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TASK 1: GEOTECHNICAL SAMPLING AND TESTING ACTIVITIES
AT SOLID WASTE LANDFILL FOR OPERABLE UNIT 2

\

GENERAL

Summary

The Work Plan for Operable Unit 2 (OU2) Geotechnical-Sampling-and-Testing __ _

has been developed to implement a post-screening geotechnical investigation
to obtain remedial design data for evaluation of the Solid Waste Landfill (SWL).
This investigation, hereinafter called a predesign field investigation (PFI), will
include both geotechnical and environmental sampling. Laboratory analysis and
data evaluation will be performed to support the PFl. Information obtained from
the PFI will be used to design one of three remedial alternatives, as follows:

. Alternative 1. Removal of impacted material by excavation within
localized areas with elevated concentrations of radionuclides (i.e., above
60 to 100 pCi/g), as delineated by remedial investigations. This material
is assumed to be transported off site for disposal at NTS. The local
éxcavations will be backfilled with adjacent fill material, regraded and
capped.

° Alternative 2. Removal of all fill and backfill of the pit to grade. Material
with elevated concentrations of radionuclides will be disposed off site in
the same manner as for Alternative 1. Select excavated materials which
contain U238 concentrations less than the working action level of 60 to
100 pCi/g will be placed in an on-site disposal cell. The geotechnical
exploration for the disposal cell is defined as Task 2 of this work plan.
Non impacted natural soils that are excavated to achieve safe slopes or
for site grading will be used for backfill.

. Alternative 3. Same approach for closure as Alternative 2, but with off-
site disposal of select material in an appropriate cell or landfill.

An environmental sampling program is planned to be performed in conjunction
with the geotechnical field work to further delineate an area with elevated U238
concentrations identified by previous investigations. The results will be used,
in conjunction with all previous information, in the conceptual design studies to
define the excavation approach and layout, as well as material disposal
requirements.

1-1
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1.2 References
The environmental work associated with this Work Plan will make use of
protocols set forth in the Fernald Environmental Management Project {FEMP)
Sitewide CERCLA Quality Assurance Project Plan where appropriate.

Work will conform to health and safety requirements as specified in 29CFR1910

- and 1926,-and_as_documented in the FEMP’s Slte Health and Safety Plan.

Field radiological contamination surveys will be conducted in accordance with
FEMP Health and Safety Department procedures.

The publications listed below also form part of this Work Plan:

U] ASTM (American Society for Testing and Materials) Standards

o U.S. Army COE Earth Manual
SITE CONDITIONS

2.1 Previous Investigation

The SWL has been subject to the following previous investigations that will be
reviewed and incorporated in the geotechnical data evaluation as appropriate.

‘e . Characterization Investigation Study. Vol 1. Geophysical Survey by Roy
F. Weston, Inc., October 1987.

LI Remedial Investigation for Operable Unit 2, October 1992,

] Results of Characterization Trenching in the Operable Unit 2 (OU 2) Solid
Waste Landfill, November 1992.

e RI/FS additional sampling and analyses in accordance with Sampling and
Analysis Plan for RI/FS Work Plan Addendum, Operable Unit 2, April
1993 (in progress, July 1993).

The exploration locations of previous investigations are shown on the attached
Figure 1, Solid Waste Landfill, Sample Locations.

2.2 Landfill Material Characteristics

The landfill includes both soil and waste components. The maximum depths of
the waste as determined from the previous investigations is about 17 feet. The
observed depth to the interface between the waste fill and undisturbed natural
soil is indicated on Figure 1. :

’
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loose asbestos materials, ceramic tiles, glass acid bottles, possible
magnesium fluoride, rubber hoses and tubing, medical waste, fire hoses,
steel cables, full and empty paint cans, suspect radiologically
contaminated yellow material, asphalt roofing material, respirator
cartridges, and copper tubing. Approximately 25 percent of this waste
material was classified as burnable, with the remaining 75 percent of the
waste as non-burnable. The actual percent of non-burnable material,
——-—---—-—--—- - - __ including_the soil, for the entire landfill is estimated at ninety percent.

‘ ‘ ) ] The types of materials identified during trenching include bagged and

° The soil materials mixed in with the waste consists predominantly of
silty clay with some clayey silt and silty sand. Those soil materials are
of similar classification to the in-situ soils at the SWL site. The
consistency varies typically from stiff to hard and the moisture content
varies between moist and dry except at localized areas where zones with
perched water was encountered.

3.0 EXECUTION

3.1 Field Exploration

3.1.1 Geotechnical Field Work

The planned boring locations for the geotechnical field work are shown
on Figure 1. The investigation objective for each boring, the planned
depth and notes regarding sampling and depth termination are provided
in the attached Table 1.

Shelby tube samples will be obtained according to ASTM D1587, and
Standard Penetration Tests with split barrel sampling will be performed
according to ASTM D1586 at the frequencies noted in Table 1.

The actual boring locations will be based on the available information
from previous investigations and consider the following criteria:

] Borings G2-101,-103,and -105 will be located between the edge
of the landfill and the railroad track to provide samples for
strength determination of the natural ground, at the excavation
slopes for waste removal, or alternately at shallow depths for cap
stability.

. Borings G2-102,-104, and -106 will be located such that the
borings intersect the lower part of the original landfill pit
excavation slope. The purpose for these borings is to obtain
indications of the location and required steepness of the
excavation slope for waste removal towards the railroad tracks.

@ |
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One sample for consolidation testing will be obtained in Boring
G2-106. The sample for consolidation testing will be taken from
soil materials encountered above the bottom of the waste.

Borings G2-107,-108,-109, and -110 will be located to provide
samples for strength determination of the natural grounds at the
excavation slopes for waste removal, or alternately, for cap
stability. Samples for consolidation testing will be obtained from

__the silty Elay layer in Borings G2-107 and -109.

Borings G2-111,-112, and -113 will be located at a distance of
30 to 60 feet from the existing railroad tracks, to provide

- information for possible track relocation design.

Borings G2-114,-115, and -116 will be drilled to recover
undisturbed samples of natural soils classified as ML for hydraulic
conductivity testing. The samples will be obtained in the first
silty layer encountered below the bottom of the waste.

One sample for-consolidation testing will be obtained in Boring
G2-116. The sample for consolidation testing will be taken from
soil materials encountered above the bottom of the waste.

Environmental Field Work

The planned borings 11042, 11043, 11044, and 11045 for the
environmental field work are shown on Figure 1. An auger rig
will be used to drill the bore holes and a 6 inch diameter CME
sampler will be used to collect continuous samples. Samples for
on-site laboratory analysis will be collected for total Uranium only
if beta-gamma field instruments detect levels 10 times
background, or if waste material is encountered. Drilling will
continue through the waste/fill material until the underlying native
material is encountered. The anticipated depth of the
environmental borings is in the range of 12 to 20 feet.

The objective for the environmental field work will be to further
delineate a previously detected area with elevated U238 content.

Personal Protective Equipment

The SWL is currently designated as -a "surface contamination
area". Personnel conducting drilling operations within the SWL
will wear Level C Personnel Protective Equipment, consisting of
Tyvek suits, full faced respirators, rubber overboots, and
polyethylene gloves with cotton overgloves, Saranex suits are
required in place of Tyvek suits if water is encountered or if
precipitation is expected. All personnel working in the surface

7
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contamination area are required- to have Radiological Worker |l
Training. This personnel must sign off on the Radiological Work
Permit with the FERMCO Environmental Safety and Health
Division, Radiological Control.

W
£

3.2 Laboratory Testing

3.2.1 Geotechnical Laboratory Testing Program

The planned laboratory testing program is defined-in-Table-2.- - - - — _ __
The samples actually selected for particular tests will be

determined based on the encountered soils conditions and sample
characteristics. - The geotechnical testing procedures are

summarized in Table 3.

Based on the test assignments indicated in Table 2, the
approximate number of tests to be performed for each method is

as follows:
TEST METHOD NUMBER OF TESTS
Moisture Content : 21
Grain-size Analysis (SA/HA) 22
Atterberg Limits 22
Triaxial Compression (UU) 3

(3 specimens at different
confining pressures)

Triaxial Compression (UU) 6
(1 specimen)

Triaxial Compression (CIU, w/pp} 7
Each CIU Test will include 3 specimens
at different confining pressures

Hydraulic Conductivity 3
Unit Weight 19
Specific Gravity ‘ 4

Consolidation Tests 4
Samples will be sent to a geotechnical laboratory.
3.2.2 Environmental Laboratory Testing Program
If samples are collected from the environmental field work, the
samples will be sent to the on-site FERMCO laboratory for total

Uranium analysis. The quantity of sample needed for analysis
will be coordinated with the laboratory.

1-5
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PREDESIGN ACTIVITIES AND EVALUATION REPORT (PAER).

The data collected during the PFl, including data collected during previous site
investigations and studies, will be the basis for the geotechnical analyses and design
of the remediation actions. The findings of the PFl will be summarized in a Predesign
Activities and Evaluation Report (PAER). The PAER will also contain all boring logs,
laboratory test results and data evaluation.

The PAER wiill i;lclude, but not nécfeﬁsgaﬁrﬂy—b*ewlﬁﬁifeaf6,*t'ﬁe‘f'ollowing informations— - - — — — _ .. _
1. Description of laboratory tests

2. List of laboratory test procedures used and variations, if any..

3. Summary of laboratory test data indicating, when applicable:

boring number
sample ID
sample depth
USCS symbol (see note)
dry unit weight (pcf)
Atterberg Limits
grain size distribution
triaxial test type (CIU, UU)
-data - figure
- 05 (psi)
- (o, - 03) (psi)
initial void ratio - e,
coefficient of Consolidation C,
NOTE: Field classifications according to ASTM D 2488 will be
verified by comparison to ASTM D 2487 results.

4, Gradation curves

5. Triaxial test diagrams illustrating Mohr’s circles (for total and effective stress
(when applicable), rupture line, and strain vs. stress curves (when applicable)

6. Plasticity charts
7. Hydraulic conductivity test results including permeability vs. test duration
8. Consolidation test curves

The PAER will present geotechnical evaluations and recommendations regarding the
location, depth and characteristics of the soil layers to be used for assessment of the
slope stability conditions on all sides of the SWL during waste excavation, including
the railroad, together with the corresponding design parameters for total shear strength

1-6
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(c,e) and unit weight. The recommendation will include parameters for the alternate
design of a cap placed over the SWL. Recommendations will also include design
parameters for determining the railroad bed design for a changed alignment. Hydraulic
conductivity of the natural silty soils below the waste will be presented as the
measured permeability for the particular soil type and location.

~7

The PAER will in a separate section include all boring logs and test results from the
environmental work.

All environmental activities will be performed in accordance with the Sitewide CERCLA
Quality Assurance Project Plan. The Analytical Support Level will be B for
radionuclides.

The QA/QC Program for geotechnical activities will be separate and will consist of the
following elements:

1. Management and supervisory overview to ensure compliance with all plans,
procedures, rules and regulations, and referenced standards for performance of
the Work Plan activities.

2. Organization and assignment of key personnel for execution of the Work Plan.

3. Training and qualifications of all assigned personnel relevant to their
responsibilities, tasks and required skill ievel.

4. Procedures for the technical performance of all field and laboratory tests.
Identification and implementation of recognized standards will satisfy this
requirement.

5, Current calibration of all measurement and test equipment.

6. Control of all information and data to provide traceability from the origin to the
final report.

7. Design control for all data compilations, evaluations, analyses, and report

preparation including supervisory review, checking and technical peer review.

8. Procedures for identification and control of non-conformances from the QA/QC
program requirements and resulting corrective actions.

1-7




TASK 1 - TABLE 1

GEOTECHNICAL F‘IELD INVESTIGATION PLAN

North Side

Excavation

East Side

Excavation

Railroad

Relocation

South Side G2- 101 30 (1
| -excavation— -~ - -~ — -} .12 | 20 (2)(3)
Railroad - 103 30 | w o
Stability - 104 20 L2003
-105 - 30 (1
- 106 20 (2)(3)
West Side
Excavation

In-Situ G2-114(1984) 6 (4)(5)(6)

Silt - 115 (11040) 15 (4){5)(6)

Sampling -116 (11041) 14 (4)(5)(6)
Notes: (1) Obtain Standard Penetration Tests with Split Spoon samples and undisturbed Shelby Tube samples

(2)
(3)

(4)

(5)

(6)

-alternately at 2.5 foot intervals.

Perform only Standard Penetration Tests with Split Spoon sampling at 2.5 foot intervals.
Terminate boring after 5 foot penetration into natural soil below fill bottom.

Advance boring without sampling to 24-inches above designated depth and obtain undisturbed Shelby
Tube sample. Obtain a second Shelby Tube sample i_f recovery of the first sample is less than 80%.

1984, 11040 and 11041 are reference borings. Planned borings to be located 3 to 5 feet from reference
borings.

The designated boring depths for G2-114, -115, and -116 are based on the depth of the silt layer in the
reference borings. Actual sampling depth shall be verified based on field classifications of the material
encountered in the new borings.
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TASK 1 - TABLE 2

GEOTECHNICAL LABORATORY TESTING PROGRAM
PLANNED FOR THE SOLID WASTE LANDFILL

G2-106

6-8

10-15

12-14

W,LL/PL
SA/HA

W,LL/PL
SA/HA

SA/HA

LL/PL
SA/HA

SA/HA

LL/PL
SA/HA

LL/PL CON
SA/HA

W,LL/PL

w

|
|

|
i
i
|

SA/HA ’
*_. . [ .
G2-107 7-8 LL/PL CON Clyj Y
SA/HA 1o

16-18 w |
_
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TASK 1 - TABLE 2 (CONTINUED)

GEOTECHNICAL LABORATORY TESTING PROGRAM
PLANNED FOR THE SOLID WASTE LANDFILL

6-8
12-14

6-8
12-14

12-14.

LL/PL
SA/HA

SA/HA

Ya
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(2)
(3) The number of proposed samples is based on assumed waste depth and location of the fill/native soil interface. Additional samples may be taken if actual field conditions are
significantly different, or if field or lab screening indicates multiple locations with high contaminant [evels. ‘
{4) The actual sample selected for the designated tests shall be determined in each case based on classification and condition of the recovered sample
|
TARGET ANALYTE LIST DETAILS: ) “
- t
(Al Water/Soil - Total Uranium - [E} CON = Consolidation Test 3 “
(] Soil/Sediment/Sludge/Waste- [F) HC = Hydraulic Conductivity |
Full HSL, Full Rad., Misc. [G] Strength Tests !
Rad. UU1 = Unconsolidated-Undrained Triaxial {1-specimen) i
[D) Classification Tests UU3 = Unconsolidated-Undrained Triaxial (3-specimen) |
SG = Specific Gravity CIU = Consolidated Isotropic Undrained Triaxial {3-specimen) |‘
W = Water Content [H} TCLP (Toxicity List) |
N LL = Liquid Limit [J] = Dry Unit Weight 4
' PL = Plastic Limit |
Grain Size !
. SA = Sieve Analysis :
_C) HA = Hydrometer Analysis |
joh Other 3
= TOC = Total Organic Carbon
I
|

See Table 3 for Summary of Geotechnical Testing Procedures.

TASK 1 - TABLE 2 (CONTINUED)

GEOTECHNICAL LABORATORY TESTING PROGRAM
PLANNED FOR THE SOLID WASTE LANDFILL

W.LL/PL

14-16

SA/HA

HC

HC

B
|
{
|

Va

W,LL/PL
SA/HA
[
G2-115 15-17 W,LL/PL HC ! Yo
SA/HA : j

LL/PL
SA/HA

|
'
[
[
1
[

The actual sample numbers will be assigned at the time the samples are collected.
Rad. screening on soil samples by X-ray fluorescence.




TASK 1 - TABLE 3
SUMMARY OF GEOTECHNICAL TESTING PROCEDURES

TEST NO. TITLE
ASTM D#422-63 Standard Method for Particle Size Analysis for Soiis
~ ASTM D#854-83 —- - - ~—-Standard Test_Method for Specific Gravity of Soils

ASTM D#02435-90 Test Method for One-Dimensional Consolidation
' Properties of Soils :

ASTM D#2216-90 Standard Test Methods for Laboratory Determination of
Water {Moisture) Content of Soil, Rock, and Soil-
Aggregate Mixtures

ASTM D#1140-42 Test Method for Amount of Material in Soils Finer than

the No. 200 Sieve

ASTM D#2487-92 Test Method for classification of soils for Engineering
Purposes

ASTM D#2488-90 Practice for Description and Identification of Soils

{Visual-Manual Procedure)

- ASTM D#2850-87 Standard Test Method for Unconsolidated, Undrained
Compressive Strength of Cohesive Soils in Triaxial
Compression

ASTM D#4220-89 Practices for Preserving and Transporting Soil Samples

ASTM D#4318-84 Test Method for Liquid Limit, Plastic Limit, and (
Plasticity Index of Soils ‘

ASTM D#4767-88 : Test Method for Consolidated-Undrained Triaxial
Compressive Test on Cohesive Soils

ASTM D#5084-90 Standard Test Method for Measurement of Hydraulic
Conductivity of Saturated Porous Materials Using a
Flexible Wall Permeameter

EM100-2-1906 Dry Unit Weight |
(Army Corp. , . } ' |
Engineers) |
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: SAMPLE LOCATION TABLE . ’ : : o ~ N .
: SMPLE 1D NORTHING EaSTING SaMPLE 1D MORTHING €aSTING © 8 5 2
- SQIL_BORINGS SURFACE WATER SAMPLES N &
49-91 482127.28 1348271.98 SWL-Sw-8t | e82300.07 ! 1348437.16 e N Lo -
’ 49-02 48220310 1348244.95 SwiL-Sw-82 [ ep2250.23 | 134807152 —
43-83 48218018 1348168.3% SEDIMENT SAMPLES
4304 ezz0e.24 134834401 SRL-30-Ci T a92299.62 1 :218410.87 sam . { 34 Hmau
49-95 482237.48 1346383.91 SWL-5D-02 | 48224645 i 1348060.61 TS et
49-06 482275.31 1348346.06 SURFACE SOMPLES
1718 482173.89 1348150.47 SWL-55-31 482121.70 1348123.60
D 1720 48224512 1346314.30 SWL-55-02 482122.41 1348216.25
1721 482165.80 1348316.37 | __ _ SwL-55-83 _ _ _ | 48212112 _ | 134831233 ~ . ——
tz 462144.20 1348270.42 SWL-S5-84 <82192.78 1348105.17 ~ i~ )
1568 8217230 1348152.53 Swi-55-85 482186849 1348205.53 _ 7~ P 2949
18g8 8215424 134829294 SwL-55-06 482185.06 1348290.45 ~~ o8 -
1889 482150.76 134829687 SwL-55-07 48222153 1343215.42 - e g5 —
1982 492252.70 134812617 SwL-55-08 48222239 134829131 ~ ——— — — ~
1983 482202.72 1348124.69 SwL.-5-89 48226108 134817379 . 7 § D A . ~
984 482125.55 1348137.45 Swi-55-10 482276.02 1348228.26 rd e T S ) - - N - - -
1985 482121.87 1348255.64 SL-55-11 482291.61 1348286.74 s P PROPOSED T T~ e e o=~ - s N \ I ,
~ a8 48214420 | 1346255.50 SWL-$$-12 |~ 482291:45——|—1348349:25 - - - ~ S /"ACCESS—GME - - - — — - \.j» e e
1387 482177.82 i3aa148.93 | PLAED GEOTREGINICAL J , 7 N e e e e e Lo __ | v\ ~
1988 482147.55 134829814 | , , , e e N —_— Vo TTmmT T T T N \ \ -
1989 482226.99 1348150.40 c2-1e1 482176.58 1348135.58 S = T T T e S T T —— v )
1990 482194.84 134819126 G182 48213427 134813645 - — 4 / l & 103 =T s S - = Y A
1991 482225.50 1348200.40 ©2-103 482116.12 1348236.49 e ’ l — 1992 TRENCHES — T — ' ! \ —_—— J
1992 48227249 1348301,82 G2-104 48213112 1346236.49 — - ’ —~——5g5. —— —- BT e ) l‘ I ‘l SWL-gw-al o <p-01
1993 482207.23 1348309.9 Gz-1e5 482114.57 1348297.59 -~ -7 / N — - —_——— e — — = P AR
1236 482140.59 1348232.20 G2-186 48212957 1348297.59 | - = / I — —— : e / l ! ! \‘\ ,6—_— W
uey’ 482162.73 1348253.89 G2-107 482197.93 1348128.81 -~ _ | } _— -G N ~N il '\ g
11038 482144.68 1348277.52 C2-108 482267.99 1348192.31 e - - s - wL-sseit SWL-S5-12 | |y [,
11039 482175.44 1348383.82 G2-109 482282.74 1348302.48 ‘( ————— I l _ - — — $GZ-109 | \ \ y
11840 482212.83 1348249.97 G2-ue 482210.60 134833021 —X\_XJ —_— — /‘ - ~ [ SWL-55-10 @ ‘|>~ N
iteal 48224301 1343213.66 G2-ln 48204867 | 134812250 AN | e - l:% 49-06 l/‘ ~
WONTTORING WELLS G212 48205170 | 1348222.53 — J‘ ? - \ 4.0 f T~ ~
—_—_— i - N a2 ! - ~
1935 48232000 1348241.49 G2-113 462076.99 | 1348991.50 / - l \1:8 2/ — J 1 P l N S~
1037 48218120 1348327.63 G2t <82131.27 1348189.73 / __ —si“su-02 1, o eWL-55-0 Vs —_ y WL T T s e 4 ~
C 1038 462084.83 1348153.47 G215 28221103 [T URolededstts DA 6 — "o I @ 7 ,oAns . | 1720 - : + S N . 4 48225
1719 482244.97 1348238.21 G2-16 462240.19 134822041 o - owtsD-02 ot V2 . ), et & us.7%) @0 , L= N e e e e _
1947 482137.49 TMB437.02 | PLANED ENVIFORVENTAL \R;_CX\P‘/ - - I Ve RENCH *! / o/ ; , £ I ¢
1950 48223150 | 98080.64 | ———oL BONNS o — 1989 G2-116 g 4995 ; ’
1952 482087.13 134829743 11042 N 1950 l / (eg) o ® T e — 14.0) ; / lx
2037 482170.37 1348732.18 143 ~ L-55-87 = ! . .
2947 482149.42 1348437.72 ness | ( — 1Bie  SWL-SS-28 / 1 I ¥
2949 482367.50 1348249.22 11045 ) I ™ \ / 19,5 };‘0"%) -@GZ-& 2
B s | wns / oy 62154 G2 T el |
3037 w5270 134833299 ' r 9o2-107 1938 A 11045 #. !
' uz.sr/f s[;.\-ss-as ®.2 X | |
SWL-S5-8 5 11244 ) & 2 1037 | i
) ’ LEGEND \ ~ Czﬁ%l \ ther ® ol 1@@42 ® ousses |G oo, : | L
< 49-g3 N . 30937
 x——  FENCE SN I \ 171%?7055 s\ N\ TRENCH S3ges, uz;no & 7! ) |
12.7% 0 |
==T=T= RAILROAD /\ | \ V( AN ) J 11037 1721 l, ! I i
- 1889 ]
LIGHT POLE Vv (13.0Y & 2947
4 - ) ~ -~ g6 1889 TRENCH *2 | ] I @34
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1.0

TASK 2: GEOTECHNICAL SAMPLING AND TESTING AT PROPOSED
OU2 ON-SITE WASTE DISPOSAL CELL

GENERAL

1.1 Summary

The Work Plan for Operable Unit 2 (OU2) Geotechnical "Sampling and Testing —
at the Proposed On-Site Waste Disposal Cell has been developed to
implement conceptual design studies required by DOE Order 4700.1 and is
not intended to be a definitive siting or design study. This investigation,

. hereinafter called a predesign field investigation (PFl), will include both
geotechnical and environmental sampling. Laboratory analysis and data
evaluation will be performed to support the PFl.

The proposed RCRA-type waste cell concept involves an essentially above
ground waste containment structure with a soil/geosynthetics composite
‘liner and cap. The planned location of the cell is presented in Figure 1 near
the end of this Work Plan. '

An environmental sampling program is planned to be performed in
conjunction with the geotechnical field work to determine the potential
existence of herbicides and pesticides. The information will be used to
specify the handling and use of the surficial soils as intended for site
restoration and topsoil application.

1.2 References
The environmental work assoéiated with this Work Plan will make use of
protocols set forth in the Fernald Environmental Management Project (FEMP)
Sitewide CERCLA Quality Assurance Project Plan where appropriate.
Work will conform to health and safety requirements as specified in
29CFR1910and 1926, and as documented in the FEMP’s Site Health and
Safety Plan.

Field radiological contamination surveys will be conducted in accordance
with FEMP Health and Safety Department proc;edures.

The publications listed below also form part of this Work Plan:
. ASTM (American Society for Testing and Materials) Standards

. U.S. Army COE Earth Manual

AN
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2.0

3.0

SITE CONDITIONS

2.1 Previous Investigation

The Waste Cell Site is the subject of an ongoing investigation by FERMCO

entitled "Project Specific Plan for FEMP Trap Range Investigation.” This
investigation will be reviewed and incorporated in the geotechnical data
evaluation as appropriate.

The exploration locations for previous investigations (6 existing borings-

1745, 1746, 1747, 1748, 1749, and 1750; and existing monitoring well

2400) are shown on the attached Figure 2.
2.2  Ground Conditions

The previous investigation indicates that the soils at the Waste Cell Site

within the depth affecting the geotechnical performance of the cell consist

predominantly of silty clays with some silts. The consistency varies typ

ically

from soft to hard and the moisture content varies between moist and dry.

Ground water has been encountered at a depth of 63 feet in one boring
the Waste Cell Site.

EXECUTION

3.1 Field Exploration

3.1.1 Geotechnical Field Work

near

The geotechnical field investigation is planned to include a total of 8
investigation borings (G2-201 through G2-208) and 2 auger sampling .
borings (G2-209A and G2-210A) as a part of this Work Plan. The 8

planned investigation boring locations are shown on Figure 2, OU
Waste Cell, Proposed Geotechnical Borings.

2

The planned depth of each of the geotechnical investigation borings is

25 feet, except Borings G2-202 and -207 will be extended to a d
of 75 feet for stratigraphic control and verification of the ground
water conditions and elevations.

epth

The borings will be sampled to a depth of 20 feet at 2.5 foot intervals

by alternating split barrel sampling and undisturbed Shelby tube
sampling. Split barrel sampling only will be performed at 5 foot

intervals below 20 foot depth. Standard Penetration Tests will be

recorded at all split barrel sample locations.

Shelby tube samples will be obtained according to ASTM D1587, and
Standard Penetration Tests with split barrel sampling according to

ASTM D1586.

018
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Sufficient representative bulk samples of soil below the topsoil layer

. will be obtained by auger borings at two locations, to allow
compaction tests and hydraulic conductivity testing on reconstituted
samples.

The selection of the actual boring and sample locations will be based
on the available information from previous investigations and will
consider that the investigations must provide representative

- —— —— —~—— —. . _geotechnical site characterization in regard to soil strength

compressibility and hydraulic conductivity. T T
The geotechnical field investigation program is planned to include a
total of:

350 LF of geotechnical investigation borings

32 undisturbed Shelby Tube Samples

60 standard penetration tests and split barrel samples
2 bulk samples obtained by auger

Upon completioh, the two 75 ft. borings will be backfilled to the
surface with expandable grout using C150 Ciass K Portland Cement.

3.1.2 Environmental Field Work

Surface soil samples (WC2-SS-01 through WC2-SS-08) will be
obtained in the vicinity of each geotechnical boring for herbicide and
pesticide testing. The environmental soil sampling program is planned
to include a total of 8 surface samples for herbicide and pesticide
contamination testing.

Samples for environmental on-site laboratory testing will be collected

|

| _

‘ from the borings if waste material is encountered or if other
| contamination is indicated by field screening.

3.1.3 Personal Protective Equipment

Personnel Protective Equipment used during the PFl of the Waste
Disposal Cell Site will meet Level D protection requirements.
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. ) 3.2 Laboratory Testing

3.2.1 Geotechnical Laboratory Testing Program

The geotechnical testing procedures are summarized in Table 1. The

samples actually selected for particular tests will be determined based

on the encountered soils conditions and sample characteristics. The
— = —— — —.— . . __ __ samples will be sent to a geotechnical | Iaboratory

The approximate number of tests to be performed for each method is

as follows:
TEST METHOD NUMBER OF TESTS
Moisture Content 30
Grain-Size Analysis (SA/HA) 35
Atterberg Limits 35
Specific Gravity 4
Unit Weight 15
. Hydraulic Conductivity (reconstituted) 4
Standard Proctor Compaction Tests 4
Triaxial Compression ' 8*
(CIU,w/pp; undisturbed)
Each CIU Test will include
3 specimens of different confining
pressure
Triaxial Compression 4

(CIU,w/pp; reconstituted)
Each CIU Test will include
3 specimens of di*“~ 1t confining

pressure
Hydraulic Conductivit ‘bed) 4*
Consolidation Tests 3*
*These tests should b the Shelby tube samples.

} 3.2.2 Environmental Laborat. ‘ogram
Samples collected fror. ental field work will be sent to
the on-site FERMCO I- ralysis. The quantity of samples
needed will be coordin. boratory.

4.0 PREDESIGN ACTIVITIES AND EVALUATION REPORT (PAER).

The data collected during the PFI, including data collected during previous site
investigations and studies, will be the basis for the geotechnical analysis and design
of the Waste Cell. A supplementary geotechnical investigation may be undertaken
‘ depending upon the subsurface conditions reported in the PFl, and considering final
Cell location and design configuration. The findings of the PFI will be summarized in

020 2-4
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- 4 a PAER. The PAER will. contain all boring logs, laboratory test results and data
‘ evaluations. Draft copies of laboratory test results will be provided to FERMCO as
they become available or as requested by FERMCO.

The PAER will include, but not necessarily be limited to, the following information:

1. Description of laboratory tests.
—— —— —— —— 2. _List.of_laboratory test procedures used and variations, if fany.
3. Summary of laboratory test data indicating, when applicable:
. boring number
. sample ID
° USCS symbol (see note)
. dry unit weight (pcf)
* Atterberg Limits
. grain size distribution
. triaxial test type (CIU)
- data - figure
- u (psi)
- 0, (psi)
- loy - 03) (psi)
. initial void ratio e,
e  coefficient of Consolidation C_
Note: Field classifications according to ASTM D#2488 will be
verified by comparison to ASTM D#2487 results.
4. Gradation curves
5. Consolidation test curves
6. Triaxial test diagrams illustrating Mohr’s circles (for total and effective stress

{when applicable), rupture line, and strain vs. stress and pore pressure
curves (when applicable). '

7. Plasticity charts
8. - Compaction curves

9. Hydraulic conductivity test results including permeability v.s. test duration.

The PAER will present geotechnical evaluations and recommendations regarding the
location, depth and characteristics of the soil layers to be used for assessment of
the slope stability and settlement of the waste cell together with the design
parameters for total shear strength (c, @) and effective shear strength (T, 3),
compression including undrained deformation and time dependent consolidation, and
unit weights. The recommendations will also include parameters for hydraulic

‘ conductivity of the soils in natural and compaction remolded state.

02
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The subsurface stratigraphy will be presented on appropriate cross sections
‘ showing the boring results, including previous investigation results, together wnth a
geologic interpretation of the stratigraphy within the waste cell site.

The PAER will in a separate section address the environmental sampling program
and test results.

5.0 QA/QC PROGRAM

All envnronmental activities will be performed in accordance with the Sitewide
CERCLA Quality Assurance Project Plan. The Analytical Support Levels for
chlorinated pesticides, organophosphorus pesticides, and herbicides will be C, B,
and B, respectively.

The QA/QC Program for geotechnical activities will be separate and will consist of
the following elements:

|

\

|

|

‘ 1. Management and supervisory overview to ensure compliance with all plans,

‘ procedures, rules and regulations, and referenced standards for performance
of the Work Plan activities. ~

2. Organization and assignment of key personnel for execution of the Work

Plan. .

3. Training and qualifications of all assigned personnel relevant to their
responsibilities, tasks and required skill level.

4, Procedures for the technical performance of all field and Iaboratory: tests.
Identification and |mplementat|on of recognized standards will satisfy this
requirement.

5. Current calibration of all measurement and test equipment.

6. Control of all information and data to provide traceability from the origin to
the final report.

7. Design control for all data compilations, evaluations, analyses, and report
preparation including supervisory review, checking and technical peer review.

8. Procedures for identification and control of non-conformances from the
QA/QC program requirements and resulting corrective actions.

02
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TASK 2 - TABLE 1 -

‘ . SUMMARY OF GEOTECHNICAL TESTING PROCEDURES

TEST NO.

TITLE

) ASTM D#422-63

ASTM D#698 91

ASTM D#854-83

ASTM D#1140-42

ASTM D#2216-90

ASTM D#2435-90

‘ ASTM D#2487-92

ASTM D#2488-90
ASTM D#4220-89

ASTM D#4318-84
ASTM D#4767-88

ASTM D#5084-90

EM100-2-1906
{Army Corp.
Engineers)

EM100-2-1906
App. X

Standard Method for Particle Size Analysis for Soils

Test Method for Laboratory Compaction Characteristics
of Soils Using Standard Effort.

Standard Test Method for Specific Gravity of Soils

Test Method for Amount of Material in Soils Finer Than

the No. 200 Sieve

Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil, Rock, and Soil-
Aggregate Mixtures ‘

Test Method for One-Dimensional Consolidation
Properties of Soils.

Test Method for classification of soils for Engineering
purposes

Practice for Description and Identification of Soils
Practices for Preserving and Transporting Soil Samples ‘

Test Method for Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

Test Method for Consolidated-Undrained Triaxial
Compressive Test on Cohesive Soils

Standard Test Method for Measurement of Hydraulic
Conductivity of Saturated Porous Materials Using a
Flexible Wall Permeameter

Dry Unit Weight

Triaxial Compression Testing

023 .
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