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ABSTRACT

USAESCH is currently engaged in projects which require detection and removal of buried
ordnance. It is desirable to have an estimate of the expected depth of the ordnance.

Several methods for estimating the penetration of ordnance into earth have been investigated.
Each method has distinct advantages and disadvantages. Methods are compared for required
detail of input information, time required for calculation and resulting depths.

Comparison of these methods shows that one method is preferable. This method, based on an
equation from TM 5-855-1 dated November 1986 [1], is outlined and an example 1s discussed.

A database of recovery depths from at least 13 project sites has been compiled. Actual recovery
depths are compared to estimated penetration depths.

INTRODUCTION

The USAESCH is currently engaged in projects which require detection and removal of buried
ordnance. It is desirable to have an estimate of the expected depth of the ordnance. This
expected depth is required as part of the site specific analysis required by paragraph C.4.c. of
Chapter 12 of DoD 6055.9-STD, “DoD Ammunition and Explosives Safety Standards” [2).

Several methods for estimating the penetration of ordnance into earth have been investigated.
Each method has distinct advantages and disadvantages. Methods are compared for required
detail of input information, time required for calculation and resulting depths.

First, an equation developed by the U.S. Army Engineering Waterways Experiment Station
(WES) for determining fragment penetration into earth is evaluated. In this analysis, the
fragment is assumed to be a complete ordnance item. The munition information that is required
to use the WES equation is the weight of the ordnance item and the striking velocity of the
ordnance item. Since the striking velocity depends on many vanables (charge used, firing angle
and distance traveled), a maximum velocity is assumed. Conservatively, the velocity will not
exceed the muzzle velocity with the maximum charge.

k4




As a check of the WES equation, the penetration of several munitions into sand have been
determined usmg a hydrocode analysis. The results using the HULL hydrocode [3] have been
compared to the results using the WES equation.

|
PENCRV3D [4], computer software developed at WES, was evaluated as a means of predicting
ordnance ground penetration depths. This evaluation is discussed in depth n “Evaluation of
PENCRV3D for Determination of Ordnance Ground Penetration” by Douglas Grant and
Michelle Crull [5]. The results of this analysis are compared to the results of the WES equation
and the hydrocode analysis.

\
Finally, results from a database of actual recovery depths are compared to the results of the
previous computations. A complete discussion of this database is given in “Ordnance and
Explosives Recovery Depth” by Jason Adams [6].

\
PENETRATION ANALYSIS

U.s. ARMY ENGINEERING WATERWAYS EXPERIMENT STATION (WES) EQUATION

An equatioﬁ developed by WES provided fragment penetration prediction for soils ranging from
clay to dry sand. This equation is provided in TM 5-855-1 dated November 1986 [1]. For the

purpose of ordnance penetration analysis, the fragment is assumed to be the ordnance item. The

striking velocity of the ordnance item is dependent on the propellant charge used in firing the
itern, the firing angle and the distance traveled. Since these factors are generally unknown on an
ordnance and explosives (OE) site, a conservative value of the muzzle velocity at the maximum
charge is used. The ordnance is assumed to strike normal to the ground surface.

The equatioh is given as:

where t,=  penetration depth (in)
W= fragment weight (0z)
= constant depending on soil type (see Tabie 1)
V.= striking velocity (feet per second)

Table 1: Soil Penetration Constants

Soil Type ky(in/oz' )
Limestone 0.775
Sandy Soil 5.29
‘ Soil Containing Vegetation 6.95
‘ Clay Soil 10.6

Several ordnance items that have been found on various OE sites have been used to evaluate the
WES equation. These items with their weight and muzzle velocity are listed in Table 2.

Table 2: Ordnance Weight and Velocity
| Ordnance Item | Weight (Ib) | Muzzle Velocity (ft/sec) |




155 mm M107 96.75 2244
105 mm M1 33.95 1550 (charge 7)
75 mm M48 14.6 1250
40 mm M822 55 1100
37 mm M63 1.61 2650
2.36” Rocket 3.4 265

The resulting depths of penetration using the WES equation are shown in Table 3.

Table 3: Depths of Penetration of Ordnance into Soil

Depth of Penetration (ft)
Soil Containing

i Ordnance Item Limestone Sand Vegetation Clay
155 mm M107 2.0 14.0 18.4 28.0
105 mm M1 1.1 7.7 10.1 154

75 mm M48 0.7 4.9 6.5 9.9

40 mm M822 0.5 3.2 4.2 6.4

37 mm M63 0.6 3.9 5.2 7.9

2.36” Rocket 0.1 0.4 0.5 0.8

HYDROCODE ANALYSIS

The HULL hydrocode [3] was originally designed and coded by R.E. Durrett and D.A. Matuska
in 1972 at the Air Force Weapons Laboratory (AFWL) for simulation of nuclear weapons
effects. The OTI*HULL code is currently being maintained by Dan Matuska, John Osborne and
Ned Pibumn of Orlando Technology, Inc. of Shalimar, Florida. HULL is a system of programs

that solves two and three dimensional, multi-material, multi-phase dynamic continuum
mechanics problems in Eulerian and/or Lagrangian frameworks. In the HULL hydrocode,
continuum mechanics equations describe the behavior of continuous media by applying the
principles of conservation of mass, momentum and energy from a macroscopic point of view.
An equation of state is employed to relate pressure, density and internal energy. In addition, a
constitutive equation describes the relationship between stress and strain, work hardening and
thermal softening. The conservation equations, being non-linear, coupled, partial differential
equations with no closed form solution, must be solved numerically.

first stage in the numerical solution is to discretize the region of solution. This is done by
creating a mesh of points in the solution region and expressing the spatial and temporal
derivatives in the governing equations as finite difference algorithms. By doing this, the set of
governing partial differential equations becomes a set of algebraic equations that are solved for
each value of time throughout the computational mesh. Results from this analysis can be plotted
as material “moves” through the mesh as a function of time.

T -
rLIIC

Hydrocode calculations can provide a good deal of insight and detailed information about the
physical processes which are occurring during high-speed impacts. The ability to trace the time
history of various points of interest and to plot snapshots of the impact at various time intervals




|

| i . . .
allows one to perform the most highly “instrumented” test possible at a fraction of the cost of
conventional testing.

The depth of penetration into sand of the six ordnance items listed in Table 2 was calculated
using the HULL hydrocode. In order to perform the hydrocode analysis. the geometry, weight
and striking velocnty of the ordnance item must be defined. Also the equations of state of the
ordnance case and the soil must be defined. As a conservative estimate, the ordnance was
assumed to dtnkc normal to the ground surface. The vanation in velocity with time and the
depth of penetratlon with time for the 155 mm, the 105 mm, the 75 mm, the 40 mm, and the 37
mm are shown in Figures 1 through 5, respectively. The results from the hydrocode analysis are
listed in Table 4.

Table 4: Penetration Depths in Sand Using Hydrocode Analysis

| Depth using Hydrocode
| Ordnance Item Analysis (ft)
| 155 mm M107 16.8
! 105 mm M1 9.4
75 mm M48 5.7
40 mm M822 2.9
37 mm M63 4.1
2.36” Rocket 0.46

PENCRV3D ANALYSIS

PENCRV3D [4] is a computer program developed for predicting projectile penetration into
curvilinear geologic/structural targets. The program was developed under the hardened
structures research program at WES. PENCRV3D predicts the trajectory and other response
characteristics such as the yaw, pitch, and roll angles and their respective rates of change in three
dimensional (3D) space as a function of time. The program uses a differential area force law
(DAFL) formulation to solve the six equations used in describing the 3D motion. Using this
method, the projectile is divided into a finite number of differential rectangular elements. The
resulting stress on each element is calculated and applied at the center of the area of the element
at a series of discrete time steps. Element discretization is user-definable through the input deck
as is the target definition. PENCRV3D also allows the definition of multiple target layers in the
model deﬁnirion. Particularly attractive is the fact that the model has been validated using actual

test Anta
oL Udua.

Use of PENCRVBD requires the definition of the ordnance geometry (shape, length, thicknesses,
diameters, etc ), the striking angle, and the striking velocity as well as the soil parameters. A
study has bec;n completed to determine the sensitivity of the PENCRV3D model to variations in
the ordnance center of gravity, striking angle, striking velocity and target soil type. The 155 mm
M107 projectile was used for this study.

For comparison with the other methods discussed, the geometric model of 155 mm M107
projectile that is included in the PENCRV3D user’s manual was used. This model has the center
of gravity lo$ated at 18.299 inches from the nose tip. A striking angle of 30 degrees from




horizontal and a striking velocity of 705 feet per second were used. PENCRV3D has a database
of soil definitions varying numerically from 2 for well-cemented sand to 50 for wet clay. A soil

index number of 5 was used for medium dense, medium or coarse sand. The maximurn depth of
penetration calculated using PENCRV3D for this model is 3 feet.

ORDNANCE AND EXPLOSIVES RECOVERY DEPTH DATABASE

USAESCH has developed a database of recovered OE items from Formerly Used Defense Sites
(FUDS) and Base Realignment and Closure (BRAC) projects. Information on the identification
of the item, the actual map coordinates at which it was found, and the actual depth to the top of
the item is collected for each OE item recovered. All information collected has been compiled
into a database. Four of the categories that can be used to sort information are OE category
(projectile, rocket, bomb, etc.), OE item identification, recovery depth in inches, and status of
OE item (fired or buried).

The ordnance and explosives recovery depth database contains the information from more than
13 project sites. Information from all recovered OF items is entered into the database. This
information includes whether the item was fired or buned, a description of the item, the recovery
depth and the soil type. Soil type was added to the list of information required after the database

was started so this information is not available for all items. Only fired items are considered for

the purposes o nf this discussion, For the munitions CcnSlde."Ed the ulfuuuauuu i Table 5 1 is
available.

When looking at the recovery depth information in Table 5, it should be noted that these are the
depths at which the items were recovered. This is not necessarily the penetration depth. These
depths may have been influenced by several factors including cut or fill of the soil in the area,
frost heave, or tilling for agricultural purposes.

Table 5: Ordnance and Explosives Recovery Depth Database Information

Number of Items in Range of Recovery
Ordnance Item Database Soil Type Depths (ft)
155 mm M116 Smoke 23 Sand 03-3.0
155 mm M107 HE 1 Sand 2.0
105 mm M1 HE 2 Not Available 0-0.5
105 mm M84 Smoke 17 Sand 0.5-3.2
105 mm M314 Illum 5 Sand 1.1-3.0
75 mm AP-T 2 Loam 03-0.7
75 mm AP-T 4 Silty Sand & Clay 0.5-4.0




75 mm French Mk IV 5 Sand 0 !
75 mm M48 2 Loam 0-0.7 !
75 mm M48§ 5 Not Available 0.1-1.0
75 mm'M48 3 Sand 0-12
75 mm M309A1 7 Sand 05-2.0
75 mm Practice 5 Not Available 03-1.0
75 mm Shrapnel Mk | 58 Sand 0-2.5
Alluvium, Sand, Clay
2.36" R‘gcker 18 & Silt 0-0.5
2.36” Rocket 2173 Silty Sand & Clay 0-1.5
2.36” Rocket 75 Sand 0-40
COMPARISON OF DEPTHS

Since the hydrocode analysis i1s based on first principles of physics, these depths will be used as
the baseline to which the other analytical depths will be compared. Table 6 shows the
comparison between the depths of penetration into sand calculated using the hydrocode analysis
and the WES equation. In both of these analyses, it was assumed that the 155 mm M107
projectile strikes normal to the ground surface at a velocity of 2244 feet per second. The
calculated dépths are greater than the recovery depths except for the 2.36” rocket.

Table 6: Penetration Depths in Sand Using Hydrocode Analysis and WES Equation

\ Depth using Percent Difference
| Hydrocode Analysis Depth using WES . | Between Calculated
Ordnance Item (ft) Equation (ft) Results

155 mm M107 16.8 14.0 16.7
105 mm M1 9.4 7.7 18.1
75 mm M48 5.7 4.9 14.0
40 mm 2.9 3.2 10.3
37 mm M63 4.1 3.9 4.9
2.36” Rocket 0.46 0.4 13.0

A PENCRV3D analysis assuming that the ordnance item strikes at an angle of 30 degrees from
the ground surface at a velocity of 705 feet per second returns a maximum depth of penetration
into sand of 3 feet. A hydrocode analysis of this case yields a penetration depth of 1.5 feet (see
Figures 6 and 7). Examination of the recovery depths of 155 mm projectiles (see Table 6) shows
that the recovered 155 mm projectiles were located at depths varying between 0.3 feet and 3.0
feet. Keepmg in mind that the recovery depth may not correspond to the depth of penetration, it
is not possible at this time to assess which analysis, PENCRV3D or hydrocode, yields the correct
solution. }

COMPARISON OF REQUIRED INPUT DATA

The WES equanon requires three items of input data: ordnance weight, ordnance striking
velocity, and soil penetrability constant. If there is any information available on the ordnance




item, the weight is included in this information. In this analysis, the striking velocity is assurned
to be the muzzle velocity. This information is sometimes more difficult to obtain than the weight
but it 1s usually available. The soil penetrability constants are listed in Table 1.

The hydrocode analysis requires more information than the WES equation. The geometry of the

ordnance item is required. This includes the shape, the length, and the diameter. Ideally. a
detailed production drawing of the item should be used. Such drawings can be difficult to
obtain. Equations of state are needed for both the ordnance material and the soil. There are
equations of state available for most common materials and soil from hydrocode experts if the
appropriate ones are not included with the software utilized. The striking velocity and angle
must be defined. In absence of any other information about this data, muzzle velocity and an
angle normal to the surface will produce the most conservative (deepest) penetration depths.

The input required for the PENCRV3D analysis is similar to that required by the hydrocode
analysis. A detailed production drawing of the itemn is essential in order to calculate the center of
gravity of the ordnance item. Angle of entry and striking velocity must be defined. Again,
muzzie velocity and an angle normal to the surface may be used to produce conservative results.
A soil penetrability index must be defined. There is a table of typical values of this index
included in the PENCRV3D users’ manual.

is also the rnost readlly avallable data. The hydrocode analy51s and the PENCRV3D analysns
require comparable input data. Frequently, especially for the older ordnance items no longer in
service, the data required by the hydrocode analysis and the PENCRV3D analysis are not
available.

COMPARISON OF TIME AND EXPERTISE REQUIRED FOR ANALYSIS

The WES equation takes minimal time and expertise to use. The time required is directly related
to the availability of data. Also, the only expertise required is that needed to obtain the data.

The hydrocode analysis requires a substantial amount of time and expertise. In addition to the
time and expertise required to obtain the larger amounts of data, it takes both time and expertise
to set up the hydrocode model. Computation time depends on several factors including
hydrocode program used, size of model, computing efficiency of the computer used, and type of
analysis (2D or 3D). Also to be considered is the cost of the software and the necessary
computer if they are not already available.

The PENCRV3D analysis requires a larger amount of time and more expertise than the WES
equation but less than the hydrocode analysis. The search for data requires the same amount of
time and expertise as that required by the hydrocode analysis. Also, it is necessary to compute
the center of gravity of the item from the production drawing if it is not available as a data item
on the ordnance. This software is available to U.S. Government agencies and their contractors

and NATO Government agencies from WES. It can be run on a personal computer under

Windows 95 or Windows NT.



CONCLUSIONS

Several methods for calculating ordnance penetration into the ground have been discussed. On
OE sites there are several unknowns that will affect the ordnance penetration: relative location of
firing point and striking point (distance and elevation), topography between firing point and

‘

striking point at time of firing, propellant charge used, and soil condition (wet or dry). Also,
since OE sites often have older munitions that are no longer in service, it can be difficult to
obtain information about the munition (geometry, location of center of gravity, etc.).

The goal in calculating a penetration depth is to determine the maximum depth at which the
ordnance item might expect to be recovered. The WES equation yields a conservative
penetration depth and requires the least amount of data, time and expertise. Therefore, this
calculation method should be used first.

If a more detailed analysis 1s desired then PENCRV3D or a hydrocode analysis may be used.
However, it should be noted that there is not much to be gained by using one of these analysis
method unless a trajectory analysis is performed to determine striking velocity and angle.

As more data is entered into the database minimum, maximum and average recovery depths can
be found However tIus database doesn t tell what has happened to the munition between time
how much has frost heave affected the 1tem" Thls database provides good hlstoncal data and
may be used‘ in the future to predict a range of depths at which an item might expect to be
recovered.

i
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APPENDIX F
ORDNANCE AND EXPLOSIVES SITE-SPECIFIC SAFETY AND
HEALTH PLAN

.1 INTRODUCTION

The provisions of this Ordnance and Explosives (OE) Site-Specific Safety and
Health Plan (OE SSHP) are mandatory for all personnel involved in any OE
activities at the Tourtelot Project Site. This OE SSHP provides the specification
for the minimum acceptable requirements for all subcontractor organizations, and
notification OE, chemical, and physical hazards expected to be associated with

the Earth Tech-managed activities addressed in this document.

Operational changes to the OE SSHP that could affect the health and/or safety of
site personnel, the community, or the environment will not be made without prior
approval of the Earth Tech Project Manager (PM), the Earth Tech Health and
Safety Officer (HSQ), the U.S. Army Corps of Engineers (USACE), and the
Department of Toxic Substances Control (DTSC). In the event of a conflict

betwesn this Plan and federal, state, or local regulations, the more stringent
requirement will apply.

This OE SSHP addresses only activities related to the identification and removal of
OE-related items at the Project Site. Additional remedial activities related to the
cleanup of chemical effects at the site are addressed in the Tourtelot Cleanup
Project Site Site-Specific Safety and Health Plan, Benicia, California (Earth Tech,

Inc., 2000), and the Addendum | Tourtelot Cleanup Project Site-Specific Safety
and Health Plan, Benicia, California (Earth Tech, inc., 2001).

1.2 POLICY STATEMENT

It is the policy of Earth Tech to provide a safe and healthful work environment for all
of its employees. Earth Tech considers no phase of operations or administration

io be of greater importance than injury and iliness prevention. Safety takes
precedence over expediency or shortcuts. At Earth Tech, we believe every
accident and every injury is avoidable. We will take every reasonable step to
reduce the possibility of injury, iliness, or accident.

This OE SSHP presents procedures to be employed during all, on-site, work
activities for the remediation of OE. The practices and procedures presented in
the OE SSHP are mandatory for all Earth Tech employees (and subcontractors)
while they are engaged in work operations for the remediation of OE at the Project
Site. Earth Tech also requires that all visitors to areas under its control abide by
these procedures.
F-1
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1.3 APPLICABILITY "

« o
This OE SSHP addresses all applicable OE SSHP elements as presented in Title
8 of the California Code of Regulations (CCR) Section 5192 (b). The applicable
elements include those items that are ldentlfled as part of the Work Activity
Descr lpuun Se s a a i i
encountered during the performance of planned work activities. Any elements not
discussed in the OE SSHP have been determined to be inapplicable to planned
iwark activities or to present no significant worker hazards, and have therefore been
‘omitted for clarity. Specifically, elements addressed in 8 CCR Section 5192 (b)
that are not addressed in this Plan include:

* Radiation - No radiation hazards will be associated with this project

* Lighting - No OE related work will be conducted beyond normal
daylight hours

» Confined Spaces - No confined space hazards are associated with
this project

= Spill Response - No hazardous materials in reportable quantities will
be imported or produced during this project.

14 REFERENCES

‘This OE SSHP complies with applicable Occupational Safety and Health
Admmlstratlon (OSHA), Envnronmental F’rotectlon Agency (EPA) and California

\standards developed for the PrOJect Site. ThlS OE SSHP follows the requnrements
ifound in the following documents:

* Title 29 of the Code of Federal Regulations (CFR), Part 1910 (1910),
OSHA

* B8 CCR, Chapter 4, Subchapter 4 (Construction Safety Orders) and
Subchapter 7 (General Industry Safety Orders)

* USACE Engineering Manual 385-1-1, Safety and Health Requirements
Manual, September 1996

The State of California, Proposition 65, Community Right-to-Know.

1.5 WORK ACTIVITY DESCRIPTION
The Tourtelot OF Remediation will investigate, detect, identify, and remove OE,
OE scrap, and non-OE metallic debris from the Project Site as described in
F-2 Ordnance and Explosives (OE)Site-Specific Safety and Health Plan,

Tourtelot Cleanup Project




Chapter 2.0 of the OE RDD. Project Site OE remediation will consist of five
significant coordinated field activities, including:

s  Surface preparation

+—Pointclearance of alt detectableanomaties across the-entire Project
Site, including appropriate disposal of any OE, OE scrap, and non-OE
items

* Homogenization and excavation of trinitrotoluene (TNT)-affected soil
from the TNT Strips

* Areawide clearance to assure clearance of OE from areas that are
planned for future residential use in the South and North Valleys and
on the Ridge

» Grading to provide 14 feet of clean crushed bedrock below final site
grades in future residential areas of the property.

The Project Site includes a number of smaller sites depicted on Figure 2-1 of the
OF RDD

The features of these areas are described in detail in Chapter 1.0 of the OE RDD.
To facilitate prioritization of the OE remediation and the sequencing of associated
tasks, the Project Site was divided into sectors. Figure 2-1 of the OE RDD
presents the sector boundaries and significant features within each sector. Table
2-1 of the OE RDD presents a descriptions of each sector.

1.6

SURFACE PREPARATION

1.6.1 Surface Preparation
1.6.1.1  Vegetation Clearance.

To prepare the Project Site for surface clearance activities and geophysical
mapping, the area will be cleared of vegetation to a height of 6 inches or less to
enhance ground visibility and facilitate site access. Approximately 165 acres of
the vegetation will be removed by mechanical means. Tractor-supported mowers
will be used to clear vegetation from the portion of the wetlands that is accessible
to vehicle-supported equipment. The remaining 55 acres of the Project Site
(including the jurisdictional wetlands) may be cleared by personnel using hand-
held gas-powered weed cutters equipped with spark suppression systems (see

Qamidiae A A A RO
OECLIoN 4.0, U Nuu/).
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1.6.1.2  Soil Stockpiles.

N previously stockpiled construction debris from the Project Site will be removed
guring the surface preparation phase, including construction debris from Unit D-1,
the Ridge, and the North Valley stockpiles (Figure 2-2 of the OE RDD). The soils

—rmxedﬂwwwmmmmmmetmwmm location until
they can be point cleared for OE. Following the point clearance of stockpile soils,
‘the soil will either be moved and stockpiled in Sector 10B and/or Sector 10A or will
be loaded into trucks and taken to a suitable landfill for disposal. Stockpiles #1,
!&2, and #3 in the North Valley will be transported to a landfill for disposal.

1.6.1.3  Fencing.
Any fencing on the interior of the Project Site will be removed during the site
preparation. Exterior fencing will also be temporarily removed (and replaced as

soon as possible) to facilitate geophysical mapping around the borders of the site.

1.6.1.4  Surveying of Grids.

Site using corner stakes to indicate grid corners. The grid system will allow
geophysical and OE surface and subsurface clearance crews to accurately track
their progress as they locate and clear OE, OE scrap, and non-OE metallic debris
from the Project Site.

1.6.1.5 Road Grading and Maintenance.

Performance of OE remedial activities may require installation and/or maintenance
of construction roads, to allow access by non-off road vehicles. Due to the
potential to encounter OE during this work, the road grading will only be permitted
in areas where surface clearance and joint clearance activities have been
jcompleted (see Section 1.7).

" |After each construction road is completed, an additional point clearance will be
performed using the methods in Section 1.7.1.3, to ensure that no OE is present
on the roads. A re-clearance will be required at any time re-grading of a road
causes the removal of more than 6 inches of surface material.

1.7 ORDNANCE AND EXPLOSIVES REMEDIATION

OE remediation will be accomplished through detection and removal of metallic
mimmimn by it e Fmnean Al (Do T O bl el i i ki 2T bk Syl s YT
anorialy SQUIves 1uIn e riujel ile Unouyr viedrarue dulivilies tiat Invivue wic
surface clearance, geophysical investigation and mapping, and OE subsurface
clearance. QA/QC verification will include geophysical remapping of the entire

Project Site and, as necessary, further OE subsurface clearance activities. The
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final remediation step will be an areawide clearance of soils within future residential
areas that contained or have the potential for containing OE below the surface
scans. Areawide clearance will be completed using an iterative process of
geophysically scanning, marking, and removing anomaly sources from soil lifts

until no OE or OE scrap is encountered in two consecutive lifts.

1.7.1 Ordnance and Explosives Point Clearance
1.7.1.1  Surface Clearance.

OE surface clearance activities involve a systematic search of the ground surface

visually and with hand-held geophysical search equipment using a walking sweep
line to clear each grid of OE, OE scrap, and non-OE surface metallic debris.

The OE crew will identify each item as potential OE, OE scrap, or non-OE metallic
items. Potential OE items will be left where found for inspection by the demolition
crew. OE, OE scrap, and non-OE metallic items will be identified and handled as
described in Chapter 4.0 of the OE RDD. OE scrap and non-OE metallic debris
will be placed at the southwest corner of the grid in which it was found for
subsequent collection and disposal as appropriate.

1.7.1.2  Geophysical Investigation and Mapping.

Geophysical performance verification tests will be performed to ensure that the
instrumentation meets the performance objectives, as specified in Chapter 4.0 of
the OE RDD. Geophysical data will be collected using electromagnetic (EM)
instrumentation, specifically, a Multisensor Towed Array Detection Systern

(MTADS). Where the towed array cannot be used (mainly on the sfeeper terrain
and in portions of the South Valley wetlands), a dual-sensor, hand-towed, portable
geophysical detector will be used (man-portable adjunct [MPA] MTADS).
Approximately 70 percent of the Project Site will be mapped with towed array
equipment; 30 percent of the Project Site will be mapped with portable equipment.
Other hand-held geophysical equipment may be used to allow efficient scanning of
fill material and stockpiles. Further detail regarding the use of the geophysical
equipment at the site is presented in Chapter 4.0 of the OE RDD.

Geophysical and location data from a Global Positioning System (GPS) will be
digitally collected and post-processed to identify anomaly locations. Identified
anomaly locations will be recovered in the field using real-time kinematic (RTK)
GPS instrumentation and marked for subsequent intrusive investigations.

1.7.1.3  Ordnance and Explosives Subsurface Clearance.

OE subsurface clearance includes:
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*  Excavation and identification of geophysical anomalies
* Removal of anomalies
L * Disposal of OE and OE scrap.

ach marked location will be excavated to identify the source of the anomaly. OE

‘at depthe between the ground surface and approximately 2 feet below ground
surface (bgs), and a backhoe for anomaly sources deeper than 2 feet bgs.
Anomaly sources will be categorized as OF, OE scrap, or non-OE metallic debris.
A detailed description of each recovered anomaly will be recorded. All discovered
OE will be explosively destroyed. The procedures for OE and OE scrap disposal
are described in Chapter 4.0 of the OE RDD.

11 .7.1.4  Point Clearance of Stockpiles #1, #2, #3; Ridge Stockpiles #1
through #9; North Valley Stockpiles; Stockpiles in Unit D-1 Area;
| Fill Areas in Sector 8; and Sector 2.
|
As part of point clearance activities, soil remaining from debris piles in Unit D-1
Stockpiles #1, #2, and #3, and Ridge Stockpiles #1 through #9, will be point
cleared in lifts. Heavy equipment will be used to spread out the soil. The spread
out stockpiles will be scanned with MPA MTADS. After scanning and removing
the anomaly sources in soils from Stockpiles #1, #2, and #3, the soil will be
disposed of at a suitable off-site landfill. Ridge stockpile soils and soil remaining
from the stockpile in Unit D-1 will either be temporarily stored in Sector 10A or 10B
or will be hauled to a suitable landfill for disposal.

Areas of the PFOJGCt Sne where on-site soils have been used as fill, lncludlng the

Valley (Sector 8) will be point cleared in 1-foot lifts. Each lift will be scanned with
NIPA MTADS geophysical equipment, and all identified anomalies will be removed
and, as necessary, OE items will be disposed of. Heavy equipment will be used
to remove each ift of fill soils. Point clearance will continue in lifts until all the fil

‘material has been removed.

Excavated materials will be temporarily stored in Sector 10B until the North Valley
has been prepared to accept fill soils.

‘1 7.1.5  Quality Assurance/Quality Control Verification.

A quality assurance (QA)/quality control (QC) check of the detection and removal
efficiency of the point clearance process will be performed by re-mapping the entire
eite, recovering and investigating any newly discovered anomalies, and
categorizing the anomaly sources. Any anomalies found during the re-mapping

will be excavated as described above. After the mapping/intrusive investigation

|
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1.8

activities are complete, a QC evaluation will be performed and documented, as
outlined in Chapter 6.0 of the OE RDD.

1.7.1.5.1 Remediation of TNT-Affected Soil.

TNT-affected soiis with TNT at concentration greater than 10 percent will be
homogenized to a depth of 2 feet bgs or deeper, as necessary. These TNT-
affected soils are located in the portion of the strips that are devoid of vegetation.
The homogenization process is described in Section 4.12.3.1 of the OE RDD.

1.7.1.5.2 Areawide Clearance.

The areawide clearance activities on the Project Site wi
completion of OE point clearance, evaluation of OE site data, and completion of

non-OE remediation activities on a grid-by-grid basis, and will include:

roject Site will commence upon

= Preparation of the North Valley to accept fill from the site.

«  Removal of soils in future residential areas that are suspected of at
one time containing OE or within 200 feet of an OE outlier. These
soils will be placed as engineered fill in the bottom of the North Valley.

Areawide clearance areas will be divided into 100-foot by 100-foot grids and OE
clearance procedures performed following the same task sequence as for point
clearance (geophysical investigation, reacquisition, or excavation/removal.
Following removal of any anomaly sources, a lift thickness that is 6 inches less
than the reliable scan depth will be excavated. The excavated soils will be laid out
---- d. This process will
then be repeated for the area being cleared, until bedrock is reached or two
successive lifts show no evidence of OE or OE scrap in any of the geophysics
evaluations. Detailed tasks associated with each of these activities are discussed

in Chapter 4.0 of the OE RDD.

HEALTH AND SAFETY RESPONSIBILITIES

Project Site activities will be performed by Earth Tech and subcontractor
personnel. The following assignments of health and safety-related responsibilities
have been designated accordingly. Resumes of the project health and safety
organization have been included in Appendix J of the OE RDD. The organizational
structure for the OE SSHP is shown on Figure 7-1 in the OE RDD.

1.8.1 Al Earth Tech Personnel

Each person is responsible for his/her own health and safety, for completing tasks
in a safe manner, and for reporting any unsafe acts or conditions to his’her
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 supervisor and/or the Site Safety Officer (SSO). Al personnel are responsible for
continuous adherence to these health and safety procedures and the procedures
presented in Attachment A during the performance of their work. No person may
work in a manner that conflicts with the letter or intent of safety and environmental
precautions expressed in these procedures. After due warnings, Earth Tech will
dismiss from the site any person who violates safety procedures. Earth Tech
employees are subject to progressive discipline and may be terminated for blatant
or continued violations. All on-site personnel will be trained in accordance with

requirements specified in this document.

1.8.2 Project Engineer

i The Project Enalneer (PE\ 1S ultlmatelv reasponsible for enst l'l'll'\ﬂ that all nrﬁlact

o LNISIe 1

‘activities are completed in accordance with requirements set forth in the OE
'SSHP. The PE will confer with the designated HSO on all matters affecting
health and safety. Other responsibilities include:

*  Requiring a prompt and thorough investigation of all accidents

*  Scheduling an Accident Review Board within 10 days of an injury
involving a Workers' Compensation claim or OSHA recordability, or
any accident with more than a $500 loss.

1.8.3  Project Manager

"The PM has overall management authority for ensuring that all project activities are
ccompleted in accordance with requirements set forth in this plan. The PM will

e L P Y PAPSNPSY Pt Sy Py

‘\,.un fer with the designated HSO on all matiers affecting health and safety. Other
health and safety-related duties of the PM include:

* Reading and becoming familiar with the OF SSHP

* Requiring a prompt and thorough investigation of all accidents

. Schedulmc an Accident Review Board within 10 d

v S T IRTY]
U WCelt coarg wiinin i

i
aySO arningjuw

involving a workers' compensation claim or OSHA recordability, or any
accident with more than a $500 loss

Providing day-to-day management of site work activities.

‘The PM is responsible for notifying alil federal, state and local government and
community organizations as specified in the OE RDD. The Valero plant is a
‘mlnlmum of 1,125 feet from the Project Site boundaries. The PM will notify the
K/alero Health and Safety Department prior to initiating site activities and provide
Lontact numbers for Valero to use in the event of an accident at the refinery site.
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1.8.4 Health and Safety Officer

The designated HSO is responsible for overseeing all aspects of the site safety
program and for preparing the OE SSHP, site-specific safety guidance documents,
or addenda to this plan. The HSO will be the designated Certified Industrial

Hygienist (C.I.H.) overseeing alt aspects of the site safety program, as welias
preparing any site-specific safety guidance documents or addenda related to
changes in site conditions or operations. The HSO does not report to the PM and
is separately accountable to Earth Tech senior management for site health and
safety. The HSO will act as the sole contact to all regulatory agencies on matters
of safety and health. The HSO's other responsibilities include:;

*  General health and safety program administration

*  Through consultation and periodic site visits, will oversee the SSO in
developing site-specific employee/community emergency response
plans, as required, based on expected hazards

»  Determining the level of personal protection required

¢ Updating equipment or procedures based on information obtained
during site operations

» Establishing air monitoring parameters, as specified in Section 4.2 of
OE RDD, based on expected contaminants.

1.8.5 Ordnance and Explosives Safety Manager

The Ordnance and Explosives Safety Manager (OESM) will be appointed by the
PM to be principally responsible for execution of all OE operations for field

activities. The OESM will have knowledge of all requirements mandated by OSHA,

USACE, EPA, 8 CCR, and Earth Tech's Corporate Environmental, Health and
Safety Program. The OESM will be directly responsible to the PM.

The OESM is responsible for the implementation of the OE SSHP and will provide
overall direction of the project OE functions for field activities, The OESM, or
his/her designee, will interface with the SSO on OE safety functions of the project
and will coordinate activities with the PM. In addition, the OESM will, as
necessary, perform audits, surveillance, document reviews, and other OE safety
functions as required to determine the continued effectiveness of the OE SSHP.
The OESM will, as necessary, audit compliance with the OE SSHP and will
perform OE safety reviews of selected project tasks. Other responsibilities will

Sy mlm by S ommd b i mat 4
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*  Developing and implementing corrective action plans to eliminate or
mitigate hazards associated with OE
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*  Providing the OE safety portions of training sessions or briefings for
site and visitor personnel

*  Ensuring the proper use of personal protective equipment (PPE)

*—Ensuring tt
accordance with this document and with other relevant safety and
health regulations and standards.

1.8.6 Unexploded Ordnance Personnel General Qualifications and
Responsibilities

Earth Tech will utilize a Senior Unexploded Ordnance (UXO) Supervisor (SUXOS),
‘SSO, and UXO technicians to provide the UXO safety support for all site OE
activities including OE handling and disposal tasks as required for this project.

The SUXOS and the SSO will be accountable to the HSO through the OE Safety
Manager for the safe performance of all work activities.

All UXO-qualified personnel must meet the OSHA training and medical surveillance
requirements as outlined in the hazardous waste operations (HAZWOPER)

:standard, found in 29 CFR Part 1910,120(e) and (f), as wellas USACE Manual EM
385-1-1, Section 28. The positions listed below shall be responsible for the safe
conduct of the OE tasks performed in support of the OE RDD.

1.8.6.1  Senior UXO Supervisor.

e

rconduc i i ons, atth
[responsibilities listed below:

The SUXOS will manage the on-site manpower and equipment necessary to safely

i
1 * Review and become familiar with the OE RDD, and ensure that all OE
safety concerns are adequately addressed and controlled

* Provide the OE safety portion of training sessions or safety briefings

i * Ensure that all OE-related site operations are conducted in
‘ accordance with this document and all other relevant safety and health
regulations and standards

= Directly interface with, and relay safety and health concerns to, the
Earth Tech SSO.

i.8.6.2 Siie Safely Oificer.

The SSO is the OE SSO, and is responsible for performing the routine duties for
health and safety, and will coordinate any necessary assistance from the
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designated H5O. The SSO shall be OE-qualified, as described in Section 7.2.4.5
of the OE RDD. The SSO will administer the OE SSHP and the applicable site-
specific safety guidance document. Additional SSQ responsibilities include:

* Reading and becoming familiar with the OE SSHP

* Enforcing the requirements of the OE SSHP and other applicable
safety requirements

* Conducting daily site health and safety inspections.

*  Stopping work, if necessary, to prevent injury or illness and ensure
personal and environmental health and safety

*  Determining evacuation routes, and establishing/posting local
emergency contact telephone numbers

» Ensuring that all applicable site personnel and visitors have received
the proper training and medical monitoring before entering any
controlled areas

* Presenting any tailgate safety meeting and maintaining appropriate
training documentatior/attendance records

* Implementing air monitoring according to directives in the OF SSHP

* Implementing changes in health and safety procedures as directed by
the HSO and/or approved addenda to the OE SSHP.

The SSO/OE SSO will be Karl Goehring.
1.8.6.3 UXO Supervisor (UXO Technician Il).

The UXO Supervisor assigned to this project will be responsible for implementing

and enforcing the OE safety and health requirements of the OE SSHP with his/her
team.

1.8.6.4 UXO Technician (UXO Technician II).

The UXO Technicians assigned to this project will have the responsibility for safely
conducting site operations as directed by the UXO Supervisor or SUXOS. The
UXO Technicians will also comply with the OE SSHP. The UXO Technicians will
Trerenmadisdmlhy vomardt fho sbmmim s e ks ) m o dle _d [

immediately repon the observance of any conditions that may present a known or
potential hazard to site personnel.
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i
*;1.8.7 Subcontractors

Each subcontractor's management will provide qualified employees and allocate
;sufﬁcient time, materials, and equipment to safely complete assigned tasks. In

particular, each subcontractor is responsible for equipping its personnel with any
| . . L ) e e ..

ared rFr AlFOT-Site empioyees ol ea toCco acio t eetrine trahithg

:and medical monitoring requirements set forth in the OF SSHP. Work operations
performed by these subcontractors will be under the control of Earth Tech, who is
jresponsible for oversight of work activities to ensure that all requirements specified
inthe OE SSHP are observed. Each subcontractor is expected to operate in
éccordance with its own unique safety policies and procedures, to ensure that
hazards associated with the performance of the work activities are properly
controlled.

Hazards not listed in the OE SSHP but known to any subcontractor, or known to
jbe associated with a subcontractor's services, must be identified and addressed to
the Earth Tech PM or SSO prior to commencement of work operations. The SSO
or authorized representative has the authority to halt any subcontractor operations,
and to remove any subcontractor or subcontractor employee from the site for
failure to comply with established health and safety procedures or for operating in

an unsafe manner. Procedures to mitigate hazards not listed must be approved by
Earth Tech, USACE, and DTSC.

Attachment B provides Earth Tech's General Safety Rules for Contractors, which
will be observed by all subcontractor organizations.

|
|
1.8.8 On-site Personnel and Visitors

All personnel working for Earth Tech and its subcontractors and all visitors to
active exclusion zones or controlled areas are required to read and acknowledge
'their understanding of the OE SSHP. All personnel are expected to abide by the
requirements of the OE SSHP and cooperate with site supervision to ensure a safe
and healthful work site. Any personnel that are not members of the Earth Tech
‘project team or members of the subcontractor team will be considered visitors.
\Visitors to the site will comply with the general requirements listed below. The
fEarth Tech SSO and SUXOS will be notified of the nature and duration of the visit.
:Personnel must immediately report any of the following to the PM:

» Accidents and injuries, regardless of severity

Unexpected or uncontrolled releases of any hazardous substances

Any symptoms of exposure to a hazardous substance

*  Any unsafe or malfunctioning equipment
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* Any changes to site conditions that may affect the health or safety of
project personnel

*  When any non-essential personnel are in a designated OF area, all
OE operations shall cease until the visitor has departed the area

* If an unauthorized visitor attempts to enter a work area, all OE and
non-OE work in that area shall cease and the Earth Tech SUXOS and
S50 will be notified immediately.

1.9 HAZARD ASSESSMENT
Planned activities for the site can be divided into five primary activities:
e Surface preparation

* Point clearance of all detectable anomalies across the entire Project
Site, including appropriate disposal of any OE, OE scrap, and non-OE
items

* Homogenization and excavation of trinitrotoluene (TNT)-affected soil

fromthe TNT Q’rripq

* Areawide clearance to assure clearance of OE from areas that are
planned for future residential use in the South and North Valleys and
on the Ridge

* Grading to provide 14 feet of clean crushed bedrock below final site
grades in future residential areas of the property.

Several individual work tasks are associated with each of these categories, the
hazards of which are analyzed below and in Attachment A.

Potential hazards associated with the overall work activities include, but are not
limited to:

Expiosive hazards due to OF.

* Explosive hazards due to soils containing explosive compounds in
excess of 10 percent.

* Exposure to environmental contaminants (metals, polynuclear
aromatic hydrocarbons [PAHSs], and dioxins/furans). Table 2-1
provides the contaminants of concern by location and concentration
range. Volatile chemicals are not anticipated to be found on this site.

* Hazardous noise (from heavy equipment).
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»  Slip, trip, and fall hazards.
| » Heat stress, especially when wearing chemically protective clothing.

» Biological hazards from animals, insects, and plants.

| * Cleaning and decontamination of equipment.

Note: Soil containing TNT in excess of 10 percent is considered to be OE in
accordance with ER-1110-1-8153. Personnel should avoid contact with soils
containing an excess of 10 percent TNT. Figure 1-4 of the OE RDD shows the
ocation of TNT strips where such soils may be encountered. Spark, flame, and
heat-producing iterns and activities are not permitted in these areas. TNT isalso a

shock-sensitive contaminant.

Note: The PM or SSO will inform all personnel prior to entering the Project Site of
#he potential health effects associated with the use of the medication *Viagra” on a
;site with explosive constituents. Personnel using the medication Viagra are
required to wear Modified Level D PPE at all times while on site. Health hazards
due to dermal absorption of explosives while taking Viagra can cause severe

iiness and death. All personnel are required to wear at least Modified Level D
PPE while performing sampling activities to prevent contact with explosive
constituents.

Note: Soil containing TNT in excess of 10 percent cannot be shipped. Soilin
excess of 10 percent must be treated on site to reduce the TNT content.

j.9.1 Task Hazard Assessment

The following is a description of the hazards determined to be associated with
each identified work task to be performed for surface preparation, point clearance,
homogenization and excavation of TNT-affected soil, areawide clearance, and
brading. Attachment C provides a hazard analysis of the specific tasks
associated with each major activity of the Ok RDD.

|

L:or work activities occurring outside the TNT Strips and other chemically impacted
?reas, there are no significant worker exposure hazards from chemical materials.
This work will be performed in accordance with the requirements in the Activity

Hazard Analyses found in Appendix C.

}In the TNT Strips, workers may become significantly exposed to TNT through
ﬁnhalation, skin contact, absorption, or ingestion. This work will be performed
following the exposure control requirements and monitoring procedures specified in
the non-OE SSHP Addendum | for remediation of chemically affected soils, and in
Section 4.2 of the OE RDD.

F-14
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In other chemically impacted areas, workers may become significantly exposed
via skin contact or ingestion; however, inhalation will not present a significant
hazard. This work will also be performed following exposure control requirements
and monitoring procedures specified in the non-OE SSHP Addendum | for
remediation of chemically affected soils, and Section 4.2 of the OE RDD.

To prevent inhalation hazards, dust control measures wili be used as necessary for
all sampling, removal, and remedial activities. Additionally, monitoring for dust will
be performed in accordance with the specifications in Section 4.2 of the OE RDD.

In evaluating the task hazards, it is anticipated that site personnel wearing the
required PPE will not come into direct contact with significant amounts of
contaminated soil or water that would present a skin contact hazard. Task hazard
analyses (THAs) designed to meet USACE and DTSC requirements are presented
in Attachment C. Table 1 provides a list of the potential contaminants for each site
to be remediated, and the appropriate PPE for work at each site. It should be
noted, however, that Level D PPE is appropriate for all work to be performed on
site, except for remediation of the unvegetated portions of the TNT Strips. Modified
Level D PPE will be required for work at this site.

Grid staking, vegetation removal, and fence installation and removal will be
performed with an OE escort.

In the avent of inclement weather (rain or snow), the SSO will determine when field
operations must cease. Inthe event of an electrical storm within 5 miles of the
Project Site, all activities will cease, and all field personne!l will report to the
Command Post for further instruction.

Manual OE excavations will be performed by OE-qualified persons only.
Mechanical OE excavations will be performed by a heavy equipment operator
under the direction of an OE-qualified person.

1.9.1.1 Site Reconnaissance.

s wls Temml P T TP N A Vet Qe Yy Py P E Pt P PER) T S PR P
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of subsurface structure locations, and similar work. Because site reconnaissance
is a nonintrusive activity, it provides little potential for the release or contact with
contaminated materials, and OE. An OE escort will lead the vegetation removal
operation in accordance with the procedures described in the OE RDD.

The primary hazards associated with this work are the potential for encountering
OE, and slip, trip, and fall hazards due to the presence of unprepared walking
surfaces. Other hazards that may be encountered include heat stress and
sunburn. To protect against these hazards, the following requirements should be
met:
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1 * Do not touch, move, or disturb any material or equipment that is
unidentifiable.

e Watch carefully where you walk. Do not step in shadows until you are

sure of your footing. Shadows may hide pits, holes, or other areas of
unstable footing.

*  Carefully choose your footholds when crossing rocky, vegetation-
covered, uneven, or loose ground surfaces.

3 »  Stay within site of your buddy.
; .

1.9.1.2  Vegetation Removal.

|

Prior to field activities, it will be necessary to remove surface vegetation across the
site. This will be accomplished using both manual methods (hand-held, manual
and gas-powered tools) and by mechanical means (tractor-towed Model 80 Brush
Cat mulching mower and/or Model 120 Rhino mulching mower). The Project Site
will be cleared of vegetation to a height of 6 inches or less. The majority of the
vegetation will be removed by mechanical means, either with a brush hog or a
flailing machine puiled behind a track-mounted dozer. OE personnel will be
required to escort the vegetation removal teams during this task in accordance
with the procedures in Chapter 4.0 of the OE RDD. Areas that cannot be
accessed by mechanical equipment will be cleared by crews using gas-powered
weed cutters (equipped with spark suppression systems). Because vegetation
removal is a nonintrusive activity, it provides little potential for the release or
contact with contaminated materials or OE. The primary hazards associated with
this activity include the potential for contacting OE, eye, and skin hazards from
flying objects from the cutting of vegetation, noise, and slip, trip, and fall hazards
due to unprepared walking surfaces. Personnel may also encounter dangerous
plants (see Section 1.11.10), and should wear long-sleeved clothing and work
gloves, as appropriate. The use of powered cutting equipment also presents some
danger to the operators due to the sharp cutting surfaces, and some power
equipment may present a noise exposure hazard. Only experienced operators
-shall be permitted to operate powered equipment. Use of leather work gloves and
ieye protection (and hearing proteclion where necessary) will be required of
§personnel performing vegetation removal activities. Other hazards include weather-
irelated hazards and dangerous animals and plants.

* Do not touch, move, or disturb any material or equipment that is not
identifiable.

e  Watch carefully where you walk. Do not step into shadows until you
are sure of your footing. Shadows may hide pits, holes, or other areas
of unstable footing.
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» Follow the instruction and path of the OE escort.

*  Woear appropriate PPE (Level D, see Section 1.12.2), leather palm
working gloves and hearing protection.

The fencing subcontractor will remove all interior fencing and remove and replace
all fencing in concert with the geophysical mapping teams. At the end of each
work day, temporary fencing will be used to close any breaches in the perimeter
fence. The OE escort will be required for replacement of fencing. The primary
hazards associated with this activity include potential contact with OE, lifting, and
sharp metal objects. Additional hazards include slip, trip, and fall hazards due to
unprepared walking surfaces, weather-related hazards, and dangerous animals and
plants.

* |nstall fence posts only where the OE escont has determined the
location to be free of anomalies.

*  Watch carefully where you walk. Do not step into shadows until you
are sure of your footing. Shadows may hide pits, holes, or other areas
of unstable footing.

*  Follow the instruction and path of the OE escort.

*«  Wear appropriate PPE (Level D, see Section 1.12.1), leather palm
working gloves, and hearing protection.

1.9.1.4  Location and Marking of Search Grids.

Surveyors will install semipermanent markers (36-inch survey stakes) in lines at
100-foot intervals. Qualified UXO personnel will be required to escort the surveyors
during this task in accordance with procedures in Chapter 4.0 of the OE RDD. The
OE escorts will visually check the surface along the paths the surveyors use to
transit the property for OE and check the subsurface area (using a White Pulse
Induction metal detector) where the stakes will be driven for anomalies. The
location of anomalies will be avoided by a safe distance (24-36 inches) during
installation of survey stakes. Any discovered OE will be marked and reported to
the SUXOS and PM for recording and disposal disposition. The primary hazards
associated with this activity is potential OE contact. Additional hazards inciude
slip, trip, and fall hazards due to unprepared walking surfaces, weather-related
hazards, and dangerous animals and plants.

* Do not touch, move, or disturb any material or equipment that is not
identifiable.
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» Install markers only after the OE escort has determined the location to
be free of anomalies.

*  Watch carefully where you walk. Do not step into shadows until you
are sure of your footing. Shadows may hide pits, holes, or other areas
| of unstable footing.

* Follow the instruction and path of the OE escort.
i

*  Wear appropriate PPE (Level D, see Section 1.12.1).

1 9.1.5 Ordnance and Explosives Surface Clearance.

Once grids have been established throughout the Project Site, an OE surface
clearance will be conducted. OE crews will use magnetometers and visual search
methods to clear the area of OE, recognizable OE scrap, and metallic surface
debris that would impact subsurface mapping. OE items will be flagged for
disposal operations. The primary hazards associated with this activity include
potential contact with OE, lifting, and sharp metal objects. Additional hazards
1nc|ude slip, trip, and fall hazards due to unprepared walking surfaces, weather-

aLalub and udﬂguluu‘a animals and plants.

*  Only OE personnel will perform this activity.

* Do not touch any potential OE. All potential OE will be flagged for the
Disposal Team.

« Install flags only after the location has been determined to be free of
anomalies.

*  Watch carefully where you walk. Do not step into shadows until you
are sure of your footing. Shadows may hide pits, holes, or other areas
of unstable footing.

* Wear appropriate PPE (Level D, see Section 1.12.1).

1.9.1.6 Geophysical Detection, Mapping, and Anomaly Reacquisition.

beophysioal detection, mapping, and anomaly reacquisition are associated with
point and areawide clearance activities. The primary hazards of the nonintrusive
igeophysical detection are associated with the possible, detonation of OE items
due to mechanical disturbance of fuzed, armed OE. There is a minor risk of
dpfnnahnn of OE with the interaction of electronic fusing devices due to interaction
ith EM fields produced by geophysical instruments. To prevent this, care will be
taken during collection of geophysical data to insure no intrusive actions occur

‘(e,g. digging to remove rocks or vegetation). Although the project area will have
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been surface cleared of OE, there will always be the possibility of near-surface
itemns being uncoveread by either natural or man-made events. The geophysical
team (and all personnel on-site) will be continuously vigilant to ensure no
accidental disturbance of on-site exposed OE occurs. Additionally all use of
geophysical instrumentation will be in accordance with Section 1.11.7 guidelines.

Additional hazards include slip, trip, and fall hazards due to unprepared walking
surfaces, weather-related hazards, and dangerous animals and plants.

*  Watch carefully where you walk. Do not step in shadows until you are
sure of your footing. Shadows may hide pits, holes, or other areas of
unstable footing.

¢ Install flags only after the location has been determined to be free of
anomalies.

1.9.1.7 OE Subsurface Clearance.

During any subsurface clearances, a minimum separation distance (MSD) will be
enforced (see Section 4.1) OE RDD. OE subsurface tasks are associated with
point and areawide clearance Near-surface anomaly sources are those that are
partially exposed or suspected to be within 1 foot of the surface and that canbe
excavated using hand tools. These anomalies will be excavated by carefully
removing the earth overburden using a hand shovel/trowel or other small digging

implement. Throughout the excavation the UXO Technicians will use a site-tested
detection instrumentation to check and verify the proximity of the anomaly. The
primary hazards associated with this activity include potential contact with OE,
lifting, and sharp metal objects. Additional hazards include noise, slip, trip, and
fall hazards due to unprepared walking surfaces, weather-related hazards, and

dangerous animals and plants.

Subsurface anomalies are those caused by sources that are more deeply buried or
that may require excavation using heavy equipment (e.g., backhoe). Forthese
excavations, an UXO Supervisor will coordinate equipment requirements with the
SUXOS. Prior to the atrival of the heavy equipment, the UXO Supervisor will
ensure that a cleared entrance and egress path is available for the heavy
equipment. Heavy equipment or manual digging tools will be used to excavate the
earth overburden in 6-inch lifts. After each lift, the anomaly location will be
redefined with a site-tested metal detector and the anomaly source exploratively
sought using hand tools. This process will continue until the source of the

annmaly hae heen uncoveraed and identifiad
anecmaily nas peen uhcoverea ang iaentned.

When a UXO Technician is checking backhoe excavations for suspected OE-
source proximity, the backhoe bucket will be placed on the ground, away from the
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controls. The backhoe operator will resume excavation operations only after the

excavation, and the operator will keep hissher hands clear of the operating .
UXO Technician is clear of the excavation and outside of the bucket swing area.

*  All excavations will be performed in accordance with standard OE

I Y] e

excavation procedures outlined in the OE RDD.

* All excavations will be performed by OE personnel, with the exception
of heavy equipment excavation, which will be performed under the
direction of the UXO Supervisor,

*  Watch carefully where you walk. Do not step into shadows until you
are sure of your footing. Shadows may hide pits, holes, or other areas
of unstable footing.

*  Wear appropriate PPE (Modified Level D, see Section 1.12.2).

1.9.1.8  Backfill.

After the anomalies have been removed and the excavation has been verified to be
free of anomalies the excavation wiii be backiliied using hand shoveis or heavy
equipment. The backfilled soil will be hand tamped and leveled to approximate
existing ground contours. The primary hazards associated with this activity is

lifting. Additional hazards include noise, slip, trip, and fall hazards due to
unprepared walking surfaces, weather-related hazards, and dangerous animals and

plants.

. Watch carefi |||\/ where vou walk, Do not step i into shadows nn.'hl vou

albh Lalrci el T YL WY R ST VY S

are sure of your footing. Shadows may hide pits, holes, or other areas
of unstable footing.

»  Wear appropriate PPE (Level D, see Section 1.12.1).

1.9.1.9  OE Scrap and Metallic Debris Disposal.

OE scrap and metallic debris disposal tasks are associated with surface, point
‘and areawide clearances,

During operations, OE scrap and metallic debris will be placed at the southwestern
corner of each grid adjacent to the grid stake. The OE scrap collected during field
activities will be stored in a lockable storage shelter that will be locked at the close
of each business day. The primary hazards associated with this activity include
potential contact with OE, lifting, and sharp metal objects. Additional hazards
iinclude slip, trip, and fall hazards due to unprepared walking surfaces, weather-
irelated hazards, and dangerous animals and plants.

|
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* Al OE scrap and metallic debris will be inspected by the UXO
Supervisor prior to leaving the grid.

*  Watch carefully where you walk. Do not step into shadows until you
are sure of your footing. Shadows may hide pits, holes, or other areas
of unstable footing.

*  Wear appropriate PPE (Level D, see Section 1.12.1).

a3 ___ater

1.8.1.10 OE identification and Disposal.

Upon finding a potential OE item, a disposal team consisting of the SUXOS, SSO
and a UXO Supervisor will positively identify the item. The disposal team will
determine if the item is safe to move. Safe to move and blown-in-place (BIP) items
will be handled in accordance with the OE RDD. Prior to handling OE, an MSD

will be established. The primary hazards associated with this activity include
contact with OE, explosives handling, fragmentation, lifting, and sharp metal
objects hazards. Additional hazards include slip, trip, and fall hazards due to
unprepared walking surfaces, weather-related hazards, and dangerous animals and
plants.

* Al OE will be identified by the disposal team prior to moving or BIP.

*  The MSD will be established, and residential/business relocation will
be administered as specified in Minimum Separation Area Notification
and Implementation Plan (MSAP) (see OE RDD Appendix C).

* Al OE disposal activities will be performed by UXO personnel only.
OE teams will maintain a minimum separation distance of 200 feet.

* Al non-OE personnel will be outside of the MSD during all disposal
activities,

* Disposal activities will be performed in accordance with the OE RDD.

= Waich carefuily where you waik. Do not step into shadows untii you
are sure of your footing. Shadows may hide pits, holes, or other areas
of unstable footing.

* Wear appropriate PPE (Level D, see Section 1.12.1).

1.9.1.11 Homogenization, Excavation, Stockpiling, and Transporting of
TNT-Contaminated Soils.

Homogenization, excavation, stockpiling and transporting of TNT-contaminated
soils will be conducted in accordance with Section 2.12 of the OE RDD. During
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TNT Strip homogenization activities, an MSD will be established. Due to the
explosive potential of soils containing TNT at concentrations of 10 percent or
greater within the TNT Strips, the strips will be homogenized before excavation,
jstockpiling, or transporting of the contaminated soils takes place.

Al work wili be conducted in strict accordance with this OE SSHP.

During the homogenization of TNT-affected soil, all mobile equipment
will be rubber-tired.

Equipment utilized during homogenization, excavation, and material-
handling will have smooth-lipped buckets.

Equipment used to homogenize and excavate explosives-affected
soils will have sealed bearings and shielded electrical junction boxes.
Equipment will also be decontaminated routinely to prevent the
buildup of dust.

Application of spray water for dust control and reducing the potential
for ignition or detonation will be applied at TNT-affected soil handling
points. The criteria for success of the dust control efforts shall be the
absence of visible airborne dust and the confirmation that the quantity
of dust at the perimeter of the Project Site is below action levels,
based on PM,, sampling (see Addendum 1, Section 7.2). Pre-wetting
of excavation areas will be of primary concern, followed by additional
wetting at other locations, such as the staging area, as required. A

full-time water truck will be dedicated to the TNT Strips area.

All vehicles (trucks) utilized to transport TNT-affected soils will use

bottom dump gate tarps, or equal, to negate soil spillage.

Stationary equipment in close contact with TNT-affected soils (e.g,,
high-pressure steam cleaners, trailers) will be grounded.

Fuel will be stored outside the MSD. Fuel trucks will not enter the
MSD. Fuel will either be provided in 5-gallon safety can or by a hose
that will be passed across the MSD boundary to refue! heavy
squipment as necessary. During refueling operations, any equipment
that will be moved outside the MSD (including fuel containers and fuel
hoses) will be decontaminated if it comes in contact with the ground.

Wear appropriate PPE (Level D, see Section 1.12.1).

1.9.1.12 Equipment Decontamination.

Equipment used in the excavation of OE will require decontamination prior to
leaving the Project Site. Only portions of the equipment contacting subsurface
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soils will require cleaning, which can be accomplished using physical removal
































































































































































































































































































































































































































































































































































