
M60050,000461.
MCA5 EL TORO
.S.SZCNo. 5O9O.3

Southwest Division

Naval Facilities Engineering Command

..._ Contracts Department

1220 Pacific Highway, Building 127, Room 112

San Diego, CA 92132-5190

CONTRACTNO. N68711-98-D-5713
CTO NO. 0005

FINAL

WORK PLAN
Revision 0 _'

May 7, 1999

GEOTECHNICAL EVALUATION OF BORROW SOURCE
FOR LANDFILL COVERS

MARINE CORPS AIR STATION EL TORO

___ EL TORO, CALIFORNIA

DCN: FWSD-RAC-99-0228

FOSTER WHEELER ENVIRONMENTAL CORPORATION
1230 Columbia Street, Suite 640

San Diego, CA 92101

_D/avi_ Di_i'_n _
Geologist

William D. Olson, P.E.

,.._. Project Manager



FOST R WH EELE R
'-' FOSTER WHEELER ENVIRONMENTAL CORPORATION

TRANSMITTAL/DELIVERABLE RECEIPT

Contract No. N-68711-98-D-5713 Document Control No. FWSD-RAC-99-0228

File Code: 5.0

TO: Contracting Officer DATE: 5/7/99

Naval Facilities Engineering Command CTO: 0005
SouthwestDivision LOCATION: MCASE1Toro

Mr. Richard Lovering, 02R.RL
1220 Pacific Highway
SanDiego,CA92132-5190 _

FROM: ' _'_i_ "-_/
Neii Hart, Program Manager

DESCRIPTION: Final Work Plan, Geotechnical Evaluation of Borrow Source For

Landfill Covers, May 7, 1999

"---._ TYPE: [] Contract/Deliverable [] CTODeliverable [] Notification
[] Other

VERSION: Final REVISION#: 0

(e.g. Draft, Draft Final, Final, etc.)

ADMINRECORD: Yes [] No [] Category [] Confidential []
(PM to Identify)

SCHEDULED DELIVERY DATE: 5/7/99 ACTUAL DELIVERY DATE: 5/7/99

NUMBER OF COPIES SUBMITTED: 10/2C/7E

COPIES TO: (Include Name, Navy Mail Code, and Number of Copies)

NAVY! FWENC: OTHER:(DistributedbyFWENC)

G. Tinker (5B2.GT)IO N. Hart

D. Demars (5BMC.DD) C. Hart
1C/6E K. Fabian

L. Holloway (4EN.LH) D.Olson
IC/IE D. Dirkin

_' ¢' [kJt°f (q {_ "_) I Date/TimeReceived

....._ Z412_ bC:j _t L- _,H bb

8103
03^13g-'"

D" Rev. 3/24/99



TABLE OF CONTENTS

PAGE

LIST OF TABLES ......................................................................................................................... iii

LIST OF FIGURES ....................................................................................................................... iii

LIST OF ACRONYMS ..................................... ............................................................................ iv

1.0 INTRODUCTION .............................................................................................................. 1-1
1.1 SCOPE OF WORK AND APPROACH .................................................................. 1-2
1.2 SCHEDULE ............................................................................................................. 1-2
1.3 PROJECT ORGANIZATION .................................................................................. 1-2
1.4 STRATEGY AND RATIONALE ............................................................................ 1-3

1.4.1 Introduction ................................................................................................. 1-3

1.4.2 Subsurface Exploration ............................................................................... 1-3
1.4.3 Logging and Selection of Samples for Laboratory Analysis ...................... 1-4
1.4.4 Laboratory Testing Program ....................................................................... 1-5
1.4.5 Overall Site Acceptance .............................................................................. 1-6

2.0 BACKGROUND ................................................................................................................ 2-1
2.1 SITE LOCATION AND SETTING ......................................................................... 2-1
2.2 GEOLOGY ............................................................................................................... 2-1
2.3 HYDROGEOLOGY ................................................................................................ 2-2
2.4 ENVIRONMENTAL RESOURCES ....................................................................... 2-2

2.4.1 Vegetation ................................................................................................... 2-2
"'_ 2.4.2 Wildlife ....................................................................................................... 2-3

3.0 FIELD INVESTIGATIONS ............................................................................................... 3-1
3.1 INTRODUCTION .................................................................................................... 3-1

3.1.1 Environmental Resource Assessment (ONBS only) ................................... 3-1
3.1.2 Field Exploration ........................................................................................ 3-2

3.2 SITE ACCESS ......................................................................................................... 3-3
3.3 UTILITY CLEARANCE ......................................................................................... 3-3
3.4 FIELD EQUIPMENT ............................................................................................... 3-3
3.5 SOIL BORING AND TEST PIT ACTIVITIES ....................................................... 34

3.5.1 Soil Boring .................................................................................................. 3-4
3.5.2 Soil Boring Logs ......................................................................................... 3-5
3.5.3 Test Pits ....................................................................................................... 3-5

3.5.4 Test Pit Logs ............................................................................................... 3-6
3.5.5 Exploration Termination Before Reaching Planned Depth ........................ 3-6

3.6 SAMPLING PROCEDURES ................................................................................... 3-7

3.6.1 Drive Samples ......................................................................................... .... 3-7
3.6.2 Bulk Samples .............................................................................................. 3-7

"--_' Final Work Plan
I:\I990-RAC_CTO-0005_WPDOCS\WORKPLAN_WKP99228.DOC i Marine CorpsAir Station El Toro

DCN:FWSD-RAC-99-0228
CTO No. 0005, Revision 0, 05/07/99



TABLE OF CONTENTS

(Continued)

PAGE

3.7 SAMPLE HANDLING ............................................................................................ 3-7
3.7.1 Sample Documentation ............................................................................... 3-7
3.7.2 Sample Labeling ......................................................................................... 3-8
3.7.3 Sample Identification .................................................................................. 3-8
3.7.4 Sample Containers ...................................................................................... 3-9

3.8 FIELD DOCUMENTATION ................................................................................... 3-9

3.8.1 Chain-of-Custody ........................................................................................ 3-9
3.8.2 Field Logbooks ......................................................................................... 3-10
3.8.3 Document Correction ................................................................................ 3-11

4.0 GEOTECHNICAL TESTING ........................................................................ _................... 4-1

5.0 OFF-SITE BORROW SOURCES ...................................................................................... 5-1

6.0 REPORTING ...................................................................................................................... 6-1

7.0 HEALTH AND SAFETY PROCEDURES ........................................................................ 7-1

8.0 REFERENCES .............................. ..................................................................................... 8-1

ATTACHMENTS

Attachment 1 Project Schedule and Project Decision Flow Diagram

Attachment 2 Technical Memorandum - Proposed Table of Contents

APPENDICES

Appendix A ASTM Standards

Appendix B Soil Boring Log

Appendix C Test Pit Log

Appendix D OVA Calibration Form

Appendix E Chain-of-Custody Form

_"_ FinalWorkPlan
I:\I990-RAC_CTO-0005_WPDOCS\WORKPLAN_WKP99228.DOCii Marine Corps Air Station El Toro

DCN: FWSD-RAC-99-0228
CTO No. 0005, Revision 0, 05/07/99



LIST OF TABLES

Table 1 Project Points of Contact

LIST OF FIGURES

Figure 1 Project Organization Chart

Figure2 VicinityMap

Figure 3 Proposed Exploration Locations, MCAS E1Toro, CA

FinalWorkPlan
msso-P,nc_cro-00o_wPDocs_woRrvra_22s_ iii Marine Corps Air Station El Toro

DCN: FWSD-RAC-99-0228
CTO No. 0005, Revision 0, 05/07/99



LIST OF ACRONYMS

"'-'_ amsl abovemeansealevel

ASTM AmericanSocietyfor Testingand Materials

bgs belowgroundsurface

CIH CertifiedIndustrialHygienist i

CEG CertifiedEngineeringGeologist

CL sandyclays

cm/sec centimeters per second

COC Chain-of-Custody

CSS coastalsagescrub
CTO ContractTaskOrder

cy cubicyards __

EPA U.S. EnvironmentalProtectionAgency
FML flexiblemembraneliner

Foster Wheeler Environmental Foster Wheeler Environmental Corporation

GE GeotechnicalEngineer

Helix HelixEnvironmentalPlanning

HSA hollowstemauger

IRP InstallationRestorationProgram

'-_ MCAS MarineCorpsAir Station

ML sandysilts

MSCS MonolithicSoilCoverSystem
OFBS Off-SiteBorrowSource

OHM OHMRemediationServicesCorp.
ONBS On-StationBorrowSource

OVA OrganicVaporAnalyzer

QC QualityControl

QAO QualityAssuranceOfficer

ROICC ResidentOfficer In Charge of Construction

RPM RemedialProjectManager

SC clayeysands

SM siltysand

SMARA SurfaceMining and Reclamation Act of 1975

SWDIV Southwest Division Naval Facilities Engineering Command

USCS UnifiedSoilClassificationSystem
USFWS U.S. Fish andWildlifeService

'-_-_ Final Work Plan
I:\!990-RAC_CTO-0005_WPDOCS\WORKPLAN_WKP99228.DOCiv Marine Corps Air StationEl Toro

DCN: FWSD-RAC-99-0228
CTO No. 0005, Revision 0, 05/07/99



1.0 INTRODUCTION

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) has been contracted

by the U.S. Navy to conduct remedial actions for the cleanup of hazardous waste sites in
California, New Mexico, southern Nevada, and Arizona under Basic Contract N68711-98-D-

5713. The objective of this project [Contract Task Order (CTO) No. 0005] is to provide a
geotechnical evaluation of the quality of borrow material from a potential on-station borrow

source (ONBS) located in the vicinity of IRP Site 17. This potential source has been proposed
for use in the construction of the final ,remedy for the inactive landfills at IRP Sites 2, 3, 5,

and 17 at Marine Corps Air Station (MCAS) E1 Toro, E1 Toro, California. In addition, a cost

comparison between utilizing the ONSB versus utilizing an off-site borrow source(s) (OFBS)
will be evaluated.

This Work Plan describes the steps that will be taken to conduct the geotechnical evaluation.

The evaluation will include exploratory borings for geotechnical sampling, laboratory analyses,
and evaluation of the quality, quantity and cost of utilizing borrow material from the on-Station

borrow source. In addition, potential OFBSs will be evaluated. Specifications of the borrow

source soil requires a hydraulic conductivity of 2 x 10-5 centimeters per second (cm/sec) or less.

Typically, soils with this hydraulic conductivity are silty sand (SM), sandy silts (ML), clayey
sands (SC), and sandy clays (CL). The approximate quantity of soil needed for the landfill cover

systems is up to 300,000 cubic yards (cy). Results of the geotechnical investigation and
'_"_ evaluation activities of the ONBS and OFBS will be summarized in a Technical Memorandum.

The Technical Memorandum will focus on addressing the following questions in regards to the
ONBS:

1. Is the proposed borrow source capable of generating up to 300,000 cy of suitable
soil that meets the required specifications (hydraulic conductivity, etc.)?

2. Can up to 300,000 cy be excavated or mined economically from the proposed
ONBS?

3. How do costs compare between mining material from the ONBS and importing
material from a commercial OFBS?

4. What impact will excavating or mining the proposed borrow source have on
protected plant and animal species?

5. Will a mining claim under the Surface Mining and Reclamation Act of 1975
(SMARA) be required?
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1.1 SCOPE OF WORK AND APPROACH

This Work Plan presents the proposed scope of work and approaches to conduct a geotechnical

investigation for potential borrow sources. Subsurface materials encountered during the field
exploration are anticipated to be clean, uncontaminated soils. If contamination were to be

encountered, the ONBS will be re-evaluated as a potential borrow source. The scope of work for
the project consists of the following:

· Perform a biological clearance survey of the proposed exploration locations prior
to fieldwork.

· Conduct drilling and trenching exploration activities at approximately
25 locations within the ONBS area for collecting soil samples for geotechnical
testing.

· Perform geotechnical laboratory testing on collected soil samples. Testing
consists of Moisture/Density, Particle-Size Analysis (with Hydrometer), Atterberg
Limits, Modified Proctor Compaction, Pinhole Erosion (dislS_rsion), and Triaxial
Permeability.

· Evaluate the availability and cost to import soil from up to 4 OFBS.

· Prepare a Technical Memorandum summarizing the field exploration, laboratory
testing, evaluation activities, and cost comparison of obtaining soil from the
ONBS vs the OFBS.

1.2 SCHEDULE

The current proposed schedule for the entire project is presented in Attachment 1, Project
Schedule and Project Decision Flow Diagram. Fieldwork is anticipated to start on May 10, 1999.

Field activities for this project will begin upon approval of the Work Plan from Southwest
Division Naval Facilities Engineering Command (SWDIV).

1.3 PROJECT ORGANIZATION

Foster Wheeler Environmental will have overall responsibility for the geotechnical investigation

under the direction of the SWDIV staff. Figure 1, Project Organization Chart, illustrates the

Organization of the project team. Table 1, Project Points of Contact, provides a list of names and
phone numbers for SWDIV, Foster Wheeler Environmental, and other personnel involved with

the project.

Foster Wheeler Environmental will be responsible for project management, quality assurance/

quality control, health and safety, field investigations, and final reports. Foster Wheeler

Environmental will also directly coordinate and supervise the activities of the subcontractors.
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1.4 STRATEGY AND RATIONALE

1.4.1 Introduction

This section describes the strategy and rationale to evaluate the suitability of the ONBS to

produce up to 300,000 cubic yards of material that meets the permeability requirement of

2 x 10.5 em/sec (or less). The methodology is described to select:

· Location of adequate number of exploration boreholes;

· Appropriate depth of exploration boreholes; and

· Methods of exploration.

and the guidelines used by the exploration staff to:

· Select samples for laboratory classification based on field observations; and

· Select samples for additional laboratory testing including hydraulic conductivity
testing based on laboratory classification.

1.4.2 Subsurface Exploration

Boreholes and test pits will be utilized:

· To assess the uniformity and homogeneity of the material;

· To assess the presence of physical features, which may render the site impractical
or uneconomical to mine (for example, hard-rock layers; extensive coarse
granular layers; or cavities, seeps, etc.); and

· To obtain material for laboratory testing.

The ONBS area is about 9 acres, and 25 exploration locations (i.e., about 2.5 to 3 per acre) are

considered adequate to satisfactorily characterize the site based on our experience and the

standard practices in geotechnical site investigations. In general, the proposed spacing for the

exploration locations ranges from 100 to 200 feet, which is consistent with exploration spacing

in larger earthwork projects. The average depth of the proposed explorations is 40 feet below

ground surface (bgs).

The sampling locations were selected to meet the following criteria:

· Provide adequate coverage;

· Align to facilitate the development of cross-sections;

· Utilize existing access roads and tracks; and thus

· Minimize the disturbance to sensitive habitat.
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Three methods of exploration are proposed: (1) hollow stem auger (HSA) drilling; (2) bucket

auger drilling; and (3) test pit trenching. The order of the methods may be rearranged in the field
,_.... to facilitate and accommodate the effectiveness of the exploration program.

A Project Decision Flow Diagram, presented in Attachment 1, depicts the general process of the

exploration program. This process has been used to select the planned exploration locations as

shown in Figure 3. The flow diagram also indicates the sequence of the drilling and the decision

points.

The HSA drilling will be performed to obtain drive samples down to the proposed target

exploration depth to develop an understanding of the overall homogeneity of the soil. If the
HSA cannot reach the target depth (for example, refusal within 10 feet below grade is

encountered), the drilling location will be relocated within the vicinity of the original borehole.

If refusal is again encountered, the drilling location will be abandoned and noted in the final

report. _

After a number of the HSA boreholes arb completed, and the uniformity and homogeneity of the

site, or a portion thereof, is established, the bucket auger drilling will proceed. This method of

exploration will be used to collect bulk samples at specific depths, to evaluate formation

rippability at intermediate depths (i.e., 10 to 40 feet bgs), and to identify over-sized material.
Test pit trenching was also selected to collect bulk samples, evaluate over-sized material, and to

evaluate formation rippability. Test pits are utilized for shallower depths (i.e., above 10 feet bgs).

.....,.._. Both the bucket auger borings (5) and test pit locations (5) were selected to fill in potential

vertical and horizontal exploration data gaps and to complement the HSA borings. If the bucket-

auger and test pit exploration encounter refusal, the exploration locations will be re-located

within the vicinity of the original exploration location. If refusal is again encountered, the

drilling location will be abandoned and noted in the final report.

1.4.3 Logging and Selection of Samples for Laboratory Analysis

During the HSA drilling, drive samples will be recovered at every 5 feet. Each sample will be

logged and classified in accordance with the Unified Soil Classification System CLISCS). This
information will be used to establish the uniformity and homogeneity of the soil, the sequence

and thickness of layers, as well as to provide the first information on the suitability' of the

material as monolithic cover soil. Experience shows that Iow plasticity clay (classification

symbol CL) and silt (ML), silty sand (SM), and clayey sand (SC) are most likely to meet the

permeability requirements.

A selected number of the drive samples will be sent to the geotechnical laboratory for laboratory

classification, which serves essentially as a Quality Assurance measure. The Project Decision

Flow Diagram depicts the overall flow of field logging, classification, and sample selection.
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The samples that are not logged and classified as CL, ML, SM or SC, will be regarded as

unsuitable, and will not be used in the laboratory program. Furthermore, if a relatively thick

...,_ (greater than 30 feet) uniform and homogeneous material is encountered, there is no need to send

to the laboratory all 5 or 6 samples taken from this layer. Two or three samples will suffice.
Conversely, a sample taken from a thin layer (2 to 3 feet) of suitable soil embedded in between

unsuitable materials, will also not be sent for further analysis. Such a thin layer cannot be

excavated in a practical manner, so durifig mining this layer would be ignored. Similarly, thick

suitable layers may not be practical or economical to be mined if overlain by large quantities of

unsuitable overburden. Thus, samples from such a suitable layer may not be further analyzed.

The Foster Wheeler Environmental Field Geologist, under the oversight of the Certified

Engineering Geologist and the Project Manager will make these types of decisions in the field.

These decisions will be made considering the topography, the layers and materials encountered,

economic and practicality considerations.

Bulk samples will be collected from the bucket auger boreholes and the backhoe test pits. The

bulk samples will also be logged and classified in the field, and based on the general guidelines
described earlier and depicted on the Project Decision Flow Diagram, the promising bulk

samples will be forwarded to the laboratory for further testing. Since the sampling locations and

depth already reflect the findings of the HAS exploration, the bulk samples will have been taken

from soils logged and classified as suitable material.

'._ 1.4.4 Laboratory Testing Program

Together with the drive samples, approximately 50 bulk samples will also be sent to the

laboratory. The drive samples will be used for laboratory classification, as described earlier.

The bulk samples will be reviewed and most of them will undergo Particle Size Analysis and

Atterberg Limits tests to further support the laboratory classification program.

Then, some of the bulk samples will be selected for Compaction and Hydraulic Permeability
Tests. In this selection, the following main factors will be considered:

· Bulk samples representing large, thick layers of suitable soils, whose suitability is
indicated by field and laboratory logging, verified by Particle Size Analysis and
Atterberg Limits tests, will be tested.

· Bulk samples representing adjacent thin layers of potentially suitable soils, which
will likely get mixed during mining, will be combined and composite samples
will be selected for testing.

· Bulk samples representing thin and relatively isolated layers of suitable soils will
not be selected for testing.

_'_ Final Work Plan
I:\I990-RAOCTO4)00_WPDOCS\WORKPLAN_22S.DOC 1-5 Marine Corps Air Station E! Toro

DCN: FWSD-RAC-99-0228
CTO No. 0005, Revision 0, 05/07/99



Saturated hydraulic conductivity tests will be performed at 90 percent relative compaction.

The samples that meet the permeability requirement will undergo further testing. The samples
_,._ that do not meet the permeability requirement, but have hydraulic conductivity within the same

order of magnitude (i.e., k < 5 x 10'5 cm/sec), will be considered marginal, and will be selected

for an additional round of saturated hydraulic conductivity testing, this time at 95 percent relative
compaction. Other soil improvement techniques may also be considered.

The samples that meet the saturated permeability requirement will be sent for pinhole erosion

tests and unsaturated hydraulic conductivity tests. The Project Decision Flow Diagram depicts

the overall flow chart of the laboratory sampling procedure.

1.4.5 Overall Site Acceptance

Throughout the field and laboratory exploration program Foster Wheeler Environmental staff
will be carefully assessing two factors:

1. Suitability of the materials encountered with respect to the 2 x 10.5 em/sec permeability
requirements; and

2. Available volume of suitable material with respect to the material volume requirement of
up to 300,000 cubic yards, taking into account practicality and economy of any future
mining operation.

The findings and overall assessment of the site will be summarized in a Technical Memorandum.
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2.0 BACKGROUND

2.1 SITE LOCATION AND SETTING

MCAS E1 Toro is located in the south-central portion of Orange County, California,
encompassing approximately 4,700 acres. The facility is bordered on the northwest, south, and

west by the City of Irvine, and on the east by the City of Lake Forest. The ONBS consists of an

8-to 9-acre area located between Magazine Road Landfill (IRP Site 2) and Communication
Station Landfill (IRP Site 17) (Figure 2, Vicinity Map). The general area has been identified as

Operable Unit 2B, located to the northeast of the main station. The average annual precipitation
for this area is approximately 12 inches; precipitation occurs mostly during the winter.

MCAS E1 Toro, which contains the ONBS area, is situated on the southeastern edge of the Tustin

Plain, a gently sloping surface of alluvial fan deposits derived mainly from the Santa Ana

Mountains (Yerkes et al., 1965). The Tustin Plain, bounded on the north and east by the Santa

Aha Mountains and on the south by the San Joaquin Hills, is at the southeast end of the Los

Angeles Basin (the Basin), a large sedimentary basin in the Peninsular Ranges Geologic
Province (Yerkes et al., 1965). The plain also lies in the "Central Block" of the Basin, which is

bound on the north by the Whittier Fault zone and on the south by the Newport-Inglewood Fault

zone (CDMG, 1978).

,

2.2 GEOLOGY

The ONBS is a rounded hill with an aerial extent of 9 acres and ranges in elevation from
approximately 550 feet above mean sea level (amsl) at the base to 620 feet amsl at its crest. The
ONBS is situated on the extreme west flank of the Santa Ana Mountains in the Peninsular

Ranges geomorphic province and is composed of sedimentary bedrock. Tertiary bedrock is

exposed throughout the site and has been identified on geologic maps as the Vaqueros and

Topanga Formations (CDMG, 1974), which primarily consist of sandstone and siltstone units.

The proposed borrow site may be underlain and characterized by predominantly very fine-

grained sandstone and silty sandstone and siltstone, with an occasional coarse-grained sandstone

layer. The units dip gently to the southwest and are characterized as moderately-to-well

consolidated and gray-brown to light yellowish brown in color. The California Division of

Mines and Geology geologic map (CDMG, 1974) indicates the area is underlain by an

undifferentiated Vaqueros and Topanga Formations. The mapped gradational contact between
the two formations is at approximately 575 feet amsl on the eastern portion of the borrow site

and 530 feet on the western portion of. the site. The Vaqueros and Topanga Formations are

middle and early Miocene in age, respectively, and are primarily distinguished by fossil content.
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2.3 HYDROGEOLOGY

Considering the depths of the proposed explorations, groundwater is not expected to be
.... _ encountered at the ONBS. However, some perched conditions may exist and will be identified

during drilling if encountered. Encountered perched water could affect the sampling program.

Foster Wheeler Environmental will contact SWDIV to discuss any variances in the sampling
program resulting from perched groundwater or other encountered subsurface anomalies. At IRP

Site 2, an intermittent seep has been observed, so there may be a potential for seeps within the
ONBS general area.

MCAS El Toro is situated over the Irvine Subbasin in the Main Orange County Basin. Although
the aquifers beneath the Tustin Plain are in hydraulic contact with the Main Orange County

Groundwater Basin, the forebay area lies along the margin of the basin where relatively shallow

and coarse-grained sediments overlie semiconsolidated rock. Groundwater is thought to occur
under unconfined conditions in this area.

Occurrences of groundwater within the foothills are reported to be within 50 feet of the ground
surface (JMM, 1988). Groundwater is most shallow in the foothills, where it lies about 45 to
60 feet beneath the washes.

2.4 ENVIRONMENTAL RESOURCES

The following paragraphs summarize the historical environmental or biological resources within

' ,_ the vicinity of the MCAS El Toro and general area of the ONBS.

2.4.1 Vegetation

The predominant vegetation on the uplands of the study area consists of Venturan/Diegan
transitional coastal sage scrub (CSS) and ruderal vegetation, while mule fat scrub and freshwater

marsh (Gray and Bramlett, 1992) dominate the drainage areas.

The CSS is scattered in many locafiofis and dominated by California sagebrush (Artemisia

californica). A variety of other shrub species also occurs within the sage scrub community. The

number and cover of annual species is limited, however, because of the relatively dense and tall

cover of the shrub component. CSS is considered a sensitive habitat by several resource agencies

(Holland, 1986) because it supports a number of state and federally listed endangered,

threatened, and rare vascular plants as well as several bird and reptile species that are federally
listed or are candidate species for federal listing. Of particular importance is the coastal

California gnatcatcher (Polioptila californica californica), which is federally listed as threatened.

Ruderal vegetation, including black mustard (Brassica sp.), ripgut grass (Bromus diandrus),

brome species (Bromus spp.), wild oat (Avena sp.), and filaree (Erodium spp.) occurs over
disturbed portions. Ruderal vegetation is not considered sensitive.
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The mule fat plant community is dominated by its namesake, mule fat (Baccharis salicifolia).

Minor plant associates include black willow (Salix goodingii), coyote brush (Baccharis
,_,_ pilularis), and tree tobacco (Nicotiana glauca). Mule fat scrub is considered a sensitive plant

community by the resource agencies because it is a riparian habitat.

Freshwater marsh typically includes cat-tails (Typha sp.), spike sedge (Eleocharis sp.), rush

i Uuncus sp.), and umbrella sedge (Cyperus sp.). This community occurs in three small isolated

pockets in a side tributary to Borrego Canyon Wash and is dominated by cat-tails. Like mule fat
scrub, freshwater marsh is considered sensitive by the resource agencies because it is a riparian
habitat.

2.4.2 Wildlife

MCAS El Toro supports a wide variety of wildlife species, including representatives from nearly

all major vertebrate groups (reptiles, amphibians, birds, and mammals). Undoubtedly, the

diversity of invertebrate species is at least commensurate.

Several sensitive species are known from MCAS E1 Toro, but only one that is federally listed is

being affected by the project, the coastal California gnatcatcher. Distribution and habitat

characteristics of the California gnatcatcher are provided below:

Distribution: Southern Los Angeles, Orange, western Riverside, and San Diego counties south

into Baja California, Mexico.

Habitat: Coastal sage scrub vegetation composed of relatively low-growing drought
deciduous plant species such as California sagebrush, black sage, purple sage

(S. leucophylla), white sage (S. apiana), laurel sumac (Malosma laurina), coast

encelia (Encelia californica), California buckwheat (Erigonium fasciculatum),

and yellow-flowered bush penstemon (Keckiella antirrhinoides).
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3.0 FIELD INVESTIGATIONS

3.1 INTRODUCTION

The proposed field investigation will focus on determining the suitability of the ONBS soil for
useintheMSCS.

: 3.1.1 Environmental Resource Assessment (ONBS only)
:

To address the potential environmental resource concerns for this project, Helix Environmental

Planning (Helix), a subcontractor, performed a biological clearance survey of the proposed

exploration locations. The work consisted of reviewing previous environmental work performed
for OHM Remediation Services, Corp. (OHM) [Helix Environmental Planning (Helix) Project

Number: OHM-01] at MCAS El Toro, and conducting a field survey of proposed exploration

locations at the ONBS for environmentally sensitive resources. The proposed boring locations

were evaluated, optimized and cleared, based on the field survey conducted by Helix on

April 21, 1999. Field observations will be documented in a letter report that will be submitted to

the Navy under separate cover. Additionally, photographs taken of the exploration locations

(to document "before and after" site conditions) will be included in the Technical Memorandum.

Based on the historical site-specific information, the biological clearance survey focused on the

following:

· Coastal Sage Scrub and Coastal California Gnatcatcher Impact Assessment: An
assessment of potential impacts to coastal sage scrub and the coastal California
gnatcatcher for each of the proposed exploration locations was performed based
on a single site visit. Typically, the protocol surveys for the gnatcatcher require
three site visits; however,' based on results of previous fieldwork, anticipated site
conditions and the scope of work for this project, a single site visit survey was
justified. No gnatcatchers were observed within the ONBS, however, Helix
recommended moving two exploration locations to reduce potential impacts to the
gnatcatchers observed out side the study area.

· Quino Checkerspot Butterfly Habitat Assessment: Helix also conducted a
focused Quino Checkerspot Butterfly and habitat assessment based on U.S. Fish
and Wildlife Service (USFWS) protocol. Protocol requires that the assessment be
conducted at no more than 12.5 acres per hour between February 1 and May 31
prior to the end of the adult flight season. No Quino Checkerspot Butterfly were
observed, however, potential host plant or habitat was identified in the vicinity of
a few exploration locations.

'_*--_ Final Work Plan
I:\I990-RAC_CTO-0005_WPDOCS\WORKPLANXWKIX)9228.D(K_3-1 Marine Corps Air Station El Toro

DCN: FWSD-RAC-99-0228
CTO No. 0005, Revision 0, 05/07/99



3.1.2 Field Exploration

Field exploration activities will be conducted based on procedures provided by the American

_-. Society for Testing and Materials (ASTM). Applicable standards for field exploration activities

are listed below and the complete procedures are provided in Appendix A. Standard sampling
methods should conform to the applicable ASTM methods.

· ASTM D 1452 - Standard Practice for Soil Investigation and
Sampling by Auger Boring

· ASTM D 1586 - Standard Method for Penetration Test and
Split-Barrel Sampling of Soils

· ASTM D 1587 - Standard Method for Thin-Walled Tube Sampling of Soils

· ASTM D 2488 - Standard Practice for Description and Identification
of Soils (Visual Manual Procedure)

· ASTM D 3550 Standard Practice for Ring-Lined Barrel Sampling of Soils

· ASTM D 4220 Standard Practice for Preserving and Transporting
Soil Samples

A total of 20 soil borings will be drilled and 5 test pits are proposed to be performed at the

ONBS. Figure 3, Proposed Exploration Locations, shows the locations of the various soil borings

and test pits. Fifteen soil borings will be drilled using a HSA drill rig. Five soil borings will be
drilled with a bucket auger and 5 test pits will be excavated with a backhoe. The order of the

"_-.._ exploration methods may be rearranged in the field to facilitate and accommodate the
effectiveness of the exploration program. An HSA rig will be used due to its higher drilling

production rate and its ability to collect drive samples. The bucket auger rig will be used in

order to collect bulk samples at specific depths, to evaluate formation rippability at greater

depths, and to identify over-sized material at greater depth. Five test pits will be excavated to
determine the rippability and evaluate over-sized material of the Proposed borrow material, i.e.,

its relative resistance to excavation techniques. Target depth for the deeper HSA borings are

shown on Figure 3, Proposed Exploration Locations, and the target depth is based on a potential

mining depth (i.e., final excavation grade surface) plus 20 feet. Geologic cross sections will be

constructed from field logs as the field work progresses. Soil borings and test pit locations were

selected based on the following criteria:

· Accessibility

· Sensitivity of surrounding environment, i.e., locations with relatively low
environmental receptors--vegetation and wildlife. For example, most borings
and test pits were located in areas with scarce vegetation such as along established
dirt roads

· Collection of representative soil samples
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3.2 SITE ACCESS

Prior to mobilization, minor grading to existing dirt roads (i.e., fill in ruts) will be performed to

_._ establish safe access to exploration locations. Appropriate earth working equipment will be

utilized to prepare and repair access routes.

3.3 UTILITY CLEARANCE

The ONBS is a previously cut area and no subsurface utilities are expected to be encountered

during drilling or excavation activities.. Proposed boring and test pits have been located away
from the known/documented locations of existing utilities. However, proper care will be

exercised to avoid hitting abandoned or undocumented subsurface lines/structures. A Foster

Wheeler Environmental representative will coordinate with the Resident Officer In Charge of

Construction (ROICC) and Public Works to obtain utility clearance. In addition, Dig Alert, a

public utility notification service, will be notified and a ticket number obtained prior to

exploration activities. Excavation/drilling within the upper few feet will proceed slowly and

cautiously.

3.4 FIELD EQUIPMENT

The field sampling equipment to be used on the project will consist of the following:

· Sampling Equipment

- Drive sampler (California type), waste barrel, shoes, sand trap

- Sampling kit--typically each sampling kit will include:
Camera
Film
Screwdriver

Spanner wrenches/pipe wrenches
Metal tape measure
100-foot surveyor's tape - with weight
Shovel
Hammer

Non-shrink wax sheet squares for tube sealing
Sample bags
Electrical tape
Sample labels
Munsell color chart
Wire brush
Bristlebrush

Putty knife
Brass rings (to be provided by driller)
Sample containers and end caps (to be provided by driller)
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Ziploc TM plastic bags
Paper towels
Marking pens

'_-_ Fieldnotebook

Soil boring log (Appendix B)
Test pit log (Appendix C)
Organic Vapor Analyzer (OVA)
OVA calibration form (Appendix D)
Chain-of-Custody (COC) form (Appendix E)

· Health and Safety Monitoring Equipment and Personal Protective Equipment
(PPE)

3.5 SOIL BORING AND TEST PIT ACTIVITIES

3.5.1 Soil Boring

A total of 20 soil borings will be drilled at the site. Fifteen soil borings will be drilled,
depending on its location, from 30 to .75 feet bgs or refusal using the HSA drill rig. The

remaining 5 soil borings will be drilled, depending on its location, from 20 to 40 feet bgs or

refusal using the bucket auger drill rig. Bulk and drive sampling will be performed at various

intervals. The sampling interval is anticipated to be every 5 feet in the HSA boring and will vary

in the bucket auger borings based on materials (soil types) and changes in lithology encountered.

Sampling efforts in the bucket auger boring will focus on collection of discrete bulk samples of

. . various soil types. The proposed locations and depths of the various explorations are shown on
Figure 3.

General procedures to be followed for soil borings are as follows:

· Check location, elevation, and boring number on topographic map.

· Take pre-activity photographs of the exploration location to document
environmental conditions.

· Establish safety zone around drill site.

· Set up health and safety monitoring equipment.

· Continuously check the drill cuttings or angered soil cuttings to note changes in
strata.

· Refer to ASTM D 2488 (Appendix A) for standard practice for identification and
description of soils.

· · Backfill soil borings with soil cuttings generated from drilling activities and tamp
for compaction every 5 feet with exploration equipment to grade.

· Take post-activity photographs of the exploration location to document any
changes in environmental conditions as a result of drilling/excavation activities.
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3.5.2 Soil Boring Logs

A Foster Wheeler Environmental Certified Engineering Geologist (CEG) will oversee the

_,-_ logging of the borings. No downhole logging will be performed. Each soil boring will be
logged using a field boring log form presented in Appendix B. Soil descriptions will follow

USCS guidelines.

Soil boring logs will contain the following general site-specific information requested in the
"header" on the log form:

· Physical characteristics of soil according to USCS

· Grain size distribution

· Stratigraphic boundaries

· Soil color, soil moisture

· Odors(ifany) _"

· OVA readings

· Depth of samples taken

3.5.3 Test Pits

Five test pits are to be excavated at the ONBS to a depth between 8 and 10 feet bgs or refusal

with a backhoe using an 18- to 24-inch-wide bucket. Bulk sampling will be performed at various

_'_ intervals based on conditions encountered. Approximately 3 sample intervals are anticipated per

test pit. Materials that have sloughed dom into the pit will be avoided when collecting a test pit

sample.

General work procedures to be followed for test pits are as follows:

· Check location, elevation, and test pit number on topographic map.

· Take pre-activity photographs of the exploration location to document
environmental conditions.

· Establish safety zone.

· Excavate test pits perpendicular to slope contours.

· Excavate test pits to a depth of 8 to 10 feet bgs and no more than 10 feet in length.

· Collect bulk soil samples at 3-foot vertical intervals and note changes in soil type.

· Log excavated soils in accordance with ASTM D 2488 (Appendix A).

· Map walls of test pits noting subsurface features including voids, oversized rock,
rooting depth, root channels, depth of saturation, and cracks. Mapping will be
done from the surface. Field personnel will not enter test pits.
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· Backfill test pits with excavated material, place in thin layers, and tamp with the
backhoe bucket.

_. · Take post-activity photographs of the exploration location to document any
changes in environmental conditions as a result of drilling/excavation activities.

At this time no exploration activities will be performed at OFBS locations. However, if at a later

date additional investigation is justified, test pits may be performed at the OFBS.

3.5.4 Test Pit Logs

A Foster Wheeler Environmental CEG will oversee the logging of the test pits. No downhole

logging will be performed. Test pits will be logged using a trench log as presented in Appendix

C. Soil descriptions will follow USCS guidelines. The procedures for completing the field test
pit log forms are described below:

· Fill in information in heading.

· Provide physical characteristics of soil according to USCS.

· Provide grain size distribution.

· Provide stratigraphic boundaries.

· Describe soil color, soil moisture.

· Identify odors.

· ProvideOVAreadings.

· Provide depth of samples taken.

· Test pit logs should contain a sketch of the test pit wall showing depth of root
penetration, root channels, voids, moisture front, and cracks. The sketch should
also identify soil types, horizons, and cross-reference symbol to soil descriptions.

3.5.5 Exploration Termination Before Reaching Planned Depth

In the event that an obstruction or other cause prevents exploration advancement, the

borehole/test pit will be terminated and backfilled with soil cuttings to grade. The exploration

equipment will be moved a few feet to drill/excavate a replacement boring/test pit (after making

sure the new location is cleared of underground utilities and is biologically cleared, if needed).
The decision to perform a replacement boring/test pit will be based on previous exploration

efforts and will be made by the CEG or Project Manager. If the replacement boring/test pit fails

to reach the required depth due to obstruction or refusal, the replacement exploration will be

backfilled and the field geologist will inform the Project Manager.
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3.6 SAMPLING PROCEDURES

Soil samples will be obtained at the intervals specified in Section 3.5. Sampling intervals may be

.._, changed under the direction of the Geotechnical Engineer (GE), CEG, or Project Manager. If a
sample is not recovered, another attempt will be made directly below the unsuccessful sample

interval. Soil samples that represent soil that has the Proper characteristics and is available in
sufficient volume will be submitted for laboratory testing.

3.6.1 Drive Samples

Sampling procedures using drive samplers will be conducted in general accordance with ASTM

D 3550-84 (Appendix A). A California Modified Sampler will be used for the collection of soil

samples. Sampling procedures are as follows:

· After the boring has been advanced to the desirable sampling depth, excessive
cuttings will be removed from the bottom of the borehole. The depth of the
borehole will be confirmed by using a weighted measuring tape to tag the bottom
and record on the boring log. The sampling assembly will be lowered to total
depth. Using a downhole hammer a drive sample will be collected, which is
indicated when the sampler has been advanced approximately 12 inches or more.
The number of blows, hammer weight, and drop height will be recorded on the
soil boring log. The soil sample will be retrieved, soil description recorded, and
processed as outlined in Section 3.7. An OVA headspace reading will be collected
from a portion of the sample contained in either the sampling "shoe" or sleeve.
If refusal is encountered while sampling, the boring will be advanced a few feet to

-,_ collect a sample. The following two criteria can be used to define refusal:

- A total of 50 blows has been applied.

- There is no observed advancement of the sampler during 10 successive
blows.

3.6.2 Bulk Samples

Bulk samples will be collected from soil cuttings in a plastic geotechnical sampling bag.

A minimum of 35 pounds of soil will be collected per sample. The bag will be twisted and taped
closed and a twist tie identification label will be fixed to the bag. An OVA headspace reading

will be collected from a portion of the sample.

3.7 SAMPLE HANDLING

3.7.1 Sample Documentation

Collected soil samples will be documented on a sample-tracking log [see Appendix E, Chain-of-

Custody form]. Entries will include the following information, as applicable:
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· Name of Sampler

· Sample Identification Number(s)

"-_ · Date andTimeof Collection

· Field Observations

3.7.2 Sample Labeling

Soil samples are required to be affixed with a proper label. Sample labels will be securely placed

on or affixed to sample containers by the field geologist. Information to be entered on each label

in indelible ink includes the following:

· Sample Identification Number

· Description of Sample

· Depth of Sample

· Date and Time of Sample Collection

· Name of Sampler

· Project Identifier (CTO Number)

3.7.3 Sample Identification

Soil samples will be assigned an alphanumeric identifier to differentiate them from other
_-, collected soil samples. Each collected soil sample identification will contain three components.

1. The first component of the identifier corresponds to the sample location. The
MCAS E1 Toro borrow source will be identified as "ETONBS," and an OFBS will
be identified as XXOFBS, where the "XX" represents site-specific alpha-characters
that will be used to identify the location of the borrow source. It should be noted
that no OFBS sampling will be performed at this time.

2. The second component corresponds to a sampling method; "B" for soil borings and
"TP" for test Pits followed by a location number.

3. The third component will distinguish between sample types; "BS" for bulk samples
and "DS" for drive samples followed by a sample number.

The sample collection depths will be recorded in the field logbook in addition to being entered

on the COC form. The COC form contains an entry specifically for recording sample depths.

A copy of the COC form is provided in ApPendix E.
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Below are examples of various sample identifications to be used for the ONBS and OFBS(s):

ETONBS-B1-BS1 = MCAS E1 Toro borrow source, Soil Boring location #1, the first
_--_ bagsample.

ETONBS-B2-DS1 = MCAS E1 Toro borrow source, Soil Boring location #2, the first
drive sample.

ETONBS-TP1-BS1 = MCAS E1 Toro borrow source, Test Pit location #1, the first bag
sample.

Example OFBS - Pacific Clay in Corona, CA

PCOFBS-TP1-BS1 = Pacific Clay off-site borrow source, Test Pit location #1, the first
bag sample.

3.7.4 Sample Containers

Drive samples taken with the California Modified Drive Sampler will be relained in six 1-inch-

high brass storage sleeves and placed in a containment canister that will be sealed with plastic

end-caps. Bulk samples (i.e., those collected from cuttings by shovel) will be placed in soil

sampling bags and twisted closed and taped shut. A minimum of 35 lbs of soil will be collected
for each bulk sample.

3.8 FIELD DOCUMENTATION

At a minimum, sampling information will be recorded in a COC form and field logbook. Both

'-_ documents will be completed in the field at the time of sample collection. In addition, field

activity reports and/or appropriate monitoring datasheets will be completed at the time of the

activity or immediately thereafter. All entries will be legibly recorded in indelible ink.

3.8.1 Chain-of-Custody

Soil samples are required to be handled and transported using a COC form (Appendix E). The

COC provides the means to identify and track the chain-of-custody of each individual soil

sample from the point of collection through data analysis. The following procedures will be
carded out:

· A COC record is required for each shipment of samples. Daily shipments are
anticipated. The record is to be completed in indelible ink. Changes or
corrections to the record consist of line-out deletions (e.g., no "white-out",
correction fluid) which are initialed and dated by the author of the change or
correction.

· The COC record completed by a field geologist who performed and/or witnessed
the sample collection activity. After completion of the record down through the
initial "Relinquished by:" row, a copy is made of the record for retention by the
originating field geologist or designee.
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· The person relinquishing the samples to the courier retains a copy of the shipping
paper.

· The laboratory representative who accepts the incoming sample shipment at the
receiving laboratory will complete the first incomplete "Received by:" row on the
COC record to acknowledge receipt of the samples. This signed original (or a
copy) will then be returned with the analytical reports.

· The laboratory representative who accepts the incoming sample shipment at the
receiving laboratory will inspect the samples. If there is any apparent discrepancy
or potential anomaly, the samples will not be logged in for testing until the issue
is resolved through contact with the originating field geologist or his/her Project
Manager. The laboratory will provide such notification by the most expedient
method (e.g., telephone and/or facsimile) followed by a written notification. A
complete copy of the issue and its resolution will be documented and provided by
the laboratory with the test reports.

3.8.2 Field Logbooks

A bound field logbook with consecutively numbered pages will be assigned to this project.
All entries will be executed in indelible ink. Corrections will be made by crossing out erroneous

data with a single line and dating and initializing the entry. At the end of each workday, the

logbook pages will be signed by the responsible sampler and any unused portions of logbook
pages will be crossed out, signed, and dated.

If it is necessary to transfer the logbook to another person, the person relinquishing the logbook

will sign and date the last page used and the person receiving the logbook will sign and date the
next page to be used.

At a minimum, the logbook will contain the following information:

Project name and location
Date and time

Personnel in attendance
General weather information

Work performed
Field observations

Sampling performed, including specifics such as location, type of sample, sample
depth, type of analysis, and sample identification

Field analyses performed, including results, instrument checks, problems, and
calibration records for the field instrumentation

Problems encountered and corrective actions taken

QC activities
Verbal or written instructions

Any other events that may affect the samples
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3.8.3 Document Correction

Changes and corrections on any project documentation and data will be made by crossing out the

_._. wrong information with a single line, and writing the new information immediately above the

crossed-out information, using permanent (indelible) ink and legible handwriting. The original

item, although erroneous, must remain legible beneath the cross-out. The person making the

correction will initial and date the correction.
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4.0 GEOTECHNICAL TESTING

Geotechnical laboratory testing will be performed on selected soil samples as described in the

table below. Laboratory testing will consist of Moisture/Density, Particle-Size Analysis with

Hydrometer, Atterberg Limits, Modified Proctor Compaction, Pinhole Erosion (dispersion), and

Triaxial Permeability tests. The subcontracted laboratory facility will be inspected and audited

by Foster Wheeler Environmental prior to procurement.

GEOTECHNICAL TESTING

Tests Estimated Quantity

Moisture/Density - ASTM D 2937 50

Visual Classification - ASTM D 2488 270

Particle-Size Analysis with Hydrometer - ASTM D 422 50

AtterbergLimits- ASTMD4318(3Pt.) 5

ModifiedProctorCompaction-ASTM D 1557 30

PinholeErosion(dispersion)- ASTMD 4647 5

Triaxial Permeability (remolded at 90 to 95% RC l) 15
(saturated) - ASTM D 5084

Triaxial Permeability (remolded at 90 to 95% RC l) 7
'--_' (unsaturated 2)

x RC - Relative Compaction.

2 There are no ASTM standards for the unsaturated permeability test. Therefore, the test will be performed in
accordance with the Soil Science Society of America standardsby.Daniel B. Stephens and Associates,
Albuquerque, New Mexico.

Samples (i.e., drive and bulk samples) sent to the laboratory will be logged in and stored for

testing assignments. Drive samples will be visual classified (ASTM D 2488) and selected drive

samples will be prepared for moisture-density determinations (ASTM D 2937) and particle size

analysis ASTM D 422. Once a sufficient number of drive samples have been tested and

correlations developed, hydraulic conductivity testing will be initiated. Assignments of saturated

and unsaturated Triaxial Permeability tests will be done by the Project Manager with the

assistance of the CEG and GE and will be based on achieving the objectives presented in

Section 1.0.

Test results will be presented in a "report quality" format from the subcontracted laboratory with

summary tables in an electronic format. The laboratory report will be signed and stamped by the

laboratory's GE and reviewed by Foster Wheeler Environmental.
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Samples will be picked up once a day for 10 days at MCAS E1 Toro, California, specific location

pending. Pickup service will include both drive and bulk samples. (Note that up to 150 bulk

samples may be generated during the field exploration activities.)

Sample retention period will be 60 days following the final reporting date for all drive and bulk

samples. In addition, up to 20 selected bulk samples will be retained for a period of 1 year.
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5.0 OFF-SITE BORROW SOURCES

Foster Wheeler Environmental will perform a survey of up to four OFBS by contacting various

commercial vendors. Geotechnical data sheets, and other information, such as U.S. Army Corp

of Engineers' material data submittals, will be evaluated (i.e., do the materials meet the hydraulic
conductivity specifications?). The primary focus of evaluating the OFBS is to determine the

availability, cost and feasibility of importing soil material.
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6.0 REPORTING

Foster Wheeler Environmental will prepare a "Technical Memorandum: Report of Findings from

Geotechnical Evaluation of Borrow Source for Landfill Covers." The primary focus of the

Technical Memorandum will be to provide a determination of the feasibility and suitability of the

borrow sources and a cost comparison between using the proposed ONBS versus an OFBS. The

report will also address the following questions previously stated in Section 1.0.

1. Is the proposed borrow source capable of generating up to 300,000 cy of soil that
meets the required specification (hydraulic conductivity)?

2. Can up to 300,000 cy be excavated economically from the proposed ONBS?

3. How do costs compare between mining material from the ONBS and importing
material from a commercial'OFBS?

4. What impact will excavating the proposed borrow source have on protected plant
and animal species?

5. Will a mining claim under SMARA be required?

In addition, the report will also contain the following:

· The geology of the sites based upon soil boring and test pit activities.

,_. · Detailed site reference and location maps including borehole and test pit
locations.

· Evaluation of technical data generated during the investigations including
laboratory results and borehole and test pit logs.

· Discussion of alternative treatment or enrichment methods that can be applied to
potential borrow material.

· The cost for restoration of ONBS and possible mitigation for coastal habitat
losseS.

A draft of the proposed Table of Contents for the Technical Memorandum is presented in
Attachment 2, Technical Memorandum - Proposed Table of Contents.
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7.0 HEALTH AND SAFETY PROCEDURES

The health and safety procedures necessary to carry out the field sampling activities throughout

the project will follow the Draft Site-Specific Health and Safety Plan (Foster Wheeler
Environmemal, 1999).
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Page 1 of 1

TABLE 1

_._ PROJECT POINTS OF CONTACT

An organization chart for the cover characterization field activities is shown in Figure 1.

Telephone numbers of project points of contact are listed below:

Name Position TelephoneNo. Company

Ancog,Narciso SWDIVQAO (619)532-2540 SWDIV

Corbett,Janet SWDIVCIH (619)532-1378 SWDIV

Demars,Dave RemedialProject Manager (619) 532-4163 SWDIV

Homecker, Lynn RemedialProject Manager (619) 532-4162 SWDIV

Kehe,Scott ROICC (949)726-2501 SWDIV

Piszkin, Andy Lead Remedial Project Manager (619) 532-4159 SWDIV

Olson, William D. Project Manager (619) 234-8696 x209 Foster Wheeler Environmental

Dirkin, David Field Geologist (714) 444-5550 Foster Wheeler Environmental

Margotto, Roger Health and Safety Manager (619) 234-8696 x203 Foster Wheeler Environmental

O'Rourke, Craig Regulatory Compliance (714) 444-5511 Foster Wheeler Environmental

Otten, Mark Geotechnical Engineer (425) 688-3797 Foster Wheeler Environmental

Richards,Vince CEG (323)278-4636 FosterWheelerEnvironmental

Schneider, Mary Program Chemist (714) 444-5517 Foster Wheeler Environmental

Jones, Barry Subcontract Biologist, PM (619) 462-1515 Helix, Environmental Planning

_- Final WorkPlan
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Figure 1

Project Organization Chart
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{_) Designation:O 1452- 80 (Reapproved1990)'l
/[_ il'

Standard Practice for

Soil Investigation and Sampling by Auger Borings

· ' ' Thb jlandlrd'js Issuedunder iht Nxedd_[itnltlon D {452; {he number Irnrncdfltcly following [hc dod!Ftadon in_cat_ tho year of
original adoption or. lu the oak of rev{sion, [he y_T of loll, mvi_on, A number In _renthea_ indlca_e_the yearoflut rclppmval, A
sul3ers_pt el_llon {d [ndicaT_ an editorial chan_ stnc_ the !a_.revision nr rr.approvnl.

ThJJ jlandard ha.I btzn approvedfor uze by agenciez of the Department of Def_t, Consult tile DoD Index of gpec(ficatton_ and
Standardr for the specific year nit. ut whicll ha.r been adalsed by the Depnrtm_t of D_enze.

,i Not,---Section 6 wlu udd_ Mh,,rially in July 1990.

1, Scope common characteristico£appta_ngcssenfiaUytubular when
I. I This practicecoven equipment andproceduresfor the viewedfrom the digging end.

usc et earth augers in shallow geotcchnical exploration. This 3.1.2.10rct_ard-Barrel Type, cong_ng _m._ntlaily et' a
practice does not apply to aectlonal continuous Hightaugers, tube having cutting lips or nibs havened and sharpencxl to

1.2 This standard does not purport to address the safety penetrate the formation on one and and au adaptor fi_ng
problems associated with itt use. It is the responsibilityof the for an extension or handle on the opposite end.
taer of this standard to e._tablish appropriatesafety and 3.1.2.2 Open-Spiral Type, consisting ora fiat thin metal
health practices and determine the applicabilityof regulatory strip that has been helically wound around a circular
/imitationspriorto u._e. mandrel to form a spiral in which the flat faces0£the strip

are parallel to the axis of the augered hole. The lower helix
edgc.sare hard.face,xl to improve wear characteristics. The

2, SignificanceandUse oppos{t_end is tilted with an adaptor for extension.
2.1 Auger borings often provide the simplesTmethod or 3.i.2.3 Closed.Spiral 7_j/pe--Nearlyidentical to the open-

soil investigationand sampling, They may be usedfor any spiraltype except,th_ pitch of the helically wound spiral is
purpose where disturl:_l samples can be used and arc much lessthan that ortho open.spiraltype,
valuable in connection with ground water level determina. 3.i.3 Post-Hole Augers, generally 2 through 8 in. (50.8
don and indication of changes in _rata and advancement of through 203.2 mm), and having in common a means of
hole for spoon and tube sampling. Equipment required is blocking the escape uracil from the auger.
simple and readily available. Depths of auger investigations 3.1.3.1 Clam-Shell Type,consisting of two halves, hinged
am, however, limited by ground water conditions, mil to allow ol_ning and closing for alternately digging and
characteristics,and the equipment used. retrieving.It is not usablede_perthan about 3.5 ff (1,07 m).

3. l.3.2 /wan Type, consisting of two tubular steel s_-

3. Apparatus meats,connectedat th_ top to a common memberto term a
3.1 Hand-Operated Augers: nearly completetube, but with diametrically opposedopen-
3.1.1 Helical Augers--Small lightwa}ght augers generally in_. It is connected at the bottom by two radial blades

available in sizesfrom I through 3 in. (25.4 through 76.2 pitched to serveas cutters which also block the escapeof
mm). containedsoil. Attachment of handleor extension Is at the

3.1, I.l Spiral-Type Auger, consisting ora fiat thin metal top connector.
strip, machine twisted to a spiral configuration of uniform 3.2 Machine-OperatedAugers:.
pitch; having at one end, a sharpenedor hardenedpoint, 3.2.1 Helical Augers,generally B through 48 in. (203.2
with a meansofatlaching a shaRor extensionat theopposite through 1219 mm), consisting essentiallyof a center shnR
end. fitted with a shankor socket for applicationet power,and

3,1.1.2 $1_ip.Type Auger--Similar to a carpenter's wood having one to three complete 360' (6.2B-rod) {l_tals for
bit. It {s generally forged from steel and machined to the conveyan_ and storageof cut moil,Cutterbits and pilot bits
desir_ size and configuration. It is normally provided with are available in moderate and hard formation types and
sharpenedand hardenednibs at the point end andwith an normally replaceablein the field. They are normally oper-
integral shareextending through itu length for attachment of ated by h_vy-duty, high.torque machines, desigued for
a handle or extensionat the oppositeend. heavyconstruction work.

3.1,2 Open _ubular Augers, ranging in siz_ from 1.5 3.2.2 Stinger ,4uger_, generally 6 through 30 in. 052.4
through 8 in. (38.1 through 203.2 mm) and having the through 762 mm), are similar to the helle,al auger in 3.2.1,

but lighter and generally smaller. They are commouly
operatedby light-duty machines for post and power pole

IThbpre,icei_undertheJurhdi_ienofAiTMC.ammlU,D.ll ongoaland holes.
R_klmdlJlhed{r,.:lrelpo/}_;biiltyotSubcemmlna:DIS.02unSamplinl{and 3.2.3 Di_k Auger._, generally l0 through 30 in. (254
R_la{ed Reld Tenlnl rot soil !nvilfiilat{olu.
C._m _ltl_n ap_d JuneI_,_;Io.Puett,h_^u_ _9_o.ori_ln.,t_ through 762 mm), consisting essentially of a flat, iteol disk

publi,hedasD14S2- 5'7T. Lair previa,U, edition D 14S3- 6_ (Ig72). with diameL,'{caJlyopposed_egmentsremovedand hav[u8a



PR.-07'99(WED)09:08 ?Eb:6192348591 P.005

_ D 1452
f

Jt _k or rocket located centrally for application of power, 4.3 The soil auger can be used both for boring tbe hole
_lSlaceable cutmr bits, located downward _rom the leading and £or bringing up disturbed samples or ,,he soil encou_. .

e_lgesor the remaining disk, dig and load soil that is held on tered, Thc structure ora eoh_Jve soil Is completely destrOy_l
the disk by valves or -_hutten hinged at the disk in order to and the moisture may be ehang_ by the auger, Seal all
close the removed _gments, The disk auger is specifically _mples In a .jar or other at_gh! container and label
designedto be operatedby machineshaving limited vertical appropriately. If more than one type of soil ispicked up ia
clearancebetweenspindleand ground surface. . the sample,preparea separatecontainerfor eachtype of_il.

3.Z4 Bucketduger, generally 12 through 48 in. (304.8 4.4 Field Observation_--Recordcomplete ground water
through 1219 mm), eonsi_ing essentially of a disk auger, information in the field logs. Where casing is used, measure
without shank or socket,but hinge-mounted to the bottom ground water levels, both hot'oreand after the casingL_
ot'a steeltube or bucket of approximately thesamediameter pulled. In sands,determine the water level at least 30 mia
asthe disk auger. A socketor shank for powerapplication is alter theboring is completed; in silts, at least24 h. In clays,
located in the top centerof the bucket diametra[crosspiece no accurate water level determination is possible unica
Provid_-dfor the purpose, perviousseamsare present.As a precaution,however,water

3.3 Casing (when needed),consisting of pipe or slightly levelsin claysshall betaken after at least24 h. I. S
larger diameter than the augerused. 1.

3.4 Accessory Equipment--Labels, field logsheets,sample 5. Report in-pi
jars, sealingwax, samplebags,and other necessarytools and 5.1 The dataobtained in beret shall be recordedin the app_
supplies, field logs andshall include the following: 1..

5.1.1 Dateof start and completion of boring, ciab;
4. Procedure 5.I.2 Identifying number of'boring, in. (.

4.I Make the auger boring by rotating and advancingthe 5.1.3 Referencedatum including direction anddistanceof I,.
desired distance into the soil. Withdraw the auger from th_ boring relative to reference llne of project or other suitable don
hole and remove the soil Forexamination and test. Return referencepoints, in si
the empty auger to the hole and repeat the procedure. 5.1.4 Type and sizeof augerusedin boring, thes
Continue the sequenceuntil the required depth is reached. 5.1.5 Depthof'changesin strata, frei:

4.2 Casing is required in unstablesoil in which the bore 5.1.6 Descriptionofsoil in eachmajor stratum, teste
hole fails to stay open and especiallywhen the boring is 5.1.7 Ground water elevation and location of seepag_ tom

'_dedbelow the ground.water level. The inside diameter zones,when found, and firm
e casingmust be slightly largerthan the diameterof the 5.1.8 Condition of augeredhole upon removal of auger, digg_

augerused,The casingshall be driven to a depth not greater that is, whether the hole remains open or the sidescave, del'o'
than Iht top of the next sampleand shall becleanedou_by whensuchcanbe observed. !.,
meansof the auger.The augercan then be insertedinto the
bore hole and turned below the bmtom of the casingto 6. Keywords or hi_he e
obtain a sample. Augerborings;sampling;soil investigations suka

that
TheAnletlcanSocietyforTutingan_ltdalerlatslaresfiepos#tonrespectingthevalld#yofanypsion!frontsassartetlinconnection

withanyitemfntfll/One_/It_tnt star,'et'0.Usortof thit ttandardareexPreSSlyaclviaeclthatdeterminationof thevalidityel allysuet {1:011I;
patenttlgl_t$,en_rtho_k of ,nfrlngernemo! tushdgt_l$,erea_lIIrelytho#ownruponalbility. [hall

ratio
Thlt$tar_aett/14$uDJe¢lforevlalonetanytimebythereaponlll_[ttaclvV¢.'alcofr_ntttoOendmuttae reviewedeveryfiveyea_8:lrl 1.._

tfflo_rovlso_l,a#harraaf_rove_orwllll_tawr_Yourcom_ltt a_einvlf_ltitherIorrevisionofthissfendar_orforadd#leasttttnda_o'a
andahoul¢lDeee_r_aeclfo ASTMHeadquarters.¥_r o_mmenflwlfitocUVocarefulconsiderationata meaflOflof Iht _ponalOle a1110
teehnioalconlmlllaa,whichyoumayalland.If youlamthatyouroommanithaver_t f_elvecle fairhe,ringyouehouidmakeyour teSt !
viewsgrowntotheASTMCommitteee_l$renlfercll_,191_Race_.. PhllaEolphla,PAlgi03. " Test
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Oesig.ation:O,,50-84(Reapp,oved,,,5)"

Standard Practice for

Ring-Lined Barrel Sampling of Soils _

This standard is issuedunder the fixed designation D 35S0' the number immediately following the designation indicates thc yearof
original adoption or. in the case or.revision, the year of last revision. A number in paren!.heses indicates, the year of last reapproval. A
superscript emilon (d indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agenctes of the Department of Defense Consult tile DoD IndeA' of Spect/3catams and
Standardsfor the ll_C(fic year of iss,e which has been adopted b)' the Department of Defense

c_ NOTE--Editorial changes were made in March 1995.

1.Scope 4. Apparatus

1.1 This practice covers a procedure for using a ring-lined 4.1 Drilling Equipment--Any drilling equipment may b
barrel sampler to obtain representative samples of soil for used that provides a reasonably clean hole before insertion of
identification purposes and other laboratory tests. In cases the sampler and that does not disturb the soil to be sampled
where it has been established that the quality ofthe sample is However, in no casd-shall a bottom-discharge bit be pet
adequate, this practice provides shear and consolidation mitred. Side-discharge bits are permissible.
specimens that can be used directly in the test apparatus 4.2 Drive Weight Assembly--Any drive weight assembly
without prior trimming. Some types of soils may gain or lose that will provide penetration in the range from ! to 20 blo_
significant shear strength or compressibility, or both, as a per foot (0.30-m) may be used. Whenever possible, soils ax
result of sampling. In cases like these, suitable comparison to be sampled by pushing instead ofdriving (see Section 5).
tests should be made to evaluate the effect of sample 4.3 Ring-Lined Barrel Sampling Assembly--This shall
disturbance on shear strength and compressibility, consist of a shoe, sampler, and waste barrel, as shown in Fi_

1.2 This practice is not intended to be used as a penetra- 1.
tion test; however, the force required to achieve penetration 4.4 Ring-Lined Sampler--Test specimens shall be ob-
or a blow count, when driving is necessary, is recommended rained using a suitable one piece or split sampling,_r
as supplemental information, lined on the insidewith removablerings.TheseringsSl_ll_

O',1.3 This standard does not purport to address all of the thin-walled and shall conform to the size requirement., l'il'
safety concerns, if any, associated with its use. It is the particular laboratory test determinations employed. They
responsibilityof/he user of this standard to establish appro- shall fit snugly inside the sampler with no discernible fre'
priate safety and health practices and determinethe applies- play in any direction. The sampler may be sectionalized 1
bility of regulatorylimitations prior to use. allow end-to-end make-up of sections as necessary. Eac,

section shall be designed so that addition or removal of
sections will not loosen, permit movement, or otherwi:

2. ReferencedDocuments adverselyaffect retention of the rings within the sample

2.1 ASTMStandards: The sampler and rings shall be free of bumps, dents,
D 1586 Test Method for Penetration Test and Split-Barrel scratches, rust, dirt, and corrosion.

Sampling of Soils2 Note 1_1! is recommended that the sampler contain at least :'

D 1587 Practice for Thin-Wa!led Tub_ Sampling of Soils2 ringsinorder toprovidesamplesfora varietyof tests.
D2113 Practice for Diamond Core Drilling for Site

investigation 2 4.5 Waste Barrel_A waste barrel that can be remov(
D2488 Practice for Description and Identification of Soils from the sampler in the field shall be provided to conta

(Visual-Manual Procedure) 2 space for disturbed soil originally at the bottom of the hole.
The length of the waste barrel shall be al least three times its
interior diameter, and the inside diameter shall be the sarr

3. Significance and Use or slightly larger than, the inside diameter of the tings.

3.1 This practice is used where soil condition and rests- 4.5.1 An attachment, check valve, and one or more vents
tance to advance of the sampler do not permit the use of a is required. The design of these items is optional.
thin-wall tube (Practice D 1587) and where the formation 4.6 Shoe_The shoe shall be machined as shown in Fig.
does not require diamond coring (Practice D 2113). The inside of the assembled shoe and ring-lined samplersh

be smooth, straight, and uniform. The thin-walled extension
of the shoe shall be 2 to 4 in. (51 to 102 mm) in outsia''

t This practice is under the jurisdiction ofASTM Commhtce D-18 on Soil and diameter and made of any materials of adequate stren_
Rockandisthedireclresponsibility ofSubcommitteeDI8.02on Sampling and and resistance to corrosion. The length of the thinlL .,_

:_ RelatedFieldTesting forSoilInvestigations. extension shall be equal to three times the diamete_
{ Current edition approved Jan. 27, 1984. Published April 1984. Originally opening, but shall not exceed 8 in. (203 mm). The mss ',

· i

: published as D 3550 - 77. Last previous edition D 3550- 77_l.
;" 24nnualBookofASTMStandards,Vol04.08. clearance ratio shall be between 0.5 and 3.0 %. (See Fig. i J
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_ Thin-Walled Extensionof Shoe

Sampler

..... 3 De-- -_"'

xVent Hole

---4 ' IDe Di hickness Di Check Valve

as ] I
{ specified _ F'

I ZVent Hole
Waste

1/2" (13 mm) minimum -- Barrel

- Shoe I ii
NOTE1--Inside clearanceratio = (D,- De)/D. _..
NOTE 2--Dimensional tolerance of DB= .+0.003 in. (--+.0.08mm)

FIG. 1 Ring-Lined Barrel Sampling Assembly

aside clearance ratio formula.) The wall thickness of the 5.2 Keep a careful record of drill penetration and sampler i
hin-walled extension shall conform to Table 1. depth to ensure that the soil being sampled is the original soil
4.6.1 The thin-walled extension of the shoe shall be at the bottom of the hole and is not contaminated by soil

perfectly round. Shoes that have become out-of-round for falling down from the sides of the hole. If there is any
ny reason shall not be used. If the thin-walled extension of significant tendency for soil to fall from the sides of the hole
qeshoe deforms duringsampling, the sample obtained shall to the bottom, use water, drilling mud, or casing, as

not be used for tests, such as shear strength, where soil necessary, in order to prevent this from happening. The

_is_ "anceis a factor, processof jetting through an open-tube samplerand then
1_l_,_2wThe thin-walled extension of the shoe is not suitable for sampling when the desired depth is reached shall not be

,,iffor gravelly soils. In cases such as these, a shoe similar to the type permitted. The use of bottom-discharge bits shall nor be
fpecified in Method D 1586 is required for penetration. The use of this allowed.
"-pc of shoe, however, may result in excessive disturbance of the soil so 5.3 Assemble the sampling assembly and lower it carefully

Latit is no longer suitable for shear or consolidation determinations, or into the hole. With the cutting edge of the shoe resting on the
)th. bottomoftheholeandthewaterlevelin theboringat the
4.7 Sample Extractor--Specimen-filled rings shall be re- ground water level or above, push the sampling assembly
loved from the sampler by pressing them out or aiterna- into the soil by a continuous and rapid motion without
rely by the use of a split barrel. The extractor disk shall be impact or twisting, Push the assembly in far enough so that

it least 0.5 in. (13 mm) thick and shall bear solidly against all cuttings, sludge, and soil disturbed by drilling are in the
the sample rings at all points. It shall slide easily inside the waste barrel; however, in no case push the assembly farther

_mplerbarrel without jamming and without free play. than the total length of the shoe, sampler, and waste barrel.
4.8 Containersfor Specimen-Filled Rings_These shall be Take care that none of the sample is lost due to improper

mug fitting, tightly sealed (watertight), rigid containers that operation of the check valv&
411not permit movement ofthe specimen-fi!led rings inside. 5.4 When the soils are so hard that they cannot be pen-
heyshallbe noncorrosive, etrated by pushing, using generally acceptable field proce-
4.9 Miscellaneous Equipment_This includes a pipe vise, (lures, and where recovery by pushing in sands is poor, use a

)ipewrenches, spatulas, cleaning brushes, buckets, rags, data driving hammer to drive the sampling assembly. In such a
'.eels, transporting boxes, etc. Water must be available for case, record the hammer weight, height of drop, and number
caningtheequipment, ofblows.

5.5 Carefully disassemble the sampling assembly in such a
;. Procedure manner as to minimize soil disturbance as much as possible.

5.1 Clean the hole to sampling elevation using whatever Trim the soil flush with the ends ofthe sampling barrel, and
¢thod is preferred that will ensure that the material to be remove the specimen (consisting of soil plus rings). Slip the

arnpled is not disturbed. In saturated sands and silts, container over the specimen-filled rings and cap both ends.
_'ithdrawthe drill bit slowly to prevent loosening of the soil Be certain that there is no movement of the specimen-filled
Ound the hole. When casing is used, it shall not be driven rings inside the container and that the specimen was not
:lo_r mpling elevation. Water or drilling liquid within the disturbed while being removed from the barrel and placed in

)°_lb.,,,iust be maintained at all times at or above the the container. Label the container in a suitable manner. If
'tU._ ground water level; it is preferable to keep the hole the soil in the bottom end ring does not protrude from the
lea. ring after removing the shoe, do not use the soil in the

I
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bottom ring for tests other than soil classification and 6. l.6 Method of advancing sampler, penetration, _ ;
moisture content. If the top ring or rings contain voids, recovery lengths,
depressions, or any material other than the soil which is 6.1.7 Description and size of sampler,
being sampled, do not use the soil in this ring (or rings) for 6. 1.8 Description of soil (see Practice D 2488),
any purpose whatsoever. The filling of depressions in the end 6.1.9 Thickness of layer ....
rings with additional, soil shall not be permitted. Discard 6.1.10 Depth to water table or depth of overlying water
samples that appear to be disturbed or questionable, and time of reading, _:<

5.6 Examine the soil remaining in the shoe for structure, 6.1.11 Size of casing, depth of cased hole,
consisteney_ color, and condition. Record these observations 6. i. 12 Type of drilling equipment--description, 4
and include them in the report (see 6.1.8). 6. i. i 3 Names of personnel: crewman, field engineer, tech-

NOTE3--The soilremainingin theshoeis relativelyundisturbedand nician, etc., ::':7
therefore may be suitable for a variety of laboratory tests. 6. i. 14 Weather conditions, and

6.1.15 General remarks. ':

6. Report 7. Precision and Bias

6.1 Data obtained in each boring shall be recorded in the 7. I This practice does not produce numerical or repeal-
field and shall contain the following: able data and therefore a precision and bias statement is not_

6.1.1 Name and location of job, applicable.
6.1.2 Date of boring and times of start and finish, '- _
6.1.3 Boringnumberand location, 8. Reywords
6.1.4 Surface elevation, if available, 8.1 consolidation; direct shear; identification; liner;,repre-
6.1.5 Sample number and depth, sentative; ring; sampling _..

TheAmericanSocietylot Testingand Materialstakesno position respectingthe validityof anypatentrightsassertedinconne t_on
with any item mentionedin thisstandard.Users of thisstandard ate expresslyadvised that determinationof thevalidityof anysuch
patent rights,and the riskof infringementof suchrights,are entirelytheirown responsibility.

Thisstandardis subject to reViSionat any lime by the responsibletechnicalcommitteeand must be reviewedeveryliveyearsand
if notrevised,either teapprovedor withdrawn.Yourcommentsare invitedeitherfor revisionof thiss(andardot foradditionalstandards
and shouldbe addressedlo ASTM Headquarters.Yourcommentswill receive careful consideralionat a meetingof therespor_ibie
tecfu_icalcommittee,whichyou may attend. II you/eel that your commentshave not received a fair hearing you shouldmake your _' )
views known to the ASTM Commitleeon Standards, 1916 Race St., Philadelphia,PA 19103.
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(_ Designation: D 2488 - 93

Standard Practice for

Description and Identification of Soils (Visual-Manual
Procedure) 1

This standard is iSsuedunder the It,xeddesignation D 2488; the number immediately following the designation indicates the year of
original adoption or. in the case of rcvision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (,) indicates an editorial changesince the last revision or reapproval.

This standard ha.t been approved for use by agencies of the Department of Defense. Consult the DoD Index of Specifications and
Standards for/he specific year of issue which has been adopted by the Department of Defense.

1. Scope D 1587 Practice for Thin-Walled Tube Sampling of Soils:

1.1 This practice covers procedures for the description of D2113 Practice for Diamond Core Drilling for Site
soilsfor engineeringpurposes. Investigation:

1.2 This practice also describes a procedure for identifying D 2487 Classification of Soils for Engineering Purposes
soils, at the option of the user, based on the classification (Unified Soil Classification System) 2
system described in Test Method D 2487. The identification D 4083 Practice for Description of Frozen Soils (Visual-
is based on visual examination and manual tests. It must be Manual Procedure):

clearly stated in reporting an identification that it is based on 3. Terminology
visual-manual procedures.

1.2.1 When precise classification of soils for engineering 3. ! Definitions.'
purposes is required, the procedures prescribed in Test 3.1.1 Except as listed below, all definitions are in accor-
Method D 2487 shall be used. dance with Terminology D 653.

1.2.2 In this practice, the identification portion assigning NOTE2--For particles retained on a 3-in. US-mm) US standard
a group symbol and name is limited to soil particles smaller sieve, the followingdefinitions are suggested:
than 3 in. (75 mm). Cobbles--particles of rock that will pass a 12-in.(300-mm) ,square

(_,,e6 1.2.3 The identification portion of this practice is limited opening and be retained on a 3-in. (75-mm)sieve, andnaturally occurring soils (disturbed and undisturbed). Bouldersmparticles of rock that will not pass a 12-in. (300-mm)square opening.

NOT£ImThis practice may be used as a descriptive system applied 3.1.1.2 clay--soil passing a No. 200 (75-gm) sieve that
to such materials as shale, claystone, shells, crushed rock, etc. (See can be made to exhibit plasticity (putty-like properties)
AppendixX2). within a range of water contents, and that exhibitsconsider-

1.3 The descriptive information in this practice may be able strength when air-dry. For classification, a clay is a
used with other soil classification systems or for materials fine-grained soil, or the fine-grained portion of a soil, with a
other than naturally occurring soils, plasticity index equal to or greater than 4, and the plot of

1.4 This standard does not purport to address all of the plasticity index versus liquid limit falls on or above the "A"
safety problems, if any, associated with its use. It is the line (see Fig. 3 of Test Method D 2487).
responsibility of the user of this standard to establish appro- 3.1.1.3 gravel--particles of rock that will pass a 3-in.
priate safety and health practices and determine the applica- (75-mm) sieve and be retained on a No. 4 (4.75-mm) sieve
bility of regulatory limitations prior to use. For specific with the following subdivisions:
precautionary statements see Section 8. . coarse--passes a 3-in. (75-mm) sieve and is retained on a

1.5 The values stated in inch-pound ufiits are to be 3/n-in. (19-mm)sieve.
regarded as the standard, fine--passes a 3/n-in. (19-mm) sieve and is retained on a

No. 4 (4.75-mm) sieve.
2. Referenced Documents 3.1.1.4 organic clay--a clay with sufficient organic con-

2.1 ASTM Standards.' tent to influence the soil properties. For classification, an

D 653 Terminology Relating to Soil, Rock, and Contained organic clay is a soil that would be classified as a clay, except
Fluids: that its liquid limit value after oven drying is less than 75 %

D 1452 Practice for Soil Investigation and Sampling by ofits liquid limit value before oven drying.
Auger Borings 2 3.1.1.5 organic silt--a silt with sufficient Organic content

D 1586 Test Method for Penetration Test and Split-Barrel to influence the soil properties. For classification, an organicsilt is a soil that would be classified as a silt except that ils

Sampling of Soils 2 liquid limit value after oven drying is less than 75 % of its
liquid limit value before oven drying.

_an_ This practice is under the jurisdiction of ASTM Committee D-I8 on Soil and 3.1.1.6 peat--a soil composed primarily of vegetable tissuek andis theclircctresponsibilityof Subcommittee DI8.07on Identification in various stages of decomposition usually with an orga_'C;
o_ncation or soil,, odor, a dark brown to black color, a spongy consistency, ano...._

Currenl edition approved Sept. 15, 1993. Published November 1993.Origina/ly
published as D 2488 - 66 T. Last previous edition D 2488 - 90. texture rangingfrom fibrous to amorphous.

'Annua/aoo*o/ASrMStanda,_.VolO4.O8. 3.1.1.7 sand--particles of rock that will pass a No.

-- ];
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'_GRO.....Q_UP lt_}f D 2488
SYMBOL GROUPNAME

_ <:30% plus No. 200 _ <15% plus No. 200 '-- Lean clay

15-25% plus No. 200 _ _ % _nd ;>% gravel _ Lean clay with *and
CE _ % tend <"y, gravel -_ Lean clay with gravel

% _and >% of gravel_ <15% gravel - _- Sandy lean clay_>30% plus No, 200 -- _-'*_ ;>15% gravel _ Sandy lean clay with gravel

% _r_ <% gravel _ <15% sand e Gravelly lean clay
· ;>15% sand _-- Gravelly lain clay with sand

_ <:30% plug No. 200 _ <15% plus No. 200 IL- Silt

15-25% plus No. 200 _ _ % sand :>% gravel _ Silt with sand
U L _ % sand <% gravel iL Silt with gravel

._:_ % _and >% of gravel _ <15% gravel ' P- Sandy silt>30% plus No. 200 >15% grlvel I_ Sandy silt with gravel
<15% sand _ Gravelly silt

% sand <% gravel _...._...._.._....__ ;>15% sand =- Gravelly silt with sand

<30% plus No. 200 _ <15% plus No. 200 I_Fat clay

15-25% plus No. 200_% sand _,_.%gravel m- Fat clay with ._nd
CH --_% sand <% gravel _ Fat clay with gravel

% sand ;>% of gravel _ -'- <15% gravel ._ Sandy fat clay
230% plus No. 200 -- _ ;>15% gravel _-'sandy fat clay with gravel

% _nd <% gravel _ -_ <15% sand r-. _ Gravelly fat clay
_'"'_;>15% sand _ Gravelly fat clay with sand

<30% plus No. 200 _ <15% plus No. 200 _- Elastic silt

15-25% plus No. 200 _ _ % sand _% gravel _ Elastic silt with sandMH --_ % sand <% gravel _ Elastic silt with gravel

% sand ;>% of gravel _ _ <15% gravel r Sandy elastic silt
_>30% plus No. 200 -'"_ ;>15% gravel _ Sandy elastic silt with gravel

% sand <% gravel _ _ <15% sand _ Gravelly elastic silt
_---_ >_15% sand _ Gravelly elastic silt with sand

NotE--Percentages are based on estimating amounts of fines, sand. and gravel to the nearest 5 ,%.

FIG. la Flow Chart for Identifying Inorganic Fine-Grained Soil (50 % or more fines)
Ar

(4.75-mm)sieve and be retained on a No. 200 (75-pm) sieve 4. Summary of Practice ;_rr''/
with the following subdivisions: 4.1 Using visual examination and simple manual tests,

coarse--passes a No. 4 (4.75-mm) sieve and is retained on this practice gives standardized criteria and procedures for
a No.l0 (2.00-mm)sieve, describingandidentifyingsoils.

medium--passes a No. 10 (2.00-mm) sieve and is retained 4.2 The soil can be given an identification by assigning a
on a No. 40 (425-gm) sieve, group symbol(s) and name. The flow charts, Figs. la and lb

fine--passes a No. 40 (425-gm) sieve and is retained on a for fine-grained soils, and Fig. 2, for coarse-grained soils, can
No. 200 (75-l.tm) sieve, be used to assign the appropriate group symbol(s) and name.

3.1.i.8 silt--soil passing a No. 200 (75-gm) sieve that is If the soil has properties which do not distinctly place it into
nonplasticor very slightly plastic and that exhibits little or no a specific group, borderline symbols may be used, see
strength when air dry. For classification, a silt is a fine- Appendix X3.
grained soil, or the fine-grained portion of a soil, with a NOTE3_lt is suggestcd.that a distinctionbe made betweendual
plasticityindex less than 4, or the plot of plasticity index symbols and borderlinesymbo,ls.
venus liquid limit falls below the "A" line (see Fig. 3 of Test Dual$ymboI--A dual symbol is two symbols separated by a hyphen,

for example, GP-GM, SW-SC, CI.,-ML used to indicate that the sou has )
Method D 2487). been identified as having the' properties of a classification in accordance i

with Test Method .D 2487 where two symbols am required. Two ':
symbols are required when the soil has betwvcn 5 and 12 % fines or

GR---_-ROupSYMBOL GROUP NAME

<30% plus No. 200 _ <15% plus No. 200 _ Organic soil :

15-25% plus No. 200 _ ,. % sand >% grave;' _ Organic soil with sand
GL/OH -'-- %.nd <x ,,.., _ Orpnk:sol,with.ravel ·

% sand _.% gravel _ <15% gravel _ Sealy organic soil :
:;>30% plus No. 200 _. ;>15% gravel P Sandy orgahic soil with gravel :

_"" % sand <% gravel _.....__.._ <15% sand '' _ Oravelly organic soil 41_ );>15%sand _ Gravelly organic soil with sand

NoTt_Percentages ate based on estimating amounts of frees, sand. and gravel to the nearest 5 %. e_

FIG. lb Flow Chart for Identifying Organic Fine-Grained Soil (50 Y,or more tines) iii

0 _1I'_:=',!:
Ill:
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4_') D 2488

GROUPSYMBOL GROUPNAME

· " GW _ _ <:15% sand _ Well.plait plvel

<s_ ti~, wa..p_ii '---'-"--__>15_ ,*nd _ Wal,t,,dil pa.alwithland

Poorly pidad l, GP _ _ <15% sand a, Poorly pldiKI pevel
"'"'""'"'"-'1"'.'>15% sand Ip Poorly padesl plvel with lind

/ _._.m, WEII -tlrIdeal _ I_ fines"ML et MN ' - GW-GM_<ls% sand _ Welldleilil pard with tilt
GRAVE L / - / . . __ _ _-Ik. _*15% sand _ WIU-II_KhMI Fal_l with Jilt and laird

%,,,,,,>(-_,.lO%,i..,_.... _-,, .... Cl..CH - GW'GC-==_.--_<,?%sand_lsssand'- Wa,-pil.dpa..lwith.lay

.oo.,vg,._.d , - . GP-GM-._::::Z_<_s _ _ .- Poo..g.ilil,r.v.iwith.,,_- POQ;Iy pilil p/vel with sill and sand
- - G P'GC _ Po<_rly pilil pavel wilh clay

-- Ir Poe,fly padesl pavel with Clay and tared

_ finE;'ML or MH _ GM--__.. . <:15% sand _ Silty peril
>15% fines _ '"""'"'"'""'_ 215% land _ Silty _'lvel walk sand

fines-eL o_ CH Ir GC --'- <15% sand _ Clayey plvel

_'"-'-'-'"-'-"_ _15% sand _ Clayey _'$vel with sand

/ WEll-IFI I,Id .. P, SW % _ <15% psvel _ Well,tylded land
j_S% linet_......._ . · _215% gravel Ir Well-_iled land with pavel

f _ak-Pc_ely plded i_._P _ i_ <lS%plval _ POQdy pililland

/ 215% plvel Ir Pooely pIled umd with pavel

/ _ fi .... Mt. or MH _ SW'S M _ <1s%..:,_ _ Will.pIled land with lilt

/ >_,s% ,_,,.,,.pIlil..,,with,.,.nd,,andW*Jl'Pilnd'":_:"_'_--"_"_4_ fines-Ct, o; CH _ SW-SC _ <15% pavel k Well-pIKlil land with claySAND

% land > _--------._- 10% fine/_.._ b WelI-pIKlIl send with clay _cl IpflVel

%g,,._ __ __....._____li .... MLo,MH _SP-SM_ >ls%P'',l''-_<IS%graved Ir Poo,yf,Ii*d .nd ,,,h ,,,
_ Poorly g_Kled_ _b'_15% g;avel IL Poorly pIled land with lilt and grill

o,  sP-sc :::::: Ir landw,th. y
fJ, Poo.fly pIled land wlth clay and gtat,d

'_ __ .-- fine$-ML of MH _ SM _ <1S% gravel _ Silty land
--.> TS% final / _'-'"""_, >1S% gravel _ Silty land with paved

I 4" fines'Ct, o_ CH _ SC _ ---- <'15% pavel _, Cllyey sand
_15% gravel I_. Cllyly land with pavel

NoTE--Percentagesarebasedonestimatingamountsof fines,sand,and graveltOthenearest5 _..
FIG. 2 Flow Chart for Identifying Coarse-Grained Soils (less than 50 % fines)

when the liquid limit and plasticity index values plot in the CL-ML area r_ul_ for typical mils of each type with their visual and manual
of the plasticity chart, characteristics.

Borderline$ymbol_A borderline symbol is two symbols separated
by a slash,for example, CL/CH, GM/SM, CL/ML. A borderline symbol 5.6 When describing and identifying soil samples from a
should be used to indicate that the soil has I_cn idcntificd as having given boring, test pit, or group of borings or pits, it is not
prol_rtics that do not distinctly place the soil into a specific group (see necessary to follow all of the procedures in this practice for
Appendix X3). every sample. Soils which appear to be similar can be

grouped together; one sample completely described and
5. Significance and Use identified with the others referred to as similar based on

5.1 The descriptive information required in this practice performing only a few of the descriptive and identification
can be used to describe a soil to aid in the evaluation of its procedures described in this practice.
significant properties for engineering usc. 5.7 This practice may be used in combination with

5.2 The descriptive information required in this practice Practice D 4083 when working with frozen soils.
should lac used to supplement the classification of a soil as
determinkl by Test Method D 2487.

5.3 This practice may be used in identifying soils using the 6. Apparatus
classification group symbols and names as prescribed in Test 6.1 RequiredApparatus:
Method D 2487. Since the names and symbols used in this 6. l.l Pocket Knifeor Small Spatula.
practice to identify the soils arc the same as those used in 6.2 UsefulAuxiliary Apparatus:
Test Method D 2487, it shall be clearly stated in reports and 6.2.1 Small Test Tube and Stopper (or jar with a lid).
all other appi'opfiate documents, that the classification 6.2.2 Small HandLens.
symbol and name are based on visual-manual procedures. .

5.4 This practice is to be used not only for identification
of soils in the field, but also in the office; laboratory, or 7. Reagents
wherever soil samples are inspected and described. 7.1 Purity of Water--Unless otherwise indicated, reft'

5.5 This practice has particular value in grouping similar ences to water shall be understood to mean water from a fit,/
soil samples so that only a minimum number of laboratory water supply or natural source, including non-potable wate/.
tests need bc run for positive soil classification. 7.2 Hydrochloric Acid_A small bottle of dilute hydrO-

NOXE4_Th¢ abilitytodescribeand identify soilscorrectlyis learned chloric acid, HCI; one part HC! (10 N) to three parts wale/
more readily under the guidance of experienced personnel, but it may (This reagent is optional for use with this practice). SS
also be aequlred systematically by comparing numerical laboratory'test Section 8.
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(c) Subroundcd (d) Subangular

FIG. 3 Typical Angularity of Bulky Grains

8. Safety Precautions accordance with the following schedule:

8.1 When preparing the dilute HCI solution of one part Maximum Panicle Size, Minimum Specimen Size, : ;
concentrated hydrochloric acid (10 N) to three parts of Sieve Opening Dry Weight :i
distilled water, slowly add acid into water following necessary 4.75 mm (No. 4) 100g (0.25 lb)

safety precautions. Handle with caution and store safely. If 9.s mm (¥, i,_.) 200 s (0.5 lb) ;
19.0 mm (}/4 in.) '1.0 kg (2.2 lb) :

solution comes into contact with the skin, rinse thoroughly 3s.I mm (l_h in.) 8.0kg(18 lb)
water. 75.0 mm (,3 in.) 60.0 kg (I.32 lb)

..2 Caution_Do not add water to acid. NOTE 7_If random isolated particles are encountered that are :
significantly larger than the particles in the soil matrix, the soil matrix !
can be accurately described and identified in accordance with the i
preceeding schedule.

9. Sampling
9.4 If the field sample or specimen being examined is :;)

J

9.1 The sample shall be considered to be representative of smaller than the minimum recommended amount, the
the stratum from which it was obtained by an appropriate, report shall include an appropriate remark.
accepted, or standard procedure.

NOTE 5_Preferably, the sampling procedure should be identified as 10. Descriptive Information for Soils

havingbeen conducted in accordance with Practices D 1452, D 1587, or I0.1 Angularity--Describe the angularity of the sand
D 2113, or Method D 1586. (coarse sizes only), gravel, cobbles, and boulders, as angular,

9.2 The sample shall be carefully identified as to origin, subangular, subrounded, or_rounded in accordance with the :
criteria in Table:l and Fig. 3. A range of angularity may be

NOTe 6--Remarks as to the origin may take the form of a boring stated, such as: subrounded to rounded. _;

uumber and sample' number in conjunction with a job number, a {:_eologic stratum, a pedologic horizon or a location description with 10.2 $hape_l:)escribe the shape of the gravel, cobbles,
'cspect to a permanent monument, a grid system or a station number and boulders as flat, elongated, or fiat and elongated if they {:
tad offset with respect to a stated eenterline and a depth or elevation, meet the criteria in Table 2 and Fig. 4. Otherwise, do not .;

mention the shape. Indicate the fraction ofthe particles that :'.,
9.3 For accurate description and identification, the min- have the shape, such as: one-third of the gravel particles are

mum amount of the specimen to be examined shall be in flat. - 'i
10.3 Color--Describe the color. Color is an important

TABLE I Criteria for Describing Angularity of Coarse-Grained property in identifying organic soils, and within a given :!;:
Particles (see Fig. 3)

Desc_t_ C_,riter_ TABLE 2 Criteria for Describing Particle Shape (see Y_. 4) :;

Angdar Particleshavesharpedgesandrelat_W planesideswith The partk_ shape shall be descn'bedas follows _ length,_unpolisrsedsurfaces
Subengul_ ParlJc_s are similar to angular desc_pOoobut have thicknessreferto the greatest,Inten_ediate,and least_memslomlof a particle, ii

rounded edges respectively. ;
_ounded particleshave neariyplane sides but have wea-rounded Flat Pmlicleswt_ wldth/ltldme_ > 3 .::

comers and edges Ekangated Particleswithle_gth/wio_> a ['
Rounded Partic.Jeshavesmoothlycurvedsidesandno edges Flatandelongated ParlJciesmeetcffierlaforbolh fiat andelongated ;l!

, %
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Z PARTICLE SHAPE TABLE-4Cri,eri.,o.Describ .g Wl.,.C,
Oe,scriptio_ Criteria

Ncn3e NOvisible reaction

W= WIDTH Weak Some reaction, with bubbles formingslowly
T = THICKNESS Strong V'_4entreaction, with bub_s tocrningknn'_tety

L =LENGTH
· TABLE 5 Criteria for Describing Consistency

oescdpOo_ Criteda

Vet,/5o/1 Thumb will penetrate s4_more thas'l1 isl.(25 mm)
Soft Thumb will penetrate soft about ! in. (2S mm)

· Firm Thta't_bwill itx;te_t _ about 1/, in. (6 mm)
Hard Thumb will not indent soil but readily ir_lented win thuml_ail
Ver_ hard Th,urnl:_ail will not indent soil

'f 10.7 Consistency--For intact fine-grained soil, describe
· the consistency as very soft, soft, firm, hard, or very hard, in

accordance with the criteria in Table 5. This observation is
inappropriate for soils with significant amounts of gravel.

10.8 Cementation--Describe the cementation of intact
coarse-grained soils as weak, moderate, or strong, in accord-
ance with the criteria in Table 6.

10.9 Structure--Describe the structure of intact soils in
accordance with the criteria in Table 7.

!O.I0 Range of Particle Sizes--For gravel and sand com-
ponents, describe the range of particle sizes within each

FLAT: W/T > 3 component as defined in 3.1.2 and 3.1.6. For example, about
ELONGATED: L/W > 3 20 % fine to coarse gravel, about 40 % fine to coarse sand.

10.11 Maxirn,_rn Particle Size--Describe the maximum

FLAT AND ELONGATED: particle size found in the sample in accordancewith the-meets both criterio following information:
FIG.4 Criteriafor ParticleShape 10.11.1 Sand Size--If the maximum particle size is a

sand size, describe as fine, medium, or coarse as defined in
3.1.6. For example: maximum particle size, medium sand.

TABLE3 CriteriaforDescribing MoistureCondition l 0.11.2 GravelSizemlf the maximum particle size is a
Description Criteria gravel size, describe the maximum particle size as the

Dry Absencaormoisture,dusty,drytothetouch smallest sieve opening that the particle will pass. For
Moist Dampbutnovisiblewater example, maximum particle size, 1'/2 in. (will pass a 1'/2-in.
Wet Visil_ free water, usually soil is below water table square opening but not a 3/4-in.square opening).

10.I 1.3 Cobble or Boulder Size--If the maximum particle

locality it may also be useful in identifying materials of size is a cobble or boulder size, describe the maximum
dimension of the largest particle. For example: maximumsimilar g_!og/q origin. If the sample contains layers or

patches of varying colors, this shall be noted and all dimension, 18 in. (450 mm).
representative colors shall be described. The color shall be 10.12 Hardness_Describe the hardness of exJ'm_ sand
described for moist samples. If the color represents a dry and larger particles as hard, or state what happens, when the
condition, this shall be stated in the report, particles are hit by a hammer, for example, grayel-size

10.40dor_Describe the odor if organic or unusual. Soils particles fracture with considerable hammer blow, some
containing a significant amount of organic material usually gravel-size particles crumble with hammer blow. "Hard'
have a distinctive odor of decaying vegetation. This is means particles do not crack, fracture, or crumble under a
especially apparent in fresh samples, but if the samples are hammer blow.
dried, the odor may often be revived by heating a moistened 10,13 Additional comments shall be noted, such as thc
sample. If the odor is unusual (petroleum product, chemical, presence of roots or root. holes, difficulty in drilling or
and the like), it shall be described, augering hole, caving of trench or hole, or the presence of

10.5 Moisture Condition_Describe the moisture condi- mica.
tion as dry, moist, or wet, in accordance with the criteria in 10.14 A local or commercial name or a geologic interpre'
Table 3.

I 10.6 HCI Reaction_Describe the reaction with HCI as TABLE6 Criteriafor Describing Cementation

none, weak, or strong, in accordance with the critera in Description Criteria
Table 4. Since calcium carbonate is a common cementing Weak Crumbles or In'oaks with har_ or _ _

agent, a report of its presence on the basis of the reaction Moderate Crumblesorbreakswithconsiderablefdlgerpressure .i

with dilute hydrochloric acidris important. Strong wltfnotcnxr_ orbreakwith_ pressure _.::

I
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BLE _7 Criteria for Describing Structure fines. Follow the procedures for identifying fine-grained soils

._sc_pt_n _,_'e_ crit_a of Section 14.ati_ot varyingmaterialoecokxwithlayersat I3.2 The soil is coarse grained ifit contains less than 50 %
stra _east 6 mm thick; note mk'J<ness fines. Follow the procedures for identifying coarse-grained
i.._te d Aaemating layers of varying material o_ color with the soils of Section 15.layers less than 6 mm thick; note thickness

F_$U_ed Breaks along definite planes of h'acture with little
resistancetoh'actudng 14. Procedure for Identifying Fine-Grained Soils

,_s_<e_sided Fracture planes appear polished o( gk_ssy, sometimesstriated . 14.l Select a representative sample of the material for
B,_ocky Cohesive soil that can be broken down into small angular examination. Remove particles larger than the No. 40 sieve

lumpswhichreSistfurther breakdown (medium sand and larger) until a specimen equivalent to
w_usion of sma_ pockets of different soils, st_ as small about a handful of material is available. Use this specimenlenses of sand scattered through a mass of clay; note

thickness for performing the dry strength, dUatancy, and toughness
t4onogeneOUa Same color and appearance throughout tests.

14.2 Dry Strength.'
14.2.1 From the specimen, select enough material to mold

rationof the soil, or both, may be added if identified as such. into a ball about 1 in. (25 mm) in diameter. Mold the
10.15 A classification or identification of the soil in mater/al until it has the consistency of putty, adding water ifaccordance with other classification systems may be added if

identifiedas such. necessary.14.2.2 From the molded material, make at least three test

11. Identification of Peat specimens. A test specimen shall 'be a ball of material about
'/2 in. (12 mm) in diameter. Allow the test specimens to dry

I1.1 A sample composed primarily of vegetable tissue in in air, or sun, or by artificial means, as long as the
various stages of decomposition that has a fibrous to temperature does not exceed 60'C.
amorphous texture, usually a dark brown to black color, and 14.2.3 If the test specimen contains natural dry lumps,
an organic odor, shall be designated as a highly organic soil those that are about 1/2in. (12 mm) in diameter may be used
and shall be identified as peat, PT, and not subjected to the in place of the molded balls.
identification procedures described hereafter.

No'rE 10--The process of molding and drying usually produces

12. Preparation for Identification higher strengths than are found in natural dry lumps of soil.

12.1 The soil identification portion of this practice is 14.2.4 Test the strength of the dry balls or lumps by df,
_,asedon the portion of the soil sample that will pass a 3-in. crushing between thefingers. Note the strength as none, low,

5-mm) sieve. The larger than 3-in. (75-mm) particles must medium, high, or very high in accorance with the criteria in
be removed, manually, for a loose sample, or mentally, for Table 8. If natural dry lumps are used, do not use the results
anintact sample before classifyingthe soil. of any of the lumps that are found to contain particles of

12.2 Estimate and note the percentage of cobbles and the coarse sand.
percentage of boulders. Performed visually, these estimates 14.2.5 The presence of high-strength water-soluble ce-
willbe on the basisof volume percentage, menting materials, such as calcium carbonate, may cause

Nor£ 8--Since the percentagesof the particle-sizedistributionin exceptionally high dry strengths. The presence of calcium
're_tMethod D 2487are by dryweight,and the estimates ofpercentages carbonate can usually be detected from the intensity of the
forgravel, sand. and fines in this practice are by dry weight, it is reaction with dihtte hydrochloric acid (see 10.6).
recommendedthat the reportstatethat the percentagesof cobbiesand 14.3 Dilatancy.'
bouldersarebyvolume. 14.3.1 From thespecimen,selectenough materialto mold

12.30fthe fraction ofthesoil smaller than 3 in. (75 mm), into a ball about i/z in. (12 mm) in diameter. Mold the
estimate and note the percentage, by dry weight, of the material, adding water if necessary, until it has a soft, but not
gravel, sand, and fines (see Appendix X4 foi' suggested sticky, consistency.
procedures). 14.3.2Smooththesoilballin the palmofonehandwith

Note 9--Since the particle-sizecompone'ntsappearvisuallyon the the blade of a knife or small spatula. Shake horizontally,
basisof volume,considerableexperienceis requiredto estimatethe striking the side of the hand vigorously against the other
percentageson the basisof dry weigg.L Fiequent comparisonswith hand several times. Note the reaction of water appearing on
laboratoryparticle-sizeanalysesshouldbe made. "

12.3.i The percentagesshall be estimated to the closest TABLE8 Criteriafor Describing Dry Strength
5%.The percentages of gravel, sand, and fines must add up ooscnpl_ cateria '.'
tO 100 %. None ' The dry specimen crumbles Into powder with mete pressure

12.3.2 If one of the components is present but not in ,:r_f_r_'"'_g_,n_sufficient quantity to be considered 5 %of the smaller than Low ennn_.s Intopowa_withsome_'pressure
3-in. (75-mm) portion, indicate its presence by the term Medium The dry specimenbreaks _to _ or ert_ with
trace, for example, trace of fines. A trace is not tO be con_a_ fir_im"essure
considered in the total of 100 % for the components. High Tho d_/ _ car'mot bo brokofi with _ pressure. L._S_ will break Into pieces between thumb and a hard

surface
Preliminary Identification very_h The_ _ cannotbebroken_tw_ _ _ anda

i3.1 The soil is fine grained if it contains 50 % or more hardsut/ace -;.
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_r TABLE9 Criteriafor Describing Dilatancy 14.7.1 Identify thesoil asa leanclay,CL, if the soil has"OeSCnptio_ Criteria medium to high dry strength, no or slow dilatancy, and
None No,,isiUec_ange,nthespecimen medium toughness and plasticity (see Table 12).
slow waterappearssk_wtyon the surfaceof thespecimenduring 14.7.2 Identify the soil as a fat clay, CH, if the soil has

shakinganddoesnotdisapf:_arordisappearsslowlyupoo high tO very high dry strength, no dilatancy, and highsqueezing
aap_ wat_ appearsqu_, onthesunaceofthespedmenounng toughness and plasticity (see Table 12).

shakinganddisappearsquicklyuponsqueezing 14.7.3 Identify the soil as a silt, ML, if the soil has no to
iow dry strength, slow to rapid dilatancy, and Iow tough ness
and plasticity, or is nonplastic (see Table 12).

TABLE10 Criteriafor Describing Toughness 14.7.4 Identify the soil as an elasticsilt, MH, if the soil has
Description Criteria IOWto medium dry strength, no to slow dilatancy, and low to

Low Only slight pressure ia required to roll the thread near the medium toughnessand plasticity (seeTable 12).
plastic limit. The thread and the lump are weak and soft

Medium Medium i_essure is required to roil the thread to near the NOTE l I--These properties are similar to those for a lean clay.
plastic limit. The thread and the lump have medium stiffness However, the silt will dry quickly on the hand and have a smooth, silky

High Co_siderab,'e pressure is required to roll the thread to near the feel when dry. Some soils thai would classify as MH in accordance with
plastic limit. The thread and the lump have very high the criteria in Test Method D 2487 are visually difficult to distinguish
sti_ess from lean clays, CL. It may be necessary to perform laboratory testing

for proper identification.
pJ

the surface of the soil. Squeeze the sample by closing the 14.8 Identificationof Organic Fine-GrainedSo.ils:
hand or pinching the soil between the fingers, and note the 14.8.1 Identify the soil as an organic soil, OL/OH, if the st.
reaction as none, slow, or rapid in accordance with the soil contains enough organic particles to influence the soil p,
criteria in Table 9. The reaction is the speed with which properties. Organic soils usually have a dark brown to black
water appears while shaking, and disappears while squeezing, color and may have an organic odor. Often, organic soils will sc

14.4 Toughness.' change color, for example, black to brown, when exposed to
14.4.1 Following the completion of the dilatancy test, the the air. Some organic soils will lighten in color significantly gl

test specimen is shaped into an elongated pat and rolled by when air dried. Organic soils normally will not have a high si-toughness or plasticity. The thread for the toughness test will S'
hand on a smooth surface or between the palms into a thread be spongy.
about V8in. (3 mm) in diameter. (If the sample is too wet to

_i 011easily,it should bespread into a thin layerand allowed NOTE 12--In some cases, through practice and experience, it maybe s)
o lose some water by evaporation.) Fold the sample threads possibleto furtheridentifythe organicsoilsas organicsiltsor organic ticlays,OL or OH. Correlationsbetweenthe dilatancy,dry strength, "_

and reroll repeatedly until the thread crumbles at a diameter toughnesstests,and laboratorytestscanbe madeto identifyorganicsoils s;:
of about I/s in. The thread will crumble at a diameter of 'is in certaindeposits ofsimilarmaterialsof knowngeologic origin.

in. when the soil is near the plastic limit. Note the pressure 14.9 If the soil is estimated to have 15 to 25 % sand or o
required to roll the thread near the plastic limit. Also, note gravel, or both, the words "with sand" or "with gravel" g_
the strength of the thread. After the thread crumbles, the (whichever is more predominant) shall be added to the group st
pieces should be lumped together and kneaded until the name. For example: "lean clay with sand, CL" or "silt with gl
lump crumbles. Note the toughness of the material during gravel, ML" (see Figs. la and lb). lfthe percentage ofsandis Si
kneading, equalto thepercentageof gravel,use"withsand."

14.4.2 Describe the toughness of the thread and lump as 14.10 If the soil is estimated to have 30 % or moresandor o:
low, medium, or high in accordance with the criteria in gravel, or both, the words "sandy" or "gravelly" shall be b
Table 10. added to the group name. Add the word "sandy" if there ",

14.5 Plasticity,--On the basis of observations made during appears to be more sand than gravel. Add the word
the toughness test, describe the plasticity of the material in "gravelly" if there appears to be more gravel than sand. For I_
accordance with the criteria given in Table 11. example: "sandy lean clay, CL', "gravelly fat clay, CH", or

14.6 Decide whether the soil is an inorganic or an organic "sandy silt, ML' (see Figs. la and lb). If the percentage of at
fine-grained soil (see 14.8). If inorganic, follow the steps sand is equal to the percent ofgravel, use "sandy."
givenin14.7. a

14.7 Identification oflnorganic Fine-GrainedSoils.' 15. Procedure for Identifying Coarse-Grained Soils (Con- fi.
tains less than 50 % fines) pt

TABLE11 Criteriafor Describing Plasticity 15.1 The soil is a gravelif the percentageof gravel is
Description Cdteda estimated to be more than the percentage of sand.
Nonplastic A %-in. (3-mm) thread cannot be roiled at any water content
Low The thread can barely be rolled and the lump ceru_t be TABLE 12 Identification of Inorganic Fine-Grained _ils from

formed when drier than the plastic limit Manual Tests
Medium The thread is easy to roll and not much time is required to

reach the plastic limit. The thread cannot be rero;led after Soil Dry Strength Dilatancy Toughness

reaching the plastic limit. The lump crumbles when drier Symbolthan the plastic _nit ML None to Iow Slow to rapid Low or thread cannotbe
High It takes considerable time rolling and kneading to reach the f_

plastic limit. The thread can be rerolled several times alter CL Medium to high None to slow Meo'kjrn s
reaching the plastic _nit. The lump can be formed without MH Low to medium None to slow Low to medium
crumbling when drier than the plastic limit CH High to very high None High _
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t
The soil is a sand if the percentage of gravel is TABLE 13 .Checklist for Descriptionof Soila ,

soil is a clean gravel or clean sand if the 2. Groupsyrrax_ _3. Percent of cobbles c_ boulders, oc both (layvolume)

t, 'ntage °f fines is estimat:dJ° .Tr 5 % °r less'
'15.3.1 Identify the soil as ell-g adedgravel, GW, oras s.4'Percent of _-avol. sar_d, Or fines, Or all threo {lZf drywokjhtlpartiOo,size range:

, well.graded sand, SW, if it has a wide range of particle sizes C_av_--r,_. coarse
':.J ,,hstantial amounts of the intermediate particle sizes, sar,a--_. medium,coarse
l_u "-- · · 6. PartiOe angularity:, angular, subang_, submunded, rounded
·153 2 Identify the sod as a poorly graded gravel, GP, or as
_.,_riygraded sand, SP, if it consists predominantly of one 8.7'MaximumParticleshape:particlefdappropriate)sizeor ffummaionflaL_ted flat and elocxjat_l

t../_/;,aiformly graded), or it has a wide range of sizes with 9. HardnessofcoarseSandandlat9_ parlJde8
az_ t,' · ..... tO. P_asticilyof f_ms: rm_l_ast]c, low. mee3um.
_ome intermediate sizes obvmusly m:ssmg (gap or skip 11. Drystrength:none.Iow._. high.veryhigh

p3dcd). 12. Oilatancy: none, slow. rapid
15.4 The soil is either a gravel with fines or a sand with 13. TcaJghnesa:low, n'_ium, h_h

?hexif the percentage of fines is estimated to be 15 % or 14. color Onmoistcooff_tlon)15. Odor (mention only if organic Or unusua0
II01_. 16. MoiSture: (fly, moist, wet

15.4.1 Identify the soil as a clayey gravel, GC, or a clayey 17. ReactionwithHO:none.w_ak.strong
.and,SC, if the fines are clayey as determined by the Forintactsamp/e_
_roceduresin Section 14. 18.consistency(r,ne-g_ soasOne,):vw/soft, soft.firm.hard,veryhard ::19. Structure: stratified, laminated, flashed, sacke_.qided, lensed. 13omo-

15.4.2 Identify the soil as a silty gravel, GM, or a silty _z_oua
and, SM, if the fines are silty as determined by the 20. _tatlon: weak, modorate, strong _..
,rocedures in Section 14. 21. tm name22. Geologic interpretation :-
15.5 If the soil is estimated to contain 10 % fines, give the 23. Additionalcomments:presenceof rootsOrroot holes,Ix'esec_ of mica.

ail a dual identification using two group symbols, gypsum, etc., surface coatings on coarse-grak_ particles, caving Or

15.5.! The first group symbol shall correspond to a clean sloughingofaugerhoe or trenchs_a. dtnk:_tyinat_nn_ Orexeava_.
ravel or sand (GW, GP, SW, SP) and the second symbol etc.
lall correspond to a gravel or sand with fines (GC, GM, SC,
M). , reaction with HCI; original field sample had about 5 % (by volume)

15.5.2 The group name shall correspond to the first group subrounded cobbles, maximum dimension, 150 mm.
/mbol plus the words "with clay" or "with silt" to indicate In-Place Conditions_Ftrm, homogeneous, dry, ·brown
_e plasticity characteristics of the fines. For example: Geologic lnterpretationmAlluvial fan

NOTE 14--Other examples of soil descriptions and identification are _l[ J
_/,n-graded gravel with clay, GW-GC" or "poorly graded given in Appendixes XI and X2.

ith silt, SP-SM' (see Fig. 2). NOTE 15--If desired, the percentages of gravel, sand, and fines may t
13.6 If the specimen is predominantly sand or gravel but be stated in terms indicating a range of percentages, as follows:

retains an estimated 15 % or more of the other coarse- Trace--Particles are present but estimated to be lessthan 5 %
ained constituent, the words "with gravel" or "with sand" Fe_--5 to 10%
_allbe added to the group name. For example: "poorly Little--t5 to 25 %Some--30 to 45 95
aded gravel with sand, GP" or "clayey sand with gravel, Mostly--50 to 100 %
'" (see Fig. 2).
15.7 If the field sample contains any cobbles or boulders, 16.2 If, in the soil description, the soil is identified using a

· both, the words "with cobbles" or "with cobbles and classification group symbol and name as described in Test

raiders" shall be added to the group name. For example: Method D 2487, it must be distinctly and clearly stated in log
ilty gravel with cobbles, GM." forms, summary tables, reports, and the like, that the symbol

and name are based on visual-manual procedures.

,. Report 17. Precision and Bias

16.1 The report shall include the information as to origin, 17.1 This practice provides qualitative information only,
d the items indicated in Table 13. therefore, a precision and bias statement is not applicable.

Nor£ 13_Example: Clayey Gravel with Sand and Cobbles. GC_ 18. Keywor(is
out 50 % fine td coarse; subrounded to subangular gravel; about 30 95
e 1o coarse, subrounded sand; about 20 % fines with medium 18.1 classification; clay; gravel; orgariic soils; sand; silt;
aticity, high dry strength, no dilatancy, medium toughness; weak soil classification; soil description; visual classification

i t._

'!,1 i'
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APPENDIXES Ol

.'lr_

(Nonmandatory Information) or

Xl. EXAMPLES OF VISUAL SOIL DESCRIPTIONS pt'
10

XI.I The following examples show how the information in-place density 106 lb/fi3; in-place moisture 9 %. S.x
required in I6.1 can be reported. The information that is XI.I.3 Organic Soil (OL/OHJ--About 100 % fines with a!
included in descriptions should be based on individual Iow plasticity, slow dilatancy, low dry strength, and iow
circumstances and need. toughness; wet, dark brown, organic odor; weak reaction cc

XI.I.I Well-Graded Gravel with Sand (GWJ--About with HCl. G'
75 % fine to coarse, hard, subangular gravel; about 25 % fine X 1.1.4 Silty Sand with Organic Fines (SM)--About 75 %
to coarse, hard, subangular sand; trace of fines; maximum fine to coarse, hard, subangular reddish sand; about 25 % co
size, 75 mm, brown, dry; no reaction with HCI. organic and silty dark brown nonplastic fines with no dry C}

strength and slow dilatancy; wet; maximum size, coarse
X I. 1.2 Silty Sand with Gravel (SM)--About 60 % pre- sand; weak reaction with HCI.

dominantly fine sand; about 25 % silty fines with low XI.I.5 Poorly Graded Gravgl with silt, Sand, Cobblesand
plasticity, low dry strength, rapid dilatancy, and low tough- Boulders (GP-GM)--About 75 % fine to coarse, hard,
ness; about 15 % fine, hard, subrounded gravel, a few subrounded to subangular gravel; about 15 % fine,
gravel-size particles fractured with hammer blow; maximum subrounded to subangular sand; about 10 % silty nonplastie
size, 25 mm; no reaction with HC! (Note--Field sample size fines; moist, brown; no reaction with HCI; original field
smaller than recommended), sample had about 5 % (by volume) hard, subrounded fir

In-Place Conditions--Firm, stratified and contains lenses cobbles and a trace of hard, subrounded boulders, with a sh
of silt I to 2 in. (25 to 50 mm) thick, moist, brown to gray; maximum dimension of 18 in. (450 mm). Ih

h
dt

X2. USING THE IDENTIFICATION PROCEDURE AS A DESCRIPTIVE SYSTEM FOR SHALE, CLAYSTONE,

-_ SHELLS, SLAG, CRUSHED ROCK, AND THE LIKE sc
1!

X2.1 The identification procedure may be used as a 100-mm) pieces of shale from power auger hole, dry, brown, dc
descriptive system applied to materials that exist in-situ as no reaction with HCI. After slaking in water for 24 h,
shale, claystone, sandstone, siltstone, mudstone, etc., but material identified as "Sandy Lean Clay (CL)"; about 60 $ pa
convert to soils after field or laboratory processing (crushing, fines with medium plasticity, high dry strength, no dilataney, d{
slaking, and the like), and medium toughness; about 35 % fine to medium, hard

X2.2 Materials such as shells, crushed rock, slag, and the sand; about 5 % gravel-size pieces of shale.
like, should be identified as such. However, the procedures X2.4.2 Crushed Sandstone--Product of commercial pt
used in this practice for describing the particle size and crushing operation; "Poorly Graded Sand with Silt (SP-
plasticity characteristics may be used in the description of the SM)"; about 90 % fine to medium sand; about 10 $
material. Ifdesired, an identification using a group name and nonplastic fines; dry, reddish-brown, strong reaction with
symbol according to this practice may be assigned to aid in HCI.
describing the material. X2.4.3 Broken Shells--About 60 % gravel-size bmk_ al,

X2.3 The group symbol(s) and group names should be shells; about 30 % sand and sand-size shell pieces; abou_ sy:
placed in-quotation marks or noted with some type of 10 % fines; "Poorly Graded Gravel with Sand (GP)." ic;
distinguishing symbol. See examples. X2.4.4 Crushed Rock--Processed from gravel and cob.'

X2.4 Examples of how group names and symbols can be bles in Pit No. 7; "Poorly Graded Gravel (GP)'; about 90 _ fu
incororated into a descriptive system for materials that are fine, hard, angular gravel-size particles; about 10 % coarse' su
not naturally occurring soils are as follows: hard, angular sand-size particles; dry, tan; no reaction with' _s

X2.4.1 Shale Chunks--Retrieved as 2 to 4-in. (50 to HCI. '_
d;

X3. SUGGESTED PROCEDURE FOR USING A BORDERLINE SYMBOL FOR SOILS WITH TWO'POSSIBLg 10
IDENTIFICATIONS.

X3.1 Since this practice is based on estimates of particle possible basic groups, a borderline symbol may be used with

_.,ize distribution and plasticity characteristics, it may be the two symbols separated by a slash. For example: sc/CLff;,

_. ficult to clearly identify the soil as belonging to one CL/CH. tlck
'"t_tegorT. To indicate that the soil may fall into one of two X3.1.1 A borderline symbol may be used when ?

I
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:ntage of fines is estimated to be between 45 and 55 %. grained soil has_properties that indicate that it is at the _

symbol should be for a coarse-grained soil with fines boundary between a soil of low compressibility and a soil of

id the other for a fine-grained soil. For example: GM/ML high compressibility. For example: EL/CH, MH/ML.
or EL/SC. X3.2 The order of the borderline symbols should reflect

X3.1.2 A borderline symbol may be used when the similarity to surrounding or adjacent soils. For example: soils
in a borrow area have been identified as CH. One sample is i

percentage of sand and the percentage of gravel are estimated
to be about the same. For example: GP/SP, SC/GC, GM/ considered to have a borderline symbol of CL and CH. To J
SM. It is practically impossible to have a soil that would have show similarity, the borderline symbol should be CH/CL. I '
a borderline symbol of Gw/Sw. X3.3 The group name for a soil with aborderline symbol i

X3.1.3 A borderline symbol may be used when the soil should be the group name for the first symbol, except for:. i

could be either well graded or poorly graded. For example: EL/CH lean t° fat clay I --
(3W/GP, SW/SP. ML/CL clayey silt I

X3.1.4 A borderline symbol may be used when the soil CL/ML silty clay i
could either be a silt or a clay. For example: CL/ML, X3.4 The use of a borderline symbol should not be used ,

CH/MH, SC/SM. indiscriminately. Every effort shall be made to first place the ! ....
X3.1.5 A borderline symbol may be used when a fine- soil into a single group. .

X4. SUGGESTED PROCEDURES FOR ESTIMATING THE PERCENTAGES OF GRAVEL, SAND, _,
AND FINES IN A SOIL SAMPLE '-

X4. I Jar Method--The relative percentage °fcoarse- and present. The percentages ofsand and fines in the minus sieve

fine-grained material may be estimated by thoroughly size No. 4 material can then be estimated from the wash test ....

shaking a mixture of soil and water/fin a test tube or jar, and (X4.3).
then allowing the mixture to settle. The coarse particles will X4.3 Wash Test (for relative percentages of sand and
fall to the bottom and successively finer particles will be fines}--Select and moisten enough minus No. 4 sieve size
deposited with increasing time; the sand sizes will fall out of material to form a l-in (25-mm) cube ofsoil. Cut the cube in
suspension in 20 to 30 s. The relative proportions can be half, set one-half to the side, and place the other half in a
estimated from the relative volume of each size separate, small dish. Wash and decant the fines out of the material in 12

"his method should be correlated to particle-size laboratory the dish until the wash water is clear and then compare the d[)
.cterminations. two samplesand estimate the percentage of sand and fines.

X4.2 Visual Method--Mentally visualize the gravel size Remember that the percentage is based on weight, not
particles placed in a sack (or other container) or sacks. Then, volume. However, the volume comparison will provide a
do the same with the sand size particles .and the fines. Then, reasonable indication of grain size percentages.
mentally compare the number of sacks to estimate the X4.3.1 While washing, it may be necessary to break down
percentage of plus No. 4 sieve size and minus No. 4 sieve size lumps of fines with the finger to get the correct percentages.

X5. ABBREVIATED SOIL CLASSIFICATION SYMBOLS
f

XS. ! In some cases, because of lack of space, an abbrevi- P,e£_: surex:
ated system may be useful to indicate the soil classification s ,- sandy s - with sand ;

symbol and name. Examples of such cases would be-graph- s - _vclZy _ - with10'avel ;c ,- with cobbies I

ica110gs, databases, tables, etc. b =withboulaen ii

X5.2 This abbreviated system is not a substitute for the X5.4 The soil Classification symbol is to be enclosed in
full name and descriptive information but can be used in parenthesis. Some examples would be:
supplementary presentations when the complete description
is referenced. Grout,Symbol and Full Name Abbreviated

X5.3 The abbreviated system should consist of the soil Cl.,Sandyleanclay s(CL)
SP-SM, Poorly graded sand with silt and gravel (SP-SM}g

classification symbol based on this standard with appropriate oP. poorlygradedgravelwithsand,cobbles,andboulders (OP)seb
lower case letter prefixes and suffixes as: MI., gravelly silt with sand and cobbles It(.M.L}se

'l
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q_T[j_ Designation: D 4220 - 95

C Standard Practices for
(-

Preservingand Transporting Soil Samples

This standard is issued under the fixed ck_ignation D 4221>,the number immediately followin$ the design=don indlc:at,- the year of
original adoption or, in the cam: of revision, the year of last revision, A number in parentheses indicates the year of last reapproval. A
superscript epsilon (t) indie"stta an editorial change since the last revision or reapgrovaL

1. Scope* and classification tests, proctor and relative density, or

1.1 These practices cover procedures for preserving' soil profile logging is required, and bulk samples that will be
samples immediately after they are obtained in the field and remolded or compacted into specimens for swell pressure,
accompanying procedures for transporting and handling the percent swell, consolidation, permeability, shear testing,
samples. CBR, stabilimeter, etc.

1.2 Limitations--These practices are not intended to 4.1.3 Group C--Intact, naturally formed or field fabri-
address requirements applicable to transporting of soil sam- cared, samples for density determinations; or for swell
ples known or suspected to contain hazardous materials, pressure, percent swell, consolidation, permeability testing

1.3 This standard does not purport to address all of the and shear testing with or without stress-strain and volume
safety concerns, if any, associated with its use. It is the change measurements, to-include dynamic and cyclic testing.
responsibility of the user of this standard to establish appro- 4.1.4 Group D--Samples that are fragile or highly sensi-
priate safety and heahh practices and determine the applica- live for which tests in Group C are required.
bility of regulatory limitations prior to use. See Section 7. 4.2 The prOCedure(s) to be used should be included in the '

project specifications or defined by the designated respon- -5
2. Referenced Documents sible person, a

2.1 ASTM Standards.' 5. Significance and Use '_
D420 Guide to Site Characterization for Engineering, "

Design, and Construction Purposes 2 5.1 Use of the various procedures recommended in these ':
D653 Terminology Relating to Soil, Rock, and Contained practices is dependent on the type of samples obtained .

C_,,_ Fluids 2 (Practice D 420), the type of testing and engineering prope( :D 1452 Practice for Soil Investigation and Sampling'by ties required, the fragility and sensitivity ofthe soil, and th/. ;
Auger Borings 2 climatic conditions. In all cases, the primary purpose is to

D 1586 Test Method for Penetration Test and Split-Barrel preserve the desired inherent conditions. '_'
Sampling of Soils2 5.2 The procedures presented in these practices wens

primarily developed for soil samples that are to be tested for
D 1587 Practice for Thin-Walled Tube Sampling of Soils: engineering properties, however, they may be applicable forD 2488 Practice for Description and Identification of Soils

(Visual-Manual Procedure): samples of soil and other materials obtained for other _,:
D 3550 Practice for Ring-Lined Barrel Sampling of Soils 2 purposes.

D4564 Test Method for Density of Soil in Place by the 6. Apparatus ',_SleeveMethod2 . . ,.-

D 4700 Guide for Soil Sampling from the Vadose Zone 2' 6. I The type of materials and containers needed del:gad
upon the conditions and 'requirements listed unde:: the four ..:'._

3. Terminology , groupings A to D in Section 4, and also on the climate and '_

3.1 Terminology in these practices is in accordance with transporting mode and distance. '_
1 Terminology D653. : 6.1.1 Sealing Wax, includes microaTstalfine wax, lam'- ._q

: _ ""' affin, 'beeswax, censsine, carnaubawax, or combinations .:l
' 4. Summary of Practices thereof.' ' '

6.1.2 Metal Disks, about '/16 in. (about 2 mm) thick and'
4.1 The various procedures are given under four group- }_

ings as follows: : ., · having a diameter slightly less than the inside diameter ofthe
4. !. 1 Group .4.--Samples for which only general visual tube, liner, or ring and to be used in union with wax or caps

identification is necessary, and tape, or both. · ._.
4.1.2 Group B--Samples for which only water content ' 6.1.3 Wood Disks, pnswaXed, I in. (25 mm) thick and

having a diameter slightly less than the inside diameter of the

lliner or tube.

I These {nc-tim ate under the jurisdiction of ASTM Committee D-I 8 on Soil 6.1.4 Tape, either waterproof plastic, adhesive friction, or
and Rock and are the direcl re$ponrdbility of Subcommittee DI8.02 au Sam{)linlt duct tape.
Ind Related Field Tcatinllforsoil Investigations. 6.1.5 Cheesecloth, to be used in union with wax

C Current edition ipproved April 15, 1995. Published June 1995. Originally
published as D 4220 - 83. Last previous edition D 4220 - 89. alternativelayers.

: AnnualBookofASTMStandards,Vol04.08. 6.1.6 Caps, either plastic, rubber or metal, to be

· A Summary _f Cha_es section appearsat the e.d of these practices.

I

I
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without removal of soil from the ends of the tube fl' so 8.1.5_Depth to top ors ample and number of sample,
d/reefed by the eng/necr or geologist. 8.1.6 Description of sampler., size, type of metal, typc,_c_ _

coating`
NOT_ S--Field extn_on and packaging of extruded samples under 8.1.7 Method of sampler insertion: push or drive,the specificdLrccdon o£a gcotcchnical engln_r or Scolosi_ b pcrmitaxi.
NOtE6---Tub_ sca_edover the ends u opposed to those scaled with 8.1.8 Method of drilling,' size of hole, casing, and drilling

expanding packers should contain end padding in end voids in order to fluid used,
prevent drainage or movement ofthc sample within thc tube. 8.1.9 Depth to groundwater level: date and time mca-

sur_J,

7.2 Prepare and immediately affix labels or apply mark- 8.1.10 Any possible current or tidal effect on water level,
ings as necessary to identif7 the sample.' Assure that the 8.1.11 Soft description in accordance with Practice
markings or labels arc adequate to survive transportation D 2488,
and storage. 8.1.12 Length of sampler advance, and

8.1.13 Recovery: length of sample obtained.

8. Report 9. Precision and Bias

8.1 The appropriate information is required as follows: 9.1 This practice docs not produce numerical data; there-
8. !. 1 Name and location of the project, fore, a precision and b/as statement is not applicable.
8.1.2 Boring number and prcci_ location on project,
8.1.3 Surface elevation or reference to a datum, 10. KeyWords
8.1.4 Date and time ofboring---start and finish, 10.1 sampling; soil exploration; undisturbed

The_ _ _ T_'_g af,d MatheUs tak,s no poe_r_ rmpectlng U_ v_J/d_,o_anypatww n_tz as..u_ed _ co'y,_
with a_y _t_ ment_ In thlsstandarg. Users of this rtandard are expresslyadvised Uultdetetmln_Jon of the validityof any4uJch
petecttright3, end the rJz_of Infringementof such rights,are enflrelytheirown tl_ooo31t_llty.

_w'x_at'dts s4,,bJectto revisionat em/tltr_ by the respo_lble technicalcommifteeand mu31be reviewedeveryfiveyearsand
Il not t_w_'ed,effhef ree4:,provedor wfthdrawn.Yourcomment_ate invlfedetth_ forreviatonof th_ atat_datdor foreddlttonalMandard_
af,d zlxxdd be addr_ed to ASTM Headquarters.Your comme_z willreceivecat_ul considerationat · meetingof the tespot_lbte
technlcaJcommittee, which you may attend, ff you feel that yourcomrne_s have not received · fair hearingyou Ihould rnak· your
viewskr,own to the ASTM C,ornm_ee on Szandardz,191t_Race St., Philedetphi_P.A19103.
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r the end of thin-walled tubes (Practice D 1587), liners 7.3.4 When transferring the possession of samples the
' / (Practice D 3550), in union with tape or wax. · person(s) relinquishing and receiving the samples shall sign,
_l_wCP'ring(Sealing End Caps), used to seal the ends of date, record the time, and check for completeness of the

'nples within thin-walled tubes, by mechanically ex- traceability record. !.;
dinganO'ringagainstthetubewail. ,

8. Procedure _I
NOTEI--Plastic expandableend capsareprefer:red.Metalexpand- "i
: end caN sealequal[_weB;however,Iot_g-termstoragemaycause 8. l All Samples--Properly identify samples with tags, .i;
_Jon problems, labels, and markings prior {o transporting them as follows: i

i

1.8 Jars, wide mouthed, with rubber-ringed !ids or lids 8.1. I Job name or number, or both, _l
8.1.2 Sampling date, jed with a coated paper seal and of a size to comfortably

-ire the sample, commonly % pt (250 mL), I pt (500 mL) 8.1.3 Sampleflooring number and location,
quart-sized (1000 mL). 8.1.4 Depth or elevation, or both,

_.1.9 Bag, either plastic, burlap with liner, burlap or cloth 8.1.5 Sample orientation,
)e (Practice D 1452). 8.1.6 Special shipping or laboratory handling instructions,
· 1.l0 Packing Material, to protect against vibration and or both, including sampling orientation, and
:k. 8.1.7 Penetration test d_ta, if applicable (Test Method .

_.I.II Insulation, either granule (bead), sheet or foam D 1586). ; 'j:t

,e, to resist temperature change of soil or to prevent 8.1.8 Subdivided samples must be identified while main- j l '.ting. taining association to the original sample. ,
1.12 Sample Cube Boxes, for transporting cube (block) 8.1.9 If required, sample'traceability record.

nples. Constructed with % to a/4in. (13 to 19 mm) thick 8.2 GroupA--Transportsamples in any type of container
wood (marine type), by way of available transportation. If transported commer-

1.13 CylindricalSample Containers, somewhat larger in ciaIly, the container need only meet the minimum require-
. ·nsion than the thin-walled tube or liner samples, such as ments ofthe transporting agency and any other requirements
indricalfrozen food cartons, necessaryto assureagainst sample loss.

8.3 GroupB:
1.14 Shipping Containers, either box or cylindrical type 8.3.1 Preserve and transport these samples in sealed,
of proper construction to protect against vibration, moJstureproofcontainers. All containers shall be of sufficient

,..k, and the elements, to the degree required, thickness and strength to ensure against breakage and
. -The length,girth and w,,tghtrestrictionsfor commercial

n mustbe considered, moisture loss. The container types' include: plastic bags orpails, glass or plastic (provided they are waterproof)jars, thin
.... 15 Identification Material--This includes the neces- walled tubes, liners, and rings. Wrap cylindrical and cube
/ writing pens, tags, and labels to properly identify the samples in suitable plastic film or aluminum foil, or both,

de(s). (Note 3) and coat with several layers of wax, or real in several
layers of cheesecloth and wax.

Precautions 8.3.2 Transport these samples by any available transpor-

t Special instructions, descriptions, and marking of tation. Ship these samples as prepared or placed in larger
dners must accompany any sample that may in.elude shipping containers, including bags, cardboard, or wooden

._active, chemical, toxic, or other contaminani material, boxes or barrels.

.2 Interstate transportation containment, storage, a.nd 'NOTE3_Some soilsmay causeholesto develop in aluminumfoil,.
sal of soil samples obtained from certain areas' 'Within due to corrosion.Avoiddirectcontactwhereadverseaffectsto sample
Mited States and the transportation'of foreign Soils into composition are a concern. "

mrough the United States afi_ sul3jeL'rtto regulations 8.3.3 Plastic Bags_place the plastic bags as tightly as
blished by the U.S. Department OfAgriculture, An{mai, possible around the sample, squeezing out as much air as

)lant Health Service, Plant Pr.oteetion, and Quarantine possibl& They shall be 3 mil or thicker to prevent lea_ge.
ams, and possibly to regulations of other federal, state, 8.3.4 Glass.Plastic .lars_If the jar lids are not tubber

ocal agencies, ringed or linecl Withnew waxed paper're,als, seal the lids with
9.1 Samples shipped by way of common carrier or U.S. wax.
I Service must comply Withthe Department of Trans- 8.3.5 Plastic Pails_If the plastic pail lids are not _ tight,

_,'ion Hazardous Materials Regulation, 49CRF Part 172. seal them With wax or tape.
3 Sample traceability records (seeFig. 1) are encouraged 8.3.6 Thin.Walled Tubes: " '
hould be required for suspected contaminated samples. ' 8.3.6.1 Expanblable Fackers_The preferred' method of
I The iX)ssesslbn of all samples n4ust' be traceable, sealing sample ends Within tubes'is with pl"aSstid,:.e?pandable

collection to shipment to laboratory to disposition, and packers.
_ldbe handled by _ few persons as pom.'51e. ' . ' '8.3.6.2 Wax WithD/sks--F°r shon-term'sealin&_n

2 The sample collector(s) should be tesP0.nsible for wax is acceptable.'Fo'r long term sealing (in excess of 3 days)
'e" the sample traceability fi:cord; recording the use miCrocrystalline Waxes'or combine 'with up to 15 %

, . ' · .I ' . ·

_,mple MenUficaUon and locaUon, _ample type, beeswax or resin, for better adherence'to the walfofthe tube
ai_i_lhe number and types of containers. ' and to reduce shrinkage. Several thin layers 'of wax are
3 A separate traceability record shall accompany each preferred over one thick layer. The minimum final thickness

..ent. shall be0.4 in. (10 mm).
t

t_
t
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8.3.6.3 End Caps--Seal me.tM,rubber, or plastic end caps 8.5.1 The requirements of 8.4 must be met, in addition _ ;
with tape. For long term storage (longer than 3 days), also the following:
dip them in wax, applying two or more layers of wax. 8.5.1.1 Samples should be handled in the same orienta-

8.3.6.4 Cheesecloth and Wax--Use alternating layers (a tion in which they were sampled, including during transpor-
minimum of two each) of cheesecloth and wax to seal each tation or shipping, with appropriate markings on the ship-
end of the tube and stabilize the Sample. ping container.

8.5.1.2 For all modes of private or commercial transpor-
NOTE4---Wheren_eces___fy, spacersor appropriate packing materials, tation, the loading, transporting and unloading of the ship-

or both, must be placed prior to sealing the tube ends to provide proper
confinement. Packing material must be nonabsorbent and must main- ment containers should be supervised as much as possible by
rain its properties to provide the same degree of continued tgample a qualified person.
support. NOTE 5--A qualified person may be an engineer, geologist, soil

scientist, soils technician or responsible person designated by the project
8.3.7 Liners and Rings--Refer to 8.3.6.3 or 8.3.6.4. manager.

8.3.8 £xposedXamples: 8.6 Shipping Containers (see Figs. 2 to 7 for typical
8.3.8. l Cylindrical,Cubical or OtherSamples Wrappedin containers):

Plastic, such as polyethylene and polypropylene, or foil 8.6.1 The following features should be included in the
should be further protected with a minimum of three coats of design of the shipping container for Groups C and D.
wax. 8.6. I. 1 It should be reuseable,

8.3.8.2 Cylindrical and Cube Samples Wrapped in 8.6.1.2 It should be constmcted so that the samples can be
Cheesecloth and Wax, shall be sealed with a minimum of maintained, at all times, in the _me position as when
three layers of each, placed alternatively, sampled or packed, or both,

8.3.8.3 Carton Samples (Frozen Food Cartons)--Samples 8.6.1.3 It should include sufficient packing material to
placed in these containers must be situated so that wax can cushion or isolate, or both, the tubes from the adverse effect
be poured completely around the Sample. The wax should fall of vibration and shock, and
the void between the sample and container wall. The wax 8.6.1.4 It should include sufficient insulating material t o
should be sufficiently warm to flow, but not so hot that it prevent freezing, sublimation and thawing, or undesirable
penetrates the pores of the soil. Generally, the Samples temperature changes.
should be wrapped in plastic or foil before being surrounded 8.6.2 WoodShipping Contatlners:
with wax. 8.6.2.1 Wood is preferred over metal. Outdoor (marine)_

8.4 Gr..._ ' plywood having a thickness of'/2'and V4in. (13 to 19 mm]lk_
&,;. l t'reserve and seal these samples in contaihers as may be used. The top (cove_) should be hinged and latched,''_''

covered in 8.3. In addition, they must be protected against or fastened with screws.
vibration and shock, and protected from extreme heat or 8.6.2.2 The cushioning requirements are given in 8:4.4;
cold. 8.6.2.3 For protection against freezing or extreme temper-

' 8.4.2 Samples transported by the Sampling or testing ature variation, the entire shipping container should be lined
i agency personnel on seats of automobiles and trucks need with a minimum insulation thickness of 2 in. (50 mm).
t_ only be placed in cardboard boxes, or similar containers into 8.6.3 Metal Shipping Containers--The metal shipping

which the sealed Samples fit snugly, preventing bumping, containers must incorporate cushioning and insulation ma:
rolling, dropping, etc. terial to minimum thicknesses in accordance with. 8.6..2,

8.4.3 For all other methods of transporting samples, a]thbughslightly greater thicknesses would be appropriate.
including automobile trunk, bus, parcel services, truck, boat, Alternatively, the cushion effect could be achiev.ed .wit.l;'a

'! air, etc., place the sealed samples in wood, metal, or other spring suspension system, or any'other means that would '.'! . -

,J' type of suitable shipping containers that provide cushioning provide similar protection.' - ,
'" or insu!ation, or both, for each sample and contain,er. Avoid 8.6.4 Styrene Shipping Containers--Bulk _trene;.w{_
'[ transpom.'ng b.yany agency whose handling of containers _ slots cut to the dimensions of the sample tube or liner. A
,_' suspe.ct, protective outer box. of plywood or reinforced cardboard is
I 8.4.4 The cushioning material (sawd.ust,rubber, polysty- recommended. . :."

rene, urethane foam, or material with similar resiliency) . 8.6.5 Other Containers--Containers consim&ed .mith
._ should completely encase each sample. The cushioning laminated fiberboard., plastic or reinforced cardboard outer
:l:_ between the Samples and walls of the shipping containers walls, and properly lined,, may also be used,. : · . ;
ii should have a minimum thickness' 6f I in. (25 mm). A .' . ·
',:, minimum thickness of 2 in. (50 mm) shall be provided On 9, Reportlng : '

the contai'fiei'floor. 9. ! The data obtained in the fi_d' shall[be recoM_:l afi_· . o- ',

I 8A.5 'When _qUiredl _e _mples should be shipped in should include the following: .. .... .q
i the same orientation in which they were sampled. Otherw_, 9.1. I' Job name or:number, or bot_ ' -:'t.: " i:· ., · . ..'

special conditions shall be 'provided Such as freezing, con- 9.1.2 Sampling da.te(s), · ·
trolled drainage, or sufficient confinement, or a combination ' 9.1.3 Simple/boring number(.s) arid lOCation(s), : '-.._.t_"

thereof, to fiaaintain' _imple integrity.' .9.1.4 Depth(s) or elevation(s), or both, · . -- ,':a;_.8.5 GroupD: .. ' 9.1.5 Sample orieia...tgtion,' . .,. ':..: . ,.: ...." ..

: _ii,.,' .



Iii_t_ D 4220 :,l,.

_/ Sample Identification/Traceability Record(Controlled Document}

I Allentlon of:
I Hlaetfdoue mllerJlll lUlpeCletd?

(yeti/no) : :.

....... ...... . ............, ,........, '!llf
PIIRI Llfllltll Wkl*let lO _ OIII lr,fll4 ClAlll_41el 1441V1_14 LII l0

LI .*:'

8ampler(I) (elgnature)

IrlelU 10 etellRl¥1lhld Ir; (IIIRIr_t] OIIIITlell leeelwld If: (IItRIIWII} 0IIIITNNt CImelIAII

I Shipment prepared by: (algnatute) DetlelTImet 8hipmetnl metthod:
Netcelved for Lib by' (llgn,Hure) Oele/Tlmet Commetnla

Retcelvlng Llboratory: Platina return oelglnetl form lifter nighing for recetlpl of edlmpletl.

I
FIG. 1 Ex,,mpleLayout of RecordForm

9.1.6 Groundwater observation, if any, 9.1. i 3 Weather conditions, and
9.1.7 Method of sampling, and penetration test data, if 9.1.14 General remarks.
)licabler
_. !.8 Sample dimensions, 10. Precision and Bias
9.1.9 Soil description (Practice D 2488), 10.1 This practice provides qualitative and general infor-
). 1.10 Names of technician/crewman, engineer, project marion only. Therefore, a precision and bias statement is not
er, etc., applicable.

9.1.11 Comments regarding contaminated or possible
·'ltaminated samples, 11. Keywords
). 1.12 If used, a copy of traceability records, 11. ! preservation; soil samples; transportation

s_gY oF _ANG_

z'his section identifies the location of changes to these the technical interpretation or use of these practices.
· ctices that have been incorporated since the last issue. (1) Section 11 was added since the last revision.
m mittee I:)-18 has highlighted those changes that affect (2) Section 2 was expanded since the last revision.

C.

I
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Top & bottom must be screwed _ _ _
into place (top may be hinged
and latched

14" 10"
(356mm) (254mm)

2 II

(51mm)
Typ.

· 4" (102 mm) Ota. Hole
(4 holes each, top & 18"
bottom dividers) (457 mm)

1/2" (13 mm) Dia. Rope_ Q
Handle (one this side /

& one opposite side) 10"
(zs4mm)

Minimum of 7 nails in
each long edge (preferably
also glued with waterproof _1_ ')
glue)

P'a'i_ mm) of urethanefoam
(or equivalent) in the bottom

J of the box. 1" (25 mm)around
,,_ the tubes and ontop.

,,'.. }
i le . %

., ,_ Material
',. t; / '_i)-r-T_mm) thick plywood
''i (exterior grade) ',

}. '.

: R..GL2 .Shlpp.lng.Box for a-in. (741-mm)Thln-W, Ued Tub, e " '

:' · '....... .: : ." ' '. .' :.' r '

U.
y

· 1.. ' .'"'

', " t '. '

:i
· .l' I. :i' · _'

'_. ,' ·'1

'::I ' i :'"" :'" "' ' _ : ' _ ' : 'i . "(_. · . .., ' _. . .; , . . . '-.

.- . . · f,,
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;: } ·

r_I2L,
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i,.,

!.

V

· .* (a) Photo of Open Box For 5" (127 mm) Tubes

Il :1
q'e,Io _ ..'.!

I

'/ 'i

I ,I
(bi Top View '_

e,,

40" (I016 mm)

I I ..... ' ,

(c} Front View · '

(7,rLI

(d) Side View

;---Top and bottom haJvesare identJcal

FIG. 3 Styrene Shipping Container for 3-in. (76-mm) Thin-Walled Tubes
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t_ · , tt
,.,i

/ , ) '\ -_. .,(
° ' '--T

A. TOPVIEW
O_aaolm)

t---

_._ - .-_--_:_ ;--· (t:=

:*-: r_' )3

8. FRONT_qEW 'f ;

: D. PHOTOGRAPH OF OPEN BOX "/__

!

BILL OF MATERIALS

· ; Item Item '_
i NO. Deso'lpfion of Item Quantity No. Description of Item Quantity

; 1 P/ywood,.4 ft by S ft by _/4k_. (1220 mm by 2440 mm by19.1 1Street 13 Rope,ny_,,/z-in.(12.7-mm)diameter,/okfbraided 51t(1524mm)
I mm) exteiicx', Grade AC 14 CushioningMaterial,expanded po_tyr(Ine foam 10 fta (0.28 f11a)

2 H/nge, Itrap, 4 in. 002 mm), heavy duty wtth screws 4 Each NOTES-(a) AJIwooden coml:x:x_e_scan be lev/ed from one sheet of pt/wood. _
! 3 Ha,p, I-8_ed, 4_h in. (114 mm), with screws 3 F.ac_ (t)) This ship,rig box will accommodate ippmxJmately b_'ee 3-_. (76-mm) -"

· 4 _,_, WOOd,_._ild_,FI41t/IdMId,NO.10 by 13/4kl. (44.5 mm) 72 Each (_meter tubes or two 5.-in(127-mm) (:rmmetertubes up to 30 k_. (762
' $ Bo/t,Mac/d/_, _ K (9.5 mm), with lxJt to secur.ehasps 3Each mm) in length. Fcv k:_ger tubas the indde height of the box must be s .._6 Washer, fiat, _/, In. (9.5 mm) 3 Each mb-,b_urn-of6-In. (152 mm)greater thldl the length ol the tube,

7 Eye Bo/t, _ by 21m (6.4 mm by 51 mm),zinc-plated, wi_nut 8Each (c) Nljoints tobeglueclar_ fastenedwlthlcmw_. ::
8 Washer, fiat, ¥4 k_.(6.4 mm), lk_ hasp bolt 6Each (cOStencitMsidesasfoaows(SeeViewlgiuXlC).

· t 0 $ Hooks, 2 in. (51 mm), ol:xm, zk'tot_ted 6 Each TO PROTECT FROM FREEZING
10 C_n,o, adjustet_e. Ix_e, ste_, w_m screw adjustment 2 Each (e) After sus_ samples as Imlicated above, el void space must be

·1 11 8ptk_g,expansion 8Each r,aed wire a suitat_ _t packingmaterial
! _2 _he_, _xtw<_ki_g __b(464g)

FIG. 4 Susper_ion System Container fo_ Thin-Walled Tubes

!,:

,Ifil .(.,.?.:
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0

(a) 55-_allon (0.21 m3) oil barrels
with sections of styrofoam insula-
tion; welded handles on each side.

'..._..:j

(b) Same as (a) showing barrel readyfor shipment. Steel lids bolted
on to provide tight seal.

No?;--Two in. (51mm)Offoam_ cove_ 2 in.of styrofoamat thebase.
Onein.(25 mm)of foam_ overlaystt_ top of thetubes,_ the remaining
spaceto the Iiciis Med withstyrofoam.

FIG. 5 Shipping Barrel for Thin-Walled Tubes

.i
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Semf Sponge Rubber
1" (Z_m) top and all side
surfaces; or, 2t' (64 mm)
insulation.

J

3/4" (lg mm) Binding Steel

,7

3" (76 ran)foam rubber over base; or
1"(25mm)foamrubberand2)"(64mm}

18 Gauge Galvanized Steel insulation over base.

l"x 1_" (25mmx 38mm)!

FIG. 6 ShippingBox for Liner (ShortTube) or Ring Samples
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Two additfonal layers of cheese
cloth and warm rubbed wax
are required to seal "'
the sample.'

O_nethickness of cheese cloth
' is placed against soil. followed

by an application of warm wax.
rubbed by hand.

':A. HETHOOFORSEALINGHAND-CUTUNDISTURB£OSAMPLES
!

_ Fill space between sealed
.... sample and box with moist

sawdust packed to support _
sample.

· .. · ° .

. .. ..'.- ,.,. :... ., ..
8. ENCASEEAS.ZLy-DISTI_BEDSAMPLESIN BOXPRIORTO CUTTING

· ... .. j. :_...... ,.. ,I
I'

Box construct_d"wt_h 1/2"-3/4" ( t3 - ]9 mm) extertor plywood.
· ..'.2." '" . : :

. ,

,, o° :t ' * *

:' · . FIG; 7 I_repa_lg and P·_kaglng · Block Sample :
% '. st

_.'; · _ am/bm me_em_/, t/_ sta,o_. UNra.e/m_ mn_ _e e_o_e_/radvid _ de_ema_a_ e/the _ly o/any_

'/'. .. ., .. '-. '_: , . .'..... . · ....
'" _ _ma_,,da__ .ma_e,_,_*._/._n_oo_a_e__m_#_,_m_be,_edem__ :i

· ,_ n_ed. ___ w/U_aw_ ¥_temme_ are/m_ _/_/_ nwi_, _l/_ _ _/_ ed_U_/_

· Wews_ewn totheAsTMCa,nrr_eeonStsndatm,_9_e.P,aceSt.,_ PA19_03. · .'

· _ o_,' ' , :'q.._. :

,. -- . , .

· ..-; :i
t . ,..;..... .,.... ll'l

·'.... , ,_ ,.... .. , t!



Standard Practice for
Thin-Walled Tube Ge0technical Sampling of Soils

nandzrd b issued under thc fixed dedgnadon D 1587; the number immediately foUowin s the de_p_adon i_[icatm thc _ of

ori_na] _ol:_on or, in the case of revlon, thc year of hut revi_on. A number in parentheses indicates the year of _ real:_pmva]. A

sulx-r_rnepsilon(,) indicatesaneditorial_ sinc_thclan'rrvi._onorrCavv,o*lLL
This practice has been approved for use by agencies of the Department of Defense. Consult the DoD Index o/ Speci£w. ations and

Standards for the specific pear of issue which has been adopted by the Delnartment of Defense.

1. Scope disturb the soil to be sampled; and that does not hinder the
l.I This practice covers a procedure for using a thin- penetration of the thin-walled sampler. Open borehole

walled metal tube to recover relatively undisturbed soil diameter and the inside diameter of driven easing or hollow
samples suitable for laboratory tests of structural properties, stem auger shall not exceed 3.5 times the outside diameter of
Thin-walled tubes used in piston, plug, or rotary-type sam- the thin-walled tube.
piers, such as the Denison or Pitcher, must comply with the 5.2 Sampler Insertion Equipment, shall be adequate to
portions of this practice which describe thc thin-walled tubes provide a relatively rapid continuous penetration force. For
(5.3). hard formations it may, be necessary, although not recom-

NOT£!--This practicedo_ not applyto linex,susedwithinthc above mended, to drive the thin-walled tube sampler.
_mplcm 5.3 Thin-Walled Tubes, should be manufactured as

shown in Fig. 1. They should have an outside diameter of 2
1.2 The values stated in both inch-pound and SI units are to 5 in. and be made of metal having adequate strength for

to be regarded as the standard, use in the soft and formation intended. Tubes shall be clean
1.3 This standard does not purport to address all of the and free of all surface irregularities including projecting weld

safety concerns, if any, associated with its use. It is the seams.
responsibilityof the user of this standard to establish appro- 5.3.1 Length of Tubes--See Table I and 6.4.
priate safety and health practices and determine the applica- 5.3.2 Tolerances, shall be within the limits shown in Table
bility of regulatorylimitations prior to use. 2.

5.3.3 Inside Clearance.Ratio. should be 1% or asti--s--p(L'/cum2. Referenced Documents fled by the engineer or geologist for the soil and forma
2.1 ,4STM Standards: be sampled. Generally, the inside clearance ratio used should
D 2488 Practice for Description and Identification of Soils increase with the increase in plasticity of the soil being

(Visual-Manual Procedure) z sampled. See Fig. I for definition of inside clearance ratio.
D 3550 Practice for Ring-Lined Barrel Sampling of Soils2 5.3.4 Corrosion Protection--Corrosion, whether from gal-
D 4220 Practices for Preserving and Transporting Soft vanic or chemica/reaction, can damage or destroy both the

Samples 2 th/n-walled tube and the sample. Severity of damage is a
function of time as well as interaction between the sample

3. Summary of Practice and the tube. Thin-walled tubes should have some form of

3.1 A relatively undisturbed sample is obtained by protective coating. Tubes which will contain samples for
preying a thin-walled metal tube into the in-situ soil, more than 72 h shall be coated. The type of coating to be
removing the soil-filled tube, and sealing the ends to prevcnt used may vary depending upon the material to be sampled.
the soil from being disturbed or losing mo' 'tstum. Coatings may include a light coat of lubricating oil, lacquer,

epoxy, Teflon, and others. Type of coafag must be specified
4. Significance and Use by the engineer or geologist if storage will exceed .72 h.

4.1 This practice, or Practice D 3550, is used when it is Plating of the tubes or alternate base metals may be specified
necesaary to obtain a relatively undisturbed specimen suit- by the engineer or geologist.
able for laboratory tests of structural properties or other tests 5.4 Sampler Head, serves to couple the thin-walled tube
that might be influenced by soil disturbance, to the insertion equipment and, together with the thin-walled

tube, comprises the thin-walled tube sampler. The _mpler
5. Apparatus. head shall contain a suitable check valveand a venting asea

5.1 Drilling Equipment--Any drilling equipment may be to the outside equal to or greater than the area through thecheck valve. Attachment of the head to the tube shall be
· used that provides a reasonably dean hole; that does not concentric and coaxial to assure uniform application offoree

to the tube by the sampler insertion equipment.
I This practice h under the jutisdlctlon ofASTM Commh_e D-18 on Soil and

Rockandisthedirectt_o_%'lhy ofSubeommit_DI8.02onSamplingand
Ex:bredFieldTcs'_ forSoillav_isafiom. 6. Procedure

Cun_t editionapprovedSept.I$.1994.PublishedNovember1994.Odgnally
publishedasD 1587- 58T. LastpreviouseditionD1587- 83. 6.1 Clean out the borehole to sampling elevation

· Annua/BookOf_CS'TMStan_r_.Vol04.0S. whatever method is preferred that will ensure the material to
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D 1587

f_ Lenglrl os Soecdled in Melhod

r--Gage as /f

;i, ¢5v°l
I<'_de Clearance Ratio - _' L _' die (mini

De Mo_nling Holes
NoT[ 1--Mi1'm*_ of two mounUn9 ho_s On_e sides faf 2 to 3¥a in. umpler.
NoT[ 2--Mlninxxn of four rnoun_ _ _r_ it 90* for s.an'kcde_4 in. arid larger.
NoT[ 3-..Tube hekl with I'_rck_ed screves.
NoTE 4---Two-k'x_ _ tubes are specified _ an 18-gage wal _ to cor_ _ _ _ _ _ed f_' "_ sarnl_." Use_ are

advised that _ tut_r',g_ d_ to locate ar_clca_ be exlreme_ ex4_ in s_ quart 't_ties.SLxlee_ tt_ are generally _rm_-eyav_.

Me*r_c F__._mU_

In.. mn1

_1 9.53
Y2 12.7
'1 25.4
2 50.8
31/= 88.9
4 101.6

FIG. 1 Thin-Walled Tube for Sampfing

TABLE 1 SuP,able Thin-Walled Steel Sample Tubes 4 NOTE 2--RoUer bits are available in downward.jetting and di/_,__-

Outs_ dame_, jcl configurations. DoWnward-jetting configuration rock bits are not
In. 2 3 5 acceptable. Diffuse-jet configurations arc geacrally _____,',',q:_ble.
mm 50.8 76.2 127

w_ _o,,,m: - 6.3 Phce the sample tube so that its bottom rests on the
ewg t8 16 11 bottom of the hole. Advance the _mpler without rotation by
_. 0.049 o.oc_ o.t_ a continuous relatively rapid motion.

t.24 1.ss 3.05 6.4 Determine the length ofadvance by the resistance and
Tube lengm:

_. 3e _ 54 co_didon of the formation, but the length shall never exceed
o.gt o.9_ 1.4s 5 to 10 diameters ofthe tube in sands and 10 to 15 diameters

rat_.s t I 1 of the tube in clays.
AThe three c_m_eters recommended _ Table 1 we indicated t<x purposes at

stendarffa_ti_, and are not Intetx/ed to Indicate that sarrO'_ tt_es of _terme- NOTE 3_Wcight of sample, laboratory havd_lln_ capabilities, trans-
date or _ dametee,s _te not _cepta_. I.en0t_ of ttroe_ shown are portation problems, and commercial availability of tubes Will generally
&ntra_ve. Pm0ar._ to be det_ as s_ed to ne_d oasdi, limit maximum practical lengths to those shown in Table 1.

6.5 When the formation is too hard for push-type inser-
T_ueLE2 DimensionalTolerancesforThin-WalledTubes tion, the tube may be driven or Practice D 3550 may be

Tube_ _,n T_e _"'ro_-_c., In. used. Other methods, as directed by the engineer or geologist,
may be used. If driving methods arc used, the data regarding

s_ew_o_ 2 3 s weight and fall of the hammer and penetration achieved
aas_ _ +o.oo't +O.OLO +o.o15 must be shown in the report. Additionally, that tube must be

--o.0oo -..o.ooo -o.ooo prominently labeled a "driven sample."
darneter +o.ooo' +o.ooo +o.ooo 6.6 In no case shall a length of advance be greater than the-0.oo7 -o.mo --o.o15

w_ _ _o.oo't _o.mo '_o.ms sample-tube length minus an allowance for the _mpler head
Ov_ 0.015 0.020 0.0_0 and a minimum of 3 in. for sludge-end cuttings.

0.030_ 0.030fit 0.o30/n NOT_4---Thetubemay be wtated to shearbottom of the sample
a Intermediate ce largar dlametem _ be ;mopotlior_. Tc_r_c_ I_own _ pressing is complete.

we_e_tta_,/standatO_ _ _ fo_s_mn-/essste_
mect_ne_tuee;,speotyor_ytwoo_the_ minetaeranoes:that_,.O.0.,re 6.7 Withdraw the sampler from the formation ascarefully
uo..oro_. mdW_,ort.O.,ndWa. aspossiblein order W minimk,e disturbanceof the _mple.

be sampledis not disturbed. If groundwater is encountered, 7. Preparation for Shipment
maintain the liquid level in the borehole at or aboveground 7.1 Upon removal of the tube, measure the length of
water level during the sampling operation, sample in the tube. Remove the disturbed material in the

6.2 Bottom discharge bits are not permitted. Side dis- upper end of the tube and measure the length n_aln. Seal the
charge bits may be used, with caution. Jetting through an upper end of the tube. Remove at least 1 in. of material from
open-tube sampler to clean out the borehole to sampling the lower end of the tube. Use thin material for soil
e_-vation is not pc_-mitted. Remove loose material from the description in accordance with Practice D 2488. Measure the

_.b r of a _ing or hollow stem auger as carefully as overall sample length. Seal the lower end of the tube.
lc to avoid disturbance of the material to be sampled. Alternatively, after measurement, the tube may be sealed



I[_ D 1587

without removal of soil from the ends of the tube ii' so 8.1.5 D_th to top of sampleand number of sample,
directed by thc engineer or geologist. 8. !.6 Descr/ption of sampler:, s/ze, type of melal, t_ ,

coating,
NOTE S--Field extrus/on and packag/ng of extruded samples under _. 1.7 Method of sampler 'insertion: push or drive,the specific direction ora Ip_otechnical engineer or geologist is permitted. "
NOT_ 6---Tubes sealed over the ends as opposed to those sealed with 8.1.8 Method of drilling, size of hole, cas/ag, and drillin;

expanding packers should contain end padding in end voids in order to fluid used,
prevent dra/na_ or mo_:mcm of thc sample within thc tube. g. 1.9 Depth to groundwater level: date and time mea-

.sumd,
7.2 Prepare and immcd/ately aria labels or apply mark- _ 8.1.10 Any possible current or tidal effect on water level

ings as necessary to identify the sample. Assure that the 8,1.11 Soil d_"ription in accordance with Practice
markings or labels are adequate to survive transportation D 2488,
and storage. 8. !. 12 Length of sampler advance, and -

8. I. 13 Recovery:. length of sample obtained.

8. Report 9. Precision and Bbs

8. i The appropriate information is required as follows: 9. ! This practice does not produce numerical data; there '_'
8.1.! Name and location of the project, fore, a precision and bias statement is not applicable.
8.1.2 Boring number and precise location on proj_:t,
8.1.3 Surface elevation or reference to a datum, 10. Keywords
8.1.4 Date and time o£bofing--start and finish, 10.1 sampling; soil exploration; undisturbed

w/thanyhm nwa'/onedin th_a'anda_. Usa_ odth/astandwdareexpre_y _ thatdMeon/mlt/oaodltm_ odanyauoh
_us_ tlpt_s,andms_ od_ odsv__s. arss_rs.y _: ownnss/xs_s_ay.

Th_z_andar__ssub_ectt_revisi_ne_an_t_mebythere_s_b_ _echn_ca__n_vn_t1eeandmustM _ _ M _ _
ISnotrev_, _'her_Droved orw!E)dr_wn.Yourgommen_are lr_ltedeilbw formvisio_ oftt_ _wd ce for_ddRIom_
and_houi_be _dre_rsedtoASTMHM_quass_r_.Yourcomme_ willreceivecarefulcor_ld_r_ionat · me.lingodthemspomdble
t_chnicajc_nYn_ee_whic_y_um_y_d_)d__ y_u_ee_t_ y_urc_n_n_nt_h4Weh_ re(:e_vedm_ _ _ _ _ _
views)crowntotheASTMCommlttNon_tandardz.191t_PaceSt.,Pi_ PA19103.
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_L___ SUB_ [FACE EXPLORATION LOG (- BORING/WELLID NUMBER: _
CLIENT: GEOLOGIST: TOTAL DEPTH: Page of

PROJECTNUMBER: DATE DRILLED: DRILLINGMETHOD:

LOCATION: DRILLINGCOMPANY: SAMPLE METHOD:

SURFACEELEVATION: NORTHING: FASTING:
FID/PID

GEOLOGIC DESCRIPTION --
.a (ppm) _

m -_

-_ z v_ _ -= _'v _ & o>- · o

_' _ _ _ c .._, c Additonal
00 o.mE Ir-E __e _ > _ _ _. = ,-m LithologicName Color _m .._' __ '-o __ m Modifiers --o o c_

_ ,.

................. . ............................................................................................................................................................................................................................... . ........................................ , ................................... , ..................................

........................ ' .............. _ ............... ' .............. 7 ............ i...................... · ....................... '"' ........................................................................................................................ ' ................................................................................................. ................

....... · °.... ........ · ............................................ .....° .......................... . ........ ,...,, ............................................. o....... ...................................................... ,...., ........ · .............................................................. · ....... .. ............... °.. .................................

Course: Fines:

Notes: '_ '_ ._.- '-.'_ _ _'_e Dry v.loose_1:: ,Ivsoff. high A_--- _ SeeUSCSflowCharts. Describe .5 oder,staining,
_.e -- _ sandandgravelgrading,ie,fineto =c _ loose soft mod Sa in· = Moist minerology,stucture,

A .5 _ C° _ _ >_ md.dense Imd.Stiff Iow Sr inches
·_ '_ _. _ coarsegrained ;Wet v.sfiff cementation
'_ '_ o :_ 8 _ dense non Rv.dense hard

I:_19GO-mc_o-OOO_WPdocs_WP fon_s_soil_log.xls



GROUPSYMBOL GROUPNAME

CL _ _ _ -_ ;_.,_,-,--_----_ <ts_w.d _ _k_d.v_'"_f._k _.d -
,_)o_.P_,Ne,_Q_ _'"_ >11'1,e,tM '[ k,MYkinds, MIhi.MM ,_'
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._,.,_ Weft-It Med I, S We S C _ clIF_ iim_ll -----I_ wel-II_dlld M IIIMI Wle_

__,_3::: _"'-.*.2,_.md = ,M,h.,,dd._ --..,d ..,.d
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"''"'J--_ _11_ i/INI ------_ IIIIV MM MIA II/1_
_-nM_t, Mc, ,.SC-..--. :-<llS i.,NI > cl.mq.NM
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APPENDIX C

__ TEST PIT LOG
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.__... SHEET OF __

LENGTH TESTPITNO. N

WIDTH COORDINATES
E

DEPTH FIELDENGINEER/
GEOLOGIST DATEBEGAN

EDITEDBY DATEFINISHED

CHECKEDBY GROUNDSURFACEEL.

DESCRIPTION AND NOTES:

PROFILE OF PITWALL:

I
i

i

I
i

i

l

SCALE1' = BEARING= TRENCHWALL:

CLIENT

FOSTER WHEELER
,_._ PROJECTNO. _a_

LOCATION FOSTER WHEELER ENVIRONMENTAL CORPORATION

l:_ 1990-RAC_TO-000_WPIX)C_TEST PIT. DOC



APPENDIX D

OVA CALIBRATION FORM
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ORGANIC VAPOR ANALYZER (OVA)
CALIBRATION RECORD FORM

Project Name:

Calibration By:

Date: Time:

Instrument Serial No.'

Calibration Gas Supplier:

Lot Number, 100 ppm Methane:

INSTRUMENT TEST RESULTS

PRE-FIELD WORK POST-FIELD WORK

BatteryTestIndicator*: P F P F

HydrogenTankPressure: psi psi

HydrogenSupplyPressure: psi psi

Sample Flow Rate: l/min 1/min

AirTemperature °F °F

Instrument Response, 100 ppm Methane

*Withpump running

NOTES (INCLUDING DESCRIPTION OF ANY FIELD MAINTENANCE):



APPENDIX E

CHAIN-OF-CUSTODY FORM

Final Work Plan
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[ 'R1051
FOSTER WHEELER ENVIRONMENTAL CORPORATION

CHAIN OF CUSTODY FORM REQUEST FOR ANALYSIS PAGE OF

PROJECT IOFSNO. HAZARD IDENTIFICATION TIME REQUIRED _ : . .. "'_- _.'._ ,.. .
I NonHazard[] Reactive[] NORMAL[] DAYS ..?' ...... _.,..[,? _

PROJECT A[X)I:_SS Flammable [] Toxic [] ' ''':_' '· . , · , , .,. /:_ .

Skinlrritant [] Infectious[] RUSH[] DAYS ' "' '"' '_:_' _ ' ' "" '_
- .. ,:_ , · _,..'_ .. _._.

SAMPLER{Nme) 1SAMPLER(Signatu.) ANALYSESREQUIRED .?.:.;.:'_.': .??....':.:i'}-?,"' _:':';"-'_':''_
"LXSORA_ '::';:_;-THEINFORMATIONiN _''.'._ .'

_'THISSECTION _WlLL:NOT

':;' _:_7.-:_;;-THE;LAB0RATOR_!_; :_:-;.'_

SAMPLE TIME DATE NUMBER CONTAINER SAMPLEMATERIAL _'., "._. _. ;;' _:;_ -_.-?_._,? ,._,::':_,'_';'.
OF SIZE(S) OTHERNUMBER COLLECTEDCOLLECTEDCONTAINERS WATERSOIL LOCATION DEPTH QC CODE

(Describe)

· p

, _, -I
LABORATORYINSTRUCTIONS/COMMENTS SAMPLINGCOMMENTS

RELINQUISHED BY (Signature) DATE RECEIVED BY (Signature) RELINQUISHED BY (Signature) DATE RECEIVED BY (Signature)

COMPANY TIME COMPANY COMPANY TIME COMPANY
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