.0 2.7 97.3
1/2 12.0 2.7 97.3
3/8 17.7 3.9 96.1
#4 36.3 8.0 92.0
#10 73.8 16.3 83.7
720 146.6 32. 67.5
740 257.3 . 57.0 43.0
#60 . 337.1 74 .7 25.3
#140 381.5 - 84.5 15.5
#200 389.7 86.3 13.7
PAN 391.3
SOIL LOST= .40 PERCENT ERROR= .09
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY: C?RTIFIED BY:

—_ IS 4 :

NGy



PRECISION ENGINEERING, INC.
P. 0. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
- CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL II
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. £5, :
ALBUQUERQUE, NM 87110
UNIFIED AASHTO
Soil Type and Class.: SP-SM A-2-4
Sampled From: LF-7, CS-2
Lab No.: 27002

BEFORE WASH POST WASH
Dry + Container 378.2 Dry + Container 338.1
Container Wt. 0 Container Wt. 0
Dry Soil Wt. 378.2 Dry Soil Wt. 338.1
SIEVE NUMBER WT. RETAINED $ RETAINED % PASSING SPEC.
3u
2!!
1~1/2
1
3/4
1/2
3/8 .0 .0 100.0
#4 3.2 .8 99.2
#10 8.8 2.3 97.7
#20 32.3 8.5 91.5
#40 134.1 35.5 64.5
#60 272.4 72.0 28.0
#140 331.5 87.7 12.3
7200 336.9 89.1 10.9
PAN 337.9
SOIL LOST= .20 PERCENT ERROR= .05
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY: CERTIFIED BY:

~ ¢,¢>534:fz



PRECISION ENGINEERING, INC.
P. 0. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL IT
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAT, CENTER Date: NOVEMBER 11, 1994
BLDG. #5,
ALBUQUERQUE, NM 87110
UNIFIED AASHTO
Soil Type and Class. : SP-SM’ A-1-b
Sampled From: LF-8, Ss-5B
Lab No.: 27010

BEFORE WASH POST wWASH
Dry + Container 179.9 Dry + Container 161.8
Container Wt. 0 Container wt. 0
Dry Soil wt. 179.9 Dry Soil wt. 161.8
SIEVE NUMBER WT. RETAINED % RETAINED % PASSING SPEC.
3"
2"
1-1/2
1
3/4 .0 .0 100.0
1/2 6.5 3.6 96.4
3/8 6.5 3.6 96.4
74 21.1 11.7 88.3
#10 45.3 25. 74.8
720 78.9 43.9 56.1
740 114.7 63.8 36.2
£60 140.2 77.9 22.1
#140 158.6 88.2 11.8
#200 161.4 89.7 10.3
PAN 162.0
SOIL LOST= -.20 PERCENT ERROR= -.11
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY: EERTIFIED BY:

= P S

T



ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC.
2400 LOUISIANA BLVD.

SUITE #740

AMERICAN FIN
%5

BLDG.

ALBUQUERQUE, NM 87110

Soil Type and Class. :

BEFORE WASH

PRECISION ENGINEERING, INC.

Dry + Container
Container wt.
Dry Soil Wt.

SIEVE NUMBER

3-!

2n
1-1/2
1

3/4
1/2
3/8
74
#10
720
#40
£60
7140
#200
PAN

+ N.E.
File No.: 94-137
ANCIAL CENTER Date: NOVEMBER 11, 1994
UNIFIED AASHTO
SP-SM A-2-4
Sampled From: LF-8, Cs-2B
Lab No.: 27011
POST WASH
346.3 Dry + Container 308.4
0 Container Wt. 0
346.3 Dry Soil wWt. 308.4
WI. RETAINED % RETAINED ¥ PASSING SPEC.
.0 .0 100.0
4.3 1.2 98.8
17.4 5.0 95.0
59.0 17.0 83.0
140.4 40.5 59.5
232.3 67.1 32.9
300.4 86.7 13.3
306.9 88.6 11.4
308.3
.03

SOIL LOST=

Remarks:

REVIEWED BY:

S

P. 0. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis
of Soils

Project: SANTA FE LANDFILL II

-10 PERCENT ERROR=

LL:
PL:
PI:

REVIEWED BY:

CERTIFIED BY:

/‘—b’eA-—:./{



PRECISION ENGINEERING, INC.
P. O. BOX 422, 1AS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL II
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIATL CENTER Date: NOVEMBER 11, 1994
BLDG. #5, -
ALBUQUERQUE, NM 87110
UNIFIED AASHTO
Soil Type and Class.: SP-SM A-1-b
Sampled From: LF-9, Ss-1
Lab'No.: 27012

BEFORE WASH POST WASH
Dry + Container 519.8 Dry + Container 462.9
Container wt. 0 Container Wt. 0
Dry Soil wt. 519.8 Dry Soil wt. 462.9
SIEVE NUMBER WT. RETAINED & RETATNED % PASSING §£§Q;
3 "
2 "
1-1/2
1
3/4 .0 .0 100.0
1/2 21.0 4.0 96.0
3/8 40.6 7.8 92.2
#4 67.7 13.0 87.0
#10 127.4 24.5 75.5
#20 222.3 42.8 57.2
#40 321.3 61.8 38.2
#60 399.9 76.9 23.1
#140 451.9 86.9 ' 13.1
#200 460.3 88.6 11.4
PAN 462.6
SOIL LOST= .30 PERCENT ERROR= .06
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY: CERTIFI%D BY:

T P, B34 v




PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL II
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5,

ALBUQUERQUE, NM 87110
UNIFIED AASHTO

Soil Typé and Class.: SP-SM A-1-b
Sampled From: LF-9, ss-3
Lab No.: 27014

BEFORE WASH POST wWASH
Dry + Container 379.4 Dry + Container 342.9
Container wt. 0 Container Wwt. 0
Dry Soil wt. 379.4 Dry Soil wt. 342.9
SIEVE NUMBER WT. RETAINED $ RETAINED ¥ PASSING SPEC.
3"
2“
1=-31/2
1
3/4 .0 .0 100.0
1/2 13.6 3.6 96.4
3/8 21.2 5.6 94.4
4 45.5 12.0 88.0
710 92.2 24.3 75.7
720 ' 168.7 44.5 55.5
740 233.2 61.5 38.5
760 283.9 74.8 25.2
7140 333.2 87.8 12.2
7200 341.1 89.9 10.1
PAN 342.3
SOIL LOST= .50 PERCENT ERROR= .16
Remarks:

LL:

PL:

PI:
REVIEWED BY: REVIEWED BY: CERTIFIED BY:

~ ~ 7 .
DS B .

~



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Particle Size Analysis

of Soils
ATTN : ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL II
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5,
ALBUQUERQUE, NM 87110
UNIFIED AASHTO
Soil Type and Class.: SP-SM A-1-b
Sampled From: LF-10, SS-3
Lab No.: 27017
BEFORE WASH ' POST WASH
Dry + Container 389.5 Dry + Container 348.2
Container Wt. 0 Container Wt. -0
Dry Soil Wt. 389.5 Dry Soil wt. 348.2
- SIEVE NUMBER WT. RETAINED % RETATNED % PASSING SPEC.

3u
2"
1-1/2
1
3/4 .0 .0 100.0
1/2 4.5 1.2 98.8
3/8 8.0 2.1 97.9
#4 25.4 6.5 93.5
#10 66.4 17.0 83.0
#20 14.5 3.7 96.3
#40 216.5 55.6 44.4
760 287.5 73.8 26.2
#140 338.8 87.0 13.0
$200 346.5 89.0 11.0
PAN 348.1
SOIL LOST= .10 PERCENT ERROR= .03
Remarks:

LL:

PL:

PI:

CERTIFIED BY:

REVIEWED BY: REVIEWED BY: =
- ST SN g s
i a7

Y/




PRECISION ENGINEERING, INC.

P. O. BOX 422, LaAS CRUCES,

NEW MEXICO

88004
505-523-7674

Particle Size Analysis

of Soils
ATTN: ANNE URENDA
CAMP DRESSER & MCKEE, INC. Project: SANTA FE LANDFILL IT
2400 LOUISIANA BLVD., N.E.
SUITE #740 File No.: 94-137
AMERICAN FINANCIAL CENTER Date: NOVEMBER 11, 1994
BLDG. #5,
ALBUQUERQUE, NM 87110
UNIFIED AASHTO
Soil Type and Class.: SM A-2-4
Sampled From: LF-10, CS-1
Lab No.: 27019

BEFORE WASH POST WASH
Dry + Container 338.6 Dry + Container 280.9
Container Wt. 0 Container Wt. 0
Dry Soil wt. 338.6 Dry Soil wt. 280.9
STIEVE NUMBER WI. RETAINED $% RETAINED 2 PASSING SPEC.
3"
2"
1-1/2
i .0 .0 100.0
3/4 16.1 4.8 95.2
1/2 25.3 7.5 92.5
3/8 27.9 8.2 91.8
#4 31.6 9.3 90.7
#10 37.4 11.0 89.0
#20 47.7 14.1 85.9
#40 66.2 19.6 80.4
#60 120.0 35.4 64.6
£140 256.3 75.7 24.3
#200 276.7 81.7 18.3
PAN 280.5
SOIL LOST= .40 PERCENT ERROR= .12
Remarks:

LL:

PL:

PI:

REVIEWED BY:

—_—

S

CERTIFIED BY:

REVIEWED BY:



PRECISION ENGINEERING, INC.
P. 0. BOX 422, 1aS CRUCES,
NEW MEXICO 88004
505-523-7674

Moisture Content Determination

ATTN: ANN URENDA PROJECT: SANTA FE LANDFILL II
CAMP, DRESSER, MCKEE FILE NO.: 94-137
2400 LOUISIANA BLVD., N.E. DATE: NOVEMBER 3, 1994

SUITE #740
AMERICAN FINANCIAT CENTER, BLDG. #5
0

ALBUQUERQUE, NM 8711

BORING NO. LF1 LF1 LF1 LF1 LF1
LAB NO. 26967 26968 26969 26970 26971
CDM NO. S5-1 CS-1 55-2 §5-3 SS-5

CAN + WET SOIL 87.93 81.99 376.2 515.90 494.20
CAN + DRY SOIL 82.14 79.78 341.50 451.60 460.70

CAN WT. 14.53 LY . 2l 215.40 209.70 208.30
$ H20 8.6 813 27.5 26.6 13.3
BORING NO. LF-1
LAB NO. 26973
CDM NO. SS-8

CAN + WET SOIL 102.74
CAN + DRY SOIL 100.46
CAN WT. 14.11
% H20 2.6

Reviewed By: Reviewed By: Certified By:
Mﬁ%



PRECISION ENGINEERING, INC.
P. 0. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Moisture Content Determination

PROJECT: SANTA FE LANDFTL
FILE NO.: 94-137
DATE: NOVEMBER 3, 1994

ATTN: ANN URENDA
CAMP, DRESSER, MCKEE

2400 LOUISIANA BLVD., N.E.

SUITE #740

AMERICAN FINANCIAL CENTER, BLDG. #5
ALBUQUERQUE, NM 87110

BORING NO. LF2 LF2 LF2 LF2 LF2
LAB NO. 26974 26975 26976 26977 26978
CDM NO. . 8s-1 SS-2 Ss-3 SS-5 SS-8
CAN + WET SOIL 76  285.50  644.70 79.90 71.14
CAN + DRY SOTL 71.72  269.50 579.90 75.37 67.81
CAN WT. 13.95 212.20 214.60  13.53  13.58
$ H20 7.4 27.9 17.7 7.3 6.1
BORING NO. LF-2
LAB NO. 26979

/ CDM NO. cs-1

CAN + WET SOIL 99.90
CAN + DRY SOIL 95.58

CAN WT. 14.63
$ H20 5.3
Reviewed By: Reviewed By:

[N

e
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PRECISION ENGINEERING, INC.
P. 0. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Moisture Content Determination

PROJECT: SANTA FE LANDFITL,
FILE NO.: 94-137
DATE: NOVEMBER 3, 1994

ATTN: ANN URENDA

CAMP, DRESSER, MCKEE

2400 LOUISIANA BLVD., N.E.

SUITE #740

AMERICAN FINANCIAL CENTER, BLDG. #5
ALBUQUERQUE, NM 87110

BORING NO. LF3 LF3 LF3 LF3 LF3
LAB NO. 26980 26981 26982 26983 26984
CDM. NO. S5-2 S8-3 SS-4 SS-6 SS-9

CAN + WET SOIL 402.50 342.30 93.96 687.60 87.75
CAN + DRY SOIL 359.60 318.90 87.95 583.10. 83.61

CAN WT. . 212.80 211.50 14.38 . 212 14.07
% H20 29.2 21.8 8.2 28.2 6.0
BORING NO. LF3
LAB NO. 26985
CDM NO. CS-1

CAN + WET SOIL 85.20
CAN + DRY SOIL 81.45
CAN WT. 14.25
¥ H20 5.6

Reviewed By: Reviewed By: Certified By:

T Y i 4 @V\T;f
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PRECISION ENGINEERING, INC.
P. 0. BOX 422, 1aS CRUCES,
NEW MEXICO 88004
505-523-7674

Moisture Content Determination

ATTN: ANN URENDA PROJECT: SANTA FE LANDFIT,
CAMP, DRESSER, MCKEE FILE NO.: 94-137

2400 LOUISIANA BLVD., N.E. DATE: NOVEMBER 3, 1994
SUITE #740

AMERICAN FINANCIAL CENTER, BLDG. #5
ATLBUQUERQUE, NM 87110

BORING NO. LF4 LF4 LF4 LF4 LF4
LAB NO. 26986 26987 26988 26989 26990
CDM NO. SS-1 SS-2 SS§-3 SS-4 SS-5
CAN + WET SOIL 81.46 527.70 528.90 80.41 84.67
CAN + DRY SOIL 76.26 465 483.80 74.87 76.93
CAN WT. , 13.14 168.60 91.10 14.55 13.99
% H20 8.2 21.2 11.5 9.2 12.3
BORING NO. LF4

LAB NO. 26991

CDM NO. Cs-3

CAN + WET SOIL 81.72
CAN + DRY SOIL 80.16

CAN WT. 13.91
¥ H20 2.4
Rev%gyed By: Reviewed By: Certified By:

<r_ _FAHGJ%L;ngg;E%



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Moisture Content Determination

PROJECT: SANTA FE LANDFIL
FILE NO.: 94-137
DATE: NOVEMBER 3, 1994

ATTN: ANN URENDA
CAMP, DRESSER, MCKEE
2400 LOUISIANA BLVD., N.E.

SUITE #740
AMERICAN FINANCIAL CENTER, BLDG. #5

ALBUQUERQUE, NM 87110

BORING NO. LFS5 LF5 LF5 LF5 LF5
LAB NO. 26992 26993 26994 26995 26996
CDM NO. Ss-1 S8-2 SS-3 SS-4 Cs-1
CAN + WET SOIL 79.91 509.20 788.60 71.24 94.97
CAN + DRY SOIL 73.82 459.60 727.40 64.35 89.06
CAN WT. 14.37 92.50 158.80 14.08 14.23
% H20 10.2 13.5 10.8 L8k g 7.9
BORING NO. LF5

.- LAB NO. . 26997

-CDM NO. Cs-2

T

. CAN + WET SOIL 94.98

CAN + DRY .SOIL 91.26

CAN WT. 14.31
% H20 4.8
Reviewed By: Reviewed By: Certified Byg

T P 2 4



PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Moisture Content Determination

PROJECT: SANTA FE LANDFII,
FILE NO.: 94-137
NOVEMBER 3, 1994

ATTN: ANN URENDA
CAMP, DRESSER, MCKEE
2400 LOUISIANA BLVD., N.E. DATE:
SUITE #740

AMERICAN FINANCIAL CENTER, BLDG. #5

ALBUQUERQUE, NM 87110

BORING NO. LF6 LF6 LF6

LAB NO. 26998 26999 27000

CDM NO. SS-1 SS-2 SS-3

CAN + WET SOIL 567.40 504 584.30

CAN + DRY SOIL 497.70 426.30 497.50

CAN WT. 157.490 90.70 90.50

$ H20 20.5 23.2 21.3

BORING NO. LF7 LF7 LF7 LF7 LF7
LAB NO. 27001 27002 27003 27004 27005
CDM NO. Cs-1 CS-2 CS-3 SS-1 S5S-2
CAN + WET SOIL 89.55 106.2 92.59 79.59 71.35
CAN + DRY SOIL 85.17 100.69 88.80 73.65 67.33
CAN WT. 13.20 13.99 13.73 13.03 13.75
$ H20 6.1 6.4 5.0 9.8 7.5

Reviewed By: Reviewed By: Certified By:
’j" _____.‘:._;:,ﬁz_,\}{




PRECISION ENGINEERING, INC.
P. O. BOX 422, LAS CRUCES,
NEW MEXICO 88004
505-523-7674

Molsture Content Determination

ATTN: ANN URENDA PROJECT: SANTA FE LANDFIL

CAMP, DRESSER, MCKEE FILE NO.: 94-137
2400 LOUISIANA BLVD., N.E. DATE: NOVEMBER 3, 1994

SUITE #740
AMERICAN FINANCIAL CENTER, BLDG. #5

ALBUQUERQUE, NM 87110

BORING NO. LF8 LF8 LF8 LF8 LF8
LAB NO. 27006 27007 27008 27009 27010
CDM NO. SS-1 SS-2 SS-3 SS-4B SS-5B
CAN + WET SOIL 462.80 529.40 481.40 1468.20 62.17
CAN + DRY SOIL 429.30 486.20 458 1390.30 59.93
CAN WT. 90.90 82.10 219.30 210.70 13.67
$ H20 9.9 10.7 9.8 6.6 4.8
BORING NO. LF8

LAB NO. 27011

CDM NO. CS-2B

CAN + WET SOIL 89.68
CAN + DRY SOIL 85.02
CAN WT. 13.97
% H20 ' 6.6

Reviewed By: Reviewed By: Cert%;}ed By:
— N = Ao
a | 2/

<



PRECISION ENGINEERING, INC.

P

NEW MEXICO
505-523-7674

Moisture Content Determination

O. BOX 422, LAS CRUCES,

88004

ATTN: ANN URENDA PROJECT: SANTA FE LANDFIL
CAMP, DRESSER, MCKEE FILE NO.: 94-137

2400 LOUISIANA BLVD., N.E. DATE: NOVEMBER 3, 1994
SUITE #740

AMERICAN FINANCIAT, CENTER, BLDG. #5

ALBUQUERQUE, NM 87110

BORING NO. LF9 LF9 LF9

LAB NO. 27012 27013 27014

CDM NO. SS5-1 SS-2 SS-3

CAN + WET SOIL 85.71 104.74 81.88

CAN + DRY SOIL 82.56 99.09 78.02

CAN WwWT. 14.80 14.78 13.82

% H20 4.6 6.7 6.0

BORING NO. LF10 LF10 LF10 LF10 LF10

LAB NO. 27015 27016 27018 27019 27020

CDM NO. SS-1 S5-2 S5S-4 CS-1 CS-2

CAN + WET SOIL 518 94.01 81.94 81.21 103.40

CAN + DRY SOIL 495.30 84.96 75.58 76.24 99.30

CAN WT. 207.90 13.66 13.99 14.58 13.89

% H20 7.9 12.7 10.3 8.1 4.8

Reviewed By:

—3:"?

Reviewed By:

ngtifie%égiélyff
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“ate: December 8, 1994
soject No.: 32441010
rroject: Santa Fe Landfill/CDM #1257121CP

Sample Data
Location of Sample: Cuttings @ 5'-7!
Sample ‘-Description: Clayey Sand W/Gravel
USCS Class: SC Liquid limit: 31
AASHTO Class: A-2~6(0.3) Plasticity index: 13

i — i ————— T ————————————— ———— T —— — o — T — T ——— ——————— —— — i —— —————— — —— —————

s —— T T o T S T —————————— —— —— i —————————— ——— " ——— —— " ——————— ——

Remarks: Sampled On 11-29-54 Sampled By:Dan Fugual
Submitted By:Anne Urenda Permeability=5.0x10-5
Fig. No.: 1

e ————— — —— — — — ————————————————————— ————— — — T — — — o ———— —————— —— — — ———— —— — —— ——

Initial
Dry sample and tare= 6012.20
Tare = 0.00
Dry sample weight = 6012.20
_Sample split on number 4 sieve
" “olit sample data:
Sample and tare = 580.3 Tare = 0 Sample weight = 580.3
Cumulative weight retained tare= 0
Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer
1 - inches 0.00 100.0
0.75 inches 82.00 98.6
0.5 inches 439.30 92.7
0.375 inches 643.00 . 89.3
#.4 1146.10 80.9
# 8 71.80 70.9
# 10 94.20 67.8
# 16 159.80 58.6
# 30 257.00 45.1
# 40 301.10 38.9
# 50 338.40 33.7
# 100 382.00 27 .7
# 200 410.40 23.7

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 19.1 % SAND = 57.2



GRAIN SIZE DISTRIBUTION TEST REPORT

= pd
: & g = = = e ©
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208 100 10.0 1.8 8.1 8.21 p.ge
GRAIN SIZE - mm
Test|%4 +3" % GRAVEL % SAND % SILT % CLAY
| 1 0.0 19.1 57.2 23.7
L PI Dgs Dgo Dsg D3g Dis Dip Cc Cy
[ 31 13 6.53 1.26 B8.76 g.207
MATERIAL DESCRIPTION uscs AASHTO
SC R-2-6(8.3)

® Clayey Sand W/Gravel

Project No.: 324410180
Project: Santa Fe Landfil11/CDM #1257121CP

® Location: Cuttings @ 5’'-7’

Date: December 8, 1994

GRAIN SIZE DISTRIBUTION TEST REPORT

WESTERN TECHNOLOGIES, INC.

Remarks:

Sampled On 11-29-94
Sampled By:Dan Fugual
Submitted By:Anne Urenca

Permeability=5,8x18-5

Figure No. 1




MOISTURE-DENSITY TEST DATA DATA FILE: 30

PROJECT DATA

Date: December 8, 1994
Project No.: 32441010

Project: Santa Fe Landfill
Location 1: Cuttings At 5' To 7
2:

Remarks 1: Sampled On 11-29-1994
2: Sampled By Dan Fugual
3: CDM # 1257121 CP
Material 1l: Clayey Sand W/Gravel
description 2:

Elevation or depth: 51— 71

Fig. No.: 1

—-—__....._.—_.—-.-._...-.-..—-.—.__..._._.-..—__._—-__.—_....——._-_-._..-—__-.._—_———.._——_--.—-—-.—-..—.—-—---——.—.——.——-.—.-—....—.—_

SPECIMEN DATA

USCS classification: sc AASHTO classification: A-2-6

Natural moisture: 2.2 Specific gravity: 2.65
Percent retained on 3/4 in sieve: 1.0

Percent passing No. 200 sieve: 24.0

Liquid limit: 33 Plastic limit: 20 Plasticity index: 13

__..._..___-——...—.-_..___——-_.-—.———.—_-——.———-_—-._-....._-.__,..,.__..._.—-_-—-——--—---—--——--.—__—-—.____._..._,_._._._

TEST DATA AND RESULTS FOR CURVE C1

Type of test: Modified, ASTM D 1557-91 Method C (corrected)

akl \ ZAV spg| POINT NO. 1 2 3 4 5
\ 2.65 | WM + WS 11920 11923 11816 11650 11714
135 % WM 7005 7005 7005 7005 7005
g \ WW+T #1 554.90 626.60 544.20 643.20 717.70
WD+T #1 523.90 578.90 497.00 574.40 690.10
130 Y TARE #1 0.00 0.00 0.00 0.00 0.00
\\ MOIST #15.9 8.2 9.5 12.0 4.0
125 \\
120 \
MOISTURE 5.9 8.2 9.4 11.9 4.0
11s | DRY DEN 136.6 133.8 129.4 122.3 133.4
2.5 7.5 12.5 17.5
Max dry den= 136.8 pcf, Opt moisture= 5.9 %
Uncorrected Results: Max dry den= 136.6 pcf, Opt moisture= 6.0 %

ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material = 2.65
Moisture of oversize material = 2.2 %

iSTM D 4718 Correction aApplied to Results only

======= WESTERN TECENOLOGIES, INC. == ==
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MOISTURE-DENSITY RELATIONSHIP TEST

Water content, 4

Oversize correction applied to final results

140
\
N\
\,
135
Jd R
AR
[
8]
o 130 \
A
> N
= \
2 X | N
“ N
o A,
5 las Y N
O
a \
N\
\\
128 \\
N\ ZAV for
.\ Sp.G. =
2.65
N
115
2.5 5 7.5 10 12.5 1s 17.5

Test specification: ASTM D 1557-91 Method C (corrected), Modified

Elevs Classification Nat. Sp.G. LL PI % { %z <
Depth USCsS RRSHTO Moist. 374 in [No.204@
S*— 7! SC A-2-6 2.2 % 2.65 33 13 1.8 %2 |24.0 «

TEST RESULTS

MATERIAL DESCRIPTION

Max imum dry density = 136.8 pcf

Optimum moisture = S.9

Claseg Sand W/Gravel

Project No.: 32441010
Project: Santa Fe Landfill
Location: Cuttings At S’ To 7'

Date: December 8, 13994

MOISTURE-DENSITY RELATIONSHIP TEST

WESTERN TECHNOLOGIES, INC.

Remarks:

Sampled On 11-29-1994
Sampled By Dan Fugual
CDM # 1257121 CP

i



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1

——— ———— T ———————— T — ————— T ———— T — T —————————————————{————{————————— — —— " i o o —

Date: December 14, 1994
Toject No.: 32441010
_roject: Santa Fe Landfill/CDM #1257121CP

———————— T ——— o ——————————— —————— —————— T ———————————f——————————

——————————————————— —— i — — —— —— T ———— — T ———— — — ——— — — ———— —  — ———— —— ————————————

Location of Sample: Cuttings @ 7'-9'
Sample Description: Clayey Sand W/Gravel
USCS Class: SC ' Liquid limit: 34

AASHTO Class: A-2-6(0.5) Plasticity index: 16

——— ———— — ——————————— —— — — — —— —————— " ———— T ——— ——— — T ———— T ] —— . . o — ——— i ————————

o ——————— T — ———— —————————— — ————— o — ———— ———— —— —— —— —— T —————— —— —— " o . " T —— T

Remarks: Sampled On 11-29-94 Sampled By: Dan Fugual
Submitted By:Anne Urenda Permeability = 1.4x10-5

Fig. No.: 1

——— T ———— T ——— —— ———— T = T ——— T —— ———— ———— - — ———— T —— T “——— —— T ——— i _———

————— ——————— ————— —————— o — T {— — — — ————— —— — — — —— ———————— — —————— o . . . B o . i . o . o o o

Initial
Dry sample and tare= 5769.10
Tare = 0.00

Dry sample weight = 5769.10

Sample split on number 4 sieve

Split sample data: .
" Sample and tare = 1037.2 Tare = 0 Sample weight = 1037.2
“" Cumulative weight retained tare= 0

Tare for cumulative weight retained= 0

Sieve Cumul. Wt. Percent
retained finer
1 inches 0.00 100.0
0.75 1inches 71.90 98.8
0.5 inches 293.60 94.9
0.375 inches 486.50 91.6
# 4 1128.90 80.4
# 8 136.80 69.8
# 10 180.80 66.4
# 16 360.70 52.5
# 30 518.90 40.2
# 40 522.70 39.9
# 50 586.50 35.0
# 100 678.20 27.8
# 200 735.60 23.4

Gravel/Sand based on #4 sieve

Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL = 19.6 % SAND = 57.0

o



GRAIN SIZE DISTRIBUTION TEST REPORT
e L .
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B EL T ) 1l | : |
208 108 10.0 1.2 0.1 8.0901 8.0981
GRARIN SIZE - mm
Test|x +3- % GRAVEL % SAND % SILT | % cLay |
o 1 .o 19.6 57.08 23.4
LL PI Dgs Dgg Dsg D3p D;s Dig Cc Cy
® 34 16 6.24 1.585 1.02 8.197
| l l
MATERIAL DESCRIPTION Uscs AASHTO
[ ] ClageB Sand W/Gravel SC R-2-6(8.5)
Project No.: 32441010 Remarks:
Project: Santa Fe Landfill/CDM #1257121CP Sampled On 11-29-94

® lLocation: Cuttings @ 7'-9¢
Sampled By: Dan Fugual

Submitteqd Bu:fAnne Urende
Date: December 14, 1994 Permeasility = 1.4x18-S

GRAIN SIZE DISTRIBUTION TEST REPORT

WESTERN TECHNOLOGIES, INC. Figure No. 1




Date:

Project No.:
Project:
Location 1:

2:

Remarks 1:

2:

3:

Material 1:

MOISTURE-DENSITY TEST DATA

DATA FILE:

31

PROJECT DATA
December 8, 1994
32441010
Santa Fe Landfill
Cuttings At 7' To 9!

Sampled On 11-29-1994
Sampled By Dan Fugual
CDM # 1257121 CP

Clayey Sand W/Gravel

description 2:

Elevation or depth: 7'- 9!
Fig. No.: 2

SPECIMEN DATA
USCS classification: SC AASHTO classification: A-2-¢
Natural moisture: 3.1 Specific gravity: 2.65
Percent retained on 3/8 in sieve: 8.0
Percent passing No. 200 sieve: 23.0

Liquid limit: 34 Plastic limit: 18 Plasticity index: 16

TEST DATA AND RESULTS FOR CURVE C2

Type of test: Modified, ASTM D 1557-91 Method B (corrected)

S AV spc| POINT No. 1 2 3 4
2.65 | WM + WS 6418 6480 6401 6390
140 WM 4308 4308 4308 4308
WW+T #1 316.70 361.00 431.20 336.80
WD+T #1 298.80 334.00 389.20 318.90
135 f TARE #1 0.00 0.00 0.00 0.00
' -\\ MOIST #16.0 8.1 10.8 5.6
130 A
\\
b
125
MOISTURE 5.8 7.7 10.2 5.4
o DRY DEN 133.9 135.1 127.4 132.6
0 5 10 15

Max dry den= 135.6 pcf, Opt moisture= 7.0 %
Uncorrected Results: Max dry den= 135.6 pcf, Opt moisture= 7.0 %
ASTM D 4718 Correction Data:
Bulk Specific Gravity of Oversize Material
Moisture of oversize material = 3.1 &

ASTM D 4718 Correction Applied to Results Only

2.65

WESTERN TECHNOLOGIES, INC.



MOISTURE-DENSITY RELATIONSHIP TEST
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Water content, V4
Test specification: ASTM D 1557-91 Method B (corrected), Modified
Ouversize correction applied to final results
Elevs Classification Nat. Sp.G. LL PI %D %z <
Depth usScs AASHTO Moist. 378 in |No.208
7'- 9’ SC A-2-6 3.1 ~« 2.65 34 16 8.8 #% |23.0 «
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 135.6 pcf Clayey Sand W/Gravel
Optimum moisture = 7.8 %
Project No.: 32441010 REMSEES &
Project: Santa fe Landfill Sampled On 11-25-1994
Location: Cuttings At 7’ To 9’ Sampled By Dan Fugual
CDM # 1257121 CP
Date: December 8, 13994
MOISTURE-DENSITY RELATIONSHIP TEST
WESTERN TECHNOLOGIES, INC. Fig. No. 2




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1
‘te: December 14, 1994
oject No.: 32441010
Project: Santa Fe Landfill/CDM #1257121CP

Sample Data
Location of Sample: Tube Sample @ 9'-10.5"
Sample Description: Silty Sand . o
USCS Class: SM Liquid }1m1§: N/A
AASHTO Class: A-1-Db Plasticity index: N/A

Remarks: Sampled On 11-29-%4 Sampled By: Dan Fugual
Submitted By:Anne Urenda

_-_-___._—__——.——_—.-—.—.—_—___._.___...—_—__--.-_--——_..__—_-.-——_-_--....—.——_—_._____....__——....——_.._—____._

Initial
Dry sample and tare= 784.50
Tare = 0.00
Dry sample weight = ~784.50

mare for cumulative weight retained= 0

JJSieve Cumul. Wt. Percent

ey retained finer
0.5 inches 0.00 100.0
0.375 inches 12.00 98.5
# 4 51.20 93.5
# 8 124.20 84.2
# 10 148.20 81l.1
# 16 226.20 71.2
# 30 373.60 52.4
# 40 446.80 43.0
# 50 515.30 34.3
# 100 605.00 22.9
# 200 644.00 17.9

Gravel/Sand based on #4 sieve

Sand/Fines based on #200 sieve

% + 3 in. = 0.0 % GRAVEL = 6.5 % SAND = 75.6
% FINES = 17.9

= 2.45 D60= 0.776 D50= 0.550
= 0.2427



GRAIN SIZE DISTRIBUTION TEST REPORT
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Test|%

+3" % GRAVEL % SAND

% SILT | % cLay

6.5 75.6

17.9

LL

PI Deg Dsg D3g

N-/RA

N/A 2.45 8.78 @.55 8.243

MATERIAL DESCRIPTION

Uscs ARSHTO

¢ Silty Sand

SM RA-1-b

Pro ject No.:

Pro ject:

® Location:

Date:

December 14,

32441010
Santa Fe Landfill/CDM #1257121CP
Tube Sample @ 9’-10.5’

1994

WESTERN TECHNOLOGIES,

GRAIN SIZE DISTRIBUTION TEST REPORT

INC.

Remarks:

Sampled On 11-29-S4

Sampled Dan Fugual

By:
Submitted By:Anne Urendea

Figure No. 3




APPENDIX D

SOIL CHEMISTRY ANALYSIS DATA



)! ék AnO'yfiCOlTeChnOlOgieS, Inc. 2709-D Pan Amerncan Freeway. NC  Albuquerque. NM 87107

Pnone (505) 344.3777 FAX (505) 344-24413
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HOY 17 1534

CANP DAESSER & WMaKEE NG
November 9, 1994 ALBUGUERQUE i

ATI I.D. 410359

Camp, Dresser & Mckee, Inc.
2400 Louisiana Blvd. NE
AFC-5, Suite 740
Albuguerque, NM 87110

Project Name/Number: CITY OF SANTA FE LANDFILL 1257-121-CP-SUBS
Attention: Ann Uranda

~0On 10/10/94, Analytical Technologies, Inc., (ADHS License No.
AZ0015), received a request to analyze non-agueous samples. The
samples were analyzed with EPA methodology or equivalent methods.
The results of these analyses and the quality control data, which
follow each set of analyses, are enclosed.

Uranium analyses were performed by Analytical Technologies, Inc.,
225 Commerce Drive, Fort Collins, CO.

EPA Method 418.1 analyses were performed by Analytical
Technologies, Inc., Albuquerque, NM.

All other analyses were performed by Analytical Technologies,
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ.

If you have any questions or comments, please do not hesitate to
contact us at (505) 344-3777.

&SW Vo tnistc % VWW

}etitia Krakowski, Ph.D. H. Mitchell Ru stein, Ph.D.
Project Manager Laboratory Manag
MR:jt

Enclosure

Corporate Offices: 5550 Morehouse Drive  San Diego. CA 92121 (619) 458-914)



)I\ AnclyticolTechnologies, Inc.

CLIENT : CAMP, DRESSER & MCKEE, INC. DATE RECEIVED :10/10/94
PROJECT # $1257~-121-CP-SUBS
PROJECT NAME :CITY OF SANTA FE LANDFILL REPORT DATE :11/09/94

ATI ID: 410359

DATE
T 2 CLIENT DESCRIPTION MATRIX COLLECTED
01 LF-3/SS-8 NON=-AQ 10/08/94
02 LF-2/SS-4 NON-AQ 10/09/94
03 LF-2/55-7 NON-AQ 10/09/94

04 LF-1/SS-7 NON-AQ 10/09/94

~==TOTALS~—-
MATRIX #SEMPLES
NON-AQ 4

ATI STANDARD DISPOSEI, PRACTICE

The samples from this project will be disposed of in thirty (30) days from
2e date of this report. If an extended storage period is required, please
ontact our sample control department before the scheduled disposal date.

o
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GENERAL CHEMISTRY RESULTS

CLIENT : CAMP, DRESSER & MCKEE, INC. ATI I.D. : 410359
PROJECT # : 1257-121-CP~SUBS DATE RECEIVED :10/10/94
PROJECT NAME : CITY OF SANTA FE LANDFILL DATE ANALYZED :10/13/94
PARAMETER UNITS 01 02 03 04
<20 <20

PETROLEUM HYDROCARBONS, IR MG/KG

<20 <20



)f |\ Anoly!icol‘l’echnologies, Inc.

GENERAL CHEMISTRY - QUALITY CONTROL

CLIENT : CAMP, DRESSER & MCKEE, ATI I.D. * 410359
PROJECT # $1257-121-CP-SUBS SAMPLE MATRIX : NON-AQ
PROJECT NAME : CITY OF SANTA FE LANDSILL UNITS : MG/KG
SAMPLE DUP. SPIKED SPIKE %
PARAMETER ATI I.D. RESULT RESULT RPD SAMPLE CONC. REC
PETROLEUM HYDROCARBONS 410364-01 <20 <20 NA 170 150 113
(Spike Sample Result - Sample Result)
¥ Recovery = cemmeee L [ 237TPIe Result) X 100
Spike Concentration
(Sample Result - Duplicate Result)
—————————————————————————————————— X 100



)\| Analyticol Technologies, Inc.
GENERAL CHEMISTRY RESULTS
ATI I.D. : 410359

CLIENT : CAMP, DRESSER AND MCKEE DATE RECEIVED : 10/10/94
SROJECT # : 1257-121-CP-SUBS

PROJECT NAME : CITY OF SANTA FE LANDFILL REPORT DATE 11/09/94
SAREMETER UNITS 01 02 03 04

CHLORIDE (IN LEACHATE) MG/L 9 5.3 2.8 <0.5

TATE LEACHED 10/14/9410/14/9410/14/3%410/14/94
NITRATE/NITRITE IN LEACEATE MG/L <0.06 <0.06 <0.06 <0.06

ZMMONIA (IN LEACHKATE) MG/L 0.03 0.03 <0.03 0.05



)\| AnclyticolTechnologies, Inc.

GENERAL CEEMISTRY - QUALITY CONTROL
CLIENT : CRMP, DRESSER AND NMCKEE
PROJECT = : 1257-121-CP-SUBS
PROJECT NAME : CITY OF SANTA FE LANDFILL ATI I.D. : 410359
: SAMPLE DUP. SPIKED SPIKE §
PARAMETER UNITS ATI I.D. RESULT RESULT RPD SAMPLE CONC REC
CHELORIDE (IN LEACHATE) MG/L 41035904 <0.5 <0.5 KA 10.3 10.0 103
NITRATE/NITRITE IN LEA MG/L 41035904 <0.06 <0.06 Na 2.03 2.00 102
=MZIONIA IN LEACHATE MG/L 41035903 <0.03 <0.03 N/A 0.52 0.60 87
¥ Rescovery = (Spike Sample Result - Sample Result)
------------------------------------ X 100
Spike Concentration
RFD (Relative Percent Difference) = (Sample Result - Duplicate Result)
—————————————————————————————————— X 100

Average Result
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METALS RESULTS

CLIZNT : CAMP, DRESSER AND MCKEE .
SROJECT 4 : 1257-121-CP-SUBS
FROJZCT NAME : 1Ty OF SANTA FE LANDFILL
TLRAMETER UNITS 01
SILVEIR (EPA 6010) MG/KG <1.0
ZTUMINUM (EPA 6010) MG/KG 1510
IC (EPA 6010) MG/KG <10
SERIUM (ZPA 6010) MG/KG  51.5
SZRYLLIUY (EPA 7021) MG/KG  <0.3
SCRON (ZPA 6010) MG/KG <10
CXLCIUM (EPA 6010) MG/KG 40900
CEADMIUM (ZPA 6010) MG/KG  <0.6
MG/KG 1.0 .
MG/KG 2.2
¥MG/XG 5.8
MG/KG 2610

MG/KG  <0.1
MG/XG 200

MG/KG 1100
WG/KG 246

MG/KG <2

MG/KG 253
MG/KG  12.1
MG/XG <10

MG/KG <6

(

(EP MG/KG <10

(2 MG/KG <10
VINADIUM (ZPA 6010) MG/XKG 9.2
ZINC (SPA 6010) MG/XG  15.0

44700
<0.3
1.8

ATI I.D.

DATE RECEIVED :

410359

REPORT DATE

10/10/94

11/09/94



)\| AnalyticolTechnologies, Inc.
METALS - QUALITY
CLIENT

PROJECT =
PROJECT NAME

C2*2, DRESSER AND MCKEE
1257-121-CP-SUBS

CITY OF SANTA FE LANDFILL LTI I.D. : 4

10359

SAMPLE DUP SPIKED SPIKE
FARAMETER UNITS ATI I.D. RESULT ESULT RPD SAMPLE CONC
SILVER MG/KG 41035902 <0.5 <0.5 NA 18.0 25.0
AT UMINUM MG/KG 41035903 1190 1200 0.8 1770 500
ALUMINUM NG/KG 41035902 3850 4180 8 4910 1000
ARSENIC MG/KG 41035902 <5 <5 NA 42 50
SARIUM MG/KG 41035802 239 252 5 763 500
ZERYLLIUM (EPA 7091) MG/KG 41035902 0.3 0.4 29 21.6 25.0
Z0=0N MG/KG 41035902 <5 <5 NA 37.4 50.0
CALCIUM MG/KG 41035902 44700 32000 14 45500 1000
ChDMIUM MG/KG 41035902 <0.3 <0.3 NA  20.2 25.0
CC3rLT MG/KG 41035902 1.8 149 10 40.6 50.0
CHROMIUM MG/KG 41033903 1.7 1.7 0 48.5 50.0
CHEROMIUM MG/XG 41035902 5.4 5.8 7 47.6 50.0
COFPER MG/XKG 41035902 14.1 14.0 0.7 36.3 25.0
IRON MG/XG 41035903 1880 2000 & 6970 5000
IRON ‘ MG/XG 41035902 5400 53€0 4 16100 10000
HMEZRCURY MG/XG 41066401 <0.1 <0.1 'NA 2.3 2.5
¢  ASSIUM MG/KG 41035903 170 160 6 2620 2500
T ASSTUM MG/KG 41035902 520 500 4 1000 500
HACGNESIUM MG/XG 41035903 751 756 0.7 2000 1250
¥ACNESIUM MG/XG 41035902 1540 1650 48 4030 2500
FZENGANESE MG/XG 41035902 285 273 4 794 500
XQOLYBDENUM MG/KG 410359202 <1 <1 NA 39 50
SODIUM MG/XG 41035902 91 100 9 561 500
iy MG/KG 41035902 6.4 8.1 23 48.8 50.0

MG/XG 41035902 <5 <5 NA 42 50
ENTIMONY MG/KG 41035902 <3 <3 NA 12 50
STZTLENIUM MG/KG 41035902 <5 <5 NA 38 50
THEALLIUM MG/KG 41035902 <5 <5 NA 37 50
VENADIUM MG/KG 41035902 10.7 12.9 19 52.3 50.0
ZINC MG/XG 41035903 9.8 9.8 0 57.6 50.0
SRS MG/KG 41035902 23.0 24 . ¢ 6 46.3 25.0
* Recovery = (Spiks Sample Result - Sample Result)
———————————————————————————————————— X 100
Spike Concentration

2D (Relative Percent Difference) = (Sample Result - Duplicate Result)

Average Result

~ Result out of limits due to sample matrix interference



)K| AnalyticalTechnologies, inc.

GCMS - RESULTS

ATI I.D. : 41035901

-]
)
0

T : VOLATILE ORGANICS (EPA 8240)

CLIZNT - ¢ CAMP, DRESSER AND MCKEE DATE SAMPLED  : 10/08/94
SZQJECT 2 : 1257-121-CP-SUBS DATE RECEIVED : 10/10/94
ZROJECT NAME : CITY OF SANTA FE LANDFILL DATE EXTRACTED : 10/21/94
CLIENT I.D. : LF~-3/8s5-8 DATE ANALVYZED : 10/22/94
SEMPLE MATRIX : NON-AQUEOQUS UNITS : MG/KG
DILUTION FACTOR : 1

COMPBOUNDS RESULTS
C=ZLOROMETHANE <0.50
=XROMOMETEANE <0.50
YWINYL CHLORIDE <0.05
CZLOROETHLNE <0.05
MZTEYLENE CHLORIDE <0.3
~CZTONE <0.50
CER30N DISULFIDE <0.05
1 ,1-DICELOROETHEENE <0.05
i,1-DICHLOROETHANE <0.05
* .2-DICELORQETHEINE (TOTAL) <0.05

OROFORM <0.05
. #2 -DICHELOROETHANE <0.05
Z-3UTANONE (MEK) _ <0.50
> ,1,1-TRICHLOROETHANE <0.05
C~X30N TETRACHLORIDE <0.05
VINYL ACETATE ) <0.50
=Z0¥ODICHLOROMETHANE <0.05
1,1,2,2-TETRACHLOROZTHANE <0.05
l,Z—D-C“uORODROPaNr <0.05
TEANS-1,3-DICHELOROPROPENE . <0.05
T2IC rdo RJETHENE ’ <0.05
T2 2R0MOCHLOROMETEANE <0.05
z,1,2-TRICELOROETHLNE <0.05
ZINIENE <0.05
CZ%-1,3-DICHLOROPROTENE <0,05
z- CzTORO_TnYLVThY’ THER <0.50
ZRO¥OFCORM <0.3
2 -HIXANONE (MBK) <0.50
& —METHYL-2-PENTANONE (MIBK) <0.50
TIZTRRCXLOROETHENE <0.05
TOLUINE <0.05
C=LCRO3SENZENE <0.05
ZTTHEYLBENZENE <0.05
STYXENE g <0.05
TI7TAL, XYLENES <0.05

SURROGATE PERCENT RZICOVERIES

"TZROMOILUOROMETHANE (%) 106

ZRO¥OrLUOROBENZENE (%) 107

TOLUENE-DB (%) ' ' 100
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ADDITIONAL COMPOUNDS (SEMI-QUANTITATED)

TZST : VOLATILE ORGANICS (EPA 8240)
ATI I.D. : 41035901
COMMPOUNDS RESULTS

G ADDITIONAL COMPOUNDS
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GCMS - RESULTS

ORGANICS (EPA 8240)

CAMP, DRESSER AND MCKEE

ATI I

DATE

.D. ¢ 41035902

SAMPLED

10/09/024

CLIENT i
SROJECT ¢ 1257-121-CP-SUBS DATE RECEIVED 10/10/94
FROJZCT NRME : CITY OF SANTA FE LANDFILL DATE EXTRACTED 10/21/94
CLIERT I.D. : LF-2/SS5-4 } DATE ANALYZED 10/22/94
SIMPLE MATRIX : NON-AQUEQUS UNITS © 1 MG/KG
DILUTION FACTOR : 1

ZROMOMETHANE
VINYL CHELORIDE <0.05
CZLOROEZTHANE
MZTHYLENE CHLORIDE
ACTZITONZ

~X3CN DISULriIDE

1, 1-DICHLOROETHENE

~
1, 1 -DICHLOROZTHANS
} 2-DICHLOROETHENZ (TOTAL) <0.05
OROTORM .
/-DICHLOROETH2NE

2-3UTENONZ (MEK) <0.50
1,1,1-TRICELOROETEANE <0.05
C==50N TETRACHLORIDE <0.05
z <0.50

VINYL ACETATE .
SE0MODICHELOROMITHANE <0.05
1,1,2,2-TZTRACHLOROETHANE
1,2-DICXLOROPRODENE ‘ <0.05

TAEANS~-1, 3-DICHLOROPROTENE <0.05
TRICELOROEZTHENE <0.05
DZZROMOCELOROMETEENE <0.05
1, 1,2-TRICELORQELTHEANE <0.05
SZNZEN <0.05
CZ <0.05

= <0.50
= <0.3

RS EH LI S T I N
|

)t
i
”

U Q =
(OGN
m
=
YN )
ty
=
]
[a}
o
o
w

SURROGATE PERCENT RECOVERIES

' =2 20M0FLUOROMETHANE (%) 103
ATHOTLUOROBENZENS (%) 106

CLUENE-DB (5) 59
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ADDITIONAIL, COMPOUNDS (SEMI-QUANTITATED)

TEST : VOLATILE ORGANICS (EPA 8240)

ATI I.D. : 410353902

KO ADDITIONAL CO¥POUNDS
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GCMS - RESULTS

ATI I.D. : 41035903

TEST : VOLATILE ORGANICS (EPA 8240)
CLIENT : CAMP, DRESSER AND MCKEE DATE SAMPLED : 10/09/94
PROJECT # : 1257-121-CP-SUSBS DATE RECEIVED : 10/10/94
PROJECT NAME : CITY OF SANTA FE LANDFILL DATE EXTRhCTgD : 10/21/94
CLIENT I.D. : LF-2/85-7 DATE ANALYZED : 10/22/54
SAMPLE MATRIX : NON-AQUEOUS UNITS : MG/KG
DILUTION TACTOR : 1

COMFOUNDS RESULTS
CELOROMETHANE <0.50
3ROMOMETHANE <0.50
VINYL CHLORIDE <0.05
CHLOROETHANE <0.05
MITHEVLENE CHLORIDE <0.3
ACEZTONE <0.350
CZR30N DISULFIDE <0.05
1,1-DICELOROETHENE <0.05
1, 1-DICHLOROETHANE <0.05
1,2-DICHLOROETEENE (TOTAL) <0.05

‘LOROFORM <0.05
2 -DICELOROETHANE <0.05
2-3UTANONE (MEK) : <0.50
1 1-TRICHLOROETHANE <0.05
C:330N TETRACHLORIDE <0.05
VINYL RACETATEZ <0.50
=Z0MODICELOROMETHANE <0.05
1,1,2,2 TETRACHLOROETHANE <0.05
31, 2-DICHLOROPROPANE <0.05
TFENS-1,3-DICKLOROPROPENE <0.05
T=IC-JORO~THLNV <0.05
DIZROMOCHLOROMETH? <0.05
1,1,2-TRICELOROE THANL <0.05
ZZNZENZ <0.05
CIs-1,3-DICELORQOPRQPENE <0.05
2-CHLOROETHYLVINYLETHER : <0.50
3ROMOTORM <0.3
2-=ZEXANONE (MBK) <0.50
£ -MZTHYL-2-PINTANONE (MIBK) <0.50
TZTRACELOROETHENE <0.05
TCLUENE <0.05
C=ZLOROBENZENE <0.05
ZTEYLBENZENE _ <0.05
STYRINE i <0.05
TCTHL XYLENES <0.05

SURROGATE PERCENT RECOVERIES

--=3ROMOFLUOROMETHANE (%) 104
3ROMOFLUOROBENZENE (%) 106

TOLUZNE-DB (%) : 100



)\1 AnclyticolTechnologies, Inc.

ADDITIONAL COMPOUNDS (SEMI-QUANTITATED)

TZIST : VOLATILE ORGANICS (EPA 8240)
ATI I.D. : 41035903

}0O ADDITIONAL COMPOUNDS
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GC¥S - RESULTS

ORGANICS (EPA B8240)

CAMP, DRESSER AND MCKEE
1257-121-CP-SUBS

CITY OF SANTA FE LANDFILL
LF-1/55-7

NON-AQUEOUS

ATI I.D. :

DATE SAMPLED
DATE RECEIVED
DATE EXTRACTED
DATE ANALYZED
UNITS

DILUTION FACTOR

41035904

10/08/94
10/10/94
10/21/94
10/22/94
MG/KG

CZLOROMETHANT
= ROMOMETHANE

Y INYL CELORIDE
CEZLOROETHANE

ITHYLENE CHLORIDE <0.3
ZZETONE <0.50
CZR30N DISULFIDE <0.05
*, 1-DICHELOROEZTHEENE <0.05
Z, 1-DICHELOROETHEINE <0.05
" 2-DICHLOROETEENE (TOTAL) <0.05
JOROFORY <0.05
- 2~DICHLOROZTHANE <0.05
Z~2UTENONE (MEK) <0.50
Z,1,1-TRICELCROZTHANE <0.05
Z2R30N TETRACELORIDE <0.05
FINYL ACETATE <0.50
==0MODICELOROMETHANE <0.05
Z,1,2,2-TETPACELOROETHANE <0.05
~ . 2-DICHLOROPROPANE <0.05
TRINS-1,3-DICHLOROPROPENE <0.05
TRICELOROZTHINE <0.05
I 3ROMOCHLOROMETEANE <0.05
Z,1,2-TRICELOROETHANE <0.05

CZZLOROBENZIEINE
T THEYVLBENZENS
S LRENE

TZTAL XYLENES

SURROGATZ PERCENT RECOVERIES

—=*3ROMOFLUOROMETHANE (%
SZ0MOFLUGROBENZENE (%)

TOLUINE-DB (%)

)

103
106
99
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ADDITIONAL COMPOUNDS (SEMI-QUANTITATED)

TZST : VOLATILE ORGANICS (EPA 8240)
ATI I.D. : 41035904

KO ADDITIONAL COMPOUNDS
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GCMS - RZSULTS
REAGENT BLANX

TZST : VOLATILE ORGANICS (EPA B8240)

ATI I.D. : 410359

CLIENT : CAMP, DRESSER AND MCKEE DATE EXTRACTED : 10/21/94
SROJECT 2 : 1257-121-CP-SUBS - DATE ANALYZED : 10/22/94
TROJECT NAME : CITY OF SANTA FE LANDFILL UNITS : MG/KG
CLIENT I.D. : REAGENT BLANK DILUTION FACTOR : N/A
COMPOUNDS RESULTS
C":JOROVE'T'I{.:‘ T‘JL <0 50
S SOMOMETH2 <0.50
VINYL CEL ORLD" <0.05
CZLOROETHANE <0.05
MZTEYLENE CHLORIDE <0.3
LCZTONE <0.50
CZ3X30N DISULFIDE <0.05

1, 1-DICHELOROETHENE <0.05

1, 1-DICHLOROETHANE <0.05

1,_ DICELOROETHENE (TOTAL) <0.05

C=Z.0ROFORM : <0.05
1,2-DICELOROZTHANE <0.05

?-SUTANONE (MEKX) <0.50

Y, 1-TRICHLOROETHANE - <0.05

_..AB0N TETRACELORIDE <0.05
VINYL ACETATE <0.50
S=OMODICHLOROMETHANE <0.05
1,31,2,2-TETRACHLOROETHANE <0.05

i, 2-DICHLOROPROPANE <0.05
TZ3NS-1,3-DICHLOROPROPENE <0.05
TR ICHLOROEZTHINE <0.05-
T Z=ROMOCHLOROMETHANE <0.05
i,%,2-TRICHLOROZTEANE <0.05
2ZZENE ' <0.05

I3-1,3-DICHLOROPROPENE - <0.05
2 -CELOROZTHYLVINYLETHER <0.50
SEOHOTORM <0.3
2-EZHENONZ (MBX) <0.50
£ -IZTHYL-2-PENTANONE (MIBK) <0.50
TZ TRECHLOROETEZINE : <0.05
TGLUENE <0.05
CHZOROBENZENE ' <0.05
ZTEYL3ENZENE <0.05
STTREKE <0.05
TCTAL XYLENES <0.05

SURROGATE PERCENT RECOVERIZS
DI SROMOTLUOROMETHANE (%) 105
27 TMOFLUOROBENZENE (%) 107
JENZ-D8 (%) 99
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QUALITY CONTROL DATA

ATI I.D. :

TEST : VOLATILE ORGANICS (EPA 8240)

410359

10/22/94

NON-AQUEOUS

MG/XG

CLIENT : CrMP, DRESSER AND MCKEE

PROJECT # : 1257-121-CP-SUBS DATE ANALYZED :

PROJECT NAME : CITY OF SANTA FE LANDFILL SAMPLE MATRIX :

REF I.D. = 41035501 UNITS :
DUP.

SAMPLE CONC. SPIKZD % SPIKED
RESULT SPIKED SAMPLE REC.SAMPLE

l 1-DICHLOROETHENE

”?IC ILOROETHENE
CHELOROBENZENE
TOLUCNE

W
o

ecovery = (Spike Sample Result - Sample Result)

<0.05 2.5 2.3 92 2.4
<0.05 2.5 2.7 108 2.7
<0.05 2.5 2.4 %6 2.4
<0.05 2.5 2.4 © 96 2.5
<0.05 2.5 2.3 92 2.3
____________________________________ X 100

Spike Concentration

=FD (Relative % Di

iference)

1]

(Spiked Sample - Duplicate Spike)
Result Sample Result

Average of Spiked Sample
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TOTAT, URANITRM

ANATYSIS RESULTS SUMMAERY

By Laser-induced Kinetic Phosphorimetry
Lzb Name: Znalytical Technologies, Inc. Date Collected: 10/08/9%94
Client Name: ATI-NM Date 2Znalyzed : 10/19/94
Client Project ID: CDM -- £1035§ Sample Matrix Soil
Laeb Sample ID Series: 94-10-106
Total Urznium

Client Sample ID [ Lab Sample ID (ug/g )

LF-3/88-8 10-106-01 1.423 +0.022

LF-2/88-4 10-106-02 0.769 £0.012

LF-2/85-7 10-106-03 0.644 +£0.010

LF-1/85-7 10-106-04 0.450 =0.007

2lank 10-106-21 0.000 =0.001
Reported Uncertainties are tha EIstimated Total Propacat=d Uncerczainties

g2 ATI S0P 743PC for details oI T2U determinations.

=
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]
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TOTAL URANIUM BLANK SPIKE RESULTS SUMMARY

By Laser-Induced Kinetic Phosphorimetry

Leb Neme: Analytical Technoleogies, Inc. Date Collected: 10/14/54
Clisnc Name: ATI-NM Date Analyzed : 10/19/54
Client Project ID: CDM -- 410359 Sample Matrix : Soil

Spike Cormnc. Rep't Conc.
Lab Sample ID (ug/g ) (ug/g )
54-i0-106-S1 12.50 + 1.88 12.58 + 1.70

Hatrix Spike Control Limits = Known (g) + Native Concentration
8.25 * (4 + Native Concentration).

ATI usas these control limits for all KPA Uranium measuraments

fcceptanca Range for spike samples is the known value + the
cerirel iimits stated above. The reporzad value, without the
uncercainty, snould be compared to that rangs. .
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TOTAL URANIUM MATRIX SPIXKE

RESULTS SUMMARY

By Lassr-Induced Kinetic Phosphorimetry

Lazb Name: Analytical Technologies, Inc.

Client Name: ATI-NM

Date Collected: 10/08/94

ate 2nalyzed

10/18/

(¥e)
f1=8

Sample Matrix : Soil

Acceptance Rance for spike samples is th
cencrcel limics stated above. The report
uncertainty, should be comparad to that

cl

Xnewn Conc. Res't Conc.

Lab Sample ID (ug/g ) (ug/g )

©4-10-105-M1 13.22 + 3.48 12.56 + 0.1¢
Reported Uncertainties are the Zstimazted Totzl Propagated Uncertainties
Sze ATI S0P 743FC for detzails of TPU determinations.
ATI sets control limits for KPA Uranium measuremsnts as follows:
Zlank Spike Control Limits = Known () z 0.15 * pu.
Matrix Spiks Centrol Limits = Known (u) + Native Concentration
= 0.25 * (p + Native Concentration).

ranium measurements

+ the

O Y
é value, without the
e
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)! ék: AnO,)’TiCOlTECh nOlOgieS, Inc. 2709-D Pan Amencan Freeway. NC = Albucuerque NM §7107

Pnone (505) 344.3777 FAX (508) 3442413

ATI I.D. 410310

BRE

i

RECEIVED

0CT 2 8 1994

Camp, Dresser & Mckee, Inc. “QEQ & MeKEE \NG.
2405 Louisiana Blvd. NE CAMP?S%?E&%&E?i”l
AFC-5, Suite #740

Albuguerque, NM 87110

October 27, 1994

Project Name/Number: CITY OF SANTA FE LANDFILL 1257-121-CP-SUBS
Attention: Anne Urenda

On 10/04/94, Analytical Technologies, Inc., (ADHS License No.
220015), received a request to analyze non~agqueous sample(s).
The sample(s) were analyzed with EPA methodology or equivalent
methods. The results of these analyses and the quality control
data, which follow each set of analyses, are enclosed.

EPA Method 418.1 aznalyses were performed by Analytical
.Technologies, Inc., Albuguergue, NM.

Total Uranium analyses were performed by Analytical Technologies,
inc., 225 Commerce Drive, Fort Collins, CO.

A1l other analyses were performed by Analytical Technologies,
Inc., 9830 S. 51st Street, Suite B-113, Phoenix, AZ.

If you have any questions or comments, please do not hesitate *o
contact us at (505) 344-3777.

ein, Ph.D.

Lef&tia Krakowski, Ph.D. H. Mitchell Rubkn
Project Manager Laboratory Manager
MR:jt

Enclosure

Corporate Offices: 5550 Morehouse Drive  Son Diego. CA 92121 (619) 438-9141



)\| AnalyticolTechnologies, Inc.

CLIENT : CAMP, DRESSER & MCKEE INC. DATE RECEIVED :10/04/94
PROJECT # :1257-121-CP-SUBS
PROJECT NAME :CITY OF SANTA FE LANDFILL REPORT DATE :10/27/94

ATI ID: 410310

DATE
LTI # CLIENT DESCRIPTION MATRIX COLLECTED
01 LF-4/SS-5 NON-2Q 10/04/94

—-—--TOTALS---
MATRIX £SAMPLES
NON-AQ 1

ATI STANDARD DISPOSAL PRACTICE

1e samples from this project will be disposed of in thirty (30) days from
T <he date of this report. If an extended storage period is required, please
contact our sample control department before the scheduled disposal date.



NEW MEXICO
ENVIRONMENT DEPARTMENT

1190 Saint Francis Drive, Room N2150

'ANA MARTINEZ P.0. Box 3469 RYAN FLYNN
P A Santa Fe, New Mexico 87502-5469 Secrotny
Phone (505) 827-0197 Fax (505) 827-2902
JOHN A. SANCHEZ BUTCH TONGATE
Lt. Governor WWW.env.nm.gov Deputy Secretary

Certified Mail — Return Receipt Requested No. 7014 1200 0002 0265 7825

April 20, 2016

Lawrence M. Garcia, Special Projects Administrator
Solid Waste Management Division

City of Santa Fe

P.O. Box 909

1142 Siler Road

Santa Fe, New Mexico 87507-0909

Re: Methane Exceedances at the Closed Paseo de Vista Landfill

Dear Mr. Garcia:

On April 19, 2016, Marc L. Bonem, Enforcement Officer, EA-II, Solid Waste Bureau (“SWB”),
New Mexico Environment Department (“NMED”), inspected the closed Paseo de Vista Landfill
to determine compliance with the New Mexico Solid Waste Rules (“SWR”), 20.9.2 — 20.9.10
NMAC.

As part of the landfill inspection, Mr. Bonem performed verification methane monitoring along
the perimeters of the landfill. At four monitoring points located along the east, south and west
boundaries of the landfill, the combustible gas indicator’s methane readings achieved or
exceeded 100 % of the Lower Explosive Limit (“LEL”).

REGULATORY DISCUSSION

The SWR, 20.9.6.9(A)(3)(h)(iil) NMAC, requires municipal and special waste landfill owners
and operators to have a written post-closure care plan, approved by the secretary, which includes
“a methane monitoring plan in compliance with Subsections B and C 0f20.9.5.9 NMAC.” The
SWR, 20.9.5.9(B)(2) NMAC, requires municipal and special waste landfill owner and operators
to prevent the generation and lateral migration of methane such that the “concentration of
methane does not exceed the LEL at the facility property boundary.” The SWR, 20.9.5.9(C)(3)
NMAUC, states that if methane gas levels exceed the limits specified in 20.9.5.9(B)(1) and (2)
NMAC, the landfill owner or operator shall “(a) immediately take all necessary steps to ensure
protection of public health, welfare and the environment and notify the secretary; (b) within
seven days of detection, record the methane levels detected and a description of the steps taken
to protect public health, welfare and the environment; and (¢) within 60 days of detection,



Lawrence M. Garcia
April 20,2016
Page 2 of 2

implement a remediation plan approved by the secretary for the methane releases, and notify the
secretary that the plan has been implemented; the plan shall describe the nature and extent of the
problem and the proposed remedy...”.

REQUESTED CORRECTIVE ACTION

Considering the foregoing, the SWB requests your immediate action in this matter to more fully
assess the methane-related conditions at the landfill, presumably in part, by contracting with an
environmental consultant or otherwise accomplishing a thorough methane monitoring
assessment with rigorous sampling. Compliance with the actions specified at 20.9.5.9(C)(3)
NMAC (as appropriate) and any additional actions required under the approved post-closure care
plan, is necessary. Specific and technical questions regarding corrective action in this matter
should be coordinated with George Schuman, Manager, Permit Section, (505) 827-2328,
george.schuman(@state.nm.us, or his designate.

The failure to assure timely and appropriate corrective action will result in additional
enforcement action, which may include the assessment of a civil penalty.

If you have any questions regarding this correspondence, please call me at (505) 222-9585 or
you may reach me via electronic mail at chuck.akeley@state.nm.us.

Sincerely,

24

George W. Akeley Jr. (Chuck)
Solid Waste Bureau, Enforcement Section Manager

Enclosure — Copy of Solid Waste Facility Inspection Report and Monitoring Map (4/19/2016)
GWA:mlb
cc: George Schuman, Manager, Permit Section, Solid Waste Bureau /via electronic mail]

Teri D. Monaghan, Enforcement Coordinator, Solid Waste Bureau fvia electronic mail]
Marc L. Bonem, Enforcement Officer, EA-II, Solid Waste Bureau jvia electronic mail]



STATE OF NEW MEXICO - ENVIRONMENT DEPARTMENT
Page 2 SOLID WASTE FACILITY INSPECTION REPORT

Facility: Paseo de Vista Landfill (clsd) Inspector(s): Marc L. Bonem

¥ EVIDENCE OF UNAUTHORIZED WASTE 16. PERMIT REQUIREMENTS (in Effect)
& [_)Bulk Liquids b. [_)Batiories a. [_1No Faclity Pormit
C. [ JHazerdousWaste d. [_)infectious Weste b. [_]Unauthorized Modification
; Ldmw :‘ l[jm c Hmum
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NEW MEXICO
ENVIRONMENT DEPARTMENT

1190 Saint Francis Drive, Room N2150

USAN, TINEZ aBaxeil RYAN FLY,
] Santa Fe, New Mexico 87502-5469 e
Phone (505) 827-0197 Fax (505) 827-2902
JOHN A. SANCHEZ BUTCH TONGATE
Lt. Govemnor WWwW.env.num.gov Deputy secrmry

NEW MEXICO ENVIRONMENT DEPARTMENT
SOLID WASTE BUREAU
ENTRY NOTIFICATION

Facility Name: /.;;( SL C/ & _// /S 7¢£‘f A /C (
Facility Address: &2’_5 f &jl 5 ¥ ﬁ /? T 650-117(0 /Cé

This is to notify you that pursuant to New Mexico Solid Waste Act (“SWA”), NMSA 1978,
Section 74-9-33, as an authorized representative of the New Mexico Environment Department
(“NMED?”), I am allowed to enter this facility and/or vehicle at any reasonable time in order to
make an inspection or investigation of solid waste management practices.

This is also to notify you that in accordance with the New Mexico Solid Waste Rules (“SWR”),
20.9.2.12 NMAC, as an authorized representative of the NMED, I am authorized to investigate,
inspect, enforce, monitor or sample at this facility and/or vehicle.

I have presented you with credentials indicating that I am duly authorized to enforce and
administer all laws, rules and regulations within the jurisdiction of the NMED.

%//“ué———’ gM | 4/___/7_ 1S

NMED Authorized Representative Date

M{m qﬂlO{“ZOKZ Q

Facility Repr%jltative = Date




STATE OF NEW MEXICO - ENVIRONMENT DEPARTMENT

SOLID WASTE FACILITY INSPECTION REPORT

MTE:_lf _’/ 7"’2 __p / 3/ FACILITY NaME: Paseo de Vista Landfill CONTROL &:

FACLITY OPERATOR:_City of Santa Fe

FACLITY LOC.: East of BuRRt

msTRICT:_EA - 11

(NW of Paseo de Las Vistas)

Routine Bmw
Compiaint Other

| Suspected Vielstion

|| Closure / Post Closure

TYPE OF FACILTY: Landfill (closed)

sTatus:[ Jwrermm [ remsrED cLOSED  proNE: N-A.

OPERATING HOURS: N.A. pays oFweex: N.A.

TYPEOF WASTE HANDLED [ Jmsw [ moustrir [ Jcap [] sPECIAL Tone/Cu. Yds. N.A.___ OsllyMontity (circle one)

1. FACLITY | OPERATIONAL CONTROLS

a  [_ILier b, [_jRoads Msintained
[ Noise d. [__)Vectors

. HD\HIO& :' Hmm
] Tioping /Insp. Area . Scavenging Control
L |G Control S

k L_]Compection ]

3. mm‘:mam:M
a. |_]Coertited b. Hmmm

c. [ )Emokyess Traived  d.

4. COVER
3. [ )Dwiv Acgfer b. ) intermediste Anpled
c. [_)Gnal Cover d ]
: HM f.  [_)Stsbiized Vegetation

§. MONITORING / SAMPLING / ANAL YZING / HANDLING

a Methene b. [__JLeachsis
c. Ground Water d. [ )ineuthorized Waste Anaized
e. [ _IFrequency Mesintsined (. [ )Proper Equip./ Test Used
o L _IGes Contral h. L] Waste Propedy Processed
. L
S. DRAINAGE / EROSION
B Hmm b. ) Water Runoff
c
7. PROPER STORAGE / IBOLATION / DISPOSAL
8. [_]Speciel Weste b. [_lHazercous Waste
c. |_infectious Waste d. |_lAsbesfos
e [_]Tires f. [__JWhits Goods
9. [_]Recyclabies h. [_JLend Acki Batieries
I [_]Hot Wasfe J} [_1Timely Removal
k [_JAsh s
m. ) Insfer Stadons n
PAGE 10f___ Z

o [_INMEDFeclyOther b. [ _JArea Restricied
¢. [_]Clean Up Assured d. [_]Treneportation Assured

a.

b.

c. [_]Contaminated Waste/Soll Analyzed
d.

<.

f.

13. SPECIAL WASTE RECORDS (Type)

a. [_]lab Anslysis Results  b. [_]Psint Filter Test Resulls
¢. [_]Meanifests d. [_)Remediation Documentation
e Hrwmc«mm

f. ]

Conlinued on Page 2
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CITY OF SANTA FE, METHANE MONITORING REPORT

Last update provided on 8/06/2014 3rd_ Quarter 2014 report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date 10/15/2014 Barometric Pressure: 30.19 in and falling Temperature: 76° F

Weather conditions: Fair
Wind Direction: W Wind Speed: 6 MPH
Date & amount of last precipitation (within last 48 hours): 00”

Instrument: M-40 Industrial Scientific Date instrument last calibrated: September 1,
2014

Methane sampling type: (Dedicated Probe)

Location Time Total Well CH4
See attached sample | sampling | Depth %

Map began time LEL
MW-12 3:35 PM 12 Min 15° 0
MW-13 3:57 PM 19 Min 29.5° 0
MW-10 4:20 PM 30 Min 47 6
MW-11 4:40 PM 20 Min 80° 9

Scale house
Scale Crawl

space 1:48 PM 10 Min N/A 0
Scale house

Inside 1:37 PM 10 Min N/A 0
Truck

Tunnel 2:10 PM 10 Min N/A 0
Tipping

Floor 2:25 PM 10 Min N/A 0

Transfer station

Offices 3:15PM 10 Min N/A 0
Bailing

Room 2:40 PM 10 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
September 17, 2014. Monitoring wells ten and eleven was monitored for approximately twenty

minutes and stabilized. Monitoring wells ten and eleven are deeper wells, and the casings are
left open for passive ventilation. Both monitoring wells ten and eleven showed minimal
amounts of methane percentages but were still within regulations, I think this is attributed to

the barometric pressures falling.




CITY OF SANTA FE. METHANE MONITORING REPORT

last update provided on 12/16/2015 1** Quarter 2016 report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date May 4, 2016 Barometric Pressure: 29.62 in and rising Temperature: 66° F

Weather conditions: (Partly Cloudy with 20% Chance of thunder showers

Wind Direction: SW Wind Speed: 30 MPH
Date & amount of last precipitation (within last 48 hours): 0.00”

Instrument: QRAY Date instrument last calibrated: 10/16/2015

Methane sampling type: (Dedicated Prob )

Location Time Total Well CH4
See attached sample | sampling | Depth %
Map began time LEL
MW-12 10:11 19 Min 15° 0
MW-13 10:33 12 Min 29.5° 0
MW-10 11:03 25 Min 47 67%
MW-11 12:01 21 Min 80’ 52%

Scale house
Scale Crawl

space 8:27 12 Min N/A 0
Scale house

Inside 8:15 10 Min N/A 0

Truck
Tunnel 9:21 12 Min N/A 0
Tipping

Floor 9:07 10 Min N/A 0

Transfer station

Offices 8:45 16 Min N/A 0
Bailing

Room 9:41 12 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
March 29. 2016. Only monitoring ports ten and eleven has H-4 methane present. Both

monitoring wells ten and eleven were sampled for approximately twenty minutes.




CITY OF SANTA FE, METHANE MONITORING REPORT

last update provided on May 4, 2016 2" Quarter 2016 report
Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date July 7, 2016 Barometric Pressure: 30.37 in and rising Temperature: 56° F

Weather conditions: (Partly Cloudy with 20% Chance of thunder showers

Wind Direction: N Wind Speed: 6 MPH
Date & amount of last precipitation (within last 48 hours): 0.00”

Instrument; Industrial Scientific Ventis MX4 Date instrument calibrated: 5/16/2016

Methane sampling type: (Dedicated Prob )

Location Time Total Well CH4
See attached sample sampling | Depth %

Map began time LEL
MW-12 10:44 15 Min 15° 0
MW-13 11:03 15 Min 29.5° 0
MW-10 11:21 19 Min 47 0
MW-11 11:43 19 Min 80’ 0

Scale house
Scale Crawl

space 9:08 19Min N/A 0
Scale house
Inside 8:45 20 Min N/A 0
Administrative
Building 9:23 30 Min N/A 0
Truck
Tunnel 10:15 10 Min N/A 0
Tipping
Floor 10:00 13 Min N/A 0
Bailing
Room 10:29 10 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
June 29, 2016. Methane monitoring well 10 (MW10) showed minimal amounts of H-4 present.
All the other monitoring wells had no sign of methane present. including the Transfer Station.
The monitoring device used is new and was calibrated by the vendor.




CITY OF SANTA FE, METHANE MONITORING REPORT

Last update provided on 3/31/2015 2nd Quarter 2015 report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date 7/30/2015 Barometric Pressure: 30.34 in and rising Temperature: 60° F

Weather conditions: Partly Cloudy
Wind Direction: NE Wind Speed: 4 MPH

Date & amount of last precipitation (within last 48 hours): Two tenths of an inch

Instrument: M-40 Industrial Scientific Date instrument last calibrated: July 29, 2015

Methane sampling type: (Multi-Gas Probe)

Location Time Total Well CH4
See attached sample | sampling | Depth %
Map began time LEL
MW-12 11:10 AM 15 Min 15° 0%
MW-13 11:30 AM 20 Min 29.5° 0%
MW-10 12:30 PM 25 Min 47 18%
MW-11 12:00 PM 25 Min 80’ 0%

Scale house
Scale Crawl

space 9:43 AM 12 Min N/A 0
Scale house

Inside 930 AM 11 Min N/A 0
Truck

Tunnel 10:45 PM 13 Min N/A 0
Tipping

Floor 12:04 PM 11 Min N/A 0

Transfer station

Offices 10:00 AM 11 Min N/A 0
Bailing

Room 10:45 PM 13 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
June 30, 2015. The only monitoring location that had any sign of H-4 Methane present was
Monitoring wells ten. Monitoring well 10 was sampled for twenty-five minutes and stabilized
at 18% H-4 Methane. Monitoring wells ten is one of our deepest wells, and the casing is left
open for passive ventilation.




CITY OF SANTA FE. METHANE MONITORING REPORT

Last update provided on 10/15/2014 1st Quarter 2015 report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date 4/7/2015 Barometric Pressure: 30.19 in and rising Temperature: 23° F

Weather conditions: Overcast
Wind Direction: N Wind Speed: 2 MPH
Date & amount of last precipitation (within last 48 hours): 00

Instrument: M-40 Industrial Scientific Date instrument last calibrated: March 31, 2015

Methane sampling type: (Multi-Gas Probe)

Location Time Total Well CH4
See attached sample | sampling | Depth %
Map began time LEL
MW-12 1:20 PM 20 Min 15’ 2%
MW-13 1:26 PM 20 Min 29.5’ 3%
MW-10 1:55 PM 9 Min 47 126%
MW-11 2:11 PM 13 Min 80’ 111%

Scale house
Scale Crawl

space 11:14 AM 10 Min N/A 0
Scale house

Inside 11:25 AM 14 Min N/A 0

Truck

Tunnel 12:43 PM 10 Min N/A 0
Tipping

Floor 12:04 PM 11 Min N/A 0

Transfer station

Offices 11:51 AM 11 Min N/A 0
Bailing

Room 12:19 PM 10 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
March 31, 2015. Monitoring wells ten and eleven was monitored for approximately twelve
minutes and exceeded 100% of H-4 Methane. Monitoring wells ten and eleven are deeper
wells, and the casings are left open for passive ventilation. Both monitoring wells ten and
eleven have consistently showed methane percentages. The Division believes that based on
barometric pressures the presence of methane gas is stronger on occasion. The Division will
conduct a seven dav monitoring event and provide the data. and the Division plan based on the
seven day monitoring results.




CITY OF SANTA FE, METHANE MONITORING REPORT

Last update provided on 7/30/2015 3rd Quarter Methane Monitoring report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date 10/29/2015 Barometric Pressure: 30.22 in and rising Temperature: 65° F

Weather conditions: Mostly Sunny
Wind Direction: N Wind Speed: 12 MPH
Date & amount of last precipitation (within last 48 hours): None

Instrument: M-40 Industrial Scientific Date instrument last calibrated: July 29, 2015

Methane sampling type: (Multi-Gas Probe)

Location Time Total Well CH4
See attached sample sampling | Depth Y%
Map began time LEL
MW-12 11:37 AM 20 Min 15° 0%
MW-13 12:01 PM 20 Min 29.5° 0%
MW-10 12:26 PM 20 Min 47 2%
MW-11 12:50 PM 20 Min 80’ 2%

Scale house
Scale Crawl

space 10:31 AM 10 Min N/A 0
Scale house

Inside 10:20 AM 10 Min N/A 0

Truck
Tunnel 11:19 AM 10 Min N/A 0
Tipping

Floor 10:54 AM 10 Min N/A 0

Transfer station

Offices 10:43 AM 10 Min N/A 0
Bailing

Room 11:05 AM 13 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
September 29, 2015. The only monitoring location that had any sign of H-4 Methane present
was monitoring wells ten and eleven. Both monitoring wells 10 and eleven were sampled for
twenty minutes and stabilized at 2% H-4 Methane. Both well casing is left open for passive
ventilation.




CITY OF SANTA FE, METHANE MONITORING REPORT

Last update provided on 10/29/2015 4th Quarter Methane Monitoring report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Gatcia

Date 12/16/2015 Barometric Pressure: 29.87 in and rising Temperature: 14° F
Weather conditions: Mostly Sunny

Wind Direction: N Wind Speed: 6 MPH

Date & amount of last precipitation (within last 48 hours): None

Instrument: M-40 Industrial Scientific Date instrument last calibrated: Dec 14, 2015

Methane sampling type: (Multi-Gas Probe)

Location Time Total Well CH4
See attached sample sampling | Depth %
Map began time LEL
MW-12 2:12 PM 21 Min 15° 0%
MW-13 1:48 PM 20 Min 29.5° 0%
MW-10 2:39 PM 21 Min 47 35%
MW-11 3:04 PM 24 Min 80’ 43%

Scale house
Scale Crawl

space 10:55 AM 10 Min N/A 0
Scale house

Inside 10:38 AM 10 Min N/A 0

Truck

Tunnel 12:15 PM 10 Min N/A 0
Tipping

Floor 12:00 PM 10 Min N/A 0

Transfer station

Offices 11:09 AM 17 Min N/A 0
Bailing

Room 12:30 AM 13 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
December 16, 2015. The only monitoring location that had any sign of H-4 Methane present

was monitoring wells ten and eleven. Both monitoring wells ten and eleven were sampled for
approximately twenty minutes. although these wells showed signs of H-4 Methane both wells
were below regulated limits. Both well casing is left open for passive ventilation.




CITY OF SANTA FE. METHANE MONITORING REPORT

Last update provided on 11/21/2014 1st Quarter 2014 report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date 5/24/2013 Barometric Pressure: 30.00 in and rising Temperature: 54:: F

Weather conditions; Fair with wind speed at four MPH

Wind Direction: N/W Wind Speed: 4 MPH
Date & amount of last precipitation (within last 48 hours): 00”

Instrument: M-40 Industrial Scientific Date instrument last calibrated: March 20, 2014

Methane sampling type: (Dedicated Probe)

Location Time Total Well CH4
See attached sample sampling | Depth %

Map began time LEL
MW-12 10:30 AM 20 Min 15° 0
MW-13 11:15 AM 20 Min 29.5° 0
MW-10 1127 AM 30 Min 47 44
MW-11 10:06 AM 31 Min 80’ 47

Scale house
Scale Crawl

space 1:10 AM 11 Min N/A 0
Scale house

Inside 12:38 PM 12 Min N/A 0
Truck

Tunnel 2:36 PM 14 Min N/A 0
Tipping

Floor 12:07 PM 10 Min N/A 0

Transfer station

Offices 1:28 AM 15 Min N/A 0
Bailing

Room 2:14 PM 11 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
March 31, 2014. Monitoring well ten and eleven was monitored for approximately thirty

minutes and stabilized. Both well casings are left open for passive venting. Both well depths

are deep and I did not purge the casing as we normally do.




CITY OF SANTA FE, METHANE MONITORING REPORT

Last update provided on 3/24/2014 2nd Quarter 2014 report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia/Eric Lucero

Date 8/6/2014 Barometric Pressure: 30.00 in and steady Temperature: 63< F

Weather conditions: Fair with wind speed at seven MPH

Wind Direction: N/W Wind Speed: 7 MPH
Date & amount of last precipitation (within last 48 hours): 00”

Instrument: M-40 Industrial Scientific Date instrument last calibrated: June 24, 2014

Methane sampling type: (Dedicated Probe)

Location Time Total Well CH4
See attached sample | sampling | Depth %
Map began time LEL
MW-12 3:35PM 10 Min 15’ 1
MW-13 3:57 PM 10 Min 29.5° 1
MW-10 4:20 PM 10 Min 47 51
MW-11 4:40 PM 31 Min 80’ 53

Scale house
Scale Crawl

space 1:48 PM 10 Min N/A 0
Scale house

Inside 1:37 PM 10 Min N/A 1

Truck

Tunnel 2:10 PM 10 Min N/A 0
Tipping

Floor 2:25 PM 10 Min N/A 0

Transfer station

Offices 3:15PM 10 Min N/A 0
Bailing

Room 2:40 PM 10 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
June 24, 2014. Monitoring wells ten and eleven was monitored for approximately ten minutes
and stabilized. Monitoring wells ten and eleven are deeper wells, and the casings are left open
for passive ventilation. Both monitoring wells ten and eleven showed elevated methane
percentages but were still within regulations, I think this is attributed to the barometric
pressures holding steady.




CITY OF SANTA FE. METHANE MONITORING REPORT

Last update provided on 8/06/2014 3rd_ Quarter 2014 report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date 10/15/2014 Barometric Pressure: 30.19 in and falling Temperature: 76° F

Weather conditions: Fair
Wind Direction: W Wind Speed: 6 MPH
Date & amount of last precipitation (within last 48 hours): 00”

Instrument: M-40 Industrial Scientific Date instrument last calibrated: September 1,
2014

Methane sampling type: (Dedicated Probe)

Location Time Total Well CH4
See attached sample | sampling | Depth %

Map began time LEL
MW-12 3:35 PM 12 Min 15° 0
MW-13 3:57PM 19 Min 29.5° 0
MW-10 4:20 PM 30 Min 47 6
MW-11 4:40 PM 20 Min 80’ 9

Scale house
Scale Crawl

space 1:48 PM 10 Min N/A 0
Scale house

Inside 1:37 PM 10 Min N/A 0
Truck

Tunnel 2:10 PM 10 Min N/A 0
Tipping

Floor 2:25 PM 10 Min N/A 0

Transfer station

Offices 3:15PM 10 Min N/A 0
Bailing

Room 2:40 PM 10 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
September 17, 2014. Monitoring wells ten and eleven was monitored for approximately twenty
minutes and stabilized. Monitoring wells ten and eleven are deeper wells, and the casings are
left open for passive ventilation. Both monitoring wells ten and eleven showed minimal
amounts of methane percentages but were still within regulations. I think this is attributed to
the barometric pressures falling.




CITY OF SANTA FE, METHANE MONITORING REPORT

Last update provided on 3/29/2013 3rd Quarter 2013 report

Landfill Name: Paseo de Vista Landfill Sampler name: Lawrence Garcia

Date 10/22/2013 Barometric Pressure: 33.32 in and falling Temperature: 69° F

Weather conditions: Fair with blowing gusts from ten to fifteen MPH

Wind Direction: S Wind Speed: 16 MPH
Date & amount of last precipitation (within last 48 hours): 00”

Instrument: M-40 Industrial Scientific Date instrument last calibrated: Sept 15, 2013

Methane sampling type: (Dedicated Probe)

Location Time Total Well CH4
See attached sample sampling | Depth %
Map began time LEL
MW-12 12:15 PM 20 Min 15° 0
MW-13 12:48 PM 25 Min 29.5° 0
MW-10 1:22 PM 23 Min 47’ 0
MW-11 2:10 AM 15 Min 80’ 0
Scale Crawl
space 10:34 AM 10 Min N/A 0
Scale house
Inside 11:20 AM 10 Min N/A 0
Truck
Tunnel 10:51 AM 12 Min N/A 0
Tipping
Floor 11:30 AM 20 Min N/A 0
Transfer station
Offices 11:10 AM 12 Min N/A 0
Bailing
Room 11:55 AM 12 Min N/A 0

COMMENTS: The City of Santa Fe Environmental Services Division conducted sampling on
September 15, 2013. Monitoring well ten and eleven was monitored for approximately fifteen
to twenty minutes. Both well casings are left open for passive venting. The methane LEL %
was at zero for all monitoring points. The barometric pressure was falling which could have
created a vacuum affect drawing fresh air from the surface.




