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Work Zone Traffic Control

Work Zone Traffic Control

4. For U.K. operations, submittal is to be made to County Council or
local authority.

6. Resources
A. Part VI of the Manual on Uniform Traffic Control Devices (MUTCD)

D. Decide whether to have qualified in house personnel or contract personnel
implement the traffic control plan in the field.

B. American Traffic Safety Services Association
C. ATTSA Flagger Train the Trainer Program

1. Certified flaggers may set up work zones.
Flaggers must attend an eight-hour work zone traffic control course
as taught by an ATSSA certified instructor (or equivalent).
2. Obtain appropriate traffic control equipment as described in the
MUTCD.

D. U.K. - 'New Road and Street Works' Act
E. Australian Standards HB81.1-2003 - Field Guide for Traffic Controls at
Work on Roads
F. Australian Standards AS1742.3-2002 - Manual of Uniform Traffic Control
Devices

3. For U.K. operations, all operative must be trained in accordance
with 'New Road and Street Works' Act.

G. Australian Standards HB69.13-1995. Guide to Traffic Engineering
Practice - Pedestrian

E. Execute the traffic control plan developed for the job site. Require all
personnel who work on/or adjacent to the roadway to wear bright orange,
strong yellow-green or fluorescent versions of these colors of approved
work zone clothing, including:

I. Attachment 32-1 - Traffic Control Inspection Checklist

1. Vests, at a minimum.
2. Coveralls, if desired.
3. Rainwear or other apparel as needed.
F. Require a Competent Person who is certified as a Worksite Traffic
Supervisor supervises flaggers at least once a day.
G. Develop a plan for the periodic inspection and maintenance of the Traffic
Control Zone utilizing Attachment 32-1.
5. Documentation Summary
Records required in the Project Safety File:
A. Copies of traffic control plans used on site.
B. Training certificates for URS flaggers and Competent Persons.
C. Qualifications of contracted flaggers and Competent Persons.
D. Inspection records.
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TRAFFIC CONTROL
INSPECTION CHECKLIST

Utility Clearances And Isolation
1. Applicability

Project Name:

This procedure applies to URS projects where personnel may encounter
subsurface or overhead utilities.

Project Number:
Item
1.

Yes

Were all replaced or repaired?
Are any lights (flashers, etc.) not functioning?
Were they all replaced or repaired?
3.

How Many?

2. Purpose and Scope
Many field activities are conducted near aboveground and underground utilities.
The primary purpose of this Standard is to establish operating requirements that
will permit employees to work safely in the vicinity of electrical, natural gas, fuel,
water, and other utility systems and installations. The secondary purpose is to
prevent economic damage to utility systems from operations associated with
project-related activities.

Are any devices missing?
Do any devices need repair?

2.

No

Are any devices improperly placed?

The term "utility clearance" includes

Were all positions corrected?
4.

A. The positive locating of utility systems in or near the work area.

Do any devices need cleaning?
Were all devices cleaned?

B. A signed statement by an appropriate representative attesting to the
location of underground utilities and/or the positive de-energizing
(including lockout) and testing of electrical utilities.

Additional Comments:

Note that in some cases, utility representatives may deem it appropriate or
necessary to use insulating blankets to isolate a power line. This is an
acceptable alternative to positive de-energizing; however, only utility
representatives can make the determination.
"Contact" with overhead power lines is considered to occur when
equipment is closer to power lines than permitted by the criteria in the
table in Section 4.0.C.2.b below. (See note for U.K. operations).
3. Implementation
The above check was completed by:

Date:

Field Operations - Implementation of this procedure is the responsibility of the
Project Manager.
Time:

4. Requirements
A. Time for Completion
Complete utility clearances prior to the start of any work in the area of the
utility that could feasibly result in contact with or damage to that utility.
B. Local Regulations
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Utility Clearances And Isolation

Research local and state codes and regulations regarding utility locating
and isolation requirements. Utility companies and locating services are
among the appropriate resources.

3. All inquiries regarding electric utilities must be made in writing and
a written confirmation of the outage/isolation must be received by
the Project Manager prior to the start of the task which may impact
the utility.

C. Overhead Power Lines
D. Underground Utilities
1. Proximity to Power Lines
No work is to be conducted within 50 feet (15 meters) of overhead
power lines without first contacting the utility company to determine
the voltage of the system. No aspect of any piece of equipment is
to be operated within 50 feet (15 meters) of overhead power lines
without first making this determination.
2. Operations adjacent to overhead power lines are PROHIBITED
unless one of the following conditions is satisfied:
a. Power has been shut off, positive means (such as lockout)
have been taken to prevent the lines from being energized,
lines have been tested to confirm the outage, and the utility
company has provided a signed certification of the outage.
b. The minimum clearance from energized overhead lines is as
shown in the table below, or the equipment will be
repositioned and blocked so that no part, including cables,
can come within the minimum clearances shown in the table.

2. Contact utility companies or the state/regional utility protection
service at least two (2) working days prior to excavation activities to
advise of the proposed work, and ask them to establish the location
of the utility underground installations prior to the start of actual
excavation. The one call utility location service is available
throughout the U.S. by calling 811. Where these services are
unavailable (e.g., private properties), contract with an independent
utility locating service to perform an evaluation of subsurface
utilities.
3. Obtain utility clearances for subsurface work on both public and
private property. Clearances are to be in writing, signed by the
party conducting the clearance.
4. Protect and preserve the markings of approximate locations of
facilities until the markings are no longer required for safe and
proper excavations. If the markings of utility locations are destroyed
or removed before excavation commences or is completed, the
Project Manager must notify the utility company, utility protection
service, or the utility locating service to inform them that the
markings have been destroyed.

MINIMUM DISTANCES FROM POWERLINES
Nominal System kV
0-50
51-100
101-200
201-300
301-500
501-750
751-1000

1. Do not begin subsurface work (e.g., trenching, excavation, drilling,
etc.) until a check for underground utilities and similar obstructions
has been conducted. The use of as-built drawings must be
confirmed with additional geophysical or other surveys.

Minimum Required Distance
10 feet (3 meters)
12 feet (3.6 meters)
15 feet (4.6 meters)
20 feet (6.1 meters)
25 feet (7.6 meters)
35 feet (10.7 meters)
45 feet (13.7 meters)

Note: For U.K. operations, the specific safe distance is determined by the utility
company.

c. The power line(s) has been isolated through the use of
insulating blankets which have been properly placed by the
utility. If insulating blankets are used, the utility will determine
the minimum safe operating distance; get this determination
in writing with the utility representative's signature.
2

5. Do not conduct mechanical-assisted subsurface work (e.g.,
powered drill rig, mechanical excavator, etc.) within five (5) feet (1.5
meters) of a confirmed or suspected utility or other subsurface
structure. Confirm minimum distances for mechanical-assisted
subsurface work with the utility owner, as distances beyond this five
foot minimum may be required.
6. Non-destructive clearance techniques (e.g. vacuum extraction or
other hand clearing means) are required prior to drilling/excavating
in higher risk locations including chemical plants, retail service
3
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Munitions Response / Munitions and Explosives of Concern

stations, or other locations with complex underground utility
systems.

1. Applicability

7. Subsurface work within five feet (1.5 meters) of a confirmed or
suspected utility or other subsurface structure must be done by
non-destructive clearing techniques to the point where the
obstruction is visually located and exposed. Once the obstruction
location is confirmed in this manner, mechanical-assisted work may
commence.
8. Reference SMS 013, "Excavation Safety" for additional information
regarding subsurface operations.
E. Training

URS performs significant filed work at active military sites, former military bases,
former explosive/ordnance manufacturing facilities, and other locations with the
potential for risk associates with munitions and explosives of concern (MEC).
This SMS is applicable to URS field work on client sites known or suspected of
having munitions or explosive material hazards.
URS employees traveling to countries with extensive past land mine use (e.g.,
Bosnia, Cambodia, and Sudan) are to incorporate unexploded ordnance (UXO)
safety into all project safety plans.
2. Purpose and Scope

Conduct a briefing for site employees regarding the hazards associated
with working near the utilities and the means by which the operation will
maintain a safe working environment. Detail the method used to isolate
the utility and the hazards presented by breaching the isolation.

SMS-39 provides guidance regarding the hazards and issues to be addressed
during each phase of a project associated with munitions response (MR) and
munitions and explosives of concern (MEC) operations. MEC hazardous
situations addressed in SMS-39 include exposure to MEC, unexploded ordnance
(UXO), chemical warfare material (CWM), discarded military munitions (DMM) or
munitions constituents (MC); ordnance demilitarization operations; and
operations to locate, identify, remove, and dispose of MEC. URS employees
who enter MEC areas must take precautions to avoid these hazards and be
aware of associated safe work practices.

5. Documentation Summary
File these records in the Safety Filing System:
1. Documents requesting utility clearance.

3. Implementation

2. Documents confirming utility clearance.

Implementation of this SMS is the responsibility of the Project Manager. Specific
qualifications of project personnel are specified in the standard and must be
adhered to when conducting work with MEC materials. The project will include
review of governing laws and regulations by a Senior UXO Supervisor (SUXO),
or designee to ensure compliance and safety.

3. Training/briefing documentation of each isolation.
6. Resources
A. Utility Locating Services (typically under "Utility" in the Yellow Pages)
B. NIOSH Alert - Preventing Electrocutions from Contact Between Cranes
and Power Lines

4. Requirements
A. Personnel Qualification and Training

C. One Call Utility Locating List

Qualified personnel are considered key to the successful and safe
execution of MR and MEC projects. Overall QC for the project will be the
responsibility of the Project Manager and UXO Quality Control (UXOQC).
Overall Safety for the project will be the responsibility of the Project
Manager and the UXO Safety Officer (UXOSO).

D. National Utility Locating Contractor's Association
E. U.K. - Health and Safety Executive GS6
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UXOQC and UXOSO can be a dual role held by one qualified UXO
technician. Descriptions of the responsibilities and training requirements
for MR management and UXO personnel are discussed below.

A UXO Technician II will be a graduate of a certified UXO training
course. As an exception, a UXO Technician II may be a UXO
Technician I with at least 5 years combined military EOD and
contractor UXO experience.

1. UXO Personnel
7. UXO Technician I
UXO project staff will be qualified to perform their assigned jobs
based on both proper training and experience.
2. Senior UXO Supervisor
This individual will have at least 15 years UXO experience, which
may be a combination of active duty military EOD and contractor
UXO experience, and will include 10 years in supervisory positions.
3. UXO Safety Officer

A UXO Technician I will be a graduate of certified UXO training
course. A UXO Technician I can advance to the UXO Technician II
category after 5 years combined active duty military EOD and
contractor UXO experience. This individual assists fully qualified
personnel UXO Technician II and above.
B. UXO Team Composition and Roles
Each UXO team will consist of one UXO Technician III and two to six team
members. Teams will have a minimum of two UXO-qualified personnel,
one of which will be the UXO Technician III.

The UXOSO will have the same minimum qualifications as a UXO
Technician III. In addition, this individual will have the specific
training, knowledge, and experience necessary to implement the
SSHP and verify compliance with applicable safety and health
requirements.

A UXO Technician III will supervise all UXO operations and all teams
operating within the exclusion zone. These may include brush clearing
teams, geophysical teams, UXO Sweep Personnel teams, and laborer
teams.

4. UXO Quality Control
The UXOQC will have the same minimum qualifications as a UXO
Technician III. In addition, this individual will have documented QC
Training.
A UXOQC may not be required full time onsite. QC functions will
be performed, however, for all field activities. The UXOQC will
ensure high quality in the field without compromising safety. The
UXOQC will not perform any removal or investigative tasks. The
UXOQC will be hired directly by and work for the prime contractor
and must report directly to the project manager or someone higher
in the contractor’s organization.
5. UXO Technician III
This individual will have experience in MEC clearance operations
and supervising personnel, and will have at least 10 years
combined active duty military EOD and contractor UXO experience
6. UXO Technician II

2

C. Documentation of Qualification and Training
The review and verification of personnel qualifications will be documented.
The UXOQC will maintain records documenting the required qualifications
and training for each site worker. These records will be maintained on site
for audit purposes.
1. Training Requirements
URS employees and subcontractors who work on projects that
involve MEC must complete the following training:
A one-time, 40-hour comprehensive hazardous waste
operator (HAZWOPER) course with training in hazard
recognition and basic health and safety (H&S) issues, as
required by the occupational safety and health regulations in
29 CFR §1910.120(e)
An annual 8-hour hazardous waste refresher course
Hazardous waste supervisory training (required for
managers and supervisors only) as specified in 29 CFR
§1910.120(e)
3

SMS 039
Issue Date: June, 9 1999
Revision 2: March 2005

SAFETY MANAGEMENT STANDARD

SMS 039
Issue Date: June, 9 1999
Revision 2: March 2005

SAFETY MANAGEMENT STANDARD

Munitions Response / Munitions and Explosives of Concern

Munitions Response / Munitions and Explosives of Concern

D. Medical Screening and Surveillance
All URS employees who work on MEC sites must participate in a medical
surveillance program consisting of a baseline health assessment,
including a medical and occupational history review. Refer to SMS 024 for
further details.
E. Competent Person Requirements
MEC/UXO subcontractors are responsible for providing a competent
person to oversee MEC operations. A competent person may be a Senior
UXO Supervisor, UXO Safety Officer, UXO Quality Control Specialist, or
UXO Technician III. URS-competent person requirements are the same
as for a subcontractor.
F. Safety Equipment
MEC subcontractors are responsible for providing all necessary personal
protective equipment (PPE) for their employees. URS will provide PPE
only for its own employees. Other safety equipment will be provided as
delineated in the subcontract and documents referenced by the
subcontract.
G. Subcontractor Selection
MEC subcontractors are selected and must meet URS safety
requirements described in SMS 046. Additional criteria, depending on the
MEC scope of work, will be determined by the project manager and Senior
UXO Supervisor (SUXO), or designee.
H. Planning Requirements
The URS SUXO, UXOSO, and UXOQC, or UXO Program Manager shall
be available to assist with planning and executing MEC support for such
activities as hazardous toxic radiological waste (HTRW) support,
construction support, MEC response actions, handling of CWM or
explosive-contaminated soils, and ordnance demilitarization. The following
types of support may be needed for MEC operations:
For on-site visits with known or suspect MEC, an Abbreviated SiteSpecific Health and Safety Plan (ASSHSP) must be prepared.
On an HTRW site with known or suspected MEC, UXO support
involves implementing anomaly avoidance techniques to avoid any
potential surface MEC and any subsurface anomalies. A Site-Specific
Health and Safety Plan (SSHP) must be prepared.
4

On a construction site with known or suspected MEC, UXO support
must be provided by qualified UXO personnel during construction
activities. The level of UXO support required depends on the
probability of encountering MEC/UXO, determined on a project-byproject basis.
Munitions response actions in which MEC is located, identified,
excavated, removed, and disposed of require that qualified UXO
personnel, including a Senior UXO Supervisor, UXO Safety Officer,
and UXO Quality Control Specialist, oversee UXO teams performing
operations.
On an MEC site that has munitions constituents (MC) (contamination
of soil or groundwater); UXO support may include both anomaly
avoidance techniques and MEC construction support for drilling,
excavating and/or treating munitions constituents.
On military munitions demilitarization projects, MEC support is required
to identify, handle, disassemble, process, certify, transport, and treat or
dispose of munitions components.
On projects where munitions debris, ordnance-related scrap (ORS),
material presenting potential explosive hazard (MPPEH), or inert
ordnance is recovered and processed for disposal as scrap, the
Munitions Response Program Manager or SUXO may determine
whether treatment and certification is required, along with any
permitting requirements.
For drilling activities at project sites suspected of MEC contamination,
the UXO team shall conduct a reconnaissance and MEC avoidance to
provide clear access routes to each site before drilling crews enter the
area. The procedures listed in SMS 056 - Drilling, apply and shall be
implemented.
For excavation activities at project sites suspected of MEC
contamination, the UXO team shall conduct a reconnaissance and
MEC avoidance to provide clear access routes to each site before
excavation crews enter the area. The procedures listed in SMS 013 Excavations, apply and shall be implemented.
The URS SUXO, UXOSO, and UXOQC, or UXO Program Manager
shall verify contractor and subcontractor training, personnel
qualification, and current medical examinations prior to the start of field
operations. Any identified shortfalls in qualifications should be
reported to the UXO program manager for resolution.
5. Military Munitions Response Terms and Definitions

5

SMS 039
Issue Date: June, 9 1999
Revision 2: March 2005

SAFETY MANAGEMENT STANDARD

SMS 039
Issue Date: June, 9 1999
Revision 2: March 2005

SAFETY MANAGEMENT STANDARD

Munitions Response / Munitions and Explosives of Concern

Munitions Response / Munitions and Explosives of Concern

Please see Attachment SMS 39-1 for munitions response terms and definitions.

8. Resources
A. Attachment 39-1 – Military Munitions Response Terms and Definitions

6. Project Execution
A. Safe Work Practices
The requirements of this section are to be followed by URS employees
who enter MEC exclusion zones (EZs), regardless of the company
performing MEC operations. These requirements also pertain to MEC
subcontractor personnel.
B. Regulatory and Industry Standards
The URS SUXO, UXOSO, and UXOQC, or UXO Program Manager, may
be required to oversee an MEC subcontractor. MEC subcontractors retain
control over their practices, and URS’ oversight does not relieve them of
their own responsibility for effective implementation and enforcement of
HS requirements.
1. General Safety Concerns and Procedures
Munitions response operations, including MEC site visits, shall not
be conducted until a complete plan for the site is prepared and
approved by the URS SUXO, UXOSO, and UXOQC, or UXO
Program Manager.
Only UXO-qualified personnel shall perform MEC procedures.
Non-UXO personnel may be used to perform MEC-related
procedures when supervised by a UXO Technician III.
2. MEC Safety Precautions
There are no absolutely safe procedures for dealing with military
munitions, merely procedures considered to be the least
dangerous: therefore it is essential that a planned and systematic
approach be established. There will be no compromise of health
and safety requirements.
7. Documentation Summary
Project Safety File
A. Documentation of UXO Contractor qualifications.
B. Copy of UXO Contractor's site safety and health plan
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considered DMM and would be MPPEH, it is not considered to present a significant explosive hazard.

(17) At operational ranges or former ranges used exclusively for live fire of small arms ammunition, some unfired small arms ammunition may be found. Although this ammunition is

(16) After determination of its explosives safety status, such material (e.g., mettle kettle, drainpipes, floor slabs) when documented as safe would be available for release from DoD
control. In addition to this DoD requirement, other regulatory criteria may apply.
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(15) Of itself, such material (e.g., mettle kettle, drainpipes, floor slabs) do not present an explosive hazard and would not be classified as UXO, DMM or MC. However, residual MC (e.g.,
TNT, RDX, HMX) could remain in such material in high enough concentrations to present an explosive hazard.

(14) Prudent safety practice is to consider kick outs, which have experienced an unknown environment, to be equally dangerous and managed like UXO until technically qualified
personnel assess and determine that they are not UXO or do not present explosive hazards similar to UXO.

(13) After determination of its explosives safety status, scrap metal from used munitions on a range that is documented as safe would, after any demilitarization required to remove its
military characteristics, be available for release from DoD control. In additions to these DoD requirements, other regulatory criteria may apply.

(12) UXO, DMM, or MC may be found on operational ranges and on former ranges (previously referred to as closed, transferring or transferred ranges). An inspection of the material will
determine into which category this material falls. For example, if a projectile breaks apart on impact, one could find (a) a sheared-off fuze, which would be UXO or (b) explosive
filler, which would be MC, that broke away from the projectile’s open body. If during an open detonation of an unserviceable munition that is conducted on an operational range, the
donor charge detonates, but the munition being destroyed breaks up, but does not detonate, the remnants of the munition would be DMM or, if explosive residue (e.g., clumps of
TNT), MC.

(11) A target’s explosives safety status must be documented and any demilitarization required to remove its military characteristics must be performed prior to its release from DoD
control.

(10) A target is a type of range-related debris. Although a target is not MEC, it may contain UXO, DMM, or MC. Prior to its release from DoD control, its explosives safety status must be
documented.

(9) After determination of their explosives safety status, used cartridge cases documented as safe would, after any demilitarization required to remove their military characteristics, be
available for release from DoD. In additions to these DoD requirements, other regulatory criteria may apply.

(8) These items are cultural debris.

(7) Explosive soil is typically found in sumps and settling lagoons for explosives-laden wastewater, and in and around drainage ditches and pipes that carry the wastewater to such
sumps and lagoons.

(6) Although military munitions in a burial pit will normally be DMM, some may be UXO. For explosives safety reasons, munitions in a burial pit should be approached as UXO until
assessed by technically qualified personnel (e.g., EOD personnel, UXO-qualified personnel) and determined that they are not UXO or that they do not present explosive hazards
similar to UXO.

(5) This is MC that is either (a) not an explosive (e.g., lead, beryllium, and cadmium); or (b) an explosive not present in sufficient concentrations to present explosive hazards.

(4) This is MC that is both (a) an explosive; and (b) present in sufficient concentrations to present explosive hazards.

(3) Munitions generally considered as DMM include: buried munitions; un-recovered kick outs from open detonations; munitions left behind or discarded accidentally during munitionsrelated activities; munitions intentionally disposed of without authorization during munitions-related activities. Munitions removed from storage for the purpose of disposal that are
awaiting disposal are not DMM.

(2) Before material that is considered MPPEH can be either transferred within or released from DoD, its explosives safety status must be determined (see definition--Documentation of
the Explosives Safety Status of Material). The type material involved determines the type of inspection (e.g., visual examination, chemical analysis, X-ray) required. Personnel
qualified to determine the status of the particular material being examined must perform required inspections. For example, EOD and UXO-qualified personnel may inspect UXO
and DMM during a munitions response or during range clearance activities. A QASAS or certified Wage Grade ammunition operator may inspect steamed-out projectiles at a
depot’s steam-out operation. A laboratory technician may perform a chemical analysis of soil to determine the percent explosives in the soil.

(1) DoD has been working to standardize terms related to military munitions. The majority of the terms addressed in this matrix apply to the military munitions response program.
However, many also apply to other areas (e.g., operational ranges) outside that program.

Footnotes

MILITARY MUNITIONS RESPONSE (MMR)
TERMS AND DEFINITIONS

Health, Safety, and Environment Program

Note: The examples in this table are not all inclusive. The numbers in the table refer to footnotes that are found on the next page. It is important to
read the footnotes, as they provide additional information of importance to understanding.

Used military munition, on a range, fired
Unused military munition, on a range, apparently discarded
Used military munition, in a burial pit, on an operational range or on
former ranges
Unused military munition, in a burial pit on an operational range or
on former ranges
Explosives in the soil
Refrigerator, nails, soft drink cans, old fence wire, etc.
Used cartridge cases, from a range, with live unused munitions
possibly mixed in
Target from a range (other than small arms range)
Remnants of munitions from an operational range or former range
Kicked out military munition from a former open burn or open
detonation ground
Residual MC in a melt kettle of a former (closed) explosive cast
loading bldg
Residual MC in a floor drain pipe from an explosives-laden wash
water drain of a former (closed) explosives cast loading facility.
Residual MC in cracks in floor slab (and in soil underneath floor
cracks) in a former explosives manufacturing building
Small arms bullets or lead particulates in the soil from small arms
use at a former small arms range used only for firing small arms
ammunition

Type of Material
(These are only examples)

What is it BEFORE
it is inspected for
explosives
hazards? (2) (16)

Terms (1) Used in the Military Munitions Response Program (MMRP)
How do they apply to specific types of material?

MILITARY MUNITIONS RESPONSE (MMR)
TERMS AND DEFINITIONS

Health, Safety, and Environment Program
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Defense Sites: Locations that are or were owned by, leased to, or otherwise possessed or used by the Department of Defense. The term does not
include any operational range, operating storage or manufacturing facility, or facility that is used for or was permitted for the treatment or disposal of
military munitions. (10 U.S.C. 2710(e)(1)).

Cultural Debris: Debris found on operational ranges or munitions response sites, which may be removed to facilitate a range clearance or munitions
response, that is not related to munitions or range operations. Such debris includes, but is not limited to: rebar, household items (refrigerators,
washing machines, etc.), automobile parts and automobiles that were not associated with range targets, fence posts, fence wire, and magnetic rocks.

Chemical Agent (CA) Safety: A condition where operational capability and readiness, people, property, and the environment are protected from the
unacceptable effects or risks of a mishap involving chemical warfare material (CWM).

Construction Support: Support provided by qualified DoD, EOD or UXO personnel during construction activities at potential MEC sites to ensure
the safety of construction personnel from the harmful effects of UXO. When it is determined that the probability of encountering UXO is low (current
or previous land use leads to a determination that MEC may be present), a two-person UXO team will stand by in case the construction contractor
encounters a suspected UXO. When it is determined that the probability of encountering a UXO is moderate to high (current or previous land use
leads to a determination that MEC was employed or disposed of in the parcel of concern, e.g., open burn and open detonation areas), UXO teams
are required to conduct subsurface UXO clearance for the known construction footprint, either in conjunction with the construction contractor or
before construction.
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Closed Range: a military range that has either been taken out of service as a range and has been put to new uses that are incompatible with range
activities.

Chemical Warfare Material (CWM) Response: Munitions responses and other responses to address the chemical safety; explosives safety, when
applicable; human health; or environmental risks presented by CWM regardless of configuration. (See munitions response.)

Chemical Warfare Material (CWM): Items generally configured as a munition containing a chemical substance that is intended to kill, seriously
injure, or incapacitate a person through its physiological effects. CWM includes V- and G-series nerve agents or H-series (mustard) and L-series
(lewisite) blister agents in other-than-munition configurations; and certain industrial chemicals (e.g., hydrogen cyanide (AC), cyanogen chloride (CK),
or carbonyl dichloride (called phosgene or CG)) configured as a military munition. Due to their hazards, prevalence, and military-unique application,
chemical agent identification sets (CAIS) are also considered CWM. CWM does not include: riot control devices; chemical herbicides; industrial
chemicals (e.g., AC, CK, or CG) not configured as a munition; smoke and flame producing items; or soil, water, debris or other media contaminated
with low concentrations of chemical warfare agents where no CA hazards exist.
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Chemical Agent (CA) Hazard: A condition where danger exists because CA is present in a concentration high enough to present potential
unacceptable effects (e.g., death, injury, damage) to people, operational capability, or the environment.

Chemical Agent (CA): CA means an agent that, through its chemical properties, produces lethal or other damaging effects on human beings,
except that such term does not include riot control agents, chemical herbicides, smoke and other obscuration materials.

Chain of Custody: The activities and procedures taken throughout the inspection, re-inspection and documentation process to maintain positive
control of MPPEH to ensure the veracity of the process used to determine the status of material as to its explosive hazard. This includes all such
activities from the time of collection through final disposition.

Ammunition, Explosives, and Dangerous Articles (AEDA): Any substance that by its composition and chemical characteristics, alone or when
combined with another substance, is or becomes an explosive or propellant or is hazardous or dangerous to personnel, animal or plant life,
structures, equipment or the environment as a result of blast, fire, fragment, radiological or toxic effects. It includes, but is not limited to, ammunition
and explosives as defined in DoD 5154.4S, DoD Ammunition and Explosive Safety Standards. AEDA is not a criterion for-demilitarization. Only
items of AEDA which are included on the Munitions List have been assigned a demilitarization code other than “A.”

Anomaly Avoidance: Techniques employed on property known or suspected to contain MEC or CWM in OTM configurations to avoid contact with
potential surface or subsurface explosive or CA hazards, to allow entry to the area for the performance of required operations.

Anomaly: any item that is seen as a subsurface irregularity after geophysical investigation. This irregularity should deviate from the expected
subsurface ferrous and nonferrous material at a site.

AEDA: ammunition, explosives, and dangerous articles.

Active Range: an operational military range that is currently in service and being regularly used for training, demonstrations, research, development,
testing, or evaluation.

Consolidated Military Munitions Response Program Definitions

MILITARY MUNITIONS RESPONSE (MMR)
TERMS AND DEFINITIONS

Health, Safety, and Environment Program

Issue Date: March 2005

Attachment 39-1

Issue Date: March 2005

Attachment 39-1

Explosives Safety: A condition where operational capability and readiness, people, property, and the environment are protected from the
unacceptable effects or risks of potential mishaps involving military munitions.

Explosives or Munitions Emergency Response: All immediate response activities by an explosives and munitions emergency response specialist
to control, mitigate, or eliminate the actual or potential threat encountered during an explosives or munitions emergency. An explosives or munitions
emergency response may include in-place render-safe procedures, treatment or destruction of the explosives or munitions, and/or transporting those
items to another location to be rendered safe, treated, or destroyed. Any reasonable delay in the completion of an explosives or munitions
emergency response caused by a necessary, unforeseen, or uncontrollable circumstance will not terminate the explosives or munitions emergency.
Explosives and munitions emergency responses can occur on either public or private lands and are not limited to responses at RCRA facilities.
(Military Munitions Rule, 40 CFR 260.10).

Explosive Ordnance Disposal (EOD) Unit: A military organization constituted by proper authority; manned with EOD personnel; outfitted with
equipment required to perform EOD functions; and assigned an EOD mission.

Explosive Ordnance Disposal (EOD) Personnel: Military personnel who have graduated from the Naval School, Explosive Ordnance Disposal;
are assigned to a military unit with a Service-defined EOD mission; and meet Service and assigned unit requirements to perform EOD duties. EOD
personnel have received specialized training to address explosive and certain CA hazards during both peacetime and wartime. EOD personnel are
trained and equipped to perform Render Safe Procedures (RSP) on nuclear, biological, chemical, and conventional munitions, and on improvised
explosive devices.

Explosive Ordnance Disposal (EOD): The detection, identification, on-site evaluation, rendering safe, recovery, and final disposal of unexploded
ordnance and of other munitions that have become hazardous by damage or deterioration.

Explosive Hazard: A condition where danger exists because explosives are present that may react (e.g., detonate, deflagrate) in a mishap with
potential unacceptable effects (e.g., death, injury, damage) to people, property, operational capability, or the environment.

Expended Ordnance: Ordnance that has functioned as designed, leaving a shell or container behind. This shell or container may or may not
contain explosive/pyrotechnic/toxic residue. This material would not be considered inert, and could not be salvaged as scrap without appropriate
visual inspection, sampling, and/or treatment.

Exclusion Zone Areas: where contamination (hazards) is known or likely to be present, or because of activity, have the potential to cause harm to
personnel. The exclusion zone shall be large enough to protect other personnel from the blast and fragmentation hazards of accidental detonation.
Once OE is detected, the exclusion zone will be expanded to 1,250 feet for non-fragmenting explosive materials, 2,500 feet for fragmenting explosive
materials, or 4,000 feet for bombs and projectiles with caliber 5 inch and greater. The minimum exclusion zone for unexploded ordnance (UXO)
operations will be 200 feet.
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Environmental Regulators and Safety Officials: Include, but may not be limited to environmental regulators, environmental coordinators or
hazardous material coordinators, law enforcement officers, and safety personnel of the U.S. Environmental Protection Agency (USEPA), American
Indians and Alaska Natives, other Federal Land Managers, and/or the States. When appropriate, public health officials of various agencies may also
be involved.

Energetic Material: a component or item of ammunition that is designed to produce the necessary energy required for ignition, propulsion,
detonation, fire, or smoke, thus enabling the item to function. Also a material (e.g., corrosive or oxidizer) that is inherently dangerous and capable of
causing serious damage and that requires regulated handling to avoid accidents in connection with its existence and use.

Documentation of the Explosives Safety Status of Material: Documentation recording that material: (1) does not present an explosive hazard
and is consequently safe for unrestricted transfer within or release from DoD control or (2) is MPPEH, with the stated known or suspected explosive
hazards, and is consequently is only transferable or releasable to a qualified receiver. This documentation must be signed by a technically qualified
individual with direct knowledge of: (1) the results of both the 100 percent inspection and 100 percent re-inspection, and (2) the chain-of-custody of
the material originally classified as MPPEH. This certification is followed by a verification signed by a technically qualified individual who inspects the
material on a sampling basis (sampling procedures are determined by DoD entity that is generating the MPPEH).

Disposition: The process of reusing, recycling, converting, redistributing, transferring, donating, selling, demilitarizing, treating, destroying, or
fulfilling other life-cycle guidance, for DoD property.

Disposal: End of life tasks or actions for residual materials resulting from demilitarization or disposition operations.

Discarded Military Munitions (DMM): Military munitions that have been abandoned without proper disposal or removed from storage in a military
magazine or other storage area for the purpose of disposal. The term does not include unexploded ordnance, military munitions that are being held
for future use or planned disposal, or military munitions that have been properly disposed of consistent with applicable environmental laws and
regulations. (10 U.S.C. 2710(e)(2)).
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Department of Defense Explosives Safety Board (DDESB): A Joint Service board comprising a chairperson, voting representatives from each of
the Armed Services, and a permanent military and civilian secretariat to perform operational and administrative functions. The DDESB provides
impartial and objective advice to the Secretary of Defense and DOD components on explosives safety matters. (See DOD 6055.9-STD).

Demilitarization (demil”): the process that removes the military characteristics from unused munitions that are either unsuitable for continued
storage, excess to DOD needs, or about to be released from DOD control. Demilitarization applies equally to munitions in unserviceable or
serviceable condition. Used (i.e., fired) munitions items also sometimes undergo demilitarization. There are many demilitarization methods, such as
recovery, recycling, remanufacture, disassembly, reclamation, mutilation, alteration, melting, burning, detonating, destruction, treatment, and
disposal.
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Most probable event (MPE): the most likely event, as a result of an accidental, unplanned, or unintended detonation of an item of ordnance that
could occur during MEC activities. The event must be realistic, with reasonable probability of occurrence.

Minimum Separation Distance (MSD): MSD is the distance at which personnel in the open must be from an intentional or unintentional detonation.

The term does not include wholly inert items, improvised explosive devices, and nuclear weapons, nuclear devices, and nuclear components, other
than non-nuclear components of nuclear devices that are managed under the nuclear weapons program of the Department of Energy after all
required sanitization operations under the Atomic Energy Act of 1954 (42 U.S.C. 2011 et seq.) have been completed. (10 U.S.C. 101(e)(4)(A) through
(C)).

Military Munitions: Military munitions means all ammunition products and components produced for or used by the armed forces for national
defense and security, including ammunition products or components under the control of the Department of Defense, the U.S. Coast Guard, the U.S.
Department of Energy, and the National Guard. The term includes confined gaseous, liquid, and solid propellants, explosives, pyrotechnics,
chemical and riot control agents, smokes, and incendiaries, including bulk explosives, and chemical warfare agents, chemical munitions, rockets,
guided and ballistic missiles, bombs, warheads, mortar rounds, artillery ammunition, small arms ammunition, grenades, mines, torpedoes, depth
charges, cluster munitions and dispensers, demolition charges, and devices and components of the above.

Maximum credible event (MCE): the worst single event that could occur at any time with maximum release of a chemical agent from a munitions,
container, or process as a result of an unintended, unplanned, or accidental occurrence.

Material Potentially Presenting an Explosive Hazard (MPPEH): Material potentially containing explosives or munitions (e.g., munitions
containers and packaging material; munitions debris remaining after munitions use, demilitarization, or disposal; and range-related
debris); or material potentially containing a high enough concentration of explosives such that the material presents an explosive hazard (e.g.,
equipment, drainage systems, holding tanks, piping, or ventilation ducts that were associated with munitions production, demilitarization or disposal
operations). Excluded from MPPEH are munitions within DoD's established munitions management system and other hazardous items that may
present explosion hazards (e.g., gasoline cans, compressed gas cylinders) that are not munitions and are not intended for use as munitions.

Long-term Management (LTMgt): The period of site management (including maintenance, monitoring, record keeping, 5-year reviews, etc.)
initiated after response (removal or remedial) objectives have been met (i.e., after Response Complete).

Land Use Controls (LUC): LUC are physical, legal, or administrative mechanisms that restrict the use of, or limit access to, real property to manage
risks to human health and the environment. Physical mechanisms encompass a variety of engineered remedies to contain or reduce contamination
and/or physical barriers to limit access to real property, such as fences or signs.
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Intrusive Investigation: Excavating for suspected ordnance items or for plotted anomalies. Excavation will be by hand or will use heavy equipment
as deemed appropriate.

Interim Holding Facility (IHF): A temporary storage facility designed to hold recovered chemical warfare material (RCWM) pending transportation
for off-site treatment or storage, or on-site treatment.

Integrated Training Area Management (ITAM): a U.S. Army program designed to improve range conditions by inventorying and monitoring land
conditions; determining carrying capacity of the land in terms of the training requirements; and providing for land rehabilitation and maintenance
measures.

Inert Ordnance/Dummy Ammunition: An ammunition item or component which has been initially filled with inert material, or whose explosive
material has been replaced by inert materials although it may contain a small amount of tracer material.

Inert Ordnance: Ordnance that never contained explosives, or ordnance items that have had all explosive components removed and certified safe.

3. Future: ranges that are held by DOD components for future use in support of National Security Policy or DOD component doctrine that
ensures the capability to produce, establish, and maintain conditions needed for operational success.

2. Force structure: ranges held as inactive during realignment, reorganization, stationing, or reequipping of units projected to use these ranges
under new training requirements; or

1. Mobilization and force projection: ranges that are held by a DOD component for the purpose of preparing individuals and units for worldwide
deployment, redeployments, or demobilization in response to war, stability, and support operations or projected training requirements that
would exceed current active range capabilities;

Inactive Range: An operational military range that is not currently being used but is still under military control, and which the military both considers
to be a potential range area and has not put to a new use that is incompatible with range activities. A potential range area is defined as meeting one
of three criteria:

Impact Area: An area on a range within the limits of which all ordnance is intended to impact and/or detonate.

High Explosive (HE): Explosive which normally detonates rather than burns.

Attachment 39-1
Issue Date: March 2005

Fragment or Fragmentation (Frag): Munitions material projected away from the point of detonation at a high velocity.
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Primary Explosives: Primary explosives are highly sensitive compounds that are typically used in detonators and primers. A reaction is easily
triggered by heat, spark, impact or friction. Examples of primary explosives are lead azide and mercury fulminate.
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Operational Range: A range that is under the jurisdiction, custody, or control of the Secretary of Defense and that is used for range activities; or
although not currently being used for range activities, that is still considered by the Secretary to be a range and has not been put to a new use that is
incompatible with range activities. (10 U.S.C. 101(e) (3) (A) and (B)). Also includes “military range,” “active range,” and “inactive range” as those
terms are defined in 40 CFR §266.201. (See reference (f)).

Open Detonation (OD): An open-air process used for the treatment of excess, unserviceable or obsolete munitions whereby an explosive donor
charge initiates the munitions being treated.

Open Burn (OB): An open-air combustion process by which excess, unserviceable, or obsolete munitions are destroyed to eliminate their inherent
explosive hazards.

On-the-Surface: A situation in which UXO, DMM or CWM are: (A) entirely or partially exposed above the ground surface (i.e., the top of the soil
layer); or (B) entirely or partially exposed above the surface of a water body (e.g., because of tidal activity).

On-site UXO Construction Support: Dedicated support provided by DoD EOD or UXO-qualified personnel during construction activities on
property known or suspected to contain UXO or other munitions that have experienced abnormal environments where the probability of encountering
such has been determined to be moderate to high.

On-call UXO Construction Support: Support provided, on an as needed basis, by DoD EOD or UXO-qualified personnel during intrusive
construction activities on property known or suspected to contain UXO or other munitions that have experienced abnormal environments where the
probability of encountering such has been determined to be low. This support can respond from off-site when called, or be on-site and available to
provide required construction support.

On-site Construction Support: Dedicated support provided by DoD EOD or UXO-qualified personnel and/or by personnel trained and qualified for
operations involving CWM during intrusive construction activities on property known or suspected to contain MEC, or CWM in OTM configurations,
where the probability of encountering such has been determined to be moderate to high.

On-call Construction Support: Support provided, on an as needed basis, by DoD EOD or UXO-qualified personnel and/or by personnel trained
and qualified for operations involving CWM during intrusive construction activities on property known or suspected to contain MEC or CWM in OTM
configurations, where the probability of encountering such has been determined to be low. This support can respond from off-site when called, or be
on-site and available to provide required construction support.
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One Percent Lethality Distance: A distance calculated from a given CA MCE and meteorological conditions (temperature, wind speed, Pasquill
stability factor) and established as the distance at which dosage from that MCE agent release would be 150 mg-min/m 3 for H and HD agents, 75 mgmin/m3 for HT agent, 150 mg-min/m3 for Lewisite, 10 mg-min/m3 for GB agent, 4.3 mg-min/m3 for VX vapor, and 0.1 mg-min/m3 for inhalation and
deposition of liquid VX.

Munitions Response Site (MRS): A discrete location within an MRA that is known to require a munitions response.

Munitions Response Area (MRA): Any area on a defense site that is known or suspected to contain UXO, DMM, or MC. Examples include former
ranges and munitions burial areas. A munitions response area is comprised of one or more munitions response sites.

Munitions Response: Response actions, including investigation, removal actions and remedial actions to address the explosives safety, human
health, or environmental risks presented by unexploded ordnance (UXO), discarded military munitions (DMM), or munitions constituents (MC).

Munition with the Greatest Fragmentation Distance (MGFD): The munition with the greatest fragment distance that is reasonably expected
(based on research or characterization) to be encountered in any particular area.

Munitions Debris: Remnants of munitions (e.g., fragments, penetrators, projectiles, shell casings, links, fins) remaining after munitions use,
demilitarization, or disposal. Inert munitions-related material recovered during an MEC removal.

Munitions Constituents (MC): Any materials originating from unexploded ordnance, discarded military munitions, or other military munitions,
including explosive and non-explosive materials, and emission, degradation, or breakdown elements of such ordnance or munitions. (10 U.S.C.
2710).

Munitions and Explosives of Concern (MEC): This term, which distinguishes specific categories of military munitions that may pose unique
explosives safety risks means: (A) Unexploded ordnance (UXO), as defined in 10 U.S.C. 101(e)(5)(A) through (C); (B) Discarded military munitions
(DMM), as defined in 10 U.S.C. 2710(e)(2); or (C) Munitions constituents (e.g., TNT, RDX), as defined in 10 U.S.C. 2710(e)(3), present in high
enough concentrations to pose an explosive hazard.

Mutual Agreement: A meeting of the minds on a specific subject, and a manifestation of intent of the parties to do or refrain from doing some
specific act or acts. Inherent in any mutual agreement or collaborative process are the acknowledgement of each member’s role in the process and
their differing views of their authorities. The mutual agreement process will provide a means of resolving differences without denying the parties an
opportunity to exercise their respective authorities should mutual agreement fail to be achieved.
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Transferring range: a military range that is proposed to be leased or transferred from DOD to another entity or disposed of by conveying title to a
non-federal entity. An active range will not be considered a “transferring range” until the transfer is imminent.

Transferred range: a military range that is no longer under the control of a DOD component and has been leased, transferred, or returned to
another entity (including other federal, non-DOD entities) for use.

Time Critical Removal Action (TCRA): Removal actions where, based on the site evaluation, a determination is made that a removal is
appropriate, and that less than 6 months exists before on-site removal activity must begin. (40 CFR 300.5)

Technology-aided Surface Removal: A removal of UXO, DMM or CWM on the surface (i.e., the top of the soil layer) only, in which the detection
process is primarily performed visually, but is augmented by technology aids (e.g., hand-held magnetometers or metal detectors) because
vegetation, the weathering of UXO, DMM or CWM, or other factors make visual detection difficult.
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Technical Escort Unit (TEU): A DoD organization manned with specially trained personnel that provide verification, sampling, detection, mitigation,
render safe, decontamination, packaging, escort and remediation of chemical, biological and industrial devices or hazardous material.

Team Separation Distance (TSD): The distance that munitions response teams must be separated from each other during munitions response
activities involving intrusive operations.

Sustainable use: actions taken to ensure that ranges maintain the ability to conduct training, research, development, testing, and evaluation of
munitions in support of the national defense mission while minimizing adverse effects to human health and the environment.

Sustainable range management: management of a military range in a manner that supports national security objectives and maintains the
operational readiness of the Armed Forces; and ensures the long-term viability of the range while protecting human health and the environment. [The
following additional explanation is offered for purposes of this SMS: A comprehensive DOD approach that develops and implements the policies,
plans, practices, and procedures necessary to achieve sustainable ranges. Sustainable ranges are managed and operated in a manner that supports
their long-term viability and utility to meet the national defense mission. Sustainable ranges will implement the planning, management, coordination,
and public outreach necessary to ensure viable continuity of test and training operations and long-term coexistence with neighboring communities
and natural ecosystems.]

Small Arms Ammunition: Ammunition, without projectiles that contain explosives (other than tracers), that is .50 caliber or smaller, or for shotguns.

MILITARY MUNITIONS RESPONSE (MMR)
TERMS AND DEFINITIONS

11

Secondary Explosives. Secondary explosives are generally less sensitive to initiation than primary explosives and are typically used in booster and
main charge applications. A severe shock is usually required to trigger a reaction. Examples are TNT, cyclo-1,3,5-trimethylene-2,4,6-trinitramine
(RDX or cyclonite), HMX, and tetryl.

Render Safe Procedures (RSP). The portion of EOD procedures that involves the application of special disposal methods or tools to interrupt the
functions or separate the essential components of UXO to prevent an unacceptable detonation.

Range-Related Debris: Debris, other than munitions debris, collected from operational ranges or from former ranges (e.g., targets).

Range Clearance: The recovery, collection, and on-range destruction of used military munitions (e.g., unexploded ordnance (UXO)), munitions debris, and
other range-related debris (e.g., targets) on operational ranges to maintain or enhance operational safety or to sustain the continued use of the range for its
intended purpose. The term "range clearance" does not include the on-range disposal or burial of military munition and munitions constituents, when the burial
is not a result of normal use.

Range activities: Research, development, testing, and evaluation of military munitions, other ordnance, and weapons systems; and the training of
members of the armed forces in the use and handling of military munitions, other ordnance, and weapons systems. (10 U.S.C. 101(e)(2)(A) and (B)).

Range: A designated land or water area that is set aside, managed, and used for range activities of the Department of Defense. The term includes
firing lines and positions, maneuver areas, firing lanes, test pads, detonation pads, impact areas, electronic scoring sites, buffer zones with restricted
access, and exclusionary areas. The term also includes airspace areas designated for military use in accordance with regulations and procedures
prescribed by the Administrator of the Federal Aviation Administration. (10 U.S.C. 101(e)(1)(A) and (B)).

Quantity-distance (Q-D): the quantity of explosives material and distance separations that provide defined types of protection. These relationships
are based on levels of risk considered acceptable for the stipulated exposures and are tabulated in the appropriate Q-D tables provided in DOD
6055.9-STD. Separation distances are not absolute safe distances but are relative protective safe distances. Greater distances than those shown in
the Q-D tables shall be used whenever possible.

Qualified Receiver: Entities that have personnel who are, or individuals who are, trained and experienced in the identification and safe handling of
used and unused military munitions, and any known or potential explosive hazards that may be associated with the MPPEH they receive; and are
licensed and permitted or otherwise qualified to receive, manage, and process MPPEH.

Public Access Exclusion Distance (PAED): The PAED is defined as longest distance of the hazardous fragment distance, IBD for overpressure,
or the One Percent Lethality Distance. For siting purposes, the PAED is analogous to the IBD for explosives; therefore, personnel not directly
associated with the chemical operations are not to be allowed within the PAED.
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WP: White phosphorus: a screening smoke that burns on contact with air and can be used as an incendiary.

Waste military munitions: a military munitions that is a solid waste per 40 CFR §266.202. Such a waste military munitions may also be a
hazardous waste if it meets the definition found in 40 CFR §261.3. Waste munitions are hazardous wastes when they exhibit the hazardous waste
characteristic of ignitability, corrosivity, reactivity, or toxicity; or are listed as hazardous wastes.

Venting: Exposing any internal cavities of MPPEH, to include training or practice munitions (e.g., concrete bombs), using DDESB- or DoD
Component-approved procedures, to confirm that an explosive hazard is not present.

UXO-Qualified Personnel: Personnel who have performed successfully in military EOD positions, or are qualified to perform in the following
Department of Labor, Service Contract Act, Directory of Occupations, contractor positions: UXO Technician II, UXO Technician III, UXO Safety
Officer, UXO Quality Control Specialist, or Senior UXO Supervisor.

UXO Technicians: Personnel who are qualified for and filling Department of Labor, Service Contract Act, Directory of Occupations, contractor
positions of UXO Technician I, UXO Technician II, and UXO Technician III.

UXO Avoidance: Techniques employed on property known or suspected to contain UXO or other munitions that have experienced abnormal
environments, to avoid contact with potential explosive or CA hazards, to allow entry to the area for the performance of required operations.
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Unexploded Ordnance (UXO): Military munitions that (A) have been primed, fuzed, armed, or otherwise prepared for action; (B) have been fired,
dropped, launched, projected, or placed in such a manner as to constitute a hazard to operations, installations, personnel, or material; and (C) remain
unexploded either by malfunction, design, or any other cause. (10 U.S.C. 101(e)(5)(A) through (C)))
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Respiratory Protection

SAFETY MANAGEMENT STANDARD

1. Applicability
This program defines responsibilities and procedures and is applicable to
operations of URS Corporation and its subsidiary companies that may require the
use of respiratory protection including Immediately Dangerous to Life and Health
(IDLH) and emergency conditions. This program also addresses the voluntary
use of respirators.

2. Purpose and Scope
The purpose of this procedure is to protect those employees performing
operations for which exposures can not be controlled by use of conventional
engineering or administrative controls and prior to establishing a negative air
exposure assessment, and to require that respiratory protective equipment is
selected, used, maintained, and stored in accordance with acceptable practices.

3. Implementation
Implementation of this procedure is the responsibility of the manager directing
activities of the facility or site.

A Corporate, Regional, or Strategic Business Unit (SBU) HSE Manager must
approve deviations from this procedure.

Program Administration - URS Vice President HSE is responsible for the
development and annual review of this program.

Regional or SBU HSE Managers are responsible to:
x
Assist responsible employees in the implementation of the program.

x
Assessing local compliance with the program.

4. Requirements
A. Determine if respirators are needed or going to be used for hazardous
jobs before assigning that job to an employee.
1. If the determination is that a potential for respiratory hazards exists
with any portion of that job activity then, complete Attachment 42-1.
2. Contact a HSE Manager if any of the questions in Attachment 42-1
are checked "yes."
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3. Follow instructions in Attachment 42-2 for employees who wish to
voluntarily use dust masks.

2. Training must address, at a minimum, the following:
a. Why the respirator is necessary, and what conditions can
make the respirator ineffective.

4. Follow all the requirements of this procedure for employees who
wish to voluntarily use tight-fitting (e.g., air purifying) respirators.

b. What the limitations and capabilities of the respirators are.
5. Required respirators will be paid for by URS and will be provided
without cost to the employee.

c. How to use respirators effectively in emergency situations.
d. How to inspect, put on and remove, and check the seals of
the respirator.

B. Select the proper respirator for the job.
1. For those jobs identified in Attachment 42-1, contact a HSE
Manager for assistance in respirator selection.

e. What the respirator maintenance and storage procedures
are.

2. Contact a HSE Manager for follow up if there are any problems
implementing the recommendations made.

f. How to recognize medical signs and symptoms that may
limit or prevent effective use of the respirator.

C. Require employees who will use respirators to be medically qualified
before fit testing and assigning them a respirator.

E. Require respirator users to be fit tested.
1. Any employee who has been assigned a reusable respirator must
be fit tested on an annual basis (no more than one year may elapse
between fit tests), or when the employee is assigned a respirator of
a different make, type or size from that previously tested.

1. For program details, refer to SMS 24, Medical Screening and
Surveillance.
2. Require that employees have a current and accurate Medical
Surveillance form (Attachment 24-2).
3. Obtain a copy of the employee’s Health Status Medical Report from
the Office Health and Safety Representative. The consulting
occupational physician of the medical service provider following
each work related examination issues the Health Status Medical
Report. Employees cannot be assigned respirators unless they are
medically cleared for respirator use.

2. Qualitative or quantitative fit testing can be performed by contract
or in house personnel.
3. Obtain a signed written copy of the fit test results. The fit test
results should include:
a. Employee's name and social security number.
b. Respirator brand, model and size fitted for.

D. Require respirator users to receive appropriate training.

c. Date fit tested.

1. All respirator users must be trained:
a. Before they are assigned a respirator.

d. Method of fit testing used.

b. Annually thereafter.

e. Name and signature of fit tester.

c. Whenever a new hazard or job is introduced.

f. Statement that fit test protocol met the requirements of 29
CFR 1910.134.

d. Whenever employees fail to demonstrate proper use or
knowledge.

g. Manufacturer and serial number of fit testing apparatus.
2
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A qualitative fit test results form is available at Attachment 42-5.
Documentation of quantitative fit tests should follow the
recommendation of the manufacturer of the fit test equipment.

2. Store respirators in a plastic bag or case and in a clean location.
3. Inspect respirators before use and after each cleaning.
I. Address issues associated with special use respirators self-contained
breathing apparatus; air supply respirators; emergency use respirators).

F. Provide qualified employees with respirator(s) and adequate amounts of
parts and cartridges.

1. Self Contained Breathing Apparatus

1. Assign employees whose duties require respirators their own
respirator for which they have been fit tested.

Inspect self-contained breathing apparatus and other emergency
use respirators monthly and after each use in accordance with
manufacturer's instructions.

2. Provide special eyeglass inserts designed for the respirator if an
employee must wear eyeglasses with a full facepiece respirator.
Contact lenses may be worn when wearing a full facepiece
respirator.

2. Air Supplied Respirators
a. Air used for atmosphere-supplying respirators must meet or
exceed the requirements for Type 1 - Grade D breathing air.
Never use oxygen.

G. Require respirators to be used properly.
1. Prohibit facial hair where the respirator-sealing surface meets the
wearer's face.

1. A certificate of analysis must accompany bottled air.

2. Require employees to perform a positive and negative fit check
every time the respirator is put on.

2. Compressors used to supply breathing air must:
i.

Prevent entry of contaminated air into the air
supply.

a. Before removing the facepiece for any reason.

ii.

Minimize moisture content.

b. To change cartridges.

iii.

Have suitable in-line sorbent beds and filter to
provide appropriate air quality.

c. If any of the following is detected:

iv.

Have a high carbon monoxide alarm that
sounds at 10 ppm.

3. Employees will leave the area where respirators are being used:

1. Vapor or gas breakthrough.

b. Couplings on air hose lines must be incompatible with other
gas systems.

2. Leakage around the facepiece.
3. Changes in breathing resistance.
4. Use cartridges with End of Service Life Indicators or determine the
respirator cartridge change out schedule. See Attachment 42-4 for
Guidance.
H. Require respirators to be cleaned and stored properly.

J. Require follow up training and medical surveillance to be provided as
directed.
1. Provide follow-up physical examinations as directed by the SMS
24-3, Medical Screening and Surveillance Exam Protocol table.
2. Provide follow-up physicals as directed by the Regional Medical
Surveillance Administrator.

1. Clean and disinfect respirators after each use.
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3. Provide annual refresher training.

2. "Respirator Standard Operating Procedure" Attachment 42-3.

4. Provide annual fit testing.
3. Employee Health Status Medical Report includes
clearance for respirator use.;

5. Documentation Summary
A. Laboratory

4. Employee Fit Test Records; and,

1. File these records in the Laboratory Safety Filing System

5. Employee Respirator Training Records.

a. Completed forms:

2. Send a copy of the following records to the Regional Health and
Safety Manager:

1. "Identifying When A Respirator Is Needed" Attachment 42-1; and,

a. Completed "Voluntary Use of Respirators" form - Attachment
42-2.

2. "Respirator Standard Operating Procedure" Attachment 42-3.

b. Employee Fit Test Records; and,

b. Employee Health Status Medical Report includes clearance
for respirator use.

c. Employee Respirator Training Records.
6. Resources

c. Employee Fit Test Records; and,
A. U.S. OSHA Standard - Respiratory Protection - 29 CFR 1910.134
d. Employee Respirator Training Records.
B. U.S OSHA Technical Links - Respiratory Protection
2. Send a copy of the following records to the Regional Health and
Safety Manager:

C. ANSI Z88.6, Respirator Use – Physical Qualifications for Personnel,
Current Revision

a. Completed "Voluntary Use of Respirators" form - Attachment
42-2.

D. ANSI Z88.2, Respiratory Protection, Current Revision

b. Employee Fit Test Records.

E. 3M Cartridge Service Life Interactive Program

c. Employee Respirator Training Records.

F. Australian Standards AS/N25 1715 - 1994. Selection, Use, and
Maintenance of Respiratory Protection Devices

B. Field
G. Australian Standards HB9-1994. Occupational Personal Protection
1. File these records in the Project Health and Safety File:
H. AIHA, The Occupational Environment - Its Evaluation and Control
a. Completed forms:
The following documents are PDF files which must be read with Adobe
Reader:

1. "Identifying When A Respirator Is Needed" Attachment 42-1; and,

I. NIOSH Respirator Decision Logic
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Respiratory Protection
J. NIOSH Guide to Industrial Respiratory Protection

Site Location:

K. Attachment 42-1 - Identifying When a Respirator is Needed

Name of Person Performing Evaluation:

L. Attachment 42-2 - Voluntary Use of Respirators

Project:

Attachment 42-1
Rev 1: October 2006

Date:

Answer the questions below for the jobs you are to perform on site. If a ‘yes’ response is
checked, consult with a Corporate, Regional, or Strategic Business Unit (SBU) HSE Manager to
determine:
x If a respirator is truly needed for the job, as well as,
x The type of respirator needed for the job

M. Attachment 42-3 - Respirator Standard Operating Procedure
N. Attachment 42-4 - Respiratory Cartridge Change Schedule
O. Attachment 42-5 - Fit Test Results Form

Yes

P. Medical Screening and Surveillance Program - SMS 24

Material Used or Process to be Performed

Respirator
may be
needed

No
Notes

Abrasive Blasting
x Abrasive blasting (with any type of grit or
material) will be performed
x Employee will fill abrasive blasting pots or
perform clean-up activities
x Employee will be ion a contained area where
abrasive blasting is taking place
Acids
x Liquid or powder acids will be used in a situation
where acid vapors, mists or dust may be
breathed.
Adhesives
x Aerosols-propelled adhesives are to be used in
areas where there is no or insufficient local
exhaust ventilation
x Two-part adhesives (mix part one with two, let set
then use) are to be used in areas where there is
limited ventilation.
Alkalis/Bases/Caustics
x Powdered alkalis will be used in a situation where
an airborne dust may be breathed.
Asbestos Abatement
x Asbestos will be removed, repaired or sampled
x Employees will be inspecting or overseeing areas
where asbestos will be removed or disturbed.
Cleaning Compounds
x Degreasers or carbon removers will be used in
areas where local exhaust ventilation is not
provided.
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No

Yes
Notes

Material Used or Process to be Performed

x Aerosol propelled cleaning compounds will be
used in areas where there is no local exhaust
ventilation.
x Degreasers or carbon removers will be used in
voids, tanks, or other confined spaces.
Corrosion Preventive Compounds
x Corrosion prevention compounds, including
chemical conversion compounds and corrosion
inhibitors, will be used in areas where there is no
local exhaust ventilation.
Detergents/Soaps
x Ammonia based detergents will be used in large
quantity (more than five gallons) in areas where
local exhaust ventilation cannot be provided.
x Large quantities (5 or 55 gallon containers) of
high pH powder detergent/soap will be used in a
situation where dust may be breathed.
Fuels (including regular or unleaded gasoline,
kerosene, diesel fuel, JP-5)
x Employees will be inside unventilated fuel cells or
other confined spaces containing fuels.
Grinding, Cutting, Sanding
x Cutting, grinding or sanding surfaces that have
coatings containing lead, cadmium, chromium,
zinc or beryllium.
x Cutting, grinding or sanding surfaces that are
concrete or glass without use of ventilation or
water.
Hazardous Waste Sites
x Employees will be performing tasks on a
hazardous waste site that requires the use of
respirator (as indicated in the site safety & health
plan).
x Employees will be performing site assessments
on potential hazardous waste sites.
Hydraulic Fluids (including petroleum-based
fluids, synthetic fire-resistant fluids, and water
based fire resistant fluids)
x Hydraulic fluids and the vapors generated will not
be exhausted using local exhaust ventilation.
x Synthetic fire-resistant fluids or water-based fireresistant fluids will be used in an area where the

Respirator
may be
needed

Attachment 42-1
Rev 1: October 2006

No
Notes

air is contaminated with visible mist or spray from
hydraulic fluids.
Inspection Penetrants (including Flouro-finder,
water indicating pastes, and penetrant removers)
x An aerosol-propelled inspection penetrant will be
used in an area where local exhaust ventilation
cannot be provided, or in a situation where the
solvent vapors can be breathed.
Lead Abatement Activities
x Lead containing materials will be disturbed,
removed or sampled.
x Employees will be inspecting or overseeing areas
were lead will be removed or disturbed.
Lubricants/Oils
x Aerosol lubricants/oils will be sprayed with no
immediate exhaust ventilation.
Oxidizers (materials that give off oxygen including
chlorine laundry bleach, calcium hypochlorite,
calcium oxide, oxygen candles, lithium hydroxide,
hydrogen peroxide, and sodium dichromate)
x Oxidizers containing organic chlorine will be used
in a situation where the dusts/vapors may be
breathed.
x Powdered oxidizers will be used in a situation
where airborne dust may be breathed.
Paint Materials (including paints, primers,
thinners, enamels, lacquers, strippers, coatings
and varnishes)
x Paint materials will be spray applied in areas
where there is no local exhaust ventilation.
x Two part (mix part a with part b, let set, then
apply) polyurethane or epoxy polyamide paints
will be brush or spray applied.
x Paints containing lead, chromium, cadmium,
beryllium, and zinc (refer to the MSDS).
x Paint materials will be applied in confined
spaces.
Solvents (including hydrocarbon solvents such as
acetone, methyl ethyl ketone, toluene, xylene, and
alcohols, as well as mixed solutions like antifreeze,
heat transfer fluid, turpene, dope and naphtha
thinner)
x Local exhaust ventilation will not be provided and
2
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No

Instructions: Have the employee that is opting to use a respirator for nonoverexposure conditions read this page, and then sign on the bottom of the
page. Maintain a copy in the employee's training file.

Notes

work will involve breathing solvent vapors
x Solvents will be used within confined spaces
x Solvents will be applied using aerosols.
Thermal Insulation (including asbestos & nonasbestos materials like pipe lagging, fiberglass
insulation, boiler insulation, packing materials and
floor/ceiling tiles)
x Insulation will be disturbed, removed or sampled
Water Treatment Chemicals (includes corrosive
chemicals such as tri-sodium phosphate, hardness
buffer, tritrating solution, morpholine, caustic soda,
citric acid and nitric acid as well as toxic chemicals
such as mercuric nitrate, hydrazine, EDTA and
sodium nitrate)
x Morpholine, EDTA, or harness buffer/titrating
solution is to be used in poorly ventilated spaces.
x Powdered water treatment chemicals will be used
in a situation where chemical dusts may be
breathed
Welding/Brazing
x Welding will be performed in confined spaces
x Welding galvanized metal or stainless steel
x Brazing with cadmium or lead
For Any of the Above Listed Activities
x An employee will be in the immediate area –
within 10 feet of the job or operation, or
x Employee will be inside confined space where
activities are taking place, or
x Employee will be inside a “controlled area” such
as found in asbestos abatement, lead abatement,
radiation control area, or a hazardous waste site.
Materials Safety Data Sheets
x For any chemical product used, a respirator is
recommended
Product Labels
x For any product used, instructions indicate a
respiratory should be used.
Standard Operating Procedures
x A Standard Operating Procedure indicates the
use of a respirator.

Respirators are an effective method of protection against designated hazards when properly
selected and worn. Respirator use is encouraged, even when exposures are below the
exposure limit, to provide an additional level of comfort and protection for employees.
However, if a respirator is used improperly or not kept clean, the respirator itself can become
a hazard to the employee. Sometimes employees may wear respirators to avoid exposures
to hazards, even if the amount of the hazardous substance does not exceed the limits set by
OSHA standards. If your employer provides respirators for your own voluntary use, or if you
provide your own respirator, you need to take certain precautions to be sure that the
respirator itself does not pose a hazard.
You should do the following
1. Read and follow all instructions provided by the manufacture on use, maintenance,
cleaning and care, and warnings regarding the respirators limitations.
2. Choose respirators certified for use to protect against the contaminant of concern.
NIOSH, the National Institute for Occupational Safety & Health of the U.S.
Department of Health and Human Services, certifies respirators. A label or statement
of certification should appear on the respirator or respirator packaging. It will tell you
what the respirator is designed for and how it will protect you.
3. Do not wear your respirator into atmospheres containing contaminants for which your
4. Respirator is not designed to protect you against. For example, a respirator designed
to filter dust particles will not protect you against gases, vapors, fumes, smoke or
very small solid particles.
5. Keep track of your respirator so that you do not mistakenly use someone else's
respirator.
6. If you have any health conditions (asthma; high blood pressure; emphysema; heart
disease) that could be aggravated by using a respirator, you should check with your
doctor before using one.
I have read and understand this information on:

Employee’s Name

(Please Print)

Employee’s Signature
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RESPIRATOR STANDARD
OPERATING PROCEDURE
Job Task Reviewed:
Date Reviewed
Task Review by:
ADMINISTRATIVE PROCEDURES
1.
2.
3.
4.

All respirator users must be medically qualified to use respirators.
Respirator users must be trained annually in respirator use and fit tested annually.
Only the person to whom it was issued will use respirator.
Persons using glasses who are required to use a full-face respirator may use contact lenses or
eyeglass inserts designed for the respirator.

GUIDANCE FOR SELECTION OF RESPIRATOR & CARTRIDGES/FILTERS
1.

Respirators are currently being issued and used for the following job activity:

2.

The respirator will be equipped with the following cartridges/filters:

3.

Filters are to be changed when the breathing resistance increases.

4.

Cartridges are to be changed _______________________ or when the contaminant you are
protecting yourself from can be smelled or tasted.

Attachment 42-4

RESPIRATOR CARTRIDGE
CHANGE SCHEDULE
A cartridge change schedule must be developed for cartridges or canisters used with
air purifying respirators that do not have an End of Service Life Indicator (ESLI). The
purpose of this is to prevent contaminants from breaking through the respirator's
sorbent cartridge(s), and thereby over-exposing employees. NIOSH has approved
ESLIs for only four cartridges or canisters (mercury vapor, carbon monoxide,
ethylene oxide, and hydrogen sulfide). Historically we have relied on the warning
properties (odor, irritation) of a contaminant to dictate cartridge change. OSHA no
longer allows this as the sole basis for changing respirator cartridges. In developing
a change schedule the following factors should be considered:
Contaminants.
Concentration.
Frequency of use (continuously or intermittently throughout the shift).
Temperature and humidity.
Work rate.
The presence of potentially interfering chemicals.
The worst-case conditions should be assumed to avoid early breakthrough. This
must be documented in the project health and safety plan or, in the cases of office or
labs, in the site specific Respiratory Protection Program.
Sources of Help

FIT TESTING & FIT CHECKING
1. Fit testing is required annually. To arrange for fit testing, call your local safety representative.
2. Respirator users will “fit check” the respirator every time the respirator is put on:
Negative Check – cover filters/cartridges with palms of hands and breath in, leakage
should not be detected around the face seal of the respirator. Do not use if leakage is
detected.
Positive Check – cover the exhalation valve cover with palm of hand and blow out
slightly, leakage should not be detected around the respirator seal.
For Air Supply Respirators – kink or close off air supply hose and breath in, leakage
should not be detected around the face seal of the respirator.
CLEANING & MAINTENANCE OF RESPIRATOR
1. Clean and disinfect respirator after every use.
2. Inspect respirator after every day in use to ensure parts are not missing. Replace missing parts
from stock supply.
3. Store clean respirator in labeled plastic bag out of direct sunlight.
4. Do not alter respirator in any way.

Manufacturers
3M has an interactive “Cartridge Service Life” program that can be downloaded for
free:
http://www.mmm.com/market/safety/ohes2/index.html
This program will estimate cartridge service life for 3M products against many
contaminants. The program does not evaluate the service life against mixtures
(multiple contaminants). Because of the complexity in evaluating mixtures, OSHA
offers the following guidance:
When the individual compounds in the mixture have similar breakthrough
times (i.e., within one order of magnitude), service life of the cartridge should
be established assuming the mixture stream behaves as a pure system of the
most rapidly migrating component with the shortest breakthrough time (i.e.,
sum up the concentration of the components).
Where the individual compounds in the mixture vary by 2 odors of magnitude
or greater, the service life may be based on the contaminant with the shortest
breakthrough time.
1
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RESPIRATOR CARTRIDGE
CHANGE SCHEDULE
Rule of Thumb (“The Occupational Environment” - Its Evaluation and Control)
If the chemical’s boiling point is >70 C and the concentration is less than
200 pip you can expect a service life of 8 hours at a normal work rate.
Service life is inversely proportional to work rate.
Reducing concentration by a factor of 10 will increase service life by a
factor of 5.
Humidity above 85% will reduce service life by 50 %.

Qualitative Respiratory Fit Test Record
Attachment 42-5
Name: ___________________________________

Employee Number: ________________________

Company/Office:___________________________

Last Medical Exam: _______________________

Fit Test Date: _____________________________

Corrective Lenses Needed:

Yes

No

Briefed on fundamental principles of respiratory protection, use, selection, inspection
cleaning, maintenance and storage of equipment.

Yes

No

Isoamyl acetate odor recognition

Yes

No

RESPIRATOR 1

RESPIRATOR 2

RESPIRATOR 3

Equipment Type

____________________

____________________

____________________

OSHA Interpretation

Manufacturer's Name

____________________

____________________

____________________

The OSHA inspection procedures for the respiratory protection standard specifies
that where contaminant migration is possible, respirator cartridges/canisters should
be changed after each work shift where exposure occurs unless there is objective
data to the contrary (description studies) showing the performance in the conditions
and schedule of use/non-use found in the workplace.

Model

____________________

____________________

____________________

Size

____________________

____________________

____________________

Facepiece Composition
(Rubber/Silicone)

____________________

____________________

____________________

TEST PERFORMED

RESPIRATOR 1

RESPIRATOR 2

RESPIRATOR 3

Negative Pressure Test:

P

F

P

F

P

F

Positive Pressure Test:

P

F

P

F

P

F

Isoamyl Acetate Vapor Test:

P

F

P

F

P

F

Irritant Smoke Test:

P

F

P

F

P

F

This qualitative fit test protocol has been adapted from OSHA Respiratory Protection Standard 29
CFR 1910.134, Appendix A.
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_____________________________

___________________________

_________________

Examiner's Name (Please Print)

Examiner’s Signature

Date

_____________________________

___________________________

Employee’s Signature

Date
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Personal Monitoring (Industrial Hygiene)

1. Applicability
This standard applies to the operations of URS Corporation and its subsidiary
companies where employees may be exposed to concentrations of hazardous air
contaminants potentially exceeding permissible limits.
2. Purpose and Scope

1. Collect samples using the applicable methodologies established by
either NIOSH (NIOSH Manual of Analytical Methods), OSHA
(OSHA 10), or applicable guidelines for host country.
2. Require the selected laboratory to utilize the applicable analytical
methodologies and document quality control procedures.
3. Ensure equipment is maintained, services, and calibrated in
accordance with manufacturers recommendations.

This standard is intended to assist and provide guidance to URS personnel that
need to conduct personal industrial hygiene monitoring.

4. Document personal monitoring activities using a URS Industrial
Hygiene Monitoring Form (Attachment 43-1) and require that all
Chain of Custody forms be properly completed.

Personal monitoring is to be conducted under the following conditions:
A. Where directed by a facility or site-specific health and safety plan.

5. Ensure workers are being protected (e.g. engineering controls,
respiratory protection, PPE) during the monitoring phase.
Determine whether medical surveillance is required.

B. Where employees are exposed to known or suspected human
carcinogens (e.g. beryllium, vinyl chloride, etc).
C. Where regulations require "initial exposure assessments (e.g. lead,
asbestos, methylene chloride, hexavalent chromium)." The only exception
to conducting an "initial exposure assessment" where there is a regulatory
requirement to do so is when similar exposure assessments have been
conducted under similar site conditions within one year prior to the start of
work on the current project or site.
D. When directed by a client or required by contract.
Retain a copy of the referenced initial exposure assessment and place it in the
facility or site Safety File.

B. Evaluation of Personal Monitoring Results
1. Require that a Certified Industrial Hygienist (CIH) approved by a
Corporate, Regional, or Strategic Business Unit (SBU) HSE
Manager evaluate the analytical results.
2. Obtain a written evaluation report from the URS Corporate,
Regional, or Strategic Business Unit (SBU) HSE Manager. If
exposures exceed the Action Level and/or Permissible Exposure
Limit for the air contaminant(s) of concern, a verbal report is to be
made to the senior facility, project, or site Manager immediately,
and the evaluation report will include required corrective actions.

2. Implementation
3. Evaluation reports are to be completed within five working days of
the receipt of the analytical results.

Implementation of this procedure is the responsibility of the manager directing
activities of the facility or site.
A Corporate, Regional, Country, or Strategic Business Unit (SBU) HSE Manager
must approve deviations from this procedure.
3. Requirements
A. Procedures for Personal Industrial Hygiene Monitoring

C. Communication of Sample Results and Evaluation
1. Provide copies of the evaluation report to the employee(s)
monitored and to employees working in the area for which the
exposures could be representative, within 5 days of receipt of lab
results.
2. Provide a copy of the evaluation report and monitoring data to the
manager directing activities of the facility or site for filing purposes.
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INDUSTRIAL HYGIENE
MONITORING FORM

D. Corrective Actions

Project Information:

Implement required corrective actions immediately. If workers are being
exposed above the PEL, respiratory protection should be worn in
accordance with the URS Respiratory Protection program (SMS 042).
Engineering controls should be used to reduce exposures to the extent
possible.

Name
Date
Project Number
Project Name and Location

4. Documentation Summary

Weather Conditions

Maintain in the facility or site Safety File:
Sample Type

A. Calibration data
B. Completed IH Monitoring Form(s)

Personal

Area

URS Control Number:

Sample Location:

Pump Manufacturer:

Sample Media:

Pump Model Number:

C. Evaluation Report with sample results

Lot Number:

Pump Serial Number:

D. Relevant prior initial exposure assessments

Contaminant Sampled:

Analytical Method:

E. Provide to affected employees:

Sample Information:

Evaluation Report with sample results
Sample I.D.
Number

5. Resources

Sample
Location

Pump
Number

Flow Rate

Start Time

Stop Time

A. OSHA Analytical Methods
B. OSHA Chemical Sampling Information
C. American Industrial Hygiene Association, The Occupational Environment,
Its Evaluation and Control.

PPE Used

D. American Conference of Governmental Industrial Hygienists. Air Sampling
Instruments for Evaluation of Atmospheric Contaminants.
Corresponding Photographs

E. U.K. - 'Control of Substances Hazardous to Health'

Sample I.D.
Number

F. NIOSH Analytical Methods
G. Attachment 43-1 - IH Monitoring Form
H. Specific Chemical Hazards – SMS 050
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No., Exposure No.

Description

Elapsed
Time (mins)

Volume
(liters)
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Subcontractor Health and Safety Requirements
3. Implementation

1. Applicability
This procedure is applicable to subcontractors retained by URS Corporation and
its subsidiary companies that perform:

Implementation of this standard is the responsibility of the manager directing
activities of the facility or site.
A Corporate, Regional, or Strategic Business Unit (SBU) Health, Safety, and
Environment (HSE) Manager must approve deviations from this procedure.

Intrinsically higher risk construction related activities (e.g. drilling,
excavation, surveying, demolition, electrical contractors, steel erection
etc.).

4. Requirements

Significant building or infrastructure alteration, demolition, and/or repair
activities utilizing their own workforce or equipment.

A. Pre-qualification of Subcontractor - The Project Manager shall complete
the following procedures for all subcontractors retained on projects
covered by this standard (the PM should also require subcontractors to
follow these procedures with respect to pre-qualification of subsubcontractors of any tier):

Activities on hazardous waste sites.
Activities in government services operations (e.g. aviation repair, vehicle
repair, warehousing, facility operations and maintenance) where the
annual cost of the subcontract exceeds $1,000,000.

1. Request all subcontractor candidates to complete the attached
“Subcontractor Health and Safety Evaluation Form” (Attachment 461)

Activities where URS Corporation does not supervise the day to day
activities and work efforts of subcontractor workers, and the
subcontractor has a designated Supervisor on the work site.

2. Conduct an assessment of each subcontractor’s qualifications with
respect to the subcontractor health and safety evaluation criteria
contained in Attachment 46-2.

This procedure is applicable to the operations of subcontractors and subsubcontractors of any tier.
This procedure does not apply to third party contractor operations where there is
no subcontract relationship between the contractor and URS Corporation.
Health, Safety, and Environment issues regarding third party contractor
operations are governed by project specific contracts and are not covered by
this standard.
2. Purpose and Scope
This procedure provides requirements on the pre-evaluation of subcontractor
safety programs. It also provides requirements on contractual risk management,
subcontractor safety performance on the job site, and the responsibilities of the
Project Manager with respect to subcontractor jobsite safety performance.

3. If subcontractor does not meet the criteria established in
Attachment 46-2, and URS must retain the contractor, the
Subcontractor Variance Form (Attachment 46-3) must be
completed and approved by a Corporate, Regional, or Strategic
Business Unit (SBU) Health, Safety and Environment (HSE)
Manager.
4. Verify that subcontractors meet the insurance requirements as
stated in Attachment 46-2 or as approved by URS Corporation Legal
Counsel or Contracting Manager/Officer.
5. If the subcontractor has been successfully evaluated within the last
12 months, that evaluation may be substituted.
6. For long term operations, this evaluation should be updated within
12 months of the previous evaluation.

It is required that each URS Corporation subcontractor be evaluated at least
annually using Attachment 46-1, “Subcontractor Safety Evaluation Form,” or
equivalent client or URS International Operations form, in order to perform work
on any new URS Corporation projects.

B. Contractual and Risk Management Requirements of Subcontractors
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1. Ensure that subcontractor is contractually bound to comply with
applicable client and URS Corporation Health, Safety and
Environment Program requirements.

a. Client Requirements.

2. Ensure that subcontractor is contractually bound to develop
additional safety procedures for work that is exclusive to their
activities on the site and for which they may have superior
knowledge.

c. Site Hazard Communication Program.

b. URS Corporation Site Safety Program.

d. Site Emergency Action Plan.

3. Assess compliance of subcontractor’s insurance with the URS
Corporation subcontract requirements (including, but not limited to,
necessary types and amounts of coverage, URS Corporation
additional insured endorsement, etc.).
4. Ensure that URS Corporation has the right in its subcontract,
without liability to URS Corporation, to stop the subcontractor’s
work in the event of any violations of the applicable Health & Safety
Plan.
C. Subcontractor Safety Representative

e. Any additional safety information from other contractors or
subcontractors working on the site.
2. Provide SSR with name of URS Corporation project or site contact
and alternate for addressing site Health and Safety issues.
3. Require the participation of subcontractors in all Site Safety
Briefings.
4. Require subcontractor compliance with all safety directives and/or
stop work orders issued by the URS Corporation site
representatives.
E. Subcontractor Safety Performance

1. Require each subcontractor to appoint a Subcontractor Safety
Representative (SSR) who:
a. Is knowledgeable of the subcontractor’s activities.
b. Understands the safety requirements of the subcontractor’s
activities.
c. Has the ability to recognize and the authority to correct
safety deficiencies and execute a stop work order should an
imminent danger arise.
d. Has the responsibility for the administration of the
subcontractor Health and Safety Program.

1. To the extent reasonable in light of URS Corporation’s scope of
work under the client contract, visit the site and periodically observe
subcontractors operations (i.e., conduct spot checks) to assess
whether subcontractor appears to be conducting its operations in
accordance with applicable health and safety requirements.
Periodically review any required subcontractor health and safety
written documentation for compliance with applicable requirements.
2. In the event that unsafe acts or unsafe conditions are observed,
immediately stop work and bring them to the attention of the SSR
for resolution.
3. Investigate all injuries/illnesses related to subcontractor operations
to identify causes and effect corrective actions.

e. Will serve as the direct contact with URS Corporation
regarding resolution of Health and Safety issues.

4. In the event of serious and/or continuing subcontractor breaches of
applicable health and safety requirements contact legal counsel to
assess whether formal contractual action is appropriate under the
subcontract.

D. Communication
1. Provide the SSR with information regarding Site Safety Program
including but not limited to:

F. Subcontractor Database

3

4

SMS 046
Issue Date: June 23, 1999
Revision 4: Oct 2007

SMS 046
Issue Date: June 23, 1999
Revision 4: Oct 2007

SAFETY MANAGEMENT STANDARD

SAFETY MANAGEMENT STANDARD

Subcontractor Health and Safety Requirements

Subcontractor Health and Safety Requirements

1. A database is available to store SMS 46-1 completed by
subcontractors. The database is available to all URS Lotus Notes
users.

ANSI A10.33-1992, National Safety Council, Itasca, Illinois 60143-3201
(http://www.nsc.org)

2. A Corporate or Regional HSE Manager can upload completed SMS
46-1.
3. Contact your Office HSE Representative or Corporate/Regional
HSE Manager for information on how to access the database.

D. "Liability, OSHA and the Safety of Outside Contractors," Professional
Safety, American Society of Safety Engineers, January 1993
(http://www.asse.org)
E. "Proactive Construction Management; Dealing With the Problem of
Subcontractor Safety," Professional Safety, American Society of Safety
Engineers, January 1990 (http://www.asse.org)

5. Documentation Summary
F. Attachment 46-1 - Subcontractor Safety Evaluation Form
A. File in the Project Safety File
G. Attachment 46-2 - Subcontractor Evaluation Criteria
1. Subcontractor Health and Safety Evaluation Form (Attachment 461).

H. Attachment 46-3 - Subcontractor Variance Form

2. Applicable and current Insurance Certificates.
3. Names and telephone numbers of SSR for each subcontractor.
4. Verification of Health and Safety documents transmitted to
subcontractors and received from subcontractors.
5. Identified safety deficiencies as applicable for subcontractors and
verification of correction of conditions.
6. All other safety related documentation between URS Corporation
and subcontractor such as training certifications, etc.
7. Subcontractor safety plan, incident reports and resolution reports.
6. Resources
A. “Occupational Injury and Illness Rates by SIC”, Bureau of Labor Statistics,
U. S. Department of Labor (http://www.bls.gov/iif/oshsum.htm)
B. Managing Subcontractor Safety, Prepared by The Construction Industry
Institute, Safety Task Force, Publication 13-1, The University of Texas at
Austin, Austin, Texas, 1991 (http://www.construction-institute.org/)
C. American National Standard Construction and Demolition Operations -Safety and Health Program Requirements for Multi-Employer Projects,
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It is the policy of URS to provide a safe and healthful environment for all of its employees
through the prevention of occupational injuries and illnesses. As such, URS considers safety as
paramount and requests the following information of all subcontractors.

A. List your firm’s Interstate Worker Compensation Experience Modification Rate (EMR) for
the three most recent years: (Information is available from your workers compensation
insurance carrier.)
Year

Company Name:

Date:

Address:

Contact Name:

EMR Interstate

Title:
City:

Telephone:

State:

Fax:

Zip:

Email:

B. We require verification of your EMR. Please attach the endorsement page from your
policy listing your EMR, or have your insurance carrier or broker provide this information
on their letterhead.

Type of services performed:

C. If your EMR is 1.0 or exceeds 1.0 for any one or more years above, please explain:

North America Industry
Classification System
(NAICS) Code:

Comments:

If you are in need of assistance with your company’s NAICS Code, please visit
http://www.osha.gov/oshstats/naics-manual.html or http://www.osha.gov/pls/imis/sicsearch.html.

Has your company performed work as a subcontractor to URS previously?
Yes
If “Yes”, explain the nature of the work, project location and project date, URS Project Manager and
telephone number.

No

2. SAFETY PERFORMANCE
A. Please consolidate your firm’s injury and illness data for the last three years and complete
the table below. The information provided must be for your company as a whole, not an
individual office location. Provide copies of your OSHA 300 and 300A logs for the last
three years.
YEAR

YEAR

YEAR

A. Average Number of Employees
B. Number of Fatalities
(Totals from Column G of OSHA 300 log)

C. Number of cases that involved days away from work,
or cases with job transfer or restriction, or both

How many years has your organization been in business under your firm’s name?

(Totals from Columns H and I of OSHA 300 log)

D. Other Recordable Cases – Medical Only
(Number of cases without lost or restricted workdays)

If applicable, what was your organization’s previous name(s)?

(Totals from Column J of OSHA 300 log)

E. Total Recordable Cases

1. WORKER’S COMPENSATION EXPERIENCE INFORMATION

(Totals from columns G + H + I + J of OSHA 300 log)

F. Total hours worked
G. OSHA Total Recordable Incident Rate

Insurance Carrier(s):

(E above) x 200,000

Contact for Insurance Information:
Title:

Employee Hours Worked (Given Year)

Telephone:

H. OSHA Lost Workday Case Incident Rate

Fax:

(C above) x 200,000
Employee Hours Worked (Given Year)
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4. HEALTH AND SAFETY PROGRAM
B. For each fatality, please attach a description of the accident, including cause, lessons
learned, actions taken resulting from that fatality, actions taken to prevent future fatalities,
and corporate management summary of their actions and attitudes.
C. Has your company been issued any health and safety related
citations from any federal, state, or local regulatory agency during
the past three years?

Yes

No

If “Yes”, please explain the nature of the citation, classification, and final fine. Describe the
resolution of any serious violations. Please feel free to attach separate statements where more
space is required.

A. Does your company maintain a written Health and Safety
program?
If “Yes”, please include a copy of the Table of Contents.

Yes

No

B. Is your company capable of preparing safety procedures specific
to the work proposed for this project?

Yes

No

C. Does your firm have a safety officer?
If “Yes”, please provide name and telephone number.

Yes

No

Yes

No

Name:

Telephone:

D. Do you hold jobsite safety meetings?
1. How Often?
Daily

Weekly

Bi-Weekly

Monthly

Less Often, As needed

2. Are the health and safety meetings documented?

3. RISK MANAGEMENT / INSURANCE DATA
A. Does your firm have insurance coverage for commercial liability
and automobile liability with limits of at least $1,000,000 per
occurrence?

Yes

No

1. Employee Liability of at least $1,000,000 per occurrence.

Yes

No

2. Commercial General and Contractual Liability of at least
$1,000,000 per occurrence.

Yes

No

3. Automobile Liability of at least $1,000,000 per occurrence.

Yes

No

4. Umbrella Liability of at least $2,000,000 aggregate (in excess
of (1); (2); and (3) above).

Yes

No

Yes

No

E. Is a program in place for the reporting and correction of workplace
hazards?

Yes

No

F. Are workers encouraged to intervene when unsafe conditions are
observed?

Yes

No

G. Have the safety and health hazards associated with your job
activities been identified?

Yes

No

Yes

No

1. Has a risk assessment been performed on these hazards?

5. ACCIDENT/INCIDENT REPORTING; INVESTIGATION; & INJURY MANAGEMENT:
A. Does your company have a process in place for immediate
reporting, investigation, and follow-up of incidents, near-misses
and occupational injuries?
If “Yes”, who receives copies of the report?

(Note that certain URS client contracts require insurance in excess of the levels noted
above. Inability to supply insurance at levels required by URS’ client contract could
result in disqualification.)

B. Are you able to provide URS with insurance certificates naming
URS and, if requested, URS’ client as an additional insured?

Yes

No

(Job Title)
(Job Title)
(Job Title)

Yes

No

B. Who is responsible for investigation and
completion of your incident report forms?

(Job Title)

Please provide your company’s incident reporting procedures.

C. Please provide proof of current Workers’ Compensation and
Employers Liability Insurance coverage. (Attach certificate).

Please provide a copy of an investigation report conducted within the last year.
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C. Does your company have an injury management procedure?
If ‘Yes’ provide a copy of the injury management procedure.

Yes

No

D. Does your injury management procedure include the use of
occupational clinics (for non-critical injuries) as a preferred
method of medical care?

Yes

No

E. Does your company have a nurse or doctor on staff?

Yes

No

F. Does your company utilize a third party to provide medical advice
to injured employees?

Yes

No

Please provide a copy of training records from a recent health, safety, and environment training
course.

7. MEDICAL / DRUG TESTING

If ‘Yes’, which third party company is utilized?
A. Does your company have a Drug/Alcohol policy or program?

A. Do you have or provide company paid safety/health training to
your employees?

Yes

B. Does your company have a formal safety orientation program for
new employees? If “Yes”, submit a copy for evaluation.

Yes
Yes

1. Are records kept?
If “Yes”, who conducts the orientation?

Yes

No

Pre-employment testing

Yes

No

Testing for Cause

Yes

No

Post-accident testing

Yes

No

Random testing

Yes

No

Yes

No

If “Yes”, does your drug and alcohol program include the following:

6. HEALTH AND SAFETY TRAINING
No
No
No

(Job Title)

If ”No”, how are new employees informed of safety policies and procedures and expectations?

B. Does your company have an ongoing medical surveillance
program as required by applicable governmental regulations?
Do you conduct medical examinations for:

C. Do you have additional safety and health training for newly hired
or promoted foremen/superintendents?

Yes

No

Pre-employment

Yes

No

Pre-placement Job Capability

Yes

No

Hearing Function (Audiograms)

Yes

No

Pulmonary

Yes

No

Respiratory

Yes

No

Yes

No

Yes

No

Topics Covered:
8. COMPLIANCE ASSURANCE
A. Does your company conduct job site safety inspections?
1. How often?
D. Do you maintain a record of all employees’ training?

Yes

No

E. Are your employees enrolled in a Defensive Driving Training
Program?

Yes

No

2. Who conducts the inspection?

(Job Title)

3. Who receives the reports?

(Job Title)

4. Are inspections documented? If “Yes”, provide an example.

If “Yes”, describe the training including the training provider, who
receives the training and course length.
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Comment on any other areas of your company’s safety program and policies that you feel will
be appropriate in our evaluation.
THIS PAGE IS TO BE COMPLETED BY URS CORPORATION.
Subcontractor
Name:

Project or Site Manager Evaluation:

VERIFICATION OF DATA

Pass

Subcontractor meets the criteria established in Attachment 46-2 and no
further action is required.

Fail

Subcontractor does not meet the criteria established in Attachment 46-2. If a
unique business need exists then a subcontractor variance must be initiated
using Attachment 46-3. The variance must be submitted to a Corporate,
Regional, or Strategic Business Unit (SBU) HSE Manager for evaluation.

Please have an officer of the Company sign below certifying that the information provided in this
document is current and correct. Misrepresentation of data requested is grounds for immediate
termination of contracts and disqualification from future consideration.
Project or Site Manager Name:
Name

Signature:

Title

Date:
Signature

Date

INFORMATION SUBMITTAL
Please provide copies of the following documents with the completed qualification form. Check
boxes for information being submitted.
EMR documentation from your insurance carrier
OSHA 300 and 300A Logs (Past 3 Years)
Description for any fatalities (if applicable)
Insurance Certificate(s)
Safety, Health & Environmental Program (Table of Contents)
Accident/Incident Reporting Procedure
Example of an Investigation Report conducted within the past year
Injury Management Procedure
Safety, Health & Environmental Orientation for New Hires (Outline)
Example of Safety, Health & Environmental Training Records
Example of Job Site Safety Inspection conducted within the past year
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Prior to engaging a subcontractor on a project, Project Managers are required to ensure that the
contractor has an effective safety program, is capable of conducting it’s operations in a safe
manner and has appropriate insurance coverage. The following criteria shall be followed in
determining whether the subcontractor may be used on a URS Corporation project.
Note: Some questions/answers (Sections 4 through 8) from SMS 46-1 are not discussed in the
evaluation criteria below. These questions are asked and the answers are intended to help the
Project Manager understand the safety culture and/or safety priority of the subcontractor.

and Closed. Compare the published data to the subcontractor questionnaire. The
subcontractor must explain any discrepancies.
Look for willful, serious and repeat violations. If they suggest a problem, request
information and refer to a URS Corporate, Regional, or SBU HSE Manager in your Region
for further assessment.
RISK MANAGEMENT/INSURANCE DATA
3.A. The inability to provide insurance coverage at the stated amounts requires referral to URS
Legal Department.

GENERAL INFORMATION
The subcontractor must be able to complete the header section on Page 1 of the questionnaire
including their North American Industry Classification System (NAICS) codes. For assistance
determining the NAICS for a business refer to the U.S. Census Bureau online at
http://www.census.gov/epcd/naics02/.

3.B. Ability to provide Insurance Certificates naming URS Corporation as an additional insured
is required. Refer any questions to URS Legal Department.
3.C Proof of Workers Compensation Insurance is required. Refer any questions to URS Legal
Department.

If subcontractor has performed work to URS previously, check safety performance history with
previous URS Corporation Project Manager.

HEALTH AND SAFETY PROGRAM
The numbers in this section directly correspond to the questions in Attachment 46-1.
4.A. For small subcontractors a ‘No’ answer is not unexpected and may be acceptable with
good EMR and OSHA statistics. Generally some minimal program is expected depending
on the breadth and complexity of the work. Contact a URS Corporate, Regional, or SBU
HSE Manager in your Region for further assessment if you have any questions or doubts.

WORKERS’ COMPENSATON EXPERIENCE INFORMATION
1.A. For any EMR listed as greater than 1.0 the contractor has failed the sub-evaluation.
Further consideration may not occur without referral to a URS Corporate, Regional, or
Strategic Business Unit (SBU) Health, Safety and Environment (HSE) Manager in your
Region for further assessment.

4.B. It is expected that a subcontractor being hired to perform services on the project site
should be the best prepared to address safety issues for their operations, especially when
specialty work is being conducted or for work in which the subcontractor possesses
superior knowledge of their operations.

If all EMRs listed are 1.0 or below, continue with evaluation.
A “No” answer should be referred to a URS Corporate, Regional, or SBU HSE Manager in
your Region for further assessment.
SAFETY PERFORMANCE
2.

For any OSHA Total Recordable Incident Rate (line G in table) listed as greater than 4.0
the subcontractor has failed the evaluation. Further considerations may not occur without
referral to a URS Corporate, Regional, or SBU HSE Manager in your Region for further
assessment.
If the Total Recordable Incident Rates are at or below 4.0, continue with the assessment.

2.B. If the contractor has had a fatality, further consideration may not occur without the referral
to a URS Corporate, Regional, or SBU HSE Manager in your Region.

Exception:
If the subcontractor does not meet the other requirements outlined above, the decision will be
that the subcontractor will not be used. However, if a unique business need exists (e.g.,
subcontractor is a specialty subcontractor), the Project Manager should initiate a Subcontractor
Variance (46-3). The Subcontractor Variance must be approved by a Corporate, Regional, or
SBU HSE Manager.

2.C. Determine the subcontractor’s citation history at http://www.osha.gov/cgi-bin/est/est1.
Click on Establishment Search, enter the subcontractor’s name. Query Case Status Open
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Have other similar subcontractors been evaluated? If so, please explain.

Subcontractor Name:
Project or Site Location:
Description of Work to be Performed:

Mitigations by URS to manage the risks.
Explain any of the following conditions that apply to the subcontractor:
x EMR greater than 1.0
x TRIR greater than 4.0
x Fatalities within the past three years
x Willful, serious or repeat OSHA citations

Review:
Project or Site Manager Requesting Variance

Why should we use this subcontractor?

HSE Manager Approval

Name:
Date:
Signature:
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Rocky Mountain Spotted Fever is an infection caused by the
bacteria Rickettsia rickettsii. The disease occurs in North, Central,
and South America. Other Rickettsia organisms cause disease
worldwide (Mediterranean, Japan, Africa, North Asia). Symptoms
which occur 2-6 days following a tick bite include: fever, nausea,
vomiting, diarrhea, rash, muscle and joint pain. The disease is
treated with antibiotics.

1. Applicability
This program applies to job activities performed primarily in outdoor
environments.
2. Purpose and Scope
The primary goal of this program is to eliminate or reduce illnesses and injuries
transmitted by plants, insects, animals, and pathogenic agents. Although there
are many animals and insects that are potentially harmful to humans (i.e. bees,
spiders, bears, and rodents), this safety management standard focuses on six
common biological hazards: ticks, poison plants, mosquitoes, snakes, Valley
Fever, and water-borne pathogenic agents. See SMS 51 concerning Bloodborne
Pathogens.
3. Implementation
The Project Manager, with support from the URS HS&E Regional Managers and
Occupational Health Manager, will be responsible for implementation of this
program.
4. Requirements

Babesiosis is caused by hemoprotozoan parasites of the genus
Babesia. It is transmitted by the ixodid tick. The geographic
distribution is worldwide. Symptoms include fever, chills, fatigue,
muscle aches, and an enlarged spleen and liver. The disease is
treated with anti-protozoan drugs.
Ehrlichiosis is caused by several bacteria of the genus Ehrlichiae.
The geographic distribution is global, primarily in temperate
regions. Symptoms which occur 5-10 days following a tick bite
include fever, headache, fatigue, muscle aches, nausea, vomiting,
diarrhea, confusion, and occasionally a rash. The disease is
treated with antibiotics.
a. Avoidance of tick habitats

A. Ticks
1. Precautionary Measures
Background information: Ticks do not jump, crawl, or fall onto a person.
They are picked up when clothing or hair brushes a leaf or other object the
tick is on. Ticks are generally found within three feet of the ground. Once
picked up, they will crawl until they find a likely site to feed. Often they will
find a spot at the back of the knee, near the hairline, behind the ears, or at
pressure points where clothing presses against the skin (underwear
elastic, belts, neckline). The best way to prevent tick borne diseases is
not to be bitten by a tick. Ticks can carry a number of diseases including:
Lyme Disease is an infection caused by the corkscrew-shaped
bacteria Borrelia burgdorferi that is transmitted by the bite of deer
tick (ixodes) and western black-legged ticks. The disease occurs in
the forested areas of North America, Europe, and Asia. Symptoms
which occur 3-30 days following a tick bite include: a spreading
‘bulls-eye” rash, fever, fatigue, headache, and joint and muscle
aches. Prompt treatment with antibiotics is essential in order to
prevent more serious complications that may occur if left untreated.

1

Whenever possible, persons should avoid entering areas that are likely
to be infested with ticks, particularly in spring and summer when
nymphal ticks feed. Ticks favor a moist, shaded environment,
especially that provided by leaf litter and low-lying vegetation in
wooded, brushy, or overgrown grassy habitat. Both deer and rodent
hosts must be abundant to maintain the life cycle of the tick.
b. Personal Protective Equipment
1. Wear light colored clothing or white Tyvek® to allow you to see
ticks that are crawling on your clothing.
2. Tuck your pant legs into your socks or boots, wear high rubber
boots, or use tape to close the opening where they meet so that
ticks cannot crawl up the inside of your pant legs.
3. Wear a hat, tie back long hair.
4. Apply repellents to discourage tick attachment. Repellents
containing permethrin can be sprayed on boots and clothing and
will last for several days. Repellents containing DEET (n,n-diethyl-
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m-toluamide) can be applied to the skin, but will last only a few
hours before reapplication is necessary. Apply according to
Environmental Protection Agency guidelines to reduce the
possibility of toxicity.
c. Tick Check
1. Change clothes when you return from an area where ticks may be
located.
2. Shower to wash off any loose ticks.
3. Check your entire body for ticks. Use a hand held or full-length
mirror to view all parts of your body.
4. Place clothing worn in tick infested areas into the dryer for at least
30 minutes in order to kill any ticks.
2. Tick Removal
Because it takes several hours of attachment before microorganisms are
transmitted from the tick to the host, prompt removal of attached or
crawling ticks is an important method of preventing disease. Remember,
folklore remedies of tick removal to do not work! Methods such as the use
of petroleum jelly or hot matches may actually make matters worse by
irritating the tick and stimulating it to release additional saliva or
regurgitate gut contents, increasing the chances of transmitting disease.

a. Use fine-tipped tweezers. When possible, avoid removing ticks with
bare hands.
b. Grasp the tick as close to the skin surface as possible and pull upward
with steady, even pressure. Do not twist or jerk the tick; this may
cause the mouthparts to break off and remain in the skin. If this
happens, remove mouthparts with the tweezers.
c. Do not squeeze, crush, or puncture the body of the tick because its
fluids (saliva and gut contents) may contain infectious organisms.

The best method to remove an attached tick is with a set of fine tipped
tweezers.

d. After removing the tick, thoroughly disinfect the bite site and wash your
hands with soap and water.
e. Disinfect the tweezers.
f. Save the tick for identification in case you become ill. This may help
the doctor make an accurate diagnosis. Place the tick in a vial or
plastic zip lock bag and put it in the freezer. Write the date of the bite
on a piece of paper with a pencil and place it in the bag.
3. Medical Follow-Up
In most circumstances, medical treatment of persons who only have a tick
bite is not recommended. However, individuals who are bitten by a tick
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should seek medical attention if any signs and symptoms of tick borne
disease develop over the weeks following the tick bite.

Poison Ivy grows as a small plant, vine, and as a
shrub. Leaves always consist of three glossy
leaflets.

B. Poisonous Plants
1. Background Information
Poison ivy and poison oak plants are the most common cause of allergic
contact dermatitis in North America. These poisonous plants can be a
hazard for many various outdoor activities at work, home, and play. Skin
contact with the oleoresins (urushiol) from these plants can cause an
itchy, red, oozing, blistered rash in sensitive individuals. Oil content in the
plants is highest in the spring and summer, however the plants are even
hazardous in the winter when they have dropped their leaves. There are
three types of exposure:

Poison Oak grows as a shrub or vine. It has
three leaflets that resemble oak leaves.

Direct contact: An initial skin exposure in necessary to “sensitize” the
individual. Subsequent contact in a sensitized person will result in a
rash appearing within 4 to 48 hours. Approximately 50-70 % of the
population is sensitized. Poison plant dermatitis is usually
characterized by areas of linear or streaked patches where branches
of the plant brushed the skin.
Indirect contact: Skin exposure can happen indirectly. Clothing, shoes,
tools, personal protective equipment and other items can be
contaminated with the oils and maintain potency for months.
Airborne smoke contact: Never burn poison plants. Droplets of oil can
be carried by smoke and enter the respiratory system causing a severe
internal outbreak.

Poison Sumac grows as a woody shrub or small
tree from 5 to 25 feet tall. It has 7 to 13 leaves
that grow opposite each other with a leaflet at
the tip.

Poison plant rash is not contagious. Skin contact with blister fluid from an
affected individual will not cause dermatitis in another sensitized person.
Scratching the rash can only spread it to other parts of your body if the oil is
still on your skin. After the oil has been washed off or absorbed by the skin,
scratching will not spread the rash.
1. Precautionary Measures
The most distinctive features of poison ivy and poison oak are their leaves,
which are composed of three leaflets each and are green in the summer and
red in the fall. Both plants also have greenish-white flowers and berries that
grow in clusters. All parts of these plants are toxic.

The best approach is to learn to identify the plants and avoid them.
Wear long pants and long sleeves, boots and gloves.
Barrier skin creams may offer some protection if applied before
contact.
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Avoid indirect contact from tools, clothing or other objects that have
come into contact with a crushed or broken plant. Don’t forget to wash
contaminated clothing and clean up contaminated equipment.

include fever, shaking chills, headache, muscle ache, tiredness,
jaundice, nausea, vomiting, and diarrhea. Malaria can be cured with
prescription drugs.

If you can wash exposed skin areas within 3-5 minutes with cold
running water, you may keep the urushiol from penetrating your skin.
Proper washing may not be practical in remote areas, but a small
wash-up kit with pre-packaged alcohol-based cleansing tissues can be
effective.

c. Dengue Fever is a potentially life-threatening viral illness transmitted
by the bite of the Aedes mosquito, found primarily in urban areas. The
disease is found in most of tropical Asia, the Pacific Islands, Central
and South America, and Africa. There are four dengue virus
serotypes. Symptoms include sudden onset, high fever, severe
headache, joint and muscle pain, rash, nausea and vomiting. There is
no specific treatment and no vaccine.

2. Medical Follow-Up
Home treatment: Calamine lotion and an oatmeal (one cup to a tub full of
water) bath can help relieve itching. To prevent secondary skin infection,
scratching is not helpful and the finger nails should be cut to avoid
damage to the skin. Over-the-counter hydrocortisone cream can
decrease inflammation and itching, however read the label and use
according to directions.
When to see the doctor: Severe cases may require further treatment. A
physician should be seen if the rash appears infected, is on the face or
other sensitive body areas, or is too extensive to be easily treated at
home.

d. Yellow Fever is a viral disease transmitted between humans by
mosquitoes. It occurs only in Africa and South America. There is a
vaccine that confers immunity lasting 10 years or more. Symptoms
begin 3-6 days after the mosquito bite and include fever, nausea,
vomiting, headache, slow pulse, muscle aches, and restlessness.
Treatment is symptomatic.
2. Precautionary Measures
Insect Repellent – Use insect repellants that contain DEET. The effect
should last about 4 hours. Always use according to label directions.
Use only when outdoors and wash skin after coming indoors. Do not
breathe in, swallow, or get into the eyes. Do not put on wounds or
broken skin.

C. Mosquito Borne Diseases
1. Background Information
a. Arboviral encephalitis is a viral illness causing inflammation of the brain
and is transmitted to humans by the bite of infected mosquitoes.
Globally there are several strains including: Eastern equine, Japanese,
La Crosse, St. Louis, West Nile, and Western equine encephalitis.
Some of the strains have a vaccine. Symptoms of infection are
nonspecific and flu-like: fever, headache, and tiredness. Fortunately,
only a small proportion of infected people progress to encephalitis.
Treatment is supportive, antibiotics are not effective.
b. Malaria is a serious but preventable disease spread by the bite of an
infected anopheline mosquito. It is caused by four species of the
parasite Plasmodium (P. falciparum, P. vivax, P. ovale, and P
malariae). Malaria-risk areas include primarily tropical areas of Central
and South America, Africa, India, Southeast Asia, and the Middle East.
Symptoms of malaria which occur 8 days to 1 year after infection

7

Protective Clothing – wear long sleeved shirts and long pants,
especially from dusk to dawn. Or avoid going outdoors during these
hours.
Mosquito netting – Travelers who will not be staying in well-screened
or air conditioned rooms should use a pyrethroid containing flying
insect spray in living and sleeping areas during evening and nighttime
hours. Sleep under mosquito netting (bed nets) that have been
sprayed with permethrin.
Malaria prophylaxis medications may be prescribed, however they do
not provide complete protection. The type of medication given
depends on the area of travel.
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Do not pick up any live snake. If you encounter a snake, walk around
the snake, giving it plenty of room. A snake can strike half its length.

D. Poisonous Snakes
1. Background Information

Don’t pick up freshly killed snakes without first severing the head. The
nervous system may still be active and a dead snake can deliver a
bite.

No single characteristic distinguishes a poisonous snake from a harmless
one except the presence of poison fangs and glands. Only in dead
specimens can you determine the presence of these fangs and glands
without danger. Most poisonous snakes have both neurotoxic and
hemotoxic venom, however, one type is dominant and the other is weak.

3. Medical Follow-up

a. Hemotoxic venom. The folded-fang snakes (fangs can raise to an erect
position) have venoms that affect the circulatory system, destroying
blood cells, damaging skin tissues, and causing internal hemorrhaging.
b. Neurotoxic venom. The fixed-fang snakes (permanently erect fangs)
have venoms that affect the nervous system, making the victim unable
to breathe.
c. Poisonous snakes in the Americas: copperhead, coral snake,
cottonmouth, and rattlesnake.

If you are bitten by a snake, the primary goal is to get to a hospital as soon
as possible to receive professional medical evaluation and possible
treatment with antivenom if warrented. Initial first aid should include:
Wash the bite with soap and water. Immobilize the bitten area and keep it
lower than the heart. Try to remain calm. If you are unable to reach a
hospital within 30 minutes, a bandage, wrapped two to four inches above
the bite, may help slow the venom. The bandage should not cut off blood
flow from a vein or artery, make sure the band is loose enough that a
finger can slip under it. A suction device from a commercial snakebite kit
may be placed over the bite to help draw venon out of the wound.
Research has shown the following to be potentially harmful, DO NOT:
apply ice, use a tourniquet, or make incisions into the wound.

d. Poisonous snakes in Europe: adder, viper.

E. Valley Fever

e. Poisonous snakes of Africa and Asia: viper, cobra, adder, green
mamba.

1. Background Information
f. Poisonous snakes in Australia: copperhead, adder, taipan, tiger snake.
2. Precautionary Measures
Bites occur when you don’t hear or see the snake, when you step on
them, or when you walk too close to them. Follow these simple rules to
reduce the chance of accidental snakebite:
Don’t put your hands into dark places, such as rock crevices, heavy
brush, or hollow logs, without first investigating.
Don’t step over a fallen tree. Step on the log and look to see if there is
a snake resting on the other side.

Valley Fever is an illness that results from exposure to a fungal spore
(Coccidioides immitis). It is endemic to the San Joaquin Valley in
California as well as areas of Southwestern U.S., Mexico, Central and
South America though it has been found in many other areas. It is
particularly associated with arid soils that are not cultivated. Exposure is
generally by inhalation of spores, though it may also enter through broken
skin. Approximately two weeks after inhalation exposure, severe
weakness and flu-like symptoms develop; severe pneumonia may occur.
It may also affect the brain, bones, and joints causing disability, spinal
meningitis, or death. Dermal forms of the infection can form disfiguring
fungal lesions.
2. Precautionary Measures

Don’t walk through heavy brush or tall grass without looking down.
Look where you are walking.

Because it is associated with arid soils, personnel should avoid locations
and activities that create dust. Persons at risk of exposure include
geologists, surveyors, excavators, archaeologists, etc. Dust suppression
9
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methods should be employed and the use of particulate respirators should
be considered for areas known to harbor the fungus. At one phase of the
fungus’ life cycle, cottony, spider web-like growths may be seen on the soil
surface. If observed, these growths must not be disturbed and work
should be relocated if possible.

successful, personnel should be alert to signs and symptoms of possible
pathogenic organisms and seek prompt medical evaluation if illness
develops or is suspected.
5. Documentation Summary
Complete and distribute a URS Incident Report form 49-1 for all work-related
biological exposure incidents.

3. Medical Follow-up
Approximately 60% of exposed persons will not have symptoms. Persons
that have been in areas associated with Valley Fever should be alert to
the development of flu-like symptoms, fatigue, or skin rashes two to four
weeks later. Valley Fever can be treated with anti-fungal medication.
Early treatment is critical as disseminated forms of the disease can result
in chronic disease or death.

6. Resources
A. Centers for Disease Control
http://www.cdc.gov
B. U. S. Occupational Safety and Health Administration
http://www.osha.gov

F. Pathogenic organisms
1. Background Information
Employees who perform certain activities, such as disaster response, may
be in areas where water-borne pathogens may be present. A partial list of
agents includes: E. coli, Hepatitis A, typhoid, and cholera. Chemical
hazards and molds and fungus may also be present. See SMS 51 for
information concerning Bloodborne Pathogens.

C. U.S. Food and Drug Administration
Treating and Preventing Venomous Snake Bites
http://www.fda.gov/fdac/features/995_snakes.html

2. Precautionary Measures
All work must be performed within the scope of either a Health and Safety
Plan or Safe Work Plan that identifies the task hazards and specifies
appropriate controls. A medical exam and/or inoculations may be
required. See SMS 24, Medical Screening and Surveillance or contact the
Occupational Health Manager for assistance.
Where contact with water or wet materials may occur, personnel must use
protection such as impervious coveralls, boots/waders, faceshields, etc,
as specified in the project Health and Safety Plan or Safe Work Plan.
Personnel must protect any areas of broken skin, eyes, nose, and mouth
from contact with potentially infectious materials and practice good
personal hygiene before eating, drinking, etc.
3. Medical Follow-up
Medical evaluation and/or an inoculation schedule may be required prior
to beginning work. Because early evaluation and treatment is more
11
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1. Applicability
This standard applies to the operations of URS Corporation and its subsidiary
companies.
2. Purpose and Scope
The purpose of this procedure is to provide guidance for the timely reporting of work
related injuries, illness, and incidents. This procedure also defines incident
notification procedures for URS employees. Note – For incidents involving motor
vehicles, the reporting and notification requirements of URS SMS 057 – Vehicle
Safety Program may also apply.
For significant incidents (e.g., fatality, serious injury, injury to members of the
public), SMS 066 – Incident Investigation is also required.

7.

Property damage resulting from any URS or subcontractor activity;

8.

Structural collapse or potential structural hazards;

9.

Unexpected release or imminent release of a hazardous material;

10.

Unexpected chemical exposures to workers or the public;

11. A safety related complaint from the public regarding URS activities.
12. Incidents that could result in adverse public media interest
concerning URS or a URS project.
13. Any incident that could result in, or any actual investigation by, State,
Federal, or local regulatory agencies.
14. Any other significant occurrence that could impact safety – including
a near-miss.

3. Implementation

Note: A near-miss is defined as an incident having the potential to
cause significant injury or property damage as listed above – but did
not. Examples of a near-miss include:

Implementation of this procedure is the responsibility of the manager directing
activities of the facility or site.
A Corporate, Regional, Country or Strategic Business Unit (SBU) Health, Safety and
Environment (HSE) Manager must approve deviations from this procedure.

A worker steps off a ledge and falls three feet (1 meter) to the floor
– and is uninjured.
A crane drops a 1,000-pound (454 kg) beam during a lift – and
nobody is hurt, no equipment is damaged.

4. Requirements

A work crew is conducting a survey along the highway. A vehicle
leaves the roadway (driver asleep) and the vehicle enters the
survey area at 50 mph (80 kph). The vehicle misses an employee
by 3-feet (1 meter), the driver recovers control of the vehicle and
leaves the area.

A. Reporting: All employees shall immediately notify their appropriate level of
management (line, project, and/or office) of a reportable incident. A
reportable incident includes the following:
1.

An injury or illness to any URS employee or subcontractor, even if
the injury does not require medical attention;

2.

An injury to a member of the public, or clients, occurring on a URS
controlled work site;

3.

Illness resulting from suspected chemical exposure;

4.

Chronic or re-occurring conditions such as back pain or cumulative
trauma disorders (example: carpal tunnel syndrome);

5.

Fire, explosion, or flash;

6.

Any vehicle accidents occurring on site, while traveling to or from
client locations, or with any company-owned, rented, or leased
vehicle (including personal vehicles used for company business);

B. Actions: The following actions will be taken following a reportable incident:
1. Employees:
a. If necessary, suspend operations and secure and/or evacuate
the area.
b. Immediately notify your supervisor and/or project manager.
c. Record information pertaining to the incident (e.g., time, date,
location, name and company of person(s) involved, witnesses,
description of event, and actions taken) and initiate SMS 49-1 Incident / Near Miss Report. (Note: The International Divisions
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of URS will complete an on-line Incident Report instead utilizing
the appropriate HSE and Quality Improvement database).
d. Assist with incident investigation as directed by management.
e. Implement corrective actions as directed by management.
f. Do not discuss the incident with members of the news media or
legal representatives (except URS legal counsel or your
personal legal advisor) unless directed to do so by URS
management.
g. Do not make statements pertaining to guilt, fault, or liability.
2. Line/Project Management:
a. For instances involving employee or subcontractor death or
hospitalization, or equipment damage to Company or customer
equipment valued at more than $100,000 (USD), immediately
notify by telephone or other direct means URS/EG&G
Operations and the Health, Safety and Environment
Management (HSE) team in the order listed below. If any level
of contact is unsuccessful, continue down the list in sequence.
After notification has been made a detailed follow-up, via email,
is required.
Appropriate corporate leadership for the affected program up
to the RBU or SBU Vice President for the affected
Operations
The URS Occupational Health Manager (phone –
866.326.7321; fax – 512.419.6413)

b. For minor incidents involving only first aid treatment, minor
damage to vehicle of equipment, etc., make notifications to the
above number as soon as reasonable during normal business
hours and submit the SMS 49-1 Incident/Near Miss Report
Form to the URS OHM. See SMS 49-1 for methods of
distribution. Also, assure copies of the report are distributed as
outlined on the form.
c. For a near-miss incident, complete the SMS 49-1 Incident/NearMiss Report Form and submit to the URS OHM. Also, assure
copies of the report are distributed as outlined on the form.
d. Review circumstances (i.e., who, what, when, where, and how)
of the incident with applicable employee(s) to determine
apparent causes and to develop recommended corrective
actions.
e. Discuss with department or project staff the circumstances
surrounding the incident and corrective actions taken.
3. Local Office or Project Health, Safety and Environment Representative
a. Assist with incident evaluation.
b. With management, identify cause(s) of incident and identify
corrective actions needed to avoid recurrence.
c. Review injury/incident report or the near-miss report for
completeness and accuracy. Assure the reports are distributed
properly.
d. Assure notifications are made in a timely manner.

Appropriate RBU and SBU HSE Manager for the affected
Operation.

e. Assure that the injured employee is properly counseled/advised
as directed by SMS 65 - Injury Management. Communicate
with the OHM at (866) 326-7321.

Follow-up notification should be made by forwarding an SMS
49-1 Incident/Near Miss Report Form within 24 hours to the
URS Occupational Health Manager. See SMS 49-1 for
methods of distribution. Also, assure copies of the report are
distributed as outlined on the form.

4. Occupational Health Manager
a. Report work-related injuries and illness to workers’
compensation carrier.

For the International Division of URS, this follow-up notification
is not required.

b. Assure that the employee’s injury is managed in accordance
with SMS 065 – Injury Management. Provide guidance for the

URS Corporate HSE Management will make notification to
Federal and State authorities as appropriate.
3
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affected Office or Project Health, Safety and Environment
Representative.

Health and Safety Program

Attachment 49-1

INCIDENT / NEAR MISS
REPORT FORM

Revision 3: Oct 2007

ADMINISTRATIVE INFORMATION (To be completed by Supervisor)
Corporate Communications US Site Code:

Project/Order Number:

URS Division

c. Periodically disseminate near-miss reporting summary
information to the Regional, Corporate, and SBU HSE
Managers.

EG&G Division

RBU:
Region:
Client Sector:

5. Corporate Health, Safety and Environment Management
a. Notify URS management of any significant occurrence including
lost-time injuries, deaths, or other serious result or
circumstance.

SBU:
SBE Director:
Program:

Site or Office:
Date/Time of Event:
Date/Time Supervisor
Notified:
Client Notification Completed (if required)?

Yes

Location/Client Name:
Time Work Started:
Employee Submitting
Report:
No

TYPE OF EVENT (Check all applicable items)

b. The OHM will review all reported incidents to determine OSHA
reporting and recording requirements with input from the
appropriate Corporate HSE Manager. For a determination of
recordability in those infrequent instances where there is not a
clear answer, the Vice President, Health, Safety, and
Environment, shall make the final determination. All decisions
will be based strictly on current U. S. Occupational Safety and
health Administration regulations.

Illness (Check one)
Employee
Subcontractor
Other

Injury (Check one)
Employee
Subcontractor
Other

Property Damage (Check one)
Company (owned, leased, rented)
Client/Customer
Other

Near Miss (Check the potential consequences):
Injury
Environmental release
Equipment Damage
Other (describe)
Property Damage
Vehicular Accident (Check one)
Fire
Other (describe):
Company (owned, leased, rented)
Explosion
Client/Customer
Flash
Other

EVENT DESCRIPTION
Briefly state the facts contributing to the event. Attach additional pages and supporting information, as necessary.
Avoid use of employees’ names. If this is an injury or illness, supply additional information as required on Page 2.

c. Official records (including required reports and logs for all
reported incidents) will be maintained at one central location by
the OHM.
d. Each January the OHM will prepare and distribute, to each URS
establishment, the appropriate government injury/illness reports.
These reports will summarize all required government
information for incidents that occurred during the preceding
calendar year.

ROOT CAUSE DETERMINATION
Root Cause (State the root or primary cause, then select the most appropriate cause category from Page 4):

5. Documentation Summary

CONTRIBUTING FACTORS
Contributing Causes (Describe any contributing causes, then select the applicable cause categories from Page 4):

A. File these records in the appropriate Safety File:
1. Attachment 49-1 - Incident / Near Miss Report Form

CORRECTIVE ACTIONS

Note: The International Divisions of URS will utilize the appropriate
HSE and Quality Improvement database.

List methods of preventing/avoiding this type of incident/near miss in the future. There must be one or more corrective
action for each root cause.

6. References
A. Why Tree - RCA Training Materials

NOTE: If this is a near miss report, no further information is required. Submit only the first page of the form. The preferred
method of distribution of near miss reports is by e-mail attachment in either Word or scanned to PDF. Forward URS near miss
reports to incidentreport@urscorp.com. Alternatively, reports may be faxed to 512.419.6413.

Additional Distribution:

Office/Site Manager

Regional/SBE/SBU HSE Manager
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FOR INJURIES/ILLNESS ONLY
Employee Information (To be completed by affected employee)
Name of Injured/Ill Employee:
Employee Number:

Supervisor Information (To be completed by affected employee’s supervisor)
Describe any additional/different details other than those provided by employee. Avoid use of employees’ names, where
possible. Attach additional sheets, drawings, or photos, as needed.

Contact Phone Number:

What was your location when the injury/illness occurred?
What were you doing when the injury/illness occurred? Describe the activity as well as the tools, equipment, or material
you were using.

Were the required tools available at the time of the injury?

Yes

No (Explain below)

At the time of the injury, was the employee using the correct tools for the task?

Yes

No (Explain below)

What happened? Describe how the injury/illness occurred.

Was the employee sent for substance screening?

Yes

No (Explain below)

What was the injury or illness? Describe the part of the body that was affected and how it was affected. Use the Body
Part pick list on Page 4 to aid in your description.
How do you think this type of incident could be prevented or avoided in the future?

What level of medical treatment did you receive?

First Aid

Clinic/Physician

Emergency Room

Refused/None

Supervisor Signature:
Additional Sheets Attached?

Date:
Yes

List witnesses and/or other employees involved. Attach statements where applicable.

No (Include photos, maps, and/or diagrams when possible.)

HSE Representative Comments

Do you feel URS/EG&G provided you with the proper safety instructions (including PPE usage) for the task you were
performing at the time of the incident?
Yes
No (Explain below)
Signature:
Additional Sheets Attached?

Date:
Yes

Site/Office Manager Comments

How do you think this type of incident could be prevented or avoided in the future?

Mark all PPE being used when the incident occurred:
Safety Glasses
Safety Goggles
Half-face Respirator
Full-face Respirator
Hard Hat
Hearing Protection

Signature:
Face Shield
Protective Gloves
Other (describe):

Employee Signature:
Additional Sheets Attached?

Safety Shoes
Chemical Gloves

No (Include photos, maps, and/or diagrams when possible.)

Page 2 of 4

Additional Sheets Attached?

Date:
Yes

No (Include photos, maps, and/or diagrams when possible.)

DISTRIBUTION
NOTE: The preferred method of distribution of this report is by e-mail attachment in either Word or scanned to PDF.

Date:
Yes

No (Include photos, maps, and/or diagrams when possible.)

Forward URS injury/illness reports to incidentreport@urscorp.com. Alternatively, reports may be faxed to 512.419.6413.
Reports must be delivered within 24 hours of incident.
Additional Distribution:

Program/Client Sector Manager
Office HSE Representative
Page 3 of 4

Regional/SBE/SBU HSE Manager
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INCIDENT / NEAR MISS
REPORT FORM
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1. Applicability

Check all cause categories, which apply to the incident/near miss, then choose the root cause (or
causes) category from the boxes checked. Enter where indicated on Page 1.
PHYSICAL/EQUIPMENT, TOOLS, and PPE

Extreme cold/ice
Extreme heat
Working/walking surface unfavorable
Inadequate lighting
Excessive noise
Chemical exposure
Biological hazards (animal/plant)
Other weather
Other

Failure due to improper maintenance
Failure due to improper design
Other

HUMAN

SYSTEMS
Inadequate training/instruction
Inadequate management system
Missing or incorrect procedures or planning
Inadequate management emphasis on safety
Corporate/operations procedures not communicated
Other

Failure to adequately recognize hazards
Failure to follow procedures
Failure to recognize condition change
Impaired state (drug, alcohol, other)
Physical/psychological limitation for task
Inadequate communications (i.e., supervisor/employee)
Carelessness by affected person(s)
Carelessness by other person(s)
Improper selection of equipment/tool/PPE
Improper use of equipment/tool/PPE
Other

BODY PART PICK LIST
ANKLE/FOOT
Ankle
Foot
Great Toe
Toe(s)

BACK
Back (All Other)
Cervical
Disc (Back)
Disc (Neck)
Low Back Area (Incl.
Lumbar & Lumbo-Sacral)
Lumbar and/or Sacral
Vertebrae
Multiple Neck Injury
Soft Tissue-Neck
Spinal Cord
Upper Back Area
(Thoracic Area)
Vertebrae

EYE

HEAD/FACE
Brain
Ear(s)
Face, Multiple Parts
Facial Bones
Head NEC
Jaw
Larynx
Mouth
Multiple Head Injury
Nose
Other facial soft tissue
Scalp
Skull
Teeth

KNEE/LEG
Knee
Leg, Multiple
Lower Leg
Multiple Lower
Extremities
Upper Leg

MISCELLANEOUS
Artificial Appliance
(Braces, Etc.)
Circulatory System
Digestive System
Insufficient Info to Identify;
Unclassified
Nervous System
No Physical Injury
Stress

TRUNK
Abdomen Including Groin
Buttocks
Chest (Incl. Ribs,
Sternum & Soft Tissue)
Heart
Hip
Internal Organs
Multiple Trunk
Pelvis
Sacrum and Coccyx
Uro-Genital

MULTIPLE BODY PARTS
Body Systems & Multiple
Body Systems
Multiple Body Parts
Muscular-Skeletal System

RESPIRATORY
Lung(s)
Respiratory System
Trachea

Eye(s)

SAFETY MANAGEMENT STANDARD
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UPPER EXTREMITY
Arm, Multiple
Elbow
Finger(s)
Forearm
Hand
Lower Arm
Multiple Upper Extremities
Shoulder(s)
Thumb
Upper Arm (Incl.
Clavicle & Scapula)
Wrist
Wrist(s) and Hand(s)

This standard applies to the operations of URS Corporation and its subsidiary
companies where employees may be exposed to concentrations of specific
chemical hazards potentially exceeding permissible limits.
2. Purpose and Scope
This standard provides guidance in controlling potential employee exposures
to toxic and hazardous substances specifically regulated by OSHA. These
substances include:
Acrylonitrile
Asbestos
Benzene
Cadmium
Chromium (VI)
Coke Oven Emissions
Cotton Dust
Ethylene Oxide
Formaldehyde
Hydrogen Sulfide
Inorganic Arsenic
Lead
Methylene Chloride
Methylenedianiline
Vinyl Chloride
1,2-dibromo 1-3 chloropropane
1,3-Butadiene

13 Carcinogens:
4-Nitrobiphenyl
alpha-Napthylamine
Methyl chloromethyl ether
3,3’-Dichlorobenzidine
bis-Chloromethyl ether
beta-Napthylamine
Benzidine
4-Aminodiphenyl
Ethyleneimine
beta-Propiolactone
2-Acetylaminofluorene
4-Dimethylaminoazobenzene
N-Nitrosodimethylamine

Note: Hexavalent Chromium is covered in SMS 83.
Lead in construction activities is covered in SMS 22.

3. Implementation
Implementation of this procedure is the responsibility of the manager
directing activities of the facility or site.
A Corporate, Regional, Country, or Strategic Business Unit (SBU) HSE
Manager must approve deviations from this procedure.
4. Requirements
A. Identification of Hazardous Substances
1
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1. Prior to performing any work: including drilling, excavation,
demolition, alteration, salvage, repair, restoration, welding,
brazing, grinding, other surface disturbing activities, or
laboratory activities determine if any of the hazardous
substances identified in section 2 of this SMS are present in
the work area.
B. Determine the Potential for Employee Exposure to the Hazardous
Substance

2. Equipment to be used and procedures to be followed
during exposure activities.
3. Employee job responsibility and crew size during
exposure activities.
4. Maintenance practices to be followed for servicing
and cleaning equipment and disposing of waste.
5. Specific instructions on how to set up engineering
controls (ventilation; containment; etc.).

1. If any of the substances are identified, conduct an exposure
assessment based on the type of work to be performed to
determine if employees have the potential to be exposed
above any action level identified in the substance-specific
regulations. This assessment must be reviewed and
approved by a Certified Industrial Hygienist (CIH) approved
by a Corporate, Regional, Country, or Strategic Business
Unit (SBU) HSE Manager.

6. Air monitoring data from initial assessment.
7. A detailed work schedule for implementation.
8. A description of arrangements made among
contractors on multi-contractor sites with respect to
informing affected employees of potential exposure.

2. Include the results of the initial exposure assessment in the
facility or site health and safety plan and/or facility or site
health and safety file.

9. Name of Competent Person who will be responsible
for performing regular inspections of the job site,
materials, and equipment during the job.

C. Controlling Potential Employee Exposures.
1. Where the initial exposure assessment identifies the
potential for employee exposures above an established
action level or permissible exposure limit, develop a facility
or site-specific program to address all required regulatory
concerns for that substance(s). Completed programs and/or
guidance documents are to be included in the facility or sitespecific health and safety plans.
2. Attachment 50-1 provides a general checklist to be used in
conjunction with the substance-specific standard, and to
assure the program covers all required areas of concern.

A Corporate, Regional, Country, or Strategic Business Unit (SBU)
HSE Manager must approve all compliance programs.
E. Training Requirements
1. All employees with potential exposure to the substances
covered by this SMS must receive appropriate training prior
to performing activities that could result in exposure. This
training must be performed initially, upon any substantial
changes to the operation covered, and annually. In general,
the training should cover the following topics unless
otherwise indicated by the specific standard:
a. Basic Employee Training:

D. Compliance Programs

Regulated areas: authorizations, entrance
restrictions

When compliance programs are required by a specific standard,
the following outline shall be utilized unless otherwise directed by
the standard:

Signs and warnings
Container contents identification

1. Description of work activities that expose personnel.

The nature of the specific hazards
2
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5. Documentation Summary

The specific operations that could result in
exposure

A. File these records in the facility or site Safety Filing System:

The medical surveillance program
Personal protective equipment

1. Hazardous substance list.

Hygiene practices and procedures

2. Approved exposure assessment.

Decontamination practices

3. Completed “Toxic and Hazardous Substance Checklist”
(Attachment 50-1) along with any required guidelines and/or
programs.

Respiratory protection requirements
Emergency practices and procedures
Employee's specific role in emergency procedures

4. Approved Compliance Program.

Recognition and evaluation of potential hazardous
situations

5. Training Records.
6. Resources

Employee's specific duties and responsibilities
First aid procedures

A. 13 Carcinogens - 29 CFR 1910.1003 and 29 CFR 1926.1103-1116

b. Supervisor Training (in addition to basic employee
training):

B. Acrylonitrile - 29 CFR 1910.1045 and 29 CFR 1926.1145

Operations reports required

C. Asbestos - 29 CFR 1910.1001 and 29 CFR 1926.1101

Incident reports required

D. Benzene - 29 CFR 1910.1028 and 29 CFR 1926.1128

Medical surveillance program

E. Cadmium - 29 CFR 1910.1027 and 29 CFR 1926.1127

Medical examinations
F. Chromium (VI) – 29 CFR 1910.1026 and 29 CFR 1926.1126

Recordkeeping

G. Coke Oven Emissions - 29 CFR 1910.1029 and 29:

Training program and outline

H. Cotton Dust – 29 CFR 1910.1043

2. All training performed as part of this SMS will be
documented and tracked in accordance with SMS 055
(Health, Safety, and Environment Training).

I. Ethylene Oxide - 29 CFR 1910.1047 and 29 CFR 1926.1147

3. These training records will be maintained for a minimum of 5
years.
4. Staff potentially exposed to lead at or above 30 ug/m3 TWA
for more than a year will attend refresher training each year
this potential exposure exists. After a lapse of over one
year, staff will be retrained prior to work on sites with the
potential to exceed 30 ug/m3 TWA.

J. Formaldehyde - 29 CFR 1910.1048 and 29 CFR 1926.1148
K. Hydrogen Sulfide – Sampling and Analytical Methods
L. Inorganic Arsenic - 29 CFR 1910.1018 and 29 CFR 1926.1118
M. Lead – 29 CFR 1910.1025 and 29 CFR 1926.62
N. Methylene Cloride – 29 CFR 1910.1052 and 29 CFR 1926.1152

4

5

SMS 050
Issue Date: November 2000
Revision 3: October 2007

Health, Safety and Environment

Attachment 50-1

TOXIC AND HAZARDOUS SUBSTANCE
CHECKLIST

SAFETY MANAGEMENT STANDARD

Specific Chemical Hazards
O. Methylenedianiline – 29 CFR 1910.1050

Yes

P. Vinyl Chloride - 29 CFR 1910.1017 and 29 CFR 1926.1117

1.

Q. 1,2-dibromo-3-chloropropane - 29 CFR 1910.1044 and 29 CFR
1926.1144
R. 1,3-Butadiene – 29 CFR 1910.1051

No

N/A

Have hazardous substances present in the workplace been identified?

2.

Is there a potential for employee exposure above an established action level?

3.

If the response to question #2 is yes, have you completed a program or
developed guidelines to address the following compliance concerns, where
applicable, for each identified hazardous substance?
Permissible exposure limits

S. Asbestos Survey and Oversight Operations – SMS 008

Exposure monitoring

T. Chromium (VI) Inhalation Exposure Protection – SMS 083

Regulated areas
Compliance program

U. Lead in Construction – SMS 022

Respiratory protection
Protective clothing

V. Personal Monitoring (Industrial Hygiene) – SMS 043

Hygiene
Hazard communication
Training program
Housekeeping
Medical surveillance
Medical removal
Recorkeeping
Reporting
Standard operating procedures
Contamination/Waste disposal
Emergency response

Attach all program and/or guidance material for items checked "yes" to this checklist (or indicate
where the information can be found in the project/office health and safety plan).

6

Prepared by:

Date:

Reviewed by:

Date:

Approved by:

Date:

1

Health, Safety, and Environment

BENZENE HANDLING
AND EXPOSURE
POLICY AND PROCEDURE

Attachment 50-2

Health, Safety, and Environment

Attachment 50-2

Issue Date: Nov 2006

BENZENE HANDLING
AND EXPOSURE
POLICY AND PROCEDURE

Issue Date: Nov 2006

Determinations of STEL compliance shall be made from 15-minute employee breathing
zone samples. These samples shall be taken at work areas where it is reasonable to
expect higher Benzene concentrations, such as:

APPLICABILITY
This is a policy and procedure document for Benzene Handling and Exposure
monitoring. This procedure applies to the US-based operations of URS Corporation
and its subsidiary companies where Benzene, CAS 71-43-2, is known to be present in
the work environment, unless exempted in whole or in part by the scope of 29 CFR
1910.1028, or previously implemented portions of these standards. It can serve as a
supplement to a URS-written Health and Safety Plan (HSP) or Safe Work Plan, but
should not be considered a substitute for either of those documents.

•

where tanks are opened, filled unloaded or gauged;

•

where containers or process equipment are opened, and

•

where Benzene is used for cleaning or as a solvent in an uncontrolled
environment.

The remaining elements of monitoring, such as minimum time frames for initial and
periodic monitoring and employee notification shall be at least as stringent as OSHA 29
CFR 1910.1028(e)(2) through (e)(7).

PURPOSE AND SCOPE
This policy and procedure document provides guidance in controlling potential
employee exposure to Benzene. It is an attachment to the URS Safety Management
Standard – Specific Chemical Hazards (SMS 50).

Air monitoring options include:

IMPLEMENTATION
Implementation of this standard is the responsibility of the manager directing activities of
the facility or site.
A Corporate, Regional, or Strategic Business Unit (SBU) HSE Manager must approve
deviations from this procedure.

•

Benzene-specific instruments such as the UltraRae Benzene PGM-7200 or
Draeger CMS;

•

Detector tubes (i.e., Draeger); and

•

Sample media for subsequent laboratory analysis.

BENZENE HANDLING AND INFORMATION

ACTION LEVEL / PERMISSIBLE EXPOSURE LIMITS
The Permissible Exposure Limit is 1 ppm (part per million) calculated as an 8-hour timeweighted average. The action level, defined as an airborne concentration of Benzene
calculated as an 8-hour time-weighted average, is 0.5 ppm. The Short Term Exposure
Limit is 5 ppm for 15 minutes. Benzene has a “skin” designation in California. The
Action level is below the typical PID monitoring equipment sensitivity.

REGULATED AREA
The regulated area is defined as any area where airborne concentrations of Benzene
exceed or can reasonably be expected to exceed the permissible exposure limits, either
the 8-hour time-weighted average exposure of 1 ppm or the short-term exposure limit of
5 ppm for 15 minutes.

EXPOSURE MONITORING
Determinations of employee exposure to Benzene shall be made from representative
breathing zone air samples. Representative 8-hour TWA employee exposures shall be
determined on the basis of one full shift exposure sample in the work area.

Physical and Chemical Characteristics: Benzene is a clear, colorless liquid with a
distinctive sweet aromatic odor. Its boiling point is 176 degrees F and its flash point is
12 degrees F. The flammable limits in air are 1.3% - 7.5%. Benzene is a flammable
liquid. Its vapors can form explosive mixtures. All ignition sources must be controlled
when Benzene is used, handled, or stored. Where liquid or vapor may be released,
such areas shall be considered as hazardous locations. Benzene vapors are heavier
than air; thus the vapors may travel along the ground and be ignited by open flames or
sparks at locations remote from the site at which Benzene is handled. Benzene is
typically found combined with other petroleum hydrocarbons, i.e., gasoline or other fuel
fractions.
Synonyms: Benzol, benzole, coal naphtha, cyclohexatriene, phene, phenyl hydride,
pyrobenzol. (Benzin, petroleum benzin and Benzine do not contain Benzene).
Work Practices: Proper handling of Benzene - containing materials (those materials
containing 0.1 percent or more of benzene) can greatly reduce exposure, the need for
regulated areas, and the use of protective equipment. The following good work
practices must be followed:
•

1

When draining equipment containing Benzene materials, draining must be
performed in a closed system;
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•

Equipment containing Benzene materials must be cleaned by appropriate
method prior to opening; and

•

Use Benzene-free purchased products when possible. Types of products, which
may contain Benzene, include paints, thinners, degreasers, cleaners, etc. Under
no circumstances are aerosol products containing Benzene allowed to be used.
Consult MSDS to determine if product is Benzene-free.

STANDARD OPERATING PROCEDURES
The following sign shall be posted at entrances to any Benzene regulated area:

DANGER
BENZENE

HYGIENE / SYMPTOMS OF EXPOSURE

CANCER HAZARD

Benzene can affect your health if you inhale it, or if it comes in contact with your skin or
eyes. Benzene is also harmful if you happen to swallow it. It has poor warning
properties since the mean odor threshold is reported as 34 ppm.

FLAMMABLE – NO SMOKING
AUTHORIZED PERSONNEL ONLY

Effects of Overexposure
1. Short-term (acute) overexposure: If you are overexposed to high concentrations
of Benzene, well above the levels where its odor is first recognizable, you may
feel breathless, irritable, euphoric, or giddy; you may experience irritation in eyes,
nose, and respiratory tract. Locally, irritation and reddening of the skin may
occur and in severe cases the skin may blister. You may develop a headache,
feel dizzy, nauseated, or intoxicated. Severe exposures may lead to convulsions
and loss of consciousness / coma.
2. Long-term (chronic) exposure: Repeated or prolonged exposure to Benzene,
even at relatively low concentrations, may result in various blood disorders,
ranging from a plastic anemia to leukemia, an irreversible, often fatal disease.
Many blood disorders associated with Benzene exposure may occur without
overt symptoms.
Blood forming systems / bone marrow;

•

Central Nervous System; and

•

Eyes, skin, respiratory system.

DANGER
CONTAINS BENZENE
CANCER HAZARD

3. Target organs / areas of the body:
•

Containers of Benzene in the workplace shall bear the following forms of warning:

MEDICAL SURVEILLANCE
Medical surveillance shall be made available for any employee who is or may be
exposed to Benzene at or above the action level for 30 or more days per year. Medical
surveillance shall also be made available for employees that are or may be exposed to
Benzene at or above the PELs for 10 or more days per year, or for any employee
exposed to Benzene in an emergency situation. All medical examinations and
procedures shall be performed by or under the supervision of a licensed physician. An
accredited laboratory shall conduct all laboratory tests. All medical examinations and
procedures will be provided by URS to its employees without cost, and at a reasonable
time and place.
Additional elements of medical monitoring, such as examinations, referrals, and
physician’s opinions shall be at least as stringent as OSHA 29 CFR 1910.1028(i)(2)
through (i)(7).
Medical Removal Plan: When a physician makes a referral to a hematologist/internist,
the URS employee will be removed from areas where exposures may exceed the Action
3
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level until such time as the physician makes a medical determination. Additional
elements of the medical removal plan, such as follow-up examinations and medical
removal protection benefits shall be at least as stringent as OSHA 29 CFR
1910.1028(i)(8) through (i)(9).

any areas in their workplace where Benzene is present, and the location and availability
of a written Hazard Communication program. In California, employees will also be
informed of the provisions of Proposition 65.

TRAINING
WRITTEN COMPLIANCE PLAN
Engineering controls and work practices shall be instituted whenever feasible, to reduce
and maintain employee exposures to Benzene at or below the PEL, except to the extent
that URS can establish that the controls are not feasible per OSHA 29 CFR
1910.1028(f)(1)(iii) or (g).
When any exposures are over the PEL, URS shall develop a written project and sitespecific HSP or Safe Work Plan which will include a compliance program to reduce
employee exposure to or below the PEL primarily by means of engineering and work
practice controls. The compliance program will be at least as stringent as OSHA 29
CFR 1910.1028(f).

PERSONAL PROTECTIVE EQUIPMENT / RESPIRATORY PROTECTION
Personal Protective Equipment (PPE): PPE shall be worn where appropriate to
prevent eye contact and limit dermal exposure to liquid Benzene. Eye and face
protection shall meet the requirements of OSHA 29 CFR 1910.133. Appropriate
protective equipment shall include such items as boots, gloves, sleeve, aprons, etc.
Splash-proof safety goggles shall be provided if it is possible that Benzene liquid could
get into your eyes. Details shall be provided in the written project and site-specific HSP.
Respiratory Protection: Respirators are required for those operations in which
engineering controls or work practice controls are not feasible to reduce exposure at or
below the PEL. However, where it can be documented that Benzene is present in the
workplace less than 30 days a year, respirators may be used in lieu of engineering
controls. If respirators are worn, they must have certification by the National Institute for
Occupational Safety and Health (NIOSH), and respirator cartridge or canisters must be
replaced before the end of their service life, or the end of the shift, whichever occurs
first. All employees wearing a respirator must be a part of the medical surveillance
program. Additionally, they must have undergone a respirator fit test prior to work
assignment.

Information and training shall be provided to employees at the time of initial assignment
to a work area where Benzene is present. For those employees who work in areas
known or expected to be above the Benzene Action level, information and training shall
be provided upon their initial assignment in the work area, and annually thereafter.
Additionally, URS shall provide to its employees an explanation of the contents of the
Benzene Occupational Safety and Health Standard – OSHA 29 CFR 1910.1028,
including Appendices A and B, and shall inform its employees of:
•

Where the standard is available;

•

A description of URS’ medical surveillance program; and

•

An explanation of the information contained in Appendix C of the standard.

RECORDKEEPING
URS will establish and maintain records regarding employee exposure, monitoring and
sampling, exposure levels, and respiratory devices to be worn. URS will retain these
records for at least 30 years, in accordance with OSHA 29 CFR 1910.1020.

PROJECT AND SITE-SPECIFIC BENZENE HANDLING INFORMATION
The following topics related to Benzene handling should be considered project and sitespecific, and will depend on the details of the project involved. A HSP or Safe Work
Plan shall be written for any project / work assignment involving Benzene and should
address the following additional topics:
•

Housekeeping;

•

Emergency Response; and

•

Benzene Contamination / Waste Disposal / Spill Reporting.

HAZARD COMMUNICATION
URS will provide access to its employees, of any Material Safety Data Sheet (MSDS)
that addresses the Benzene content in the workplace, complying with OSHA 29 CFR
1910.1200(g)(8).
Employees who work with Benzene shall be Hazard Communication trained, in
accordance with OSHA 29 CFR 1910.1200(h)(1). Additionally, they shall be informed of
5
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which employee may or may not have exposure to bloodborne
pathogens. Employees will be classified into two categories:

1. Applicability
This program applies to all employees who may incur exposure to blood or other
potentially infectious body fluids as a result of performing their assigned job
duties. Examples include: designated first aid responders or work assignment at
a client’s medical laboratory site. Note: Sewage work does not typically involve
exposure to bloodborne pathogens even though other biological hazards may be
present.

a. Employees formally designated as part of their job to
perform tasks that may involve direct contact with blood or
potentially infectious body fluids.
i. Requires initial and annual training
ii. Hepatitis B vaccination series will be offered

2. Purpose and Scope
The purpose of this program is to identify jobs and tasks where occupational
exposure to bloodborne pathogens (i.e. Human Immunodeficiency Virus,
Hepatitis B and C Viruses, and others) may occur and to implement controls
which will eliminate or significantly reduce the risk of infectious bloodborne
diseases in accordance with the OSHA Bloodborne Pathogen Standard (29 CFR
1910.1030). This program also includes provisions for affected employees to
receive personal protective equipment, Hepatitis B vaccinations, training, and if
necessary, confidential medical evaluations and follow up.
3. Implementation

iii. Requires procedures be followed in ECP
b. Employees not assigned to jobs or tasks that involve
exposure to blood or potentially infectious body fluids, but
who could in extraordinary situations, voluntarily assist
injured or ill individuals, and therefore could have exposure
to bloodborne pathogens.
i.

Requires post-exposure procedures outlined in ECP

2. The ECP will be reviewed and updated at least annually, and
whenever necessary to include new or modified tasks and
procedures.

Office/Laboratory Locations – Implementation is the responsibility of the
Operations Manager.

B. Exposure Control Methods

Field Activities – Implementation is the responsibility of the Project Manager.
Program Administration – The Occupational Health Specialist (OHS) and URS
Health & Safety Director are responsible for implementation and annual
evaluation of the Exposure Control Plan (ECP) – Attachment 51-1 . The OHS
will ensure that all medical actions required are performed and that the
appropriate employee health and OSHA records are maintained. The URS
Health & Safety Director will oversee provisions of necessary personal protective
equipment and supplies, training, documentation of training, and will make the
written ECP available to employees and OSHA representatives.
4. Requirements

1. All employees will utilize universal precautions – an approach to
infection control where all human blood and body fluids are treated
as potentially infectious.
2. Engineering and work practice controls (e.g. sharps disposal
containers, perform procedures to prevent splashing) will be used
to eliminate or minimize exposure to employees.
3. Personal protective equipment (e.g. disposable gloves, face masks
with eye protection, liquid impermeable gowns, CPR pocket masks)
will be provided and used in order to place a barrier between the
employee and the blood or body fluids.

A. Risk Identification
1. The Project Manager, with assistance from the site Health & Safety
Representative, will perform an exposure determination concerning

1

4. Hands are to be washed immediately with soap and water after
removing gloves or performing any work with blood or body fluids.
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5. Housekeeping and decontamination of work surfaces with EPAregistered germicides or a bleach solution diluted 1:10 with water,
will be performed as needed to maintain a safe working
environment.

5. Documentation Summary
A. Distribute Medical Surveillance Evaluation form to Medical Services
Provider, site Health & Safety Representative, and Supervisor.

6. Regulated biohazardous waste (contaminated sharps or items that
are capable of releasing blood or body fluids through employee
handling) will be disposed of in special waste receptacles lined with
red bags and incinerated per federal and state regulations. This
does not include small amounts of waste from a minor wound
which can be sealed in a plastic bag and disposed of in regular
trash.
C. Hepatitis B Vaccination series will be made available to all employees who
have been designated to perform tasks that involve direct exposure to
bloodborne pathogens. Further, this vaccination series will be made
immediately available to employees that have had an occupational
bloodborne exposure incident, whether as a result of their assigned tasks
or occurring as a result of incidental contact.
D. In the event that an employee is exposed to blood or body fluids, they
should immediately flush the affected area with copious amounts of water.
A confidential medical evaluation and follow-up with an occupational
physician should be arranged for the employee as soon as possible
following the report of an exposure incident, preferably within 1-2 hours
after the exposure incident has occurred.
E. Hazard Communication

B. Post-exposure medical records from consulting physician and exposure
incident reports will be retained in employee’s confidential medical record.
C. Send initial and annual training records to the Division Health & Safety
Manager.
D. Regulated infectious medical waste manifest records will be stored by the
site Health & Safety Representative.
6. Resources
A. U.S. OSHA 29 CFR 1910.1030 Occupational Exposure to
Bloodborne Pathogens Standard, current revision.
B. Centers for Disease Control Morbidity and Mortality Weekly Report:
“Public Health Service Guidelines for the Management of
Health-Care Worker Exposure to HIV and Recommendations for
Post-exposure Prophylaxis” May 15, 1998; Vol. 47, No. RR-7.
C. Centers for Disease Control Morbidity and Mortality Weekly Report:
“Immunization of Health-Care Workers: Recommendations”
December 26, 1997; Vol. 46, No. RR-18.
D. Centers for Disease Control Morbidity and Mortality Weekly Report:
“Recommendations for Prevention and Control of Hepatitis C
Virus (HCV) Infection and HCV-Related Chronic Disease”
October 16, 1998; Vol. 47, No. RR-19.

1. Orange-red biohazard warning labels will be used to identify lab
areas or disposal containers with blood or other potentially
infectious materials present.
2. Initial and annual training classes will be conducted by the Division
Health & Safety Managers for all employees assigned to tasks
where occupational exposure may occur.

E. Bloodborne pathogens standard and the construction industry
(OSHA letter of interpretation 01-26-93)
F. Clarification on first aid requirements for hazardous waste sites
(OSHA letter of interpretation 04-20-93)

F. Exposure Incident Investigation
The OHS and Division Health & Safety Manager will review the
circumstances of each exposure incident to determine if the appropriate
work procedures were being followed at the time of the incident and to
assess and implement any necessary corrective actions, including
changes required in the ECP.
3
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1. Introduction
Employees are at risk for exposure to and possible transmission of infectious
diseases each time they are in contact with blood or body fluids. Bloodborne
pathogens are microorganisms present in human blood and other body fluids that can
cause serious disease in humans and include, but are not limited to Hepatitis B Virus
(HBV), Hepatitis C Virus (HCV), and Human Immunodeficiency Virus (HIV).
Therefore, this exposure control plan (ECP) has been established to ensure that
employees are effectively informed concerning potential workplace health hazards
and that protective measures necessary to eliminate or minimize bloodborne
exposure incidents are utilized whenever possible.
2. Exposure Determination
The Medical Surveillance Evaluation form will be used to evaluate which employees
may incur occupational exposure to blood or other potentially infectious materials
when performing routine tasks and procedures. These exposure determinations will
be made without regard to the use of personal protective equipment and regardless
of exposure frequency.
The employees in the following job classifications may have occupational exposure
to bloodborne pathogens and are covered by this program:

HBV, HCV, and other bloodborne pathogens, regardless of the perceived risk
status of another individual. Universal precautions apply to blood, other body
fluids containing visible blood, semen, and vaginal fluids. Universal
precautions do not apply to feces, nasal secretions, saliva, sweat, tears,
sputum, urine, and vomitus unless they contain visible blood. Although these
fluids have an extremely low or nonexistent risk for bloodborne pathogens,
they are a potential source for other infectious diseases and precautions
should also be followed when these body fluids are present.
B. Engineering and Work Practice Controls
The following engineering controls shall be in place in all areas of
occupational exposure:
1. Accessible handwashing facilities. If soap and running water are not
available, an antiseptic hand cleaner in conjunction with clean paper
towels or antiseptic towelettes are acceptable temporary alternatives to
running water. When this alternative method is used, employees must
wash their hands with soap and running water as soon as feasible.
2. Containers for disposable contaminated sharps will be puncture
resistance, labeled a biohazard, leakproof, and have a closable top.
3. Containers for storage, transport, or shipment of blood or other
potentially infectious materials, regulated waste, and contaminated
laundry will be labeled with the biohazard symbol, site address, and
have a securely closing lid.

Occupational health nurse
Designated first aid providers
Medical laboratory employees

The following work practice controls must be strictly followed to minimize
exposure and isolate or remove bloodborne pathogens from the workplace:

Tasks and procedures which may expose employees to bloodborne pathogens
include:

4. Personal protective equipment will be provided at no cost to the
employee will be chosen based on the anticipated exposure to blood.
PPE is considered appropriate if it does not permit blood or other
potentially infectious materials to reach or pass through clothes, skin,
or mucous membranes of the eyes or mouth under normal conditions
of use and for the duration of time the equipment will be used. PPE
must be readily accessible and will be removed prior to leaving the
work area.

Treating cuts, abrasions, and burns
Cleaning contaminated environmental surfaces
Administering cardiopulmonary resuscitation (CPR)
Collecting samples at municipal waste sites or sewage lagoons
Environmental sewer samplers or sewer construction workers

A. “Universal precautions” are a required method of control to prevent exposure
to blood and body fluids. This term refers to the concept that all human blood
and certain human body fluids are treated as if known to be infectious for HIV,

a. Disposable, single use gloves shall be used as a protective
barrier in all situations in which contact with body fluids is
anticipated. Gloves of the correct size will be provided.
Disposable gloves will not be washed or disinfected for reuse
and will be replaced between employees and if they become
torn or punctured. Gloves are especially important if the
employee has cuts, abraded skin, chapped hands, or dermatitis.

1
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Construction of residential sewer lines
3. Exposure Control
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b. Liquid impermeable gowns, boots, and masks, in combination
with eye protective devices such as goggles and shatterproof
glasses with solid-side shields or chin-length face shields, shall
be worn whenever splashing, spraying, or spattering of blood
droplets or body fluids can be reasonably anticipated.

1. Universal precautions will be used when cleaning or decontaminating
any surface or equipment that may be contaminated. Appropriate PPE
will be used for protection during decontamination.

c. Disposable pocket mask ventilation devices should be provided
in all first aid kits and used to avoid mouth-to-mouth contact
during emergency cardiopulmonary resuscitation.
Examples of Recommended PPE (depending on task, more PPE may be needed).
Task

Gloves

Gown

Attachment 51-1

Mask

Goggles

Boots

Bleeding control w/ minimal bleeding

Yes

No

No

No

No

Bleeding control w /spurting blood

Yes

Yes

Yes

Yes

No

Cardiopulmonary resuscitation

No

No

Yes

No

No

Decontamination/clean-up

Yes

No

No

No

No

Collection of sewage waste

Yes

No

No

Yes

Yes

Construction of sewage lines

Yes

No

No

Yes

Yes

Medical laboratory activities

Yes

Yes

Yes

Yes

No

2. All contaminated environmental work surfaces such as countertops or
floors will be cleaned with a household bleach solution diluted 1:10
with water directly following contamination with blood or body fluids.
3. Instruments such as tweezers, bandage scissors, and thermometers
will be disposable rather than reusable equipment and will be disposed
of in an appropriate manner.
4. Broken, contaminated glassware will not be picked up directly with the
hands. It will be cleaned up using a mechanical means such as a
brush and dustpan or tongs.
4. Hepatitis B Vaccination

5. Eating, drinking, smoking, applying cosmetics, and handling of contact
lenses are prohibited in work areas where there is a reasonable
likelihood of occupational exposure. Food and drink will not be kept in
refrigerators, freezers, shelves, cabinets, or on counter tops where
blood or body fluids are present.
6. Contaminated needles and other sharps will not be bent or recapped
unless a one-handed technique is used. They will be disposed of in an
appropriate sharps container.
7. All regulated, biohazardous waste will be placed in a waste receptacle
that has designated red biohazard bags and a closable top controlled
by a foot peddle. When full, the bags shall be removed with gloved
hands, tied off, and placed in a biohazard shipping carton, to be held
for pick-up. If any biohazard bag appears to be leaking, it must be
double-bagged. The waste will be incinerated per federal and state
regulations.

Within 10 working days of placement, all employees assigned to tasks with potential
occupational exposure to bloodborne pathogens will be offered the Hepatitis B
vaccination at no cost to the employee, unless the employee has had a previous
Hepatitis B vaccination series, antibody testing reveals the employee is immune or
the vaccine is contraindicated for medical reasons. Further, this vaccination series
will be made immediately available to employees who have an occupational
exposure whether as a result of their assigned tasks or occurring from an incidental
contact.
The local occupational medical facility used for routine medical surveillance will
administer the vaccinations.
Employees who decline the Hepatitis B vaccine will sign a copy of the waiver form
located at the end of this attachment. The signed waiver will be stored in the
employee’s medical record with the Occupational Health Specialist. Employees may
initially decline the vaccination, but at a later date, while still covered under this plan,
may then decide to take them. The vaccinations will be made available to the
employee at that time.
Employees choosing to take the vaccination series will sign a consent form at the
occupational clinic prior to receiving the injections and are advised to read the
package insert regarding the efficacy, safety, method of administration, and benefits
of the vaccine. Employees may also ask questions directly of the Medical Service
Provider or local occupational physician. Employees are not required to participate
in a prescreening program (to determine immunity) before receiving the
vaccinations. If a routine booster of Hepatitis B vaccine is recommended by the U.S.
Public Health Service at a future date, such booster dose(s) will be made available
to affected employees.

C. Housekeeping
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5. Post-Exposure Incident Evaluation And Follow-Up
All occupational bloodborne pathogen exposures are to be reported to a Health &
Safety Representative or the Occupational Health Specialist immediately after initial
decontamination first aid is accomplished. Following the report of an exposure
incident, a confidential medical evaluation with an occupational physician will be
arranged as soon as possible, ideally no later than 1-2 hours after the incident has
occurred. In some states, depending on applicable workers’ compensation law,
employees may choose treatment from their personal physician. A copy of the
Bloodborne Pathogen Standard will be provided if the physician does not have a
copy. A written URS Incident Report will be completed as soon as possible, fully
describing the incident.

3. Post-exposure medical treatment will be offered in accordance with the
current recommendations of the U.S. Public Health Services. This
may include, but is not limited to:
a. A series of HIV post-exposure blood tests
b. Hepatitis B vaccination and/or Hepatitis B immune globulin
c. HIV post-exposure prophylactic medications
d. Evaluation of acute febrile illnesses following exposure
e. Employee counseling concerning precautions to take during the
period after the exposure incident and information on signs and
symptoms of potential illnesses.
C. Healthcare Professional’s Written Opinion

A. First aid protocol for treatment immediately after an exposure incident:

The Occupational Health Specialist will obtain and provide the employee with
a copy of the evaluating physician’s written opinion within 15 days of the
completion of the medical evaluation. A copy will be maintained in the
employee’s confidential medical record. The written opinion will be in
accordance with the requirements of the Bloodborne Pathogens Standard
indicating that the employee has been informed of any medical conditions
resulting from exposure that require further evaluation or treatment. All other
findings or diagnoses will remain confidential and will not be included in the
report.

1. Lacerations, punctures, and abrasions should be washed under cool
running water for at least 5 minutes allowing free bleeding. Cleanse
area well with soap or iodine solution. Apply sterile dressing as
needed. Give tetanus booster if indicated (7-10 years since last
booster).
2. Ocular exposure requires irrigation of the eye with water or sterile
normal saline solution for 15 minutes.
3. Mucous membrane exposure requires rinsing mouth with ½ strength
3% hydrogen peroxide for 30 seconds, four separate and consecutive
times.

6. Hazard Communication

B. Confidential Medical Evaluation

A. Fluorescent red or orange-red warning labels bearing the universal biohazard
symbol and the legend BIOHAZARD must be firmly affixed to all containers
(e.g. waste cans, sharps containers, and refrigerators) used for the storage or
shipment of blood or other potentially infectious materials.

1. The treating occupational physician will receive documentation of the
routes of exposure, the circumstances surrounding the incident, and
identification of the source individual (the individual the employee was
exposed to). The blood of the source individual will be tested if
possible and after consent is obtained. When legally permissible,
results of testing of the source individual will be made available to the
exposed employee with the exposed employee informed about the
applicable laws and regulations concerning the disclosure of the
identity and infectivity of the source individual.

B. All employees designated to perform tasks involving occupational exposure
shall receive bloodborne pathogens training at the time of initial assignment to
the job. This training will be given during working hours and at no cost to
employees. Refresher courses will be provided annually and if new tasks or
procedures are implemented. Material appropriate in content and vocabulary
to education level, literacy, and language of the employees shall be used for
all required training. The Division Health & Safety Representatives will be the
qualified instructors for the training classes.

2. Testing of the exposed employee’s blood, if consented to (the
employee may consent to baseline blood collection, but may request
that the sample not be tested for HIV for up to 90 days, it at all), is
recommended.

Training will include: making accessible a copy of the regulatory text of the
standard and explanation of its contents, general discussion on bloodborne
diseases and their transmission, exposure control plan, engineering and work
practice controls, personal protective equipment, hepatitis B vaccine,
5
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response to emergencies involving blood, how to handle exposure incidents,
the post-exposure evaluation and follow-up program, signs/labels/colorcoding, and question and answer time with the trainer.

HEPATITIS B VACCINATION DECLINATION FORM
I understand that due to my occupational exposure to blood or other potentially
infectious materials I may be at risk of acquiring hepatitis B virus (HBV) infection. I have
been given the opportunity to be vaccinated with hepatitis B vaccine, at no charge to
myself. However, I decline hepatitis B vaccination at this time. I understand that by
declining this vaccine, I continue to be at risk of acquiring hepatitis B, a serious disease.
If in the future I continue to have occupational exposure to blood or other potentially
infectious materials and I want to be vaccinated with hepatitis B vaccine, I can receive
the vaccine series at no cost to me.

7. Exposure Incident Investigation
The site Health & Safety Representative will review the circumstances of any
exposure incident to determine corrective actions. The incident report will include:
A. Engineering controls in use at the time
B. Work practices followed
C. A description of any equipment being used
D. A description of the work being performed
E. PPE that was used at the time of the incident
F. Date, time, and location of the incident

Name___________________________________

G. Employee’s training
Within 24 hours, a copy of this incident report will be forwarded to the Occupational
Health Specialist and Division Health & Safety Manager who will evaluate what
follow-up actions should be addressed, including if revisions need to be made to the
Exposure Control Plan.

Date____________________________________

8. Recordkeeping
A. The Occupational Health Specialist will be responsible for establishing and
maintaining accurate, confidential workers’ compensation medical records for
each employee with occupational exposure for the duration of employment
plus 30 years in accordance with OSHA 29 CFR 1910.1020 “Access to
Employee Exposure and Medical Records”.

Witness_________________________________

Date____________________________________

B. The Division Health & Safety Manager will responsible for maintaining the
bloodborne pathogens training class records for at least 3 years from the date
of training. The records will include the date of the training class, a summary
of the class contents, the names of the qualified instructors, and the names
and job titles of person attending the training.
C. Employee medical records will be made available to employees (or their
designated representative) with written consent by the employee within 15
working days of request.
D. An exposure incident will be evaluated by the Occupational Health Specialist
and Corporate Health & Safety Managers to determine if the case meets
OSHA’s Recordkeeping Requirements (29 CFR 1904).
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x

1. Applicability
This program applies to URS projects in which truck-mounted or other engine
powered drill rigs are used. The primary responsibility for drilling safety is with
the drilling contractor.

Before moving a rig, the operator must do the following:

The purpose of this SMS is to provide an overview for working safely around
drilling operations with truck-mounted and other engine-powered drill rigs. The
procedure addresses off-road movement of drill rigs, overhead and buried
utilities, use of augers, rotary and core drilling, and other drilling operations and
activities. More detailed drilling safety guidelines are provided in the document
“Environmental Remediation Drilling Safety Guideline” that is attached in Section
5.
3. Implementation

Qualifications

Drill rig safety and maintenance is the responsibility of the drill
rig operator. URS employees are responsible for their own
safety including recognizing and avoiding drill rig hazards. URS
employees that observe a drill rig condition believed to be
unsafe shall advise the drill rig operator of the unsafe condition.
If the drilling firm is a subcontractor to URS, work will be
stopped if conditions are determined to be unsafe.
Drilling subcontractors shall be qualified in accordance with
SMS 46. The project manager has primary responsibility for the
qualification process.

4. Safety Guidelines
A. General Guidelines
URS technicians, geologists, engineers, or other field staff assigned to
observe drilling operations or collect soil samples should observe the
following guidelines:
x

x

URS engineers, technician, and geologists shall not assist the drillers
with the drilling equipment or supplies and shall not at any time operate
the drill rig controls.

B. Movement of Drill Rigs

2. Purpose and Scope

Field Activities

SMS 056
Issue Date: November 2000
Revision 2: May 2007

Require a meeting at project start-up regarding the drill rig operator
responsibility for rig safety and any site and equipment specific safety
requirements
Set up any sample tables and general work areas for the URS field
staff to the side of the drill rig (preferably 10 meters away) and not
directly behind the rig.

1

x

To the extent practical, walk the planned route of travel and inspect it
for depressions, gullies, ruts, and other obstacles.

x

Check the brakes of the truck/carrier, especially if the terrain along the
route of travel is rough or sloped.

x

Discharge all passengers before moving on rough or steep terrain.

x

Engage the front axle (on 4x4, 6x6, etc. vehicles) before traversing
rough or steep terrain.

Driving drill rigs along the sides of hills or embankments should be
avoided; however, if side-hill travel becomes necessary, the operator must
conservatively evaluate the ability of the rig to remain upright while on the
hill or embankment. The possibility must be considered that the presence
of drilling tools on the rig may reduce the ability of the rig to remain upright
(raises the center of mass of the rig).
Logs, ditches, road curbs, and other long and horizontal obstacles should
be normally approached and driven over squarely, not at an angle.
When close lateral or overhead clearance is encountered, the driver of the
rig should be guided by another person on the ground.
Loads on the drill rig and truck must be properly stored while the truck is
moving, and the mast must be in the fully lowered position.
After the rig has been positioned to begin drilling, all brakes and/or locks
must be set before drilling begins. If the rig is positioned on a steep grade
and leveling of the ground is impossible or impractical, the wheel of the
transport vehicle should be blocked and other means of preventing the rig
from moving or topping over employed.
C. Buried and Overhead Utilities
The location of overhead and buried utility lines must be determined
before drilling begins, and the locations should be noted on boring plans
and/or assignment sheets.
When overhead power lines are close by, the drill rig mast should not be
raised unless the distance between the rig and the nearest power line is at
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least 20 feet (7 meters) or other distance as required by local ordinances,
whichever is greater. The drill rig operator or assistant should walk
completely around the rig to make sure that proper distance exists.
When the drill rig is positioned near an overhead line, the rig operator
should be aware that hoist lines and power lines can be moved towards
each other by wind. When necessary and approved by the Project
Manager (PM), the utility and/or power lines may be shielded, shut down,
or moved by the appropriate personnel.
For additional information, please refer to SMS 34 “Utility Clearances and
Isolation”.
D. Clearing the Work Area

those in the work area as it rotates with the drill stem. URS does not
permit drillers to use manual tools (e.g. pipe wrenches) in combination
with a rotating drill stem to break rods. Manual tools may be used if the
drill stem is isolated/positively disengaged.
Mechanical means of rod separation that are permitted include:
x

Opposing hydraulic controls

x

Rod locking devices

x

Hydraulic breakout tools

x

Hydraulic foot clamps

G. Safe Use of Hand Tools

Before a drill rig is positioned to drill, the area on which the rig is to be
positioned should be cleared of removable obstacles and the rig should be
leveled if sloped. The cleared/leveled area should be large enough to
accommodate the rig and supplies.
E. Safe Use of Augers

Regulations regarding hand tools should be observed in addition to the
guidelines provided below:
x

Each tool should be used only to perform tasks for which it was
originally designed.

x

Damaged tools should be repaired before use or discarded.

Never place hands or fingers under the bottom of an auger flight or drill
rods when hoisting the augers or rods over the top of another auger or rod
in the ground or other hard surfaces, such as the drill rig platform.

x

Safety goggles or glasses should be worn when using a hammer or
chisel. Nearby co-workers and by-standers should be required to wear
safety goggles or glasses also, or move away.

Never allow feet to get under the auger or drill rod while they are being
hoisted.

x

Tools should be kept cleaned and stored in an orderly manner when
not in use.

When the drill is rotating, stay clear of the drill string and other rotating
components of the drill rig. Never reach behind or around a rotating auger
for any reason.
Move auger cuttings away from the auger with a long-handled shovel or
spade; never use hands or feet.
Never clean an auger attached to the drill rig unless the transmission is in
neutral or the engine is off, and the auger has stopped rotating.
Do not wear loose clothing or jewelry while working near the drill rig. Long
hair must be pulled back to avoid entanglement with moving parts.
Hearing protection is required when working near an operating drill rig.
F. Rod Separation
Use of manual tools (e.g. pipe wrenches) in combination with rotation of
the drill stem is not permitted. Manual tools are not designed for the load,
and may break. The tool also creates a significant impact hazard for
3

H. Safe use of Wire Line Hoists, Wire Rope, and Hoisting Hardware
Safety rules described in Title 29 Code of Federal Regulations (CFR)
1926.552 and guidelines contained in the Wire Rope User's Manual
published by the American Iron and Steel Institute shall be used whenever
wire line hoists, wire rope, or hoisting hardware are used. The driller
should provide written reports (upon request) documenting inspections of
equipment.
I. Traffic Safety
Drilling in streets, parking lots or other areas of vehicular traffic requires
definition of the work zones with cones, warning tape, etc. and compliance
with local police requirements. Refer to SMS 32 “Work Zone Traffic
Control”.
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J. Fire Safety
x

Fire extinguishers (type ABC) shall be kept on or near drill rigs for
fighting small fires.

x

If methane or other flammable gases or vapors are suspected in the
area, a combustible gas indicator (CGI) shall be used to monitor the air
near the borehole with all work to stop at 20 percent of the Lower
Explosive Limit (LEL).

x

SMS 056
Issue Date: November 2000
Revision 2: May 2007

Work shall stop during lightning storms.

x

Once a drilling site has been surface cleared and a pilot hole
established as described above, the drilling contractor will be notified
that the site is available for subsurface drilling.

x

Additional guidance for MEC/UXO support during drilling activities is
provided in URS SMS 039.

L. Protective Gear
1. Minimum Protective Gear
Items listed below should be worn by all staff working within 30 feet
(10 meters) of drilling activities.

K. Drilling at Potential MEC/UXO Sites
If the project site is suspected of munitions and explosives of concern
(MEC) or unexploded ordnance (UXO) contamination, the UXO team will
conduct a reconnaissance and MEC/UXO avoidance to provide clear
access routes to each site prior to drilling crews entering the area. The
following procedures will be implemented:
x

x

Drilling operations on MEC/UXO sites will not be conducted until a
complete plan for the site is prepared and/or approved by the URS
UXO Safety Officer. MEC/UXO avoidance must be conducted during
drilling operations on known or suspect MEC/UXO sites (SMS-039).

If MEC/UXO is encountered on the ground surface, the UXO team will
clearly mark the area where it is found, report it to the proper
authorities, and divert the approach path around it.

x

The UXO team will conduct an access survey using the appropriate
geophysical instrument over the approach path for avoidance of
MEC/UXO that may be in the subsurface. If a magnetic anomaly is
encountered, it will be assumed to be MEC/UXO and the approach
path will be diverted around the anomaly. UXO personnel only will
operate the appropriate geophysical instrument and identify
MEC/UXO.

Hearing Protection;

x

Hard Hat;

x

Eye Protection (safety glasses, goggles, or face-shield)

x

Safety Shoes (shoes or boots with steel toes)

2. Other Gear
Items listed below should be worn when conditions warrant their
use. Some of the conditions are listed after each item.

The UXO team will identify, and clearly mark the boundaries of a clear
approach path for the drilling crews, vehicles, and equipment to enter
the site. This path will be, at a minimum, twice the width of the widest
vehicle. No personnel will be allowed outside any marked boundary.

x

x

x

x

Safety Harnesses and Lifelines: Safety harnesses and
lifelines shall be worn by all persons working on top of an
elevated derrick beam or mast. The lifeline should be secured
at a position that will allow a person to fall no more than six feet
(2 meters). OSHA Fall Protection (1926 Subpart M)
requirements apply.

x

Life Vests: Use for work over water.

5. Resources
A. International Association of Drilling Contractors Safety Alerts
http://iadc.org/alerts.htm

An incremental geophysical survey of the drill hole location(s) will be
initially accomplished by the UXO team using a hand auger to install a
pilot hole. If MEC/UXO is encountered or an anomaly cannot be
positively identified as inert material, HTRW sampling personnel will
select a new drill hole location.

B. Fall Protection - SMS 040
C. Hearing Conservation - SMS 026
D. Subcontractor Health and Safety Requirements - SMS 046
E. Utility Clearances and Isolation - SMS 034
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F. Munitions Response / Munitions and Explosives of Concern - SMS 039
1. Applicability

G. Environmental Remediation Drilling Safety Guideline

This procedure applies to URS projects where field crews are working outdoors
in damp and cool (below 50° F or 10°C) conditions or anytime temperatures are
below 32°F or 0°C.
2. Purpose and Scope
The purpose of this procedure is to protect project personnel from the following
conditions:
Hypothermia: Hypothermia results when the body loses heat faster than it can
be produced. When this situation first occurs, blood vessels in the skin constrict
in an attempt to conserve vital internal heat. Hands and feet are first affected. If
the body continues to lose heat, involuntary shivers begin. This is the body's way
of attempting to produce more heat, and it is usually the first real warning sign of
hypothermia. Further heat loss produces speech difficulty, confusion, loss of
manual dexterity, collapse, and finally death. Wet clothes or immersion in cold
water greatly increases the hypothermia risk. The progressive clinical
presentation of hypothermia may be seen in Attachment 59-1.
Frostbite: Local injury resulting from cold is included in the generic term frostbite.
There are several degrees of damage. Frostbite can be categorized into:
Frost Nip or Initial Frostbite: (1st degree frostbite) Characterized by
blanching or whitening of skin.
Superficial Frostbite: (2nd degree frostbite) Skin has a waxy or white
appearance and is firm to the touch, but tissue beneath is resilient. Blistering
and peeling of the frozen skin will follow exposure.
Deep Frostbite: (3rd degree frostbite) Tissues are cold, pale, and solid;
extremely serious injury with possible amputation of affected area.
Frostbite can occur without hypothermia when the extremities do not receive
sufficient heat. The toes, fingers, cheeks, and ears are the most commonly
affected. Frostbite occurs when there is freezing of the fluids around the cells of the
affected tissues. The first symptom of frostbite is an uncomfortable sensation of
coldness, followed by numbness. There may be tingling, stinging, or cramping.
Contact by the skin with tools or other metal objects below 20°F (-7°C) may result in
contact frostbite.
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weather.

3. Implementation

Avoiding caffeine and alcohol. Alcohol will accelerate loss of body
heat.

Field Activities - Implementation of this procedure is the responsibility of the
Project Manager and the field supervisor.

Eat high calorie snacks to help maintain body metabolism.

4. Requirements
A. Carefully plan work anticipated to be performed in cool or cold conditions.
Include costs in project budgets for specialized equipment and supplies
needed to complete the field activities.
B. Monitor weather forecasts immediately prior to entering the field.

If possible, heavy work should be scheduled during the warmer parts
of the day. Take breaks out of the cold.
Work in pairs to keep an eye on each other and watch for signs of cold
stress.
NEVER IGNORE SHIVERING. Persistent or violent shivering is a
clear warning that you are on the verge of hypothermia.

C. Observe and monitor weather conditions such as ambient temperature,
wind speed, and precipitation while in the field. Use Attachment 59-2 to
determine wind chill.

Avoid exhaustion.
D. Wear at least 3 layers of clothing.
F. When possible, use the following engineering controls:
An outer layer to break the wind and allow some ventilation (e.g.,
Gortex® or nylon)

Provide shelter to escape cold, wind and precipitation

A middle layer of down, wool, or similar materials to provide insulation

Provide a source of heat (such as warm packs or portable heaters)

An inner layer of cotton or synthetic weave to allow ventilation

Use insulating materials on equipment handles when temperatures
drop below 30°F or -1°C.

In addition:
G. Watch for symptoms and signs of hypothermia (see Attachment 59-1).
Wear a hat. Up to 40% of body heat can be lost when the head is left
exposed.

H. Treat cold stress illness as follows:
Hypothermia: Prompt treatment of hypothermia is essential. Once the
body temperature drops below 95°F or 35°C, the loss of temperature
control occurs, and the body can no longer rewarm itself. Initial
treatment includes reducing heat loss by moving the individual out of the
wind and cold, removal of wet clothing, applying external heat (such as a
pre-warmed sleeping bag, electric blanket, or body-heat from other
workers) and follow-up medical attention.

Wear insulated boots or other insulated footwear.
Keep a change of dry clothing available in case work clothes become
wet.
Do not wear tight clothing. Loose clothing allows better ventilation.
E. Use the following work practices:

Frost Bite: The initial treatment for frostbite includes bringing the
individual to a warm location, removal of clothing in the affected area,
and, if help is delayed, placing the affected parts in warm (100° to104°
F or 38° to 40°C) water. Do not massage or rub the frostbite area. After

Use Attachment 59-3 to establish work/rest cycles in cold weather.
Drink plenty of warm liquids. It is easy to become dehydrated in cold
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the initial treatment, wrap the affected area loosely in sterile gauze and
seek medical attention.

Keep a positive attitude about your rescue. This will increase your
chances of survival.

For further discussion on Cold Stress treatment, please refer to
Attachment 59-1

If there is more than one person in the water, huddling is
recommended.

I. Hypothermia in Water:

J. Training

Loss of body heat to the water is a major cause of deaths in boating
accidents. Often the cause of death is listed as drowning; however the
primary cause is often hypothermia. It should also be noted that alcohol
lowers the body temperature around two to three degrees by dilating the
blood vessels. Do not drink alcohol around cold water. The following table
shows the effects of hypothermia in water:
WATER
TEMPERATURE
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EXHAUSTION

SURVIVAL TIME

Workers at risk of developing hypothermia or cold-related injury will be
trained in:
recognition of the signs and symptoms of cold injury or impending
hypothermia,
proper re-warming procedures and appropriate first aid treatment,
proper use of clothing,
proper eating and drinking practices

32.5° F (0°C)

Under 15 min.

Under 15 to 45 min.

32.5 to 40°F (0 – 4°C)

15 to 30 min.

30 to 90 min.

40 to 50°F (4 – 10°C)

30 to 60 min.

1 to 3 hrs.

50 to 60°F (10 – 16°C)

1 to 2 hrs.

1 to 6 hrs.

60 to 70°F (16 – 21°C)

2 to 7 hrs.

2 to 40 hrs.

A. Completed Project Hazard Analysis form (see Health and Safety Website
– “Hazard Analysis")

60 to 70°F (16 – 21°C)

3 to 12 hrs.

3 hrs. to indefinite

B. Cold stress training records

safe work practices appropriate to the work that is to be performed.
5. Documentation Summary
File these records in the Project Safety File.

Over 80°F (27°C)

Indefinite

6. Resources

Indefinite

A. OSHA Fact Sheets – “Protecting Workers in Cold Environments”
http://www.osha-slc.gov/OshDoc/Fact_data/FSNO98-55.html

SOME POINTS TO REMEMBER:

B. Attachment 59-1 “Signs of, and Treatment for, Cold Stress related
Illnesses”

Wear your PFD. Review SMS 053 - Marine Safety and Boat
Operations.

C. Attachment 59-2(a) “Wind Chill Index” (units in °F and miles/hour)

If water is less than 50°F (10°C), wear a wet suit or dry suit for work in
water (e.g., wading) or if significant potential to fall in water.

D. Attachment 59-2(b) “Wind Chill Index” (units in °C and Kilometers/hour)
E. Attachment 59-3 "TLVs Work/Warm-up Schedule for Outside Workers
based on a Four-hour Shift"

While in the water, do not attempt to swim unless to reach nearby
safety. Unnecessary swimming increases the rate of body heat loss.
Keep your head out of the water. This will increase your survival time.

F. OSHA Publication 3156 – Quick Reference Card
http://www.osha.gov/Publications/osha3156.pdf
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Attachment 59-1
Signs of and Treatment for Cold Stress Related Illnesses

Attachment 59-2(a)
Wind-Chill Index1
(miles per hour and °F.)

Condition
Hypothermia
Mild
(98° - 90° F)
(36° - 32°C)

Hypothermia
Moderate
(90° - 86° F)
(32° - 30°C)

Hypothermia
Severe
(86° - 78° F)
(30° - 26°C)

Frostbite

Trench Foot

Signs/Symptoms
shivering
lack of coordination
stumbling, fumbling hands
slurred speech
memory loss
pale, cold skin

shivering stops
unable to walk or stand
confused and irrational

severe muscle stiffness
very sleepy or unconscious
ice cold skin
death
Cold, tingling, stinging or
aching feeling in frostbitten
area; numbness
Skin color turns red, then
purple, then white or very pale
skin, cold to the touch
Blisters in severe cases
Tingling, itching or burning
sensation
Blisters

Treatment
move to warm area
stay active
remove wet clothes and
replace with dry clothes or
blankets
cover the head
drink warm (not hot) sugary
drink
All of the above, plus
Call for an ambulance
Cover all extremities
completely
Place very warm objects,
such as hot packs or water
bottles on the victim's head,
neck, chest and groin
Call for an ambulance
Treat the victim very gently
Do not attempt to re-warm -the victim should receive
treatment in a hospital
Seek medical attention
Do not rub the area
Wrap in soft cloth
If help is delayed, immerse in
warm, not hot, water

ACTUAL THERMOMETER READING ( F)
50

40

Wind speed in
mph

30

20

10

0

-10

-20

-30

-40

EQUIVALENT TEMPERATURE ( F)

calm

50

40

30

20

10

0

-10

-20

-30

-40

5

48

37

27

16

6

-5

-15

-26

-36

-47

10

40

28

16

4

-9

-21

-33

-46

-58

-70

15

36

22

9

-5

-18

-36

-45

-58

-72

-85

20

32

18

4

-10

-25

-39

-53

-67

-82

-96

25

30

16

0

-15

-29

-44

-59

-74

-88

-104

30

28

13

-2

-18

-33

-48

-63

-79

-94

-109

35

27

11

-4

-20

-35

-49

-67

-82

-98

-113

40

26

10

-6

-21

-37

-53

-69

-85

-100

-116

Over 40 mph

Little Danger

(little added effect)

(for properly clothed
person)

Increasing Danger

Great Danger

(Danger from freezing of exposed flesh)

1

Source: Fundamentals of Industrial Hygiene, Third Edition. Plog, B.A., Benjamin,
G.S., Kerwin, M.A., National Safety Council, 1988

Soak feet in warm water, then
wrap with dry cloth
bandages
Drink a warm, sugary drink

Source: Princeton University, Department of Environmental Health and Safety, posted 2/2/99.
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Cold Stress
Attachment 59-2(b)
Wind-chill Index1

Attachment-59-3
TLVs Work/Warm-up Schedule for Outside Workers based on a Four-hour Shift*

(Kilometers per hour and °C.)

The ACGIH has adopted the guidelines developed by the Saskatchewan Labour for working
outdoors in cold weather conditions. These guidelines recommend protective clothing and limits
on exposure time. The recommended exposure times are based on the wind chill factor, a
scale based on air temperature and wind speed. The work-break schedule applies to any fourhour period with moderate or heavy activity. The warm-up break periods are of 10-minute
duration in a warm location. The schedule assumes that "normal breaks" are taken once every
two hours. At the end of a 4-hour period, an extended break (e.g. lunch break) in a warm
location is recommended. More information is available in the ACGIH publications "2000 TLVs
and BEIs" and "Documentation of TLVs and BEIs" and on the Saskatchewan Labour web page
"Cold Conditions Guidelines for Outside Workers".

Estimated Actual temperature reading (°C)
wind speed
(in km/h)
0 (Calm)
8
16
24
32
40
48
56
64
(Wind
speeds
greater than
64 km/h
have little
additional
effect.)

10 5
0
-5
-10 -15 -20 -25
-30 -35 -40
-45 -50
Equivalent chill temperature (°C)
10 5
0
-5 -10 -15 -20 -25 -30 -35 -40
-45 -50
9
3
-2
-7 -12 -18 -23 -28 -33 -38 -44
-49 -54
4
-2 -7
-14 -20 -27 -33 -38 -45 -50 -57
-63 -69
2
-5 -11 -18 -25 -32 -38 -45 -52 -58 -65
-72 -78
0
-7 -14 -21 -28 -35 -42 -50 -56 -64 -71
-78 -84
-1 -8 -16 -24 -31 -38 -46 -53 -60 -67 -76
-82 -90
-2 -10 -17 -25 -33 -40 -48 -55 -63 -70 -78
-86 -94
-3 -11 -18 -26 -34 -42 -50 -58 -65 -73 -81
-89 -96
-3 -11 -19 -27 -35 -43 -51 -59 -66 -74 -82
-90 -98
LOW HAZARD
INCREASING HIGH HAZARD
Risk of exposed, dry HAZARD
Flesh may freeze within 30seconds.
skin being affected in Danger from
less than one hour.
freezing of
Awareness of hazard exposed flesh
low.
within one
minute.

The table was originally developed by the U.S. Army Research Institute of Environmental Medicine,
Natick, MA, and is adapted from the 1995-1996 Threshold Limit Values for Chemical Substances and
Physical Agents and Biological Exposure Indices, published by the ACGIH. The ACGIH publication
provides the equivalent table with temperature in degrees Fahrenheit and wind speed in mph.
Equivalent chill temperature requiring dry clothing to maintain core body temperature above 36°C
(96.8°F).

Air Temperature Sunny Sky

No Noticeable
Wind

°C
(approx.)

°F
(approx.)

-26° to 28°

5 mph Wind

10 mph Wind

15 mph Wind

20 mph Wind

Max.
No. of
Max.
No. of
Breaks* Work
work
Breaks
Period
Period *

Max.
No. of
Work
Breaks
Period

Max.
No. of
Work
Breaks
Period

Max.
No. of
Work
Breaks
Period

-15° to 19°

(Norm breaks)
1

(Norm breaks)
1

75
min.

2

55
min.

3

40
min.

4

-29°to 31°

-20°to 24°

(Norm breaks)
1

75
min.

2

55
min.

3

40
min.

4

30
min.

5

-32° to 34°

-25°to 29°

75
min.

2

55
min.

3

40
min.

4

30
min.

5

-35° to 37°

-30° to 34°

55
min.

3

40
min.

4

30
min.

5

-38° to 39°

-35° to 39°

40
min.

4

30
min.

5

-40° to 42°

-40°to 44°

30
min.

5

-43° &
below

-45° &
below

Non-emergency
work should
cease

Non-emergency
work should
cease

Non-emergency
work should
cease

Non-emergency
work should
cease

Non-emergency
work should
cease

*2000 TLVs and BEIs - Threshold Limit Values for Chemical Substances and Physical Agents and
Biological Exposure Indices. Cincinnati : American Conference of Governmental Industrial Hygienists
(ACGIH), 2000 - page 176. Adopted from Saskatchewan Labour "Cold Conditions Guidelines for
Outside Workers"
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HAND SAFETY
3. Select PPE that will protect employees if hazards cannot be eliminated.

1. Applicability

a. Review Material Safety Data Sheets for project or task-specific
chemicals to determine appropriate PPE. If needed, consult with the
URS Health and Safety Representative for assistance.

This standard applies to the operations of URS Corporation and its subsidiary
companies.
2. Purpose and Scope

b. Review glove manufacturer recommendations for both physical and
chemical protection.

This procedure is intended to protect employees from activities that might or could
expose them to injury. This procedure provides information on recognizing those
conditions that require personal protective equipment or specific work practices to
reduce hand injury risk.

c. Obtain gloves of the correct size for project field staff
d. When both chemical and physical protection are of concern, the
chemical protection gloves (e.g. nitrile) shall be worn inside the
physical protection gloves (e.g. leather, Kevlar®).

Hand injuries represent over 25% of the medical treatment cases in URS and
subsidiary operations. These injuries can be prevented by using the proper tool,
body position, and PPE.

e. Latex gloves are not recommended for chemical protection.

Also refer to SMS 016, Hand Tools and Portable Equipment.

B. Guidelines for Working With and Around Equipment (Hand Tools, Portable
Equipment)

3. Implementation

1. General

Implementation of this procedure is the responsibility of the manager directing
activities of the facility or site.

a. Keep hand and power tools in good repair and used only for the task
for which they were designed.

A Corporate, Regional, or Strategic Business Unit (SBU) HSE Manager must
approve deviations from this procedure.

b. Remove damaged or defective tools from service.

4. Requirements

c. Do not remove or bypass a guarding device for any reason.

A. Personal Protective Equipment

d. Keep surfaces and handles clean and free of excess oil to prevent
slipping.

1. Perform hazard assessments for those work activities likely to require
PPE.

e. Wear proper PPE, including gloves, as necessary.

a. Use SMS 29-1 (PPE Hazard Assessment Certification Form) to
perform the assessment. The Hazard Assessment Certification Form
shall accompany URS personnel at job sites for use in the event of a
job or task change.

f. Do not carry sharp tools in pockets.

b. Reevaluate completed hazard assessments when the job or task
changes.

h. Wrenches must have a good bite before pressure is applied.

2. If possible, eliminate the hazards identified through engineering or
administrative controls. Examples of controls are: chemical substitution,
machine guarding, and use of different tools.

1

g. Clean tools and return to the toolbox or storage area upon
completion of a job.

i. Brace yourself by placing your body in the proper position so that
in case the tool slips you will not fall.
ii. Make sure hands and fingers have sufficient clearance in the
event the tool slips.

2
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iii. Always pull on a wrench, never push.

iii. Maintain the non-cutting hand and arm towards the body and out
of the direction of cutting tool if it were to slip out of the material
being cut.

i. When working with tools overhead, place tools in a holding
receptacle when not in use.
j. Do not throw tools from place to place, from person to person, or
drop from heights.

iv. Ensure that the tool is sharp and clean; dirty and dull tools
typically cause poor cuts and more hazard than a sharp clean
cutting tool

k. Inspect all tools prior to start-up or use to identify any defects.

v. Store these tools correctly with covers in-place or blades
retracted as provided by the manufacturer.

l. Powered hand tools should not be capable of being locked in the on
position.

vi. On tasks where cutting may be very frequent or an all day task
(e.g., liner samples), Kevlar® gloves should be considered in the
PPE evaluation for the project.

m. Require that all power-fastening devices be equipped with a safety
interlock capable of activation only when in contact with the work
surface.

vii. Do not remove guards on paper cutters.
3. Moving/Rotating Equipment

n. Do not allow loose clothing, long hair, loose jewelry, rings and chains
to be worn while working with power tools.

a. General Requirements for Drilling
i. Require a meeting at project start-up regarding the drill rig
operator responsibility for rig safety and any site and equipment
specific safety requirements. The significant potential for hand
injuries (including finger amputation) in drilling operations
requires proper work practices and well-maintained equipment.

o. Do not use cheater pipes.
p. Make provisions to prevent machines from restarting through proper
lockout/tagout (refer to SMS 023 – Lockout and Tagout Safety).

ii. Set up any sample tables and general work areas for the URS
field staff to the side of the drill rig (preferably 10 meters away)
and not directly behind the rig.

2. Cutting Tools
a. Always use the specific tool for the task. Tubing cutters, snips, selfretracting knives, concealed blade cutters, and related tools are task
specific and minimize the risk of hand injury. Sample tools may be
seen in Attachment 64-1.

iii. URS engineers, technician, and geologists shall not assist
drillers with the drilling equipment or supplies and shall not at
any time operate the drill rig controls.

b. Fixed open blades knives (FOBK) are prohibited from use. Examples
of fixed open blade knives include pocket knives, multi-tools, hunting
knives, and standard utility knives.

iv. Do not wear loose clothing or jewelry while working near
rotating equipment.
b. Safe Use of Augers (Drilling work)

c. Personnel when utilizing cutting tools shall observe the following
precautions to the fullest extent possible:
i. Use the correct tool and correct size tool for the job,

i. When the drill is rotating, stay clear of the drill string and other
rotating components of the drill rig. Never reach behind or
around a rotating auger for any reason.

ii. Cut in a direction away from yourself and not towards other
workers in the area,

ii. Move auger cuttings away from the auger with a long-handled
shovel or spade; never use hands.

3
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iii. Never clean an auger attached to the drill rig unless the
transmission is in neutral or the engine is off, and the auger has
stopped rotating.
c.

3. Minimizing repetition. Even simple, light tasks may eventually cause
injury. If possible, avoid repetitive movements or holding an object in the
same way for extended periods of time.

Other Rotating Equipment (feed augers, chippers, conveyors, etc.)

4. Reduce speed and force. Reducing the speed with which you do a
forceful, repetitive movement gives your wrist time to recover from the
effort. Using power tools helps reduce the force.

i. Never place hands, fingers, extremities near hoppers and
operational areas of machinery.

5. Rest your hands. Periodically give your hands a break by letting them
rest briefly. Or you may be able to alternate easy and hard tasks, switch
hands, or rotate work activities.

ii. When the equipment is rotating, stay clear of the rotating
components and only operate equipment with proper machine
guarding in place.
iii. Never clean a jammed piece of equipment unless the
transmission is in neutral and the power source or the engine is
off, and the moving parts of the equipment have stopped
rotating. Refer to SMS 23, Lockout and Tagout Safety.

D.

Biological Impacts
1. Poisonous Plants
a. Personnel in regions where potential contact with poisonous plants
should be aware of the hazard.

5. Physical Hazards – Non-tool
a. Activities such as drum handling, fencing, work near razor-wire,
manhole cover removal and demolition also pose hazards to hands

i. Avoid contact

b. The SMS 29 - Personnel Protective Equipment should be utilized to
determine what type of PPE will be needed for a job.

iii. Thorough hand cleaning after impact prior to further work tasks

ii. Wear appropriate PPE

2. Further information can be obtained from the SMS 47 - Biological Hazards

c. Plan work to avoid pinch points for hands when moving drums,
moving man-hole covers back in to position, and handling other
heavy objects.

E.

Cleaning Hands
1. Avoid contamination of hands by proper use of gloves when contact with
physical, chemical, or biological hazards is possible.

d. Work handling scrap metal or other sharp edges requires proper
hand PPE (Kevlar® or leather gloves).

2. Use soap and water for normal hand cleaning. Do not use solvents for
cleaning as they remove essential oils in the skin and may cause
dermatitis. Do not use pressure washers for hand cleaning.

C. Ergonomics - Hand & Wrist Care
1. Keep your wrist in neutral. Avoid using your wrist in a bent (flexed),
extended, or twisted position for long periods of time. Instead try to
maintain a neutral (straight) wrist position. Ergonomic tools may be
needed for long-term work.

3. If the hands contact a corrosive (e.g. nitric acid), wash the area with
water for fifteen minutes and then seek medical attention.
4. Use antibiotic ointment and skin protection on minor breaks/scratches of
the skin.

2. Watch your grip. Gripping, grasping, or lifting with the thumb and index
finger can put stress on your wrist. When practical, use the whole hand
and all the fingers to grasp an object.

5. Resources
A. SMS 16 - Hand Tools and Portable Equipment
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HAND SAFETY
B. SMS 29 - Personal Protective Equipment

Types of safety knives or alternative cutting tools:

C. SMS 54 - Office Ergonomics

Self-retracting utility knives (brands – OLFA, Martor, Allway Tools)

D. SMS 56 - Drilling Safety Guidelines

Guarded utility knives (brands – The Safety Knife Co., Martor)

Shears, snips, scissors (brands – Ridgid, Craftsman, Wolfcraft)

Concealed blade cutters (brands – The Safety Knife Co., Martor)

1
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INJURY MANAGEMENT
1. Applicability

Pipe cutters (brands – Ridgid, Empire)

This standard applies to all U.S. based operations of URS Corporation and its
subsidiary companies..
2. Purpose and Scope
This standard is designed to ensure that employees receive appropriate,
immediate, and high-quality health care services that will minimize disability,
promote rapid recovery and save lives.
3. Implementation

Specialty cutter (brand – Geoprobe)

Implementation of this procedure is the responsibility of the manager directing
activities of the facility or site.
A Corporate, Regional, or Strategic Business Unit (SBU) HSE Manager must
approve deviations from this procedure.
4. Requirements
A. Pre-Injury Management
The following pro-active plans and procedures shall be in place before an
injury or illness occurs.
1. Work Site Evaluation
Project and office locations shall evaluate their location for first aid and
medical requirements. The following factors should be considered:

2

x

Types of accidents that could reasonably occur

x

Location of local clinics and hospitals

x

Response time for external emergency services

x

If corrosive or hazardous materials are in use

x

Any industry specific requirements

x

Types of training for employees and first aid responders

x

What first aid supplies should be available

1
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2. First Aid Services

Field and office location shall identify a suitable local clinic, preferably
specializing in occupational medicine, to treat non-emergency injuries
and illnesses. In addition, a local hospital emergency room shall be
identified for treatment of life threatening or after hours injuries. The
URS Occupational Health Specialist (OHS) or the workers’
compensation insurance carrier pre-injury consultant should be
contacted to provide a listing of recommended medical facilities.

a. First Aid Responders
At least one person, and preferably two or more, trained in first aid
must be available at the worksite if either of these conditions exist:
(1). If life threatening injuries can reasonably be expected, trained
personnel must be available within 3 to 4 minutes. This
generally means that community emergency medical services
cannot be relied on since their response time is usually
greater than 3 minutes.

The HSE Representative should visit the medical facility and meet with
the medical provider in order to establish expectations. Clinics should
be conveniently located, clean, professionally staffed, offer multiple
services and be supportive of early return to work practices.

(2). If no life threatening injuries can reasonably be expected, the
response time for trained personnel is extended to 15
minutes.
The trained first aid responders should be designated so that the other
employees know who they are and how to contact them. The trained
responder must have a current first aid certificate and be trained in
Bloodborne Pathogens (See SMS 51).
b. First Aid Kits

Field/construction projects shall make appropriate arrangements with
local ambulance/emergency service providers prior to the start of work
activities to ensure appropriate transportation can be provided in the
event of an emergency. These arrangements include establishment of
an identifiable project address and emergency access point (i.e.
location to meet emergency personnel).
B. Post-Injury Management
1. Transportation

Each site shall maintain a first aid kit in accordance with SMS 24-9.
c. Emergency Information
Each location shall post a current list of emergency telephone numbers
and maps to access local medical emergency providers (SMS 003).
Advance contact with ambulance services to ensure they are familiar
with location, access routes, and hospital locations is advised in
remote or new locations.
d. Eyewash Facilities
If corrosive materials are used, eyewash and body flush facilities must
be provided. Where possible, these should provide large quantities of
clean water. The water source must be pressure controlled and clearly
identified. Portable eyewash stations must contain a minimum of 1
gallon of potable water.
e. Identification of Medical Facilities

2

When employees require urgent medical attention as the result of a workrelated injury/illness, transportation shall be provided to the doctor’s office,
clinic, or hospital. Employees should not be permitted to drive unless safe
to do so.
2. Emergency Injury/Illness Treatment
In all cases, critical injuries must be immediately referred for professional
medical attention. The manner in which the referral is accomplished, and
the person responsible for the referral, should be clearly defined in either a
project safety plan and/or an office Emergency Action Plan (SMS 003).
Critical injuries/illnesses include, but may not be limited to, the following:
x

Loss of consciousness

x

Unexplained chest pain

x

Breathing difficulty

x

Uncontrolled bleeding

3

SMS 065
Issue Date: January 2003
Revision 1: October 2006

SAFETY MANAGEMENT STANDARD

SAFETY MANAGEMENT STANDARD

INJURY MANAGEMENT
x

Fractured bones

x

Suspected internal injuries

x

Suspected exposure to chemical/biological hazard

x

Second or third degree thermal or chemical burns (i.e. blistering)

x

Electrocution

x

Unexplained change in mental state following an injury (may indicate
shock or other internal injuries)

INJURY MANAGEMENT
(1). Evaluate and file workers’ compensation claims for cases
covered by the URS insurance program. Evaluate and
provide consultation for injuries occurring in Monopolistic
states (Ohio, Washington, West Virginia, North Dakota, and
Wyoming).
(2). Provide date of injury support to employees and supervisors,
including Monopolistic state claims.
(3). Coordinate regular follow-up of all cases, including
Monopolistic state claims, to ensure effective case
management.

3. Non-Emergency Injury/Illness Treatment

(4). Offer pre-injury consultation for offices and project sites.

When a work-related incident results in a non-critical injury/illness, the
primary objective is to provide appropriate medical services to diagnose
and treat the injury/illness. Options available to the employee and
project/office management in these situations include the following:
x

First aid treatment and/or review by a qualified first aid responder

x

First aid treatment and/or review by a qualified first aid responder
followed by a referral to the Occupational Health Specialist (866-3267321).

SMS 065
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(5). Provide training and communication regarding the workers’
compensation process.
b. The HSE Managers will assist with the early return to work program by
interfacing with the supervisor and employee to evaluate if appropriate
and safe temporary transitional work is available.
c. HSE Representatives will:
(1). Provide support to ensure that the requirements of this SMS
are in place.

Additional support for the employee and managers in these situations can
also be obtained from a URS H&S professional.
Attachment 065-1 provides a flow chart to assist employees and managers
in determining the most appropriate option for obtaining medical services
for non-emergency injuries/illnesses.
Note – Some states allow injured workers to choose their own initial
medical provider. Employees are to be cautioned that not all medical
providers accept workers’ compensation insurance and coverage should
be verified prior to treatment if an employee lives in a state that permits
him/her to elect to see their personal doctor rather than the company
recommended physician.

(2). Provide training on this SMS
(3). Ensure proper reporting of incidents in accordance with SMS
049.
(4). Ensure that requirements of this SMS are incorporated into all
project H&S plans.
2. Human Resources
a. The HR Representatives will:
(1). Provide on-site contact for injured employees by maintaining
necessary forms and referring employee to OHS to file the
workers’ compensation claim.

C. Workers’ Compensation Case Management
1. Health and Safety

(2). Act as the on-site point of contact for the workers’
compensation insurance carrier adjuster.

a. URS Occupational Health Specialist will:
4
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(3). Forward any external communication (clinic bills, Monopolistic
state forms, etc.) to the OHS upon receipt.

a. Report injuries as soon as possible to their supervisors. Employees
are encouraged to contact their supervisor and/or the OHS prior to
seeking any medical services for non-emergency injuries and illnesses.

b. Regional HR Managers will coordinate any Short Term Disability
benefits owed to employees disabled from working over one week
because of a work-related injury/illness.

b. Provide the Medical Treatment Referral form to the treating physician.
If employees are unable to obtain the form prior to being treated (i.e.
onset of symptoms during non-work hours, work in remote locations,
etc.) they must notify their supervisor as soon as possible on the next
scheduled workday.

3. Supervisor
The Supervisor (or HR or H&S Representative) will:
a. Sign the Medical Treatment Referral form (065-2) prior to the employee
leaving the site for medical treatment (this will not be necessary in an
emergency). The employee will also be given the Medical
Authorization Form (065-3) to be signed with copy provided to the
employee, health care provider and OHS.

c. Provide their supervisor with written return to work and follow up
paperwork from the treating physician immediately following each
doctor appointment.
5. Documentation Summary
A. The following documents shall be maintained by the HSE Representative:

b. Provide transitional job assignments, with consultation and approval of
the office manager, whenever possible to enable an injured worker to
return to work (Return to Work Policy 065-4). Transitional employment
is defined as temporary modified or light duty work that covers the time
from the injury until the release to full duty from the doctor. The return
to work hierarchy includes:
(1). Return to own job
(2). Return to own job with accommodations/modifications
(3). Return to another job at URS with or without
accommodations/modifications
(4). Placement in alternate jobs through telecommuting or other
job assignments determined on a case by case basis.
c. Provide, when requested by the treating physician or insurance carrier,
the Description of Employee’s Job Duties form (065-5).
d. Maintain regular contact with employees who are temporarily disabled
(contact at least weekly by phone or email).
4. Employee
The employees will:

x

Posting of medical services providers and emergency phone numbers

x

List of qualified first aid providers

x

Documentation of coordination between URS and emergency service
providers for field/construction projects.

x

Completed Injury/Illness/Incident Report Form (SMS 49-1) (copy to OHS)

x

Description of Employee’s Job Duties form (copy to OHS) – 065-5

x

Medical Treatment Referral form – 065-2

x

Medical Authorization Letter – 065-3

B. The following documents shall be maintained by the HR Representative and
copied to the OHS.
x

Physician’s First Report of Injury and follow up reports

x

Medical Treatment Referral form

x

Medical Authorization Letter

x

Description of Employee’s Job Duties form

6. Resources

6

7

Phone 866-326-7321

x

Confidential Fax 512-419-6413

Attachments
065-1 Injury Management Procedures (Flow Chart)
065-2 Medical Treatment Referral form
065-3 Medical Authorization Letter
065-4 Return to Work Policy

Incident
Report
& Follow-up
No Treatment Needed

065-5 Description of Employee’s Job Duties

8

Early Return
Program

x

Contact MSP

Occupational Health Specialist – Jeanette Schrimsher, RN COHN-S

Follow
Procedures
for
Treatment
Needed

x

Incident
Report
& Follow-up

Workers’ compensation insurance provider AIG – www.aigcs.net

Early Return
Program

x

Unsure

Medical Services Provider – WorkCare 1-800-455-6155

Treatment

x

No Treatment

SMS 051 Bloodborne Pathogens

Incident
Report
& Follow-up

x

Contact OHS
866-326-7321

SMS 049 Incident Reporting

Contact OHS
866-326-7321

x

Medical
Referral
Form

SMS 024 Medical Surveillance

Incident
Report
& Follow-up

x

Incident
Report
& Follow-up

SMS 003 Emergency Action Plans

Treatment Unsure

x

Treatment Needed

Red Cross Health & Safety Services www.redcross.org/services/hss/

Incident Only

x

Injury / Illness

OSHA Safety & Health Topics: Medical and First Aid

Non-Critical

x

Incident Occurs

OSHA Instruction CPL 2-2.53 Guidelines for First Aid Programs

FLOW CHART

x

Health and Safety Program

OSHA 1910.151 Medical Services and First Aid

INJURY MANAGEMENT PROCEDURES

x
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INJURY MANAGEMENT

Contact OHS
866-326-7321

Critical

SAFETY MANAGEMENT STANDARD

Call “911”
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MEDICAL TREATMENT REFERRAL
Attachment 65-1

Date:

Site Phone Number:

URS Site Contact:
Employee Name

Social Security #

Employee Signature:
Brief Job Description

Body Part Injured

Place of Injury
Yes

Post-accident drug and/or alcohol test required?

No

Medical Provider:

FLOW CHART

Health and Safety Program

INJURY MANAGEMENT PROCEDURES

Date of Injury

Name:

Phone:

Address:

Employee Transported to Medical Provider by:

Workers’ Compensation
Claims Administrator:
For questions, please contact:

Sedgwick CMS (see attached billing locations)
(except for: Washington, Ohio, West Virginia, North
Dakota, Wyoming)
Occupational Health Nurses
Jeanette Schrimsher, 866-326-7321
RN COHN-S
Theresa Strutt, RN
866-344-1415
EG&G - LSI
URS

Early Return-to-Work and Transitional Employment Policy
To Medical Providers: URS Corporation values its employees and believes that it is helpful to an
injured worker’s recovery to return to work as soon as medically approved. Please contact us if you
have any questions regarding releasing the employee to work either in a modified/light duty status or
full duty clearance. Please send a work status report to the site contact listed above following the
initial medical evaluation and each follow up appointment.

Supervisor Name

Supervisor Signature

Health and Safety Program
Health and Safety Program

Attachment 65-2

Attachment 65-3

MEDICAL AUTHORIZATION FORM

MEDICAL TREATMENT REFERRAL
WORKERS’ COMPENSATION

Providers, send medical bills to Sedgwick CMS at the office
address indicated for the state where the claim is filed.

EMPLOYEE AUTHORIZATION LETTER

URS Corporation & Sedgwick Claims Management Services, Inc.

To be signed with copies provided to employee, URS Occupational Health Specialist and medical provider(s).

Workers Compensation Claims Handling Offices
Albuquerque, NM

Anchorage, AK

Baltimore, MD

Boise, ID

States Serviced

States Serviced

States Serviced

New Mexico
Office Information
Sedgwick CMS
P.O. Box 35819
Albuquerque, NM 87176
Toll-Free: 800-255-4349
Tel: 800-255-4349
Fax: (505) 256-1412

Alaska
Office Information
Sedgwick CMS
PO Box 240369
Anchorage, AK 99524
Tel: 907-868-2787
Fax: 907-868-3042

States Serviced
DC, DE, MD
PA, VA
Office Information
Sedgwick CMS
P.O. Box 808
Hunt Valley MD 21030
Toll-Free: 800.285.3258
Tel: 410-773-4200
Fax: 410-773-4221

Idaho
Office Information
Sedgwick CMS
P.O. BOX 8208
Boise, ID 83707
Toll-Free: 866-253-1074
Tel: 208-385-5523
Fax: 208-385-5586

Charlotte, NC

Dallas, TX

Denver, CO

Helena, MT

States Serviced
AL, FL, GA, KY
MS, NC, SC,
TN
Office Information
Sedgwick CMS
P. O. Box 241125
Charlotte, N.C. 28224
Toll-Free: 800-822-4469
Tel: 704-423-6200
Fax: 704-423-6225

States Serviced
Louisiana
Oklahoma
Texas
Office Information
Sedgwick CMS
P.O. Box 131580
Dallas, TX 75313
Toll-Free: 888-899-4694
Tel: 214-849-5000
Fax: 214-849-5201

States Serviced
Arizona
Colorado

States Serviced

Office Information
Sedgwick CMS
P.O. Box 5107
Greenwood Village, CO 80155
Toll-Free: 800-507-9656
Tel: 303-713-6000
Fax: 303-713-6056

Office Information
Sedgwick CMS
7 West 6th Avenue, Suite 3A
Helena, MT 59601
Toll-Free: 866-458-4737
Tel: 406-442-2202
Fax: 406-442-2865

Honolulu, HI

Las Vegas, NV

Memphis, TN

Omaha, NE

States Serviced

States Serviced

States Serviced

States Serviced
IA, IL, IN, KS
MI, MN, MO
NE, SD, WI
Office Information
Sedgwick CMS
P.O. Box 540040
Omaha, NE 68154-0040

Montana

Hawaii

Nevada

Arkansas

Office Information
John Mullen & Co.
677 Ala Moana Blvd., Suite 910
Honolulu, HI 96813
Toll-Free:
Tel: 808-531-9733
Fax: 808-531-0053

Office Information
Sedgwick CMS
P.O. Box 34660
Las Vegas NV 89133
Toll-Free: 888-713-1112
Tel: 469-624-1039
Fax: 702-240-1962

Office Information
Sedgwick CMS
P.O. Box 171816
Memphis, TN 38187
Toll-Free: 866-856-4805
Tel: 901-566-3300
Fax: 901- 566-3415

Portland, ME

Portland, OR

Rochester, NY

Roseville, CA

States Serviced
CT, MA, ME
NH, RI

States Serviced

States Serviced

Oregon

States Serviced
New Jersey
New York

Office Information
Sedgwick CMS
P.O. Box 417
Freeport, ME 04032
Toll-Free: 800-526-3721
Tel: 207-865-2568
Fax: 207-865-2599

Office Information
Sedgwick CMS
P.O. Box 8380
Portland, OR 97207
Toll-Free: 800-906-3147
Tel: 503-412-3948
Fax: 503-412-3990

Office Information
Sedgwick CMS
P.O. Box 92889
Rochester, NY 14692
Toll-Free: 866-846-7757
Tel: 585-264-3400
Fax: 585-264-3410

Office Information
Sedgwick CMS
P.O. Box 619066
Roseville, Ca 95661-9066

Tel: 402-496-2000
Fax: 402-496-6511

To Whom It May Concern:

I, _____________________________________ hereby authorize any hospital,
Please Print Name

medical practitioner, clinic, other medical or medically related facility, pharmacy,
insurance company to furnish to URS Corporation or its subsidiaries or
representatives (orally or in writing), information with respect to any work-related
injury or illness including, treatments, consultations, prescriptions, and copies of
applicable records that may be requested. I also authorize my employer to
disclose information needed to process my workers’ compensation claim.
The information provided to URS Corporation, its subsidiaries or representatives
is to be used solely for the administration of my workers’ compensation claim.
A photo static copy of this authorization is to be considered as valid as the
original and is effective for the duration of the claim.

California

Tel: 916-771-2900
Fax: 916-771-2990

Signature:

Date:

Salt Lake City, UT
States Serviced
Utah
Office Information
Sedgwick CMS
P.O. Box 11484
Salt Lake City, UT 84147-0484
Toll-Free :866-814-8220
Tel: 801-258-9700
Fax: 801-258-9730

Note: A true copy of this authorization is available to the employee at any time.

Health and Safety Program
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DESCRIPTION OF EMPLOYEE’S
JOB DUTIES

Revision 1: Oct 2006

RETURN TO WORK POLICY

Our primary goal in safety is the prevention of work related injuries. When an
injury does occur, it is the policy of URS to provide our employees with the best
possible recovery program. A major component of any successful recovery

Print Name:
Location:

Phone:

Job Title:

No. Hours
Day:

program is returning the injured employee to the workforce as soon as medically
possible. This type of Early Return Strategy has been shown to dramatically

No. Days
Week:

General Job Description:

reduce the overall recovery time of injured workers creating a benefit for the
employee, his/her family, coworkers, and the firm.
As part of this policy, Operations, Human Resources, Health and Safety, and our
workers’ compensation insurance carrier will work together with our employees

1. Check the frequency & number of hours a day the activity is performed:
Activity

the number of cases and total days away from work experienced by our
employees. URS operations will accommodate transitional work (i.e. light duty or
modified work) requirements for employees recovering from work related injuries.

Frequency
Continuous

and their treating physician to establish a recovery program that minimizes both

Intermittent

Number of Hours Per Day
0

1

2

3

4

5

6

7

8

9+

Sitting
Walking
Standing
Bending

The work limits, as defined by the treating physician, will be strictly adhered to.

Squatting

Modified job assignments will be structured to meet the capacities and therapy

Climbing

needs of the injured employee.

Kneeling
Twisting

5. Are there special visual requirements? (Describe)



Right 
Right 
Right 
Yes 
Yes 
Yes 

6. Are there special hearing requirements? (Describe)

Yes

2. Hand manipulation required? (If yes, complete 2 a, b, c, d)
2a.

Simple grasping?

Yes

2b.

Power grasping?

Yes

2c.

Pushing and pulling?

Yes

2d.

Fine manipulation?

Yes






No
No
No
No






3. Does the job require reaching at or above shoulder level?
4. Does the job require use of the feet to operate foot controls?



Left 
Left 
Left 
No 
No 
No 

Yes

No

Right

Left



No



Health and Safety Program
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DESCRIPTION OF EMPLOYEE’S
JOB DUTIES

Revision 1: Oct 2006

Frequency
Hourly

Daily

SAFETY MANAGEMENT STANDARD

Manual Material Handling
1. Applicability

7. Lifting and carrying (check weight lifted, frequency, and how far carried):
Weight

SMS 069
Issue Date: Sept 2004
Revision 1: October 2006

This standard applies to URS operations where personnel perform manual
handling of materials. For this procedure, manual material handling (MMH) is
defined as the movement of items by lifting, lowering, pushing, pulling, carrying,
holding, or restraining.

Distance Carried
Weekly

1-10 lbs.
11-25 lbs.

2. Purpose and Scope

25-40 lbs.

The purpose of this procedure is to prevent common injuries caused by the
practice of MMH. Immediate or short-term effects include lacerations, bruises,
and muscle fatigue. Long-term effects include chronic pain, typically in the lower
back.

41-60 lbs.
61-75 lbs.
8. Environmental conditions (check yes or no):
8a.

Work near dust, gas, vapors, or fumes?

Yes

8b.

Work in noisy environment?

Yes

8c.

Work in extremely hot temperature?

Yes

8d.

Work in extremely cold temperature?

Yes

8e.

Work at heights?

Yes

8f.

Walk on uneven surfaces?

Yes








No





No

No
No
No
No
No








9. Equipment operated (check yes or no):
9a.

Computer and mouse? If yes, hours per day _______

Yes

9b.

Drive car, truck or van?

Yes

9c.

Operate forklift or heavy equipment?

Yes

9d.

Other (please describe):

Date:

No

Implementation of this procedure is the responsibility of the manager directing
activities of the facility or site.
A Corporate, Regional, or Strategic Business Unit (SBU) HSE Manager must
approve deviations from this procedure
4. Requirements
A. General
1. Prior to lifting, lowering, pushing, pulling, carrying, holding, or
restraining an object of any significant size or weight, employees
must evaluate the object and the required task to determine if they
can handle the object safely.
2. If the employee has any doubt about whether than can safely move
the object by themselves, additional manual or mechanical help
should be obtained.
3. Healthy employees with no physician imposed restrictions should
lift and carry a maximum of 50 pounds (23 kilograms) using proper
lifting and carrying techniques. Physical and workplace factors may
reduce this recommended weight limit (RWL) significantly and
should be considered prior to attempting lifts of this magnitude.

10. Comments:

Employee Signature:

No





3. Implementation

Date of Hire:

4. An employee’s personal “safe” MMH capability is defined as the
employee’s personal capability to manually lift, carry, push, or pull
an object alone. This “safe” limit must consider the employee’s
past experience and training with MMH, health status, and any
other personal or environmental characteristics affecting the

1
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Manual Material Handling

employee’s ability to perform these tasks. An employee’s “safe”
MMH capability is typically at or below the calculated RWL.

2. The recommended technique for manual lifting/lowering involves
five maneuvers:

5. An MMH task that exceeds an employee’s personal “safe” MMH
capability or RWL should be brought to the attention of the
applicable Manager.

a. Get a firm footing. Keep your feet apart for a stable base. Put
one foot slightly in front of the other.

6. If, due to a medical or health condition, the employee’s physician or
the employee has set a personal “safe” MMH capability, then
appropriate medical documentation must be provided to the
applicable Manager to define these limits.
7. A recommended RWL can be calculated using the factors
described in Attachment 69-1. The weight limit derived from these
calculations is considered to be a load that over 99% of men and
over 75% of women can safely handle without application of
engineering or administrative controls. Implementation of the
calculations in Attachment 69-1 should only be attempted with
the assistance of a safety professional knowledgeable in the
application of these factors. The calculations are intended to
determine RWLs for repetitive lifting scenarios rather than
occasional lifts.
B. Pre-Planning

b. Bend your knees. Do not bend at the waist. When grasping the
object, a firm grip should be obtained before lifting/lowering.
c. Lift/lower with your legs. Lift/lower the load slowly and in a
straight line, avoiding sudden movements.
d. Keep the load close to the body. Generally, the closer the load
is to the body, the less force it exerts on your back.
e. Keep your back straight. Do not add the weight of your body to
the load. Avoid twisting.
3. When a turn or change of direction is necessary, the object should
be lifted or lowered into a carrying position, then the whole body
should be turned with the feet, avoiding any trunk twisting motion.
4. Objects to be lifted to shoulder height should first be lifted to waist
height, then rested on a level surface so the grasping position can
be changed prior to lifting to a higher level.
5. Employees should never lift a load above their head.

1. If a heavy object is to be moved to another location, the safest
transport route should be determined prior to the activity.

D. Carrying/Holding Guidelines

2. The area around the object and the route over which it will be
transported should be checked for slip, trip, and fall hazards.
Hazards should be removed prior to initiation of the task.

1. Manual carrying is an inefficient way of transporting materials in the
work place. Where possible, reduce or eliminate manual carrying
tasks.

3. The object to be moved should be inspected for grasping or
handling hazards, including slivers, sharp edges, grease, water,
etc. Eliminate or abate any identified hazards where possible.
Safe grasping or handling points on the object should be
determined.

2. Employees should never carry a load above their head.

4. The distance to be traveled and the length of time which a grip on
the object must be maintained should be considered before moving
objects.

5. Grips on an object should not be changed while carrying or holding
an object. Rest the object on a secure surface prior to changing
grip.

3. Carry an object close to the body using both hands. One-handed
carries are awkward and tend to unbalance the employee.
4. Do not carry objects that are so large they will obstruct visibility.

6. Avoid two person carries where possible. If an object is of a size,
shape, or mass that it requires two people to carry, use two people
of similar size and physique. Perform lifting of the item in unison.

C. Lifting/Lowering Guidelines
1. Reduce or eliminate manual lifting and lowering tasks where
possible. Determine if there are ways to abate the safety and
ergonomic hazards associated with manual lifting.

7. Avoid carrying objects on stairs, particularly where the line of sight
may be obstructed or the object can interfere with leg movement.

2
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E. Pushing/Pulling Guidelines

b. Teaching personnel to become aware of what they can
comfortably handle without undue strain.

1. Check the condition of the floor, ground, or other surface prior to
pushing or pulling an object across it.

c. Instructing personnel on the proper use of equipment.

2. Be aware of the “break out” force of the object - the force at which a
push or pull overcomes the frictional force between the surface and
object. Adjust posture to avoid losing balance when this point is
reached.

d. Teaching personnel to recognize potential hazards and how to
prevent or correct them.
2. This training must be completed prior to an employee being
assigned to a task that involves MMH activities.

3. Get assistance when moving or guiding a large load.
5. Documentation Summary

4. Where possible, always push rather than pull a load.

Training rosters or other proof of completion of MMH training will be filed in the
Health and Safety File.

F. Workplace Design
1. Store heavy or bulky materials at heights between the knee and
shoulder to avoid the need to stretch or bend.

6. Resources
A. Recommended Weight Limit Calculations (RWL) – Attachment 69-1

2. Pack or arrange items to be lifted to avoid shifting of weight in the
package.

B. Work Practices Guide for Manual Lifting, NIOSH
http://www.cdc.gov/niosh

3. Design work areas to avoid the need to lift, carry, push, or pull
heavy or bulky materials for extended distances.

C. Canadian Centre for Occupational Health and Safety
http://www.ccosha.ca/oshaanswers/ergonomics/mmh/

4. Design workplaces with the following in mind.

D. Oregon OSHA “Ergonomics of Manual Materials Handling”
http://www.cbs.state.or.us/external/osha/pdf/workshops/206w.pdf

a. Lifts from the floor should be avoided.
b. The torso should never twist while handling loads.

E. North Carolina Department of Labor “A Guide to Manual Materials
Handling and Back Safety
http://www.nclabor.com/osha/etta/indguide/ig26.pdf

c. Asymmetrical or unbalanced one-handed lifts should be
avoided.
d. Loads should not be lifted with sudden movements.

F. European Agency for Safety and Health at Work
http://uk.osha.eu.int/good_practice/msd.stm

e. Loads should not be lifted over obstacles.
f. Loads should not be lifted at extended reaches.
g. Uncomfortable postures should not be necessary throughout the
work cycle.
h. Environmental factors (e.g., task lighting, dry work surfaces,
heat stress) should be considered.
G. Training
1. Require that personnel who may have MMH as part of their duties
receive training that includes the following topics:
a. Showing personnel how to avoid unnecessary physical stress
and strain during MMH operations.

4
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RECOMMENDED WEIGHT LIMIT
(RWL) CALCULATIONS

Issue Date: Sept 04

RECOMMENDED WEIGHT LIMIT
(RWL) CALCULATIONS

Issue Date: Sept 04

This lifting equation, developed by the National Institute for Occupational Safety and
Health (NIOSH), takes into account the weight of an object plus several other variables
in lifting tasks that contribute to the risk of injury. For example, if the situation requires
frequent lifts or lifting loads far away from the body, there is an increased risk of injury.
Under these conditions, the weight limit would be reduced from a baseline weight or
"load constant" (LC) to a recommended weight limit (RWL). A "load constant" (LC) of
23 kg (about 51 pounds) has been established by NIOSH as a load that, under ideal
conditions, is safe for 75% of females and 90% of males.
To calculate the RWL, you must first measure or assess several variables related to the
lifting task. The six variables that are considered in determining the RWL are:
The horizontal distance (H) the load is lifted (distance of hands from midpoint
between ankles),
The starting height of the hands from the ground (V),

Horizontal Multiplier is the distance the object is from the body. Measure (in
centimeters) the distance from in between the person's ankles to their hands when
holding the object. Write down this number. Next, look up the number on the
accompanying chart and find the matching "multiplier factor". Use this factor in the
lifting equation.

The vertical distance of lifting (D),
The time between lifts or frequency of lifting (F),
The angle of the load in relation to the body (e.g., straight in front of you or off to
the side, A), and

Vertical Multiplier is measured as the starting point of the lift and is the distance in
centimeters of the hands up from the ground. Measure this distance and use the
number to determine which value to use on the chart.

The quality of the grasp or handhold based on the type of handles available
(hand-to-load coupling, C).
Each of these variables is then assigned a numerical value (multiplier factor) from lookup charts. The equation includes six multiplier factors to calculate the RWL:

Distance Multiplier is the number of centimeters the load travels up (or down) from
the starting position. Measure this distance and use the number to determine which
value to use on the chart.

RWL = LC x HM x VM x DM x FM x AM x CM

Frequency Multiplier is how often the lift is repeated within a certain time period.
You need to determine if the lift is done while standing or stooping, for more or less
than one hour (in total time for the shift), and how much time there is for rest
between lifts.

Where LC is the load constant (23 kg) and other factors in the equation are:
HM, the "Horizontal Multiplier" factor,
VM, the "Vertical Multiplier" factor,
DM, the "Distance Multiplier" factor,

Asymmetric Multiplier measures if the body must twist or turn during the lift. This
measurement is done in degrees (with 360 being one complete circle).

FM, the "Frequency Multiplier" factor,
AM, the "Asymmetric Multiplier" factor, and

Coupling Multiplier determines the "coupling" or type of grasp the person has on
the container. It rates the type of handles as good (handles), fair (make-shift cut
outs in cardboard boxes) or poor. You also need to know if the lift is done in a
standing or stooping position.

CM, the "Coupling Multiplier" factor.

When these multipliers are placed into the equation, determine the RWL. If the
weight of the object to be lifted exceeds the RWL, the task is considered to be
dangerous. Assess the relevant factors which contribute most to the risk (the lower
the factor, the more it contributes to the risk) and redesign the handling task.
1
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The lifting equation only applies in certain situations. It does not apply in situations
where a person is lifting (or lowering):

Vertical Multiplier (VM): The vertical distance (V, in cm) of the hands from the
ground at the start of the lift.

With one hand,
For over 8 hours,

V = Starting Height (cm)
0
30
50
70
100
150
175
>175

While seated or kneeling,
In a restricted work space,
Objects that are unstable (such as buckets or containers of liquids),
While pushing or pulling,
With wheelbarrows or shovels,
With high speed motion (faster than about 30 inches/second),
Extremely hot or cold objects or in extreme temperatures, or

VM Factor
0.78
0.87
0.93
0.99
0.93
0.78
0.70
0.00

With poor foot/floor coupling (high risk of a slip or fall).
Distance Multiplier (DM): The vertical distance (D, in cm) that the load travels.

This equation applies to most workers for:

D = Lifting Distance (cm)
25 or less
40
55
100
145
175
>175

Two-handed lifting,
Comfortable lifting postures, and
Comfortable environments and non-slip floorings.
FACTORS USED IN RWL CALCULATIONS
Horizontal Multiplier (HM): Horizontal distance (H, in cm) from the midpoint
between the ankles to the hands while holding the object.
H = Horizontal Distance (cm)
25 or less
30
40
50
60

HM Factor
1.00
0.83
0.63
0.50
0.42

DM Factor
1.00
0.97
0.90
0.87
0.85
0.85
0.00

Asymmetric Multiplier (AM): The twisting angle (A) of the body while lifting,
measured in degrees.
A = Angle (degrees)
90°
60°
45°
30°
0°

3

AM Factor
0.71
0.81
0.86
0.90
1.00
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Behavior Based Safety
1. Applicability

Frequency Multiplier (FM): The frequency (F) of lifts and the duration of lifting
(in minutes or seconds) over a work shift.
F=
Time
Between
Lifts

5 min
1 min
30 sec
15 sec
10 sec
6 sec
5 sec

This procedure applies to all operations of URS Corporation and its subsidiary
companies.

FM Factor
Lifting While
Standing
One
Over One
Hour or
Hour
Less
1.00
0.85
0.94
0.75
0.91
0.65
0.84
0.45
0.75
0.27
0.45
0.13
0.37
-

2. Purpose and Scope

Lifting While
Stooping
One Hour
Over One Hour
or Less
1.00
0.94
0.91
0.84
0.75
0.45
0.37

The purpose of this standard is to describe the URS approach to implementing
our behavior based safety program.
Behavior based safety is a process that provides a higher level of safety
excellence by promoting proactive responses, building ownership, and
developing opportunities which relate to employee safety. A primary concept is
that most accidents are due to unsafe behavior, and behavior changes may be
made that significantly reduce accident risk.

0.85
0.75
0.65
0.45
0.27
-

3. Implementation
Implementation of this procedure is the responsibility of the manager directing
activities of the facility or site.
A Corporate, Regional, Country or Strategic Business Unit (SBU) Health, Safety
and Environment (HSE) Manager may approve an alternate approach as
required by the client.

Coupling Multiplier (CM): The quality of grasp (or coupling, C) classified as
good, fair or poor and depends on the body position (either standing or
stooping).

4. Definitions
C=
Grasp

CM Factor
Standing

Stooping

Good
(handles)
Fair
Poor

1.00
1.00
0.90

1.00
0.95
0.90

At-risk Behavior
Individual actions that increase the chance of injury, despite knowledge of the
hazard. An example is excessive speed while driving.
Activators
URS activators for safety include, but are not limited to, policy statements,
safety management standards (SMS), training, health and safety plans, safe
work plans, safety meetings, rules and regulations.
Behaviors
Safe behaviors include following health and safety plans, using work practices
that minimize risk, coaching others on safe behavior, and having safety as a
priority over speed and convenience.
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Behavior Based Safety

Consequences

1. Employee observations.
a. Observation checklists, either project specific or Attachment 721, will be used as a tool to help identify at risk behaviors and
why the behavior(s) occurred.

Consequences are a result of safe behavior and at-risk behavior. Examples of
consequences include self-approval, reprimand, peer approval, penalty,
feedback, inconvenience, and comfort. The most effective consequences are
certain, sure and significant.

b. Employees will be instructed on using the checklists.
5. Requirements
c. Checklists will be included in the site-specific health and safety
plan or the safe work plan.

A. Values of Behavior Based Safety
1. Employees hold safety as a core value.

d. The checklists will include the expected safe behaviors.

2. Each employee feels responsible for the safety of their coworkers as
well as themselves.

e. Peers will complete the checklist for applicable work tasks.
f. Checklists may change throughout the project to include
additional observations.

3. Each employee is willing and able to “go beyond the call of duty” on
behalf of the safety of others.

E. Feedback to Employees
B. Roles for Safe Behavior
1. Observers will immediately provide one-on-one feedback to the
observed, noting both safe and at-risk behavior.

1. Supervisor’s Role:
a. Provide clearly defined safety expectations and mandate the
implementation of safety observations using SMS 72-1 checklist or
equivalent.

2. Near miss and Incident reports will be reviewed to identify at risk
behaviors and corrective actions.
3. Observer and observee will discuss potential solutions.

b. Enforce consequences for observed at-risk behavior.
Consequences may include verbal warnings, written warnings,
or suspension from a project.

4. Management and HSE staff will verify compliance with this standard.
F. Feedback Follow-up

c. Provide positive feedback for safe behavior.

1. Observation checklists will be collected and discussed at periodic
safety meetings.

2. Co-Worker Role

2. The manager will review the trends for at-risk and safe behavior and
report the trends to the employees.

a. Intervene when observing at-risk behavior.
b. Provide positive feedback for safe behavior.

3. Project specific trends are analyzed and areas of additional action are
identified.

C. Identification of At-risk Behaviors
Observations and review of incident and near miss data will be used by
URS Safety to help identify at-risk behavior.

6. Resources
Attachment 72-1 – Behavior Based Safety Checklist

D. Assessing Behaviors
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Health and Safety Program

Attachment 72-1

BEHAVIOR BASED SAFETY CHECKLIST

Issue Date: Sept 2003

Observer

1.0

2.0

3.0

4.0

5.0

Location

Critical Behaviors

Safe

Personal Protective Equipment
Head
Hand
Feet
Eyes/Face
Skin
Hearing
Fall Protection









Equipment/Tools
Proper tool for the job
Condition
Proper Use





Body Use / Position
Lifting
Pinch Point
Ladder / stairs
Hand placement
Travel path / speed
Body position








Work Practices
Follow Safety Plan / Procedures
Housekeeping




Date

Comments *

Other




* Use comment column when unsafe behavior / conditions were observed. Describe
what was observed and why this occurred.
1
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SAFETY COMPLIANCE AGREEMENT AND
DOCUMENTATION OF SITE SAFETY BRIEFING
DATE

TIME

SITE LOCATION

PROJECT NUMBER

SITE SAFETY OFFICER

PROJECT MANAGER

TOPICS COVERED DURING BRIEFING:
EXTENT AND CONCENTRATION OF CHEMICAL HAZARDS ON SITE
HEALTH EFFECTS OF CHEMICALS HAZARDS
PHYSICAL HAZARDS ON SITE
LEVELS OF PROTECTION REQUIRED
LOCATION OF EMERGENCY EQUIPMENT(FIRST AID, FIRE FIGHTING EQUIPMENT...)
VERICATION THAT HEALTH AND SAFETY PLAN HAS BEEN RECEIVED AND READ
MONITORING PROCEDURES
ACTION LEVELS
DECONTAMINATION PROCEDURES
LOCATION OF EMERGENCY NUMBERS
ROUTE TO THE HOSPITAL

I, the undersigned, have received a copy of the safety plan for the referenced project. I have read the
plan, understand it, and agree to comply with all of the health and safety requirements. I understand that
I may be prohibited from working on the project for violating any of the requirements. In addition I have
been verbally briefed on the topics noted above.
DOCUMENTION (SSO MUST SEE
VERIFICATION BEFORE INITIALLING
COLUMN)
ATTENDEES:
NAME
1.(print)
(signature)
2.(print)
(signature)
3.(print)
(signature)

COMPANY

40 HR

FIT

MEDICAL

SAFETY COMPLIANCE AGREEMENT AND DOCUMENTION OF SITE SAFETY BRIEFING - Page 2

I, the undersigned, have received a copy of the safety plan for the referenced project. I have read the
plan, understand it, and agree to comply with all of the health and safety requirements. I understand that
I may be prohibited from working on the project for violating any of the requirements. In addition I have
been verbally briefed on the topics noted above.
DOCUMENTION

ATTENDEES:
NAME
4.(print)
(signature)
5.(print)
(signature)
6.(print)
(signature)
7.(print)
(signature)
8.(print)
(signature)
9.(print)
(signature)
10.(print)
(signature)
11.(print)
(signature)
12.(print)
(signature)

COMPANY

40 HR

FIT

MEDICAL

Daily Safety Task Analysis
JOB/TASK

DATE

Work Area

Permits(s) Required and
attached

Major Steps of Task:

Recognized/Unanticipated
Hazards:

Safe Plan:

YES

NO

Tools Required to do the job
safely:

Other Items discussed during the Safety Briefing:

Adjacent Work/Processes and/or co-occupancy
Yes
No
Other workers adjacent, above, below
Notified them of our presence
Coordinated with adjacent work supervisor/customer operator
Can work safely

TEAM MEMBERS SIGNATURES

The signature of the Supervisor certifies the completion of the Hazard Assessment and Safe Plan of Action by the crew.

Supervisor’s Signature:

Date

Instructions: 1. Write the name of the job or task in the space provided. 2. Conduct a walk-through survey of work area. 3. Write the steps of the task in a safe sequence. 4. List all possible hazards involved in
each step as well as reaction to failure. 5. In the Safe Plan column, provide the corrective actions that will be taken to keep the hazard from becoming an accident or injury. 6. In Tools column list tools needed to do
the job, additional safety equipment, etc. 7. Have each team member that helped develop and will use this STA sign in the spaces provided at the bottom. 8. Review the STA at the end of the task for improvements.
(NOTE: THE WORK SHALL STOP IF CONDITIONS CHANGE, JOB CHANGES, OR DEFICIENCY IN PLAN IS NOTED.)

Safe Plan of Action Checklist (Check the items that apply)
Permits/Clearances
Utility Clearance Obtained
Confined Space
Critical Lift

Hazards
Overhead Utilities

Safe Plan
Power de-energization required

Insulation blankets required

Required clearance distance =

Hoisting & Rigging Safety Review
Boom Assembly and Breakdown
Boom Proximity
Concrete Structure Penetration
Soil Excavation
Pneumatic Test
Hot Work
Scaffolding Erection Plan
Steel Erection/Decking/Flooring/ Grating Checklist
Request for Shutdown
Electrically Hazardous Work
Radiation Work Permit for Visitors
Required PPE
Hard Hat
Ear Plugs/Ear Muffs

Crane or other
Lifting Equipment
Underground Utilities
Electrical
Excavations

Tag lines in use

Fire Hazard

Subsurface surveys

Hand Protection
Cut Resistant Gloves
Welders Gloves
Nitrile Gloves
Surgical Gloves
Rubber Gloves

ft.

Vehicular Traffic or
Heavy Equipment
Noise > 85 dB
Hand & Power Tools:

Received dig permit

Safe work zone marked

Lock Out/Tag Out/Try Out?

Permit required

Reviewed electrical safety procedures

Additional info below

Permits

Proper sloping/shoring

Inspected prior to entering

Permit

Access/egress provided

Fire Extinguishers

Traffic Barricades

Cones

Hearing protection is required:

Adjacent area protected

Additional info below

Signs

Flagmen

Lane closure

Additional information below

Ear plugs

Inspect general condition

Confirm that equipment is de-energized

Protection from accumulated water
Fire watch

Communication with equipment operator
Ear muffs

GFCI in use

Both

Additional info below

Identified PEP required for each tool

Reviewed safety requirements in operators manual(s)

Guarding OK

Additional info below

List sharp tools, material, equipment
Hand Hazards
PPE gloves, etc.

Welding Hood

Personnel protected from overhead load

Unnecessary flammable material removed

Face Shield
Chemical Goggles

Area around crane barricaded

Reviewed as-builts

Barricades provided

Wire watcher required

Safe work zone marked

Lifting equipment inspected
Required clearance distance =

Eye Protection
Safety Glasses

Signalman assigned

ft.

Manual Lifting

Protected sharp edges as necessary

Reviewed proper lifting tech.
Hand protection required

Ladders
Scaffolds
Slips, Trips, Falls

Back support belts

Additional information below

Inspect general condition before use

Ladder inspected within last quarter

Ladder tied off

Reviewed ladder safety

Proper angle and placement

Inspect general condition before use

Tags in place

Toe boards used

Materials properly stored on scaffold

Footings adequate

Inspect for trip hazards

Hazards marked

Extension cords properly secured
List potential pinch points:

Electrical Insulated Gloves

Additional info below
Identified material requiring lifting equipment

Properly secured

Tools & material properly stored

Work zone free of debris

Additional information below

Hand/Body positioning

Additional information below

Pinch Points

Arm Sleeves
Foot Protection

Working near operating equipment

Safety Toe Boots

The task creates potential for direct contact with hazardous chemicals.
Working w/Chemicals

Rubber Boots
Rubber Boot Covers
Dielectric Footware
Respiratory Protection
Dust Mask (NIOSH)
Air Purifying Respirator
Supplied Air Respirator
SCBA
Emergency Escape Respirator
Special Clothing
Tyvek®
Poly Coated Tyvek®
NOMEX®
Rain Suit
Fall Protection
Harness
Double Lanyard Required
Anchorage Point Available

Reviewed MSDS hazards and precautions

Have proper containers and labels

Have identified proper PPE (respirators, clothing, gloves, etc.
Heat Stress Potential

Heat stress monitoring (>85º F; 29.4º C)
Sun Screen

Cold Stress Potential
Environmental
Natural or Site Hazards

Liquids available

Reviewed Heat Stress symptoms

Cool down periods
Additional info below

Proper clothing (i.e., gloves, coat, coveralls)

Wind chill (<32º F; 0º C)

Reviewed Cold Stress symptoms

Additional information below

Air emissions

Warm up periods

Water discharge

Hazardous wastes

Other wastes

Pollution prevention

Waste minimization

Weather

Adjacent operations or processes

Terrain

Animals/reptiles/insects hazards
Overhead Work

Caution barricade tape required

Danger barricade tape required

Rigid railing required

Warming signs required

Covers over opening
Additional Information

Biological hazards

UNITED STATES ARMY CORPS OF ENGINEERS
ACCIDENT INVESTIGATION REPORT

EROC
REPORT NO.
(For
CODE
Safety
Staff only)
1.
PERSONNEL CLASSIFICATION

(For Use of this Form See Help Menu and USACE Suppl to AR 385-40)

ACCIDENT CLASSIFICATION
INJURY/ILLNESS/FATAL
PROPERTY DAMAGE

GOVERNMENT
CIVILIAN

MILITARY

CONTRACTOR
PUBLIC

FATAL

2.
a. Name (Last, First, MI)

b. AGE

FIRE
INVOLVED

OTHER

FIRE
INVOLVED

OTHER

PERSONAL DATA
d. SOCIAL SECURITY NUMBER

c. SEX

g. DUTY STATUS AT TIME OF ACCIDENT

e. GRADE

h. EMPLOYMENT STATUS AT TIME OF ACCIDENT

TDY
OFF DUTY

b. TIME OF ACCIDENT
(Military time)

ARMY ACTIVE

ARMY RESERVE

VOLUNTEER

PERMANENT

FOREIGN NATIONAL

SEASONAL

TEMPORARY

STUDENT

OTHER (Specify)

GENERAL INFORMATION
c. EXACT LOCATION OF ACCIDENT

d. CONTRACTOR'S NAME
(1) PRIME:

hrs
e. CONTRACT NUMBER

CIVIL WORKS

f. TYPE OF CONTRACT

MILITARY

OTHER (Specify)
4.
a. CONSTRUCTION ACTIVITY

DIVING

FEMALE

ON DUTY

3.
a. DATE OF ACCIDENT
(month/day/year)

MOTOR VEHICLE INVOLVED

OTHER

MALE
f. JOB SERIES/TITLE

REQUIREMENT
CONTROL SYMBOL:
CEEC-S-8(R2)

CONSTRUCTION

SERVICE

A/E

DREDGE

g. HAZARDOUS/TOXIC WASTE
ACTIVITY
SUPERFUND
IRP

(2) SUBCONTRACTOR:

DERP
OTHER (Specify)

OTHER (Specify)
CONSTRUCTION ACTIVITIES ONLY (Fill in line and corresponding code number in box from list - see help menu)
b. TYPE OF CONSTRUCTION EQUIPMENT
(CODE)

(CODE)
#

#

5.
INJURY/ILLNESS INFORMATION (Include name on line and corresponding code number in box for items e, f & g - see help menu)
b. ESTIMATED
c. ESTIMATED
d. ESTIMATED DAYS
a. SEVERITY OF ILLNESS/INJURY
DAYS LOST
DAYS HOSPITRESTRICTED DUTY
(CODE)
ALIZED
#
(CODE)

e. BODY PART AFFECTED
PRIMARY

#

SECONDARY

#

g. TYPE AND SOURCE OF INJURY/ILLNESS
(CODE)

(CODE)

(CODE)

f. NATURE OF ILLNESS/INJURY
#
6.
a. ACTIVITY AT TIME OF ACCIDENT

TRUCK

#

SOURCE

#

(CODE)

PUBLIC FATALITY (Fill in line and correspondence code number in box - see help menu)
(CODE)
b. PERSONAL FLOATATION DEVICE USED?
#
YES
NO

7.
a. TYPE OF VEHICLE
PICKUP/VAN

TYPE

MOTOR VEHICLE ACCIDENT
b. TYPE OF COLLISION
AUTOMOBILE
OTHER (Specify)

SIDE SWIPE

HEAD ON

BROADSIDE

ROLL OVER

REAR END

USED

NOT USED

NOT AVAILABLE

(1) FRONT SEAT

BACKING
(2) REAR SEAT

OTHER (Specify)
8.
a. NAME OF ITEM

c. SEAT BELTS

N/A

PROPERTY/MATERIAL INVOLVED
b. OWNERSHIP

c. $ AMOUNT OF DAMAGE

(1)
(2)
(3)
9.
VESSEL/FLOATING PLANT ACCIDENT (Fill in line and correspondence code number in box from list - see help menu)
(CODE)
a. TYPE OF VESSEL/FLOATING PLANT
b. TYPE OF COLLISION/MISHAP
#
10.

ENG FORM 3394, MAR 99

(CODE)
#

ACCIDENT DESCRIPTION (Use additional paper, if necessary)

Version 2

EDITION OF SEP 89 IS OBSOLETE.
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(Proponent:

CESO )

11.
a.

CAUSAL FACTOR(S) (Read Instruction Before Completing)
(Explain YES answers in item 13)

YES

NO

a.

(CONTINUED)

YES

DESIGN: Was design of facility, workplace or
equipment a factor?

CHEMICAL AND PHYSICAL AGENT FACTORS: Did exposure to
chemical agents, such as dust, fumes, mists, vapors or
physical agents, such as, noise, radiation, etc., contribute
to accident?

INSPECTION/MAINTENANCE: Were inspection & maintenance procedures a factor?

OFFICE FACTORS: Did office setting such as, lifting office
furniture, carrying, stooping, etc., contribute to the accident?

PERSON'S PHYSICAL CONDITION: In your opinion, was the
physical condition of the person a factor?

SUPPORT FACTORS: Were inappropriate tools/resources
provided to properly perform the activity/task?

OPERATING PROCEDURES: Were operating procedures
a factor?

PERSONAL PROTECTIVE EQUIPMENT: Did the improper selection,
use or maintenance of personal protective equipment
contribute to the accident?

JOB PRACTICES: Were any job safety/health practices
not followed when the accident occurred?

DRUGS/ALCOHOL: In your opinion, was drugs or alcohol a factor to
the accident

HUMAN FACTORS: Did any human factors such as, size or
strength of person, etc., contribute to accident?

b.

ENVIRONMENTAL FACTORS: Did heat, cold, dust, sun,
glare, etc., contribute to the accident?

WAS A WRITTEN JOB/ACTIVITY HAZARD ANALYSIS COMPLETED
FOR TASK BEING PERFORMED AT TIME OF ACCIDENT?
YES

12.
a.

NO

NO

(If yes, attach a copy.)

TRAINING
WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK?

b.

TYPE OF TRAINING.

c.

DATE OF MOST RECENT FORMAL TRAINING.

YES
NO
CLASSROOM
ON JOB
(Month) (Day) (Year)
13. FULLY EXPLAIN WHAT ALLOWED OR CAUSED THE ACCIDENT; INCLUDE DIRECT AND INDIRECT CAUSES (See instruction for definition of direct and
indirect causes.) (Use additional paper, if necessary)
a. DIRECT CAUSE
b. INDIRECT CAUSE(S)
14.

ACTION(S) TAKEN, ANTICIPATED OR RECOMMENDED TO ELIMINATE CAUSE(S).

DESCRIBE FULLY:

15.

DATES FOR ACTIONS IDENTIFIED IN BLOCK 14.

a. BEGINNING (Month/Day/Year)

b. ANTICIPATED COMPLETION (Month/Day/Year)

c. SIGNATURE AND TITLE OF SUPERVISOR COMPLETING REPORT

d. DATE (Mo/Da/Yr)

e. ORGANIZATION IDENTIFIER (Div, Br, Sect)

f. OFFICE SYMBOL

CORPS
CONTRACTOR
16.
a.

MANAGEMENT REVIEW (1st)
CONCUR

b.

NON CONCUR

c.

COMMENTS

SIGNATURE

TITLE

17.
a.

MANAGEMENT REVIEW (2nd - Chief Operations, Construction, Engineering, etc.)
CONCUR

b.

NON CONCUR

c.

SIGNATURE

COMMENTS

TITLE

18.
a.

DATE

DATE

SAFETY AND OCCUPATIONAL HEALTH OFFICE REVIEW
CONCUR

b.

SIGNATURE
19.

NON CONCUR

c.

ADDITIONAL ACTIONS/COMMENTS

TITLE

DATE
COMMAND APPROVAL

COMMENTS

COMMANDER SIGNATURE

DATE
Page 2 of 4 pages
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ACCIDENT DESCRIPTION (Continuation)

13a.

DIRECT CAUSE (Continuation)
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13b.

INDIRECT CAUSES

14.

ACTION(S) TAKEN, ANTICIPATED, OR RECOMMENDED TO ELIMINATE CAUSE(S)

(Continuation)

(Continuation)
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GENERAL. Complete a separate report for each person who was
injured, caused, or contributed to the accident (excluding uninjured
personnel and witnesses). Use of this form for reporting USACE
employee first-aid type injuries not submitted to the Office of Workers'
Compensation Programs (OWCP) shall be at the descretion of the FOA
commander. Please type or print legibly. Appropriate items shall be
marked with an "X" in box(es). If additional space is needed, provide
the information on a separate sheet and attach to the completed form.
Ensure that these instructions are forwarded with the completed report
to the designated management reviewers indicated in sections 16
and 17.

INSTRUCTIONS FOR SECTION 1 - ACCIDENT CLASSIFICATION

INSTRUCTIONS FOR SECTION 2 - PERSONAL
DATA
a. NAME - (MANDATORY FOR GOVERNMENT ACCIDENTS.
OPTIONAL AT THE DISCRETION OF THE FOA COMMANDER
FOR CONTRACTOR AND PUBLIC ACCIDENTS). Enter last name,
first name, middle initial of person involved.
b. AGE - Enter age.
c. SEX - Mark appropriate box.

(Mark All Boxes That Are Applicable)

d. SOCIAL SECURITY NUMBER - (FOR GOVERNMENT
PERSONNEL ONLY) Enter the social security number (or other
personal identification number if no social security number issued).

a. GOVERNMENT. Mark "CIVILIAN" box if accident involved
government civilian employee; mark "MILITARY" box if accident
involved U.S. military personnel.

e. GRADE - (FOR GOVERNMENT PERSONNEL ONLY) Enter pay
grade. Example: 0-6; E-7; WG-8; WS-12; GS-11; etc.

(1) INJURY/ILLNESS/FATALITY - Mark if accident resulted in any
government civilian employee injury, illness, or fatality that
requires the submission of OWCP Forms CA-1 (injury),
CA-2 (illness) or CA-6 (fatality) to OWCP; mark if
accident resulted in military personnel lost-time or fatal
injury or illness.

f. JOB SERIES/TlTLE - For government civilian employees enter the
pay plan, full series number, and job title, e.g., GS-O810/Civil
Engineer. For military personnel enter the primary military
occupational specialty (PMOS), e.g., 15A30 or 11G50. For
contractor employees enter the job title assigned to the injured
person, e.g., carpenter, laborer, surveyor, etc.

(2) PROPERTY DAMAGE - Mark the appropriate box if accident
resulted in any damage of $1000 or more to government
property (including motor vehicles).

g. DUTY STATUS - Mark the appropriate box.

(3) VEHICLE INVOLVED - Mark if accident involved a motor
vehicle, regardless of whether "INJURY/ILLNESS/FATALITY"
or "PROPERTY DAMAGE" are marked.
(4) DIVING ACTIVITY - Mark if the accident involved an in-house
USACE diving activity.
b. CONTRACTOR.
(1) INJURY/ILLNESS/FATALITY - Mark if accident resulted in any
contractor lost-time injury/illness or fatality.
(2) PROPERTY DAMAGE - Mark the appropriate box if accident
resulted in any damage of $1000 or more to contractor
property (including motor vehicles).
(3) VEHICLE INVOLVED - Mark if accident involved a motor
vehicle, regardless of whether "INJURY/ILLNESS/FATALITY"
or "PROPERTY DAMAGE" are marked.
(4) DIVING ACTIVITY - Mark if the accident involved a USACE
Contractor diving activity.
c. PUBLIC.
(1) INJURY/ILLNESS/FATALITY - Mark if accident resulted in
public fatality or permanent total disability. (The "OTHER" box
will be marked when requested by the FOA to report an unusual
non-fatal public accident that could result in claims against the
government or as otherwise directed by the FOA Commander).
(2) VOID SPACE - Make no entry.
(3) VEHICLE INVOLVED - Mark if accident resulted in a fatality to
a member of the public and involved a motor vehicle,
regardless of whether "INJURY/lLLNESS/FATALlTY" is marked.
(4) VOID SPACE - Make no entry.

(1) ON DUTY - Person was at duty station during duty hours or
person was away from duty station during duty hours but on
official business at time of the accident.
(2) TDY - Person was on official business, away from the duty
station and with travel orders at time of accident. Line-of-duty
investigation required.
(3) OFF DUTY - Person was not on official business at time of
accident.
h. EMPLOYMENT STATUS - (FOR GOVERNMENT PERSONNEL
ONLY) Mark the most appropriate box. If "OTHER" is marked,
specify the employment status of the person.

INSTRUCTION FOR SECTION 3 - GENERAL
INFORMATION
a. DATE OF ACCIDENT - Enter the month, day, and year of
accident.
b. TIME OF ACCIDENT - Enter the local time of accident in military
time. Example: 1430 hrs (not 2:30 p.m.).
c. EXACT LOCATION OF ACCIDENT - Enter facts needed to locate
the accident scene, (installation/project name, building number,
street, direction and distance from closest landmark, etc.).
d. CONTRACTOR NAME
(1) PRIME - Enter the exact name (title of firm) of the prime
contractor.
(2) SUBCONTRACTOR - Enter the name of any subcontractor
involved in the accident.
e. CONTRACT NUMBER - Mark the appropriate box to identify if
contract is civil works, military, or other: if "OTHER" is marked,
specify contract appropriation on line provided. Enter complete
contract number of prime contract, e.g., DACW 09-85-C-0100.
f. TYPE OF CONTRACT - Mark appropriate box. A/E means
architect/engineer. If "OTHER" is marked, specify type of contract
on line provided.
Page 1 of 8 pages

g. HAZARDOUS/TOXIC WASTE ACTIVITY (HTW) - Mark the box to b. ESTIMATED DAYS LOST - Enter the estimated number of
workdays the person will lose from work.

identify the HTW activity being performed at the time of the
accident. For Superfund, DERP, and Installation Restoration
Program (IRP) HTW activities include accidents that occurred
during inventory, predesign, design, and construction. For the
purpose of accident reporting, DERP Formerly Used DoD Site
(FUDS) activities and IRP activities will be treated separately. For
Civil Works O&M HTW activities mark the "OTHER" box.
INSTRUCTIONS FOR SECTION 4 - CONSTRUCTION
ACTIVITIES
a. CONSTRUCTION ACTIVITY - Select the most appropriate
construction activity being performed at time of accident from the
list below. Enter the activity name and place the corresponding
code number identified in the box.

CONSTRUCTION ACTIVITY LIST
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

MOBILIZATION
SITE PREPARATION
EXCAVATION/TRENCHING
GRADING (EARTHWORK)
PIPING/UTILITIES
FOUNDATION
FORMING
CONCRETE PLACEMENT
STEEL ERECTION
ROOFING
FRAMING
MASONRY
CARPENTRY

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

ELECTRICAL
SCAFFOLDING/ACCESS
MECHANICAL
PAINTING
EOUIPMENT/MAINTENANCE
TUNNELING
WAREHOUSING/STORAGE
PAVING
FENCING
SIGNING
LANDSCAPING/IRRIGATION
INSULATION
DEMOLITION

c. ESTIMATED DAYS HOSPITALIZED - Enter the estimated number
of workdays the person will be hospitalized.
d. ESTIMATED DAYS RESTRICTED DUTY - Enter the estimated
number of workdays the person, as a result of the accident, will not
be able to perform all of their regular duties.
e. BODY PART AFFECTED - Select the most appropriate primary
and when applicable, secondary body part affected from the list
below. Enter body part name on line and place the corresponding
code letters identifying that body part in the box.
GENERAL BODY AREA

CODE

BODY PART NAME

ARM/WRIST

AB
AS

ARM AND WRIST
ARM OR WRIST

TRUNK, EXTERNAL
MUSCULATURE

B1
B2
B3
B4
BA
BC
BL
BP
BS
BU
BW
BZ

SINGLE BREAST
BOTH BREASTS
SINGLE TESTICLE
BOTH TESTICLES
ABDOMEN
CHEST
LOWER BACK
PENIS
SIDE
UPPER BACK
WAIST
TRUNK OTHER

HEAD, INTERNAL

C1
C2
C3
C4
CB
CC
CD
CJ
CL
CM
CN
CR
CT
CZ

SINGLE EAR INTERNAL
BOTH EARS INTERNAL
SINGLE EYE INTERNAL
BOTH EYES INTERNAL
BRAIN
CRANIAL BONES
TEETH
JAW
THROAT, LARYNX
MOUTH
NOSE
THROAT, OTHER
TONGUE
HEAD OTHER INTERNAL

ELBOW

EB
ES

BOTH ELBOWS
SINGLE ELBOW

FINGER

F1
F2
F3
F4
F5
F6
F7
F8

FIRST FINGER
BOTH FIRST FINGERS
SECOND FINGER
BOTH SECOND FINGERS
THIRD FINGER
BOTH THIRD FINGERS
FOURTH FINGER
BOTH FOURTH FINGERS

TOE

G1
G2
G3
G4

GREAT TOE
BOTH GREAT TOES
TOE OTHER
TOES OTHER

b. TYPE OF CONSTRUCTION EQUIPMENT - Select the equipment
involved in the accident from the list below. Enter the name and
place the corresponding code number identified in the box. If
equipment is not included below, use code 24, "OTHER", and write
in specific type of equipment.

CONSTRUCTION EQUIPMENT
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.

GRADER
DRAGLINE
CRANE (ON VESSEL/BARGE)
CRANE (TRACKED)
CRANE (RUBBER TIRE)
CRANE (VEHICLE MOUNTED)
CRANE (TOWER)
SHOVEL
SCRAPER
PUMP TRUCK (CONCRETE)
TRUCK (CONCRETE/TRANSIT
MIXER)
12. DUMP TRUCK (HIGHWAY)

13. DUMP TRUCK (OFF HIGHWAY)
14. TRUCK (OTHER)
15. FORKLIFT
16. BACKHOE
17. FRONT-END LOADER
18. PILE DRIVER
19. TRACTOR (UTILITY)
20. MANLIFT
21. DOZER
22. DRILL RIG
23. COMPACTOR/VIBRATORY
ROLLER
24. OTHER

INSTRUCTIONS FOR SECTION 5 - INJURY/ILLNESS
INFORMATION
a. SEVERITY OF INJURY/ILLNESS - Reference para 2-10 of USACE
Suppl 1 to AR 385-40 and enter code and description from list below.
NOI
FAT
PTL
PPR
LWD
NLW
RFA

NO INJURY
FATALITY
PERMANENT TOTAL DISABILITY
ERMANENT PARTIAL DISABILITY
LOST WORKDAY CASE INVOLVING DAYS AWAY
FROM WORK
RECORDABLE CASE WITHOUT LOST WORKDAYS
RECORDABLE FIRST AID CASE
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GENERAL BODY AREA
HEAD, EXTERNAL

CODE

BODY PART NAME

H1
H2
H3
H4
HC
HF
HK
HM
HN
HS

EYES EXTERNAL
BOTH EYES EXTERNAL
EAR EXTERNAL
BOTH EARS EXTERNAL
CHIN
FACE
NECK/THROAT
MOUTH/LIPS
NOSE
SCALP

KNEE

KB
KS

BOTH KNEES
KNEE

LEG, HIP, ANKLE,
BUTTOCK

LB

BOTH LEGS/HIPS/
ANKLES/BUTTOCKS
SINGLE LEG/HIP
ANKLE/BUTTOCK

LS

HAND

MB
MS

BOTH HANDS
SINGLE HAND

PB
PS

BOTH FEET
SINGLE FOOT

R1
R2
R3
R4
RB
RS
RV
RZ

SINGLE COLLAR BONE
BOTH COLLAR BONES
SHOULDER BLADE
BOTH SHOULDER BLADES
RIB
STERNUM (BREAST BONE)
VERTEBRAE (SPINE; DISC)
TRUNK BONES OTHER

SHOULDER

SB
SS

BOTH SHOULDERS
SINGLE SHOULDER

THUMB

TB
TS

BOTH THUMBS
SINGLE THUMB

FOOT

TRUNK, BONES

TRUNK, INTERNAL
ORGANS

V1
V2
V3
V4
VH
VL
VR
VS
VV
VZ

LUNG, SINGLE
LUNGS, BOTH
KIDNEY, SINGLE
KIDNEYS, BOTH
HEART
LIVER
REPRODUCTIVE ORGANS
STOMACH
INTESTINES
TRUNK, INTERNAL; OTHER

f. NATURE OF INJURY/ILLNESS - Select the most appropriate nature
of injury/illness from the list below. This nature of injury/illness
shall correspond to the primary body part selected in 5e, above.
Enter the nature of injury/illness name on the line and place the
corresponding CODE letters in the box provided.

GENERAL NATURE
CATEGORY

TK
TL
TP
TS
TU
TI

TR
TQ
TW
TX

T1

T2
T3
T4

T8

*TRAUMATIC INJURY OR
DISABILITY

CODE
TA
TB
TC

GENERAL NATURE
CATEGORY

TD
TF
TH

CODE

CONCUSSION
LACERATION, CUT
PUNCTURE
STRAIN, MULTIPLE
BURN, SCALD, SUNBURN
TRAUMATIC SKIN
DISEASES/CONDITIONS
INCLUDING DERMATITIS
TRAUMATIC RESPIRATORY
DISEASE
TRAUMATIC FOOD
POISONING
TRAUMATIC TUBERCULOSIS
TRAUMATIC VIROLOGICAL/
INFECTIVE/PARASITIC
DISEASE
TRAUMATIC CEREBRAL
VASCULAR
CONDITION/STROKE
TRAUMATIC HEARING LOSS
TRAUMATIC HEART
CONDITION
TRAUMATIC MENTAL
DISORDER, STRESS;
NERVOUS CONDITION
TRAUMATIC INJURY OTHER (EXCEPT DISEASE,
ILLNESS)

NATURE OF INJURY
NAME

**NON-TRAUMATIC ILLNESS/DISEASE OR DISABILITY
RESPIRATORY DISEASE

RA
RB
RE
RP
RS
R9

ASBESTOSIS
BRONCHITIS
EMPHYSEMA
PNEUMOCONIOSIS
SILICOSIS
RESPIRATORY DISEASE,
OTHER

VIROLOGICAL, INFECTIVE
& PARASITIC DISEASES

VB
VC
VF
VH
VM
VS
VT
V9

BRUCELLOSIS
COCCIDIOMYCOSIS
FOOD POISONING
HEPATITIS
MALARIA
STAPHYLOCOCCUS
TUBERCULOSIS
VIROLOGICAL/INFECTIVE/
PARASITIC - OTHER

NATURE OF INJURY
NAME
AMPUTATION
BACK STRAIN
CONTUSION; BRUISE;
ABRASION
DISLOCATION
FRACTURE
HERNIA

NATURE OF INJURY
NAME

** A nontraumatic physiological harm or loss of capacity produced by
systemic infection; continued or repeated stress or strain; exposure to
toxins, poisons, fumes, etc.; or other continued and repeated exposures to
conditions of the work environment over a long period of time. For practical
purposes, an occupational illness/disease or disability is any reported
condition which does not meet the definition of traumatic injury or disability as
described above.

* The injury or condition selected below must be caused by a specific
incident or event which occurred during a single work day or shift.
GENERAL NATURE
CATEGORY

CODE

DISABILITY, OCCUPATIONAL

DA
DB
DC

ARTHRITIS, BURSITIS
BACK STRAIN, BACK
SPRAIN
CEREBRAL VASCULAR
CONDITION; STROKE
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GENERAL NATURE
CATEGORY

CODE
DD

DE
DH
DK
DM

NATURE OF INJURY
NAME

CODE

TYPE OF INJURY NAME

ENDEMIC DISEASE
(OTHER THAN CODE
TYPES R&S)
EFFECT OF ENVIRONMENTAL CONDITION
HEARING LOSS
HEART CONDITION
MENTAL DISORDER,
EMOTIONAL STRESS,
NERVOUS

0210
0220
0230

FELL, SLIPPED, TRIPPED
FELL ON SAME LEVEL
FELL ON DIFFERENT LEVEL
SLIPPED, TRIPPED (NO FALL)

0310
0320
0330

CAUGHT
CAUGHT ON
CAUGHT IN
CAUGHT BETWEEN

0410
0420
0430
0440

PUNCTURED, LACERATED
PUNCTURED BY
CUT BY
STUNG BY
BITTEN BY

CONDITION
DR
DS
DU
DV
D9
SKIN DISEASE OR
CONDITION

SB
SC
S9

RADIATION
STRAIN, MULTIPLE
ULCER
OTHER VASCULAR
CONDITIONS
DISABILITY, OTHER
BIOLOGICAL
CHEMICAL
DERMATITIS,
UNCLASSIFIED

0510
0520

0620

EXERTED
LIFTED, STRAINED BY (SINGLE
ACTION)
STRESSED BY (REPEATED ACTION)

0710
0720
0730
0740

EXPOSED
INHALED
INGESTED
ABSORBED
EXPOSED TO

0800

TRAVELING IN

0610
g. TYPE AND SOURCE OF INJURY/ILLNESS (CAUSE) - Type and
Source Codes are used to describe what caused the incident. The Type
Code stands for an ACTION and the Source Code for an OBJECT
or SUBSTANCE. Together, they form a brief description of how the
incident occurred. Where there are two different sources, code the
initiating source of the incident (see example 1, below). Examples:
(1) An employee tripped on carpet and struck his head on a desk.
TYPE: 210 (fell on same level) SOURCE: 0110
(walking/working surface).
NOTE: This example would NOT be coded 120 (struck against) and
0140 (furniture).
(2) A Park Ranger contracted dermatitis from contact with poison
ivy/oak.
TYPE: 510 (contact) SOURCE: 0920 (plant)
(3) A lock and dam mechanic punctured his finger with a metal
sliver while grinding a turbine blade.
TYPE: 410 (punctured by) SOURCE: 0830 (metal)
(4) An employee was driving a government vehicle when it was
struck by another vehicle.
TYPE: 800 (traveling in) SOURCE: 0421 (government-owned
vehicle, as driver)
NOTE: The Type Code 800, "Traveling In" is different from the other
type codes in that its function is not to identify factors contributing to
the injury or fatality, but rather to collect data on the type of vehicle
the employee was operating or traveling in at the time of the incident.
Select the most appropriate TYPE and SOURCE identifier from the list
below and enter the name on the line and the corresponding code in
the appropriate box.
CODE

TYPE OF INJURY NAME

0110
0111
0120

STRUCK
STRUCK BY
STRUCK BY FALLING OBJECT
STRUCK AGAINST

CONTACTED
CONTACTED WITH (INJURED
PERSON MOVING)
CONTACTED BY (OBJECT WAS
MOVING)

CODE

SOURCE OF INJURY NAME

0100
0110

0150
0160
0170
0180

BUILDING OR WORKING AREA
WALKING/WORKING SURFACE
(FLOOR, STREET, SIDEWALKS,
ETC.)
STAIRS, STEPS
LADDER
FURNITURE, FURNISHINGS,
OFFICE EQUIPMENT
BOILER, PRESSURE VESSEL
EQUIPMENT LAYOUT (ERGONOMIC)
WINDOWS, DOORS
ELECTRICITY

0200
0210
0220
0230
0240
0250
0260
0270
0271
0280
0290

ENVIRONMENTAL CONDITION
TEMPERATURE EXTREME (INDOOR)
WEATHER (ICE, RAIN, HEAT, ETC.)
FIRE, FLAME, SMOKE (NOT TOBACCO)
NOISE
RADIATION
LIGHT
VENTILATION
TOBACCO SMOKE
STRESS (EMOTIONAL)
CONFINED SPACE

0300
0310

MACHINE OR TOOL
HAND TOOL (POWERED; SAW,
GRINDER, ETC.)
HAND TOOL (NONPOWERED)
MECHANICAL POWER TRANSMISSION
APPARATUS
GUARD, SHIELD (FIXED, MOVEABLE,
INTERLOCK)

0120
0130
0140

0320
0330
0340
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CODE

TYPE OF INJURY NAME

CODE

SOURCE OF INJURY NAME

0350
0360

VIDEO DISPLAY TERMINAL
PUMP, COMPRESSOR, AIR
PRESSURE TOOL
HEATING EQUIPMENT
WELDING EQUIPMENT

0850
0860
0870
0880

SCRAP, TRASH
WOOD
FOOD
CLOTHING, APPAREL, SHOES

0900
0911
0912
0920
0930
0940
0950
0960

ANIMATE OBJECT
DOG
OTHER ANIMAL
PLANT
INSECT
HUMAN (VIOLENCE)
HUMAN (COMMUNICABLE DISEASE)
BACTERIA, VIRUS (NOT HUMAN
CONTACT)

1000
1010

PERSONAL PROTECTIVE EQUIPMENT
PROTECTIVE CLOTHING, SHOES,
GLASSES, GOGGLES
RESPIRATOR, MASK
DIVING EQUIPMENT
SAFETY BELT, HARNESS
PARACHUTE

0370
0380
0400
0411
0412
0421
0422
0430
0440
0450
0500

VEHICLE
AS DRIVER OF PRIVATELY
OWNED/RENTAL VEHICLE
AS PASSENGER OF PRIVATELY
OWNED/RENTAL VEHICLE
DRIVER OF GOVERNMENT
VEHICLE
PASSENGER OF GOVERNMENT
VEHICLE
COMMON CARRIER (AIRLINE,
BUS, ETC.)
AIRCRAFT (NOT COMMERCIAL)
BOAT, SHIP, BARGE

0540
0550
0551
0560

MATERIAL HANDLING
EQUIPMENT
EARTHMOVER (TRACTOR,
BACKHOE, ETC.)
CONVEYOR (FOR MATERIAL
AND EQUIPMENT)
ELEVATOR, ESCALATOR,
PERSONNEL HOIST
HOIST, SLING CHAIN, JACK
CRANE
FORKLIFT
HANDTRUCK, DOLLY

0600
0610
0620
0621
0630
0631
0640
0641
0650

DUST, VAPOR, ETC.
DUST (SILICA, COAL, ETC.)
FIBERS
ASBESTOS
GASES
CARBON MONOXIDE
MIST, STEAM, VAPOR, FUME
WELDING FUMES
PARTICLES (UNIDENTIFIED)

0700
0711
0712
0713
0714
0721

0730
0740
0750

CHEMICAL, PLASTIC, ETC.
DRY CHEMICAL - CORROSIVE
DRY CHEMICAL - TOXIC
DRY CHEMICAL - EXPLOSIVE
DRY CHEMICAL FLAMMABLE
LIQUID CHEMICAL CORROSIVE
LIQUID CHEMICAL - TOXIC
LIQUID CHEMICAL - EXPLOSIVE
LIQUID CHEMICAL - FLAMMABLE
PLASTIC
WATER
MEDICINE

0800
0810
0820
0830
0831
0840

INAMINATE OBJECT
BOX, BARREL, ETC.
PAPER
METAL ITEM, MINERAL
NEEDLE
GLASS

0510
0520
0530

0722
0723
0724

1020
1021
1030
1040

INSTRUCTIONS FOR SECTION 6 - PUBLIC FATALITY
a. ACTIVITY AT TIME OF ACCIDENT - Select the activity being
performed at the time of the accident from the list below. Enter the
activity name on the line and the corresponding number in the box.
If the activity performed is not identified on the list, select from the
most appropriate primary activity area (water related, non-water
related or other activity), the code number for "Other", and write in
the activity being performed at the time of the accident.

WATER RELATED RECREATION
1.
2.
3.
4.
5.
6.
7.
8.

Sailing
Boating-powered
Boating-unpowered
Water skiing
Fishing from boat
Fishing from bank dock or pier
Fishing while wading
Swimming/supervised area

9. Swimming/designated area
10. Swimming/other area
11. Underwater activities (skin diving,
scuba, etc.)
12. Wading
13. Attempted rescue
14. Hunting from boat
15. Other

NON-WATER RELATED RECREATION
16. Hiking and walking
17. Climbing (general)
18. Camping/picnicking authorized
area
19. Camping/picnicking unauthorized
area
20. Guided tours
21. Hunting
22. Playground equipment

23. Sports/summer (baseball, football,
etc.)
24. Sports/winter (skiing, sledding,
snowmobiling etc.)
25. Cycling (bicycle, motorcycle,
scooter)
26. Gliding
27. Parachuting
28. Other non-water related

OTHER ACTIVITIES
29. Unlawful acts (fights, riots,
vandalism, etc.)
30. Food preparation/serving
31. Food consumption
32. Housekeeping

33. Sleeping
34. Pedestrian struck by vehicle
35. Pedestrian other acts
36. Suicide
37. "Other" activities
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b. PERSONAL FLOTATION DEVICE USED - If fatality was water-related
was the victim wearing a person flotation device? Mark the appropriate
box.

INSTRUCTIONS FOR SECTION 11 - CAUSAL
FACTORS

INSTRUCTIONS FOR SECTION 7 - MOTOR VEHICLE
ACCIDENT

a. Review thoroughly. Answer each question by marking the appropriate
block. If any answer is yes, explain in item 13 below. Consider, as a
minimum, the following:

a. TYPE OF VEHICLE - Mark appropriate box for each vehicle
involved. If more than one vehicle of the same type is involved,
mark both halves of the appropriate box. USACE vehicle(s)
involved shall be marked in left half of appropriate box.
b. TYPE OF COLLISION - Mark appropriate box.
c. SEAT BELT - Mark appropriate box.

INSTRUCTIONS FOR SECTION 8 - PROPERTY/MATERIAL
INVOLVED
a. NAME OF ITEM - Describe all property involved in accident.
Property/material involved means material which is damaged or
whose use or misuse contributed to the accident. Include the
name, type, model; also include the National Stock Number (NSN)
whenever applicable.
b. OWNERSHIP - Enter ownership for each item listed. (Enter one of
the following: USACE; OTHER GOVERNMENT; CONTRACTOR;
PRIVATE)
c. $ AMOUNT OF DAMAGE - Enter the total estimated dollar amount
of damage (parts and labor), if any.

INSTRUCTIONS FOR SECTION 9 - VESSEL/
FLOATING PLANT ACCIDENT
a. TYPE OF VESSEL/FLOATING PLANT - Select the most
appropriate vessel/floating plant from list below. Enter name and
place corresponding number in box. If item is not listed below,
enter item number for "OTHER" and write in specific type of vessel
floating plant.

VESSEL/FLOATING PLANTS
1.
2.
3.
4.
5.
6.

ROW BOAT
SAIL BOAT
MOTOR BOAT
BARGE
DREDGE/HOPPER
DREDGE/SIDE CASTING

7.
8.
9.
10.
11.

DREDGE/DIPPER
DREDGE/CLAMSHELL, BUCKET
DREDGE/PIPE LINE
DREDGE/DUST PAN
TUG BOAT
12. OTHER

b. COLLISION/MISHAP - Select from the list below the object(s) that
contributed to the accident or were damaged in the accident.

COLLISION/MISHAP
1. COLLISION W/OTHER
VESSEL
2. UPPER GUIDE WALL
3. UPPER LOCK GATES
4. LOCK WALL
5. LOWER LOCK GATES
6. LOWER GUIDE WALL

7.
8.
9.
10.
11.
12.
13.

HAULAGE UNIT
BREAKING TOW
TOW BREAKING UP
SWEPT DOWN 0N DAM
BUOY/DOLPHIN/CELL
WHARF OR DOCK
OTHER

INSTRUCTIONS FOR SECTION 10 - ACCIDENT
DESCRIPTION
DESCRIBE ACCIDENT - Fully describe the accident. Give the
sequence of events that describe what happened leading up to and
including the accident. Fully identify personnel and equipment involved
and their role(s) in the accident. Ensure that relationships between
personnel and equipment are clearly specified. Continue on blank
sheets if necessary and attach to this report.

(1) DESIGN - Did inadequacies associated with the building or
work site play a role? Would an improved design or layout of
the equipment or facilities reduce the likelihood of similar
accidents? Were the tools or other equipment designed and
intended for the task at hand?
(2) INSPECTION/MAINTENANCE - Did inadequately or
improperly maintained equipment, tools, workplace, etc. create
or worsen any hazards that contributed to the accident? Would
better equipment, facility, work site or work activity inspections
have helped avoid the accident?
(3) PERSON'S PHYSICAL CONDITION - Do you feel that the
accident would probably not have occurred if the employee
was in "good" physical condition? If the person involved in the
accident had been in better physical condition, would the
accident have been less severe or avoided altogether? Was
over exertion a factor?
(4) OPERATING PROCEDURES - Did a lack of or inadequacy
within established operating procedures contribute to the
accident? Did any aspect of the procedures introduce any
hazard to, or increase the risk associated with the work
process? Would establishment or improvement of operating
procedures reduce the likelihood of similar accidents?
(5) JOB PRACTICES - Were any of the provisions of the Safety
and Health Requirements Manual (EM 385-1-1) violated? Was
the task being accomplished in a manner which was not in
compliance with an established job hazard analysis or activity
hazard analysis? Did any established job practice (including
EM 385-1-1) fail to adequately address the task or work
process? Would better job practices improve the safety of the
task?
(6) HUMAN FACTORS - Was the person under undue stress
(either internal or external to the job)? Did the task tend toward
overloading the capabilities of the person; i.e., did the job
require tracking and reacting to many external inputs such as
displays, alarms, or signals? Did the arrangement of the
workplace tend to interfere with efficient task performance? Did
the task require reach, strength, endurance, agility, etc., at or
beyond the capabilities of the employee? Was the work
environment ill-adapted to the person? Did the person need
more training, experience, or practice in doing the task? Was
the person inadequately rested to perform safely?
(7) ENVIRONMENTAL FACTORS - Did any factors such as
moisture, humidity, rain, snow, sleet, hail, ice, fog, cold, heat,
sun, temperature changes, wind, tides, floods, currents, dust,
mud, glare, pressure changes, lightning, etc., play a part in the
accident?
(8) CHEMICAL AND PHYSICAL AGENT FACTORS - Did
exposure to chemical agents (either single shift exposure or
long-term exposure) such as dusts, fibers (asbestos, etc.),
silica, gases (carbon monoxide, chlorine, etc.,), mists, steam,
vapors, fumes, smoke, other particulates, liquid or dry
chemicals that are corrosive, toxic, explosive or flammable,
byproducts of combustion or physical agents such as noise,
ionizing radiation, non-ionizing radiation (UV radiation created
during welding, etc.) contribute to the accident/incident?
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(9) OFFICE FACTORS - Did the fact that the accident occurred in
an office setting or to an office worker have a bearing on its
cause? For example, office workers tend to have less
experience and training in performing tasks such as lifting
office furniture. Did physical hazards within the office
environment contribute to the hazard?
(10) SUPPORT FACTORS - Was the person using an improper
tool for the job? Was inadequate time available or utilized to
safely accomplish the task? Were less than adequate
personnel resources (in terms of employee skills, number of
workers, and adequate supervision) available to get the job
done properly? Was funding available, utilized, and adequate
to provide proper tools, equipment, personnel, site preparation,
etc.?
(11) PERSONAL PROTECTIVE EQUIPMENT - Did the person fail
to use appropriate personal protective equipment (gloves, eye
protection, hard-toed shoes, respirator, etc.) for the task or
environment? Did protective equipment provided or worn fail to
provide adequate protection from the hazard(s)? Did lack of or
inadequate maintenance of protective gear contribute to the
accident?
(12) DRUGS/ALCOHOL - Is there any reason to believe the
person's mental or physical capabilities, judgment, etc., were
impaired or altered by the use of drugs or alcohol? Consider
the effects of prescription medicine and over the counter
medications as well as illicit drug use. Consider the effect of
drug or alcohol induced "hangovers".
b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS - Was a written
Job/Activity Hazard Analysis completed for the task being
performed at the time of the accident? Mark the appropriate box. If
one was performed, attach a copy of the analysis to the report.

INSTRUCTIONS FOR SECTION 12 - TRAINING
a. WAS PERSON TRAINED TO PERFORM ACTIVITY/TASK? - For
the purpose of this section "trained" means the person has been
provided the necessary information (either formal and/or on-the-job
(OJT) training) to competently perform the activity/task in a safe
and healthful manner.
b. TYPE OF TRAINING - Mark the appropriate box that best
indicates the type of training; (classroom or on-the-job) that the
injured person received before the accident happened.
c. DATE OF MOST RECENT TRAINING - Enter the month, day, and
year of the last formal training completed that covered the activity
task being performed at the time of the accident.

INSTRUCTIONS FOR SECTION 13 - CAUSES
a. DIRECT CAUSES - The direct cause is that single factor which
most directly lead to the accident. See examples below.
b. INDIRECT CAUSES - Indirect causes are those factors which
contributed to but did not directly initiate the occurrence of the
accident.
Examples for section 13:
a. Employee was dismantling scaffold and fell 12 feet from unguarded
opening.
Direct cause: failure to provide fall protection at elevation.
Indirect causes: failure to enforce USACE safety requirements;
improper training/motivation of employee (possibility that employee

was not knowledgeable of USACE fall protection requirements or
was lax in his attitude towards safety); failure to ensure provision of
positive fall protection whenever elevated; failure to address fall
protection during scaffold dismantling in phase hazard analysis.
b. Private citizen had stopped his vehicle at intersection for red light
when vehicle was struck in rear by USACE vehicle. (Note: USACE
vehicle was in proper/safe working condition).
Direct cause: failure of USACE driver to maintain control of and
stop USACE vehicle within safe distance.
Indirect cause: failure of employee to pay attention to driving
(defensive driving).

INSTRUCTIONS FOR SECTION 14 - ACTION TO
ELIMINATE CAUSE(S)
DESCRIPTION - Fully describe all the actions taken, anticipated, and
recommended to eliminate the cause(s) and prevent reoccurrence of
similar accidents/illnesses. Continue on blank sheets of paper if
necessary to fully explain and attach to the completed report form.

INSTRUCTIONS FOR SECTION 15 - DATES FOR ACTION
a. BEGIN DATE - Enter the date when the corrective action(s)
identified in section 14 will begin.
b. COMPLETE DATE - Enter the date when the corrective action(s)
identified in section 14 will be completed.
c. TITLE AND SIGNATURE - Enter the title and signature of
supervisor completing the accident report. For a GOVERNMENT
employee accident/illness the immediate supervisor will complete
and sign the report. For PUBLIC accidents the USACE Project
Manager/Area Engineer responsible for the USACE property where
the accident happened shall complete and sign the report. For
CONTRACTOR accidents the Contractor's project manager shall
complete and sign the report and provide to the USACE supervisor
responsible for oversight of that contractor activity. This USACE
supervisor shall also sign the report. Upon entering the information
required in 15.d, 15.e and 15.f below, the responsible USACE
supervisor shall forward the report for mangement review as
indicated in section 16.
d. DATE SIGNED - Enter the month, day, and year that the report
was signed by the responsible supervisor.
e. ORGANIZATION NAME - For GOVERNMENT employee accidents
enter the USACE organization name (Division, Branch, Section,
etc.) of the injured employee. For PUBLIC accidents enter the
USACE organization name for the person identified in block 15.c.
For CONTRACTOR accidents enter the USACE organization name
for the USACE office responsible for providing contract
administration oversight.
f. OFFICE SYMBOL - Enter the latest complete USACE Office
Symbol for the USACE organization identified in block 15.e.

INSTRUCTIONS FOR SECTION 16 - MANAGEMENT
REVIEW (1st)
1ST REVIEW - Each USACE FOA shall determine who will provide 1st
management review. The responsible USACE supervisor in section 15.c shall
forward the completed report to the USACE office designated as the 1st
Reviewer by the FOA. Upon receipt, the Chief of the Office shall review the
completed report, mark the appropriate box, provide substantive comments,
sign, date, and forward to the FOA Staff Chief (2nd review) for review and
comment.
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INSTRUCTIONS FOR SECTION 17 - MANAGEMENT
REVIEW (2nd)
2ND REVIEW - The FOA Staff Chief (i.e., FOA Chief of Construction,
Operations, Engineering, Planning, etc.) shall mark the appropriate
box, review the completed report, provide substantive comments, sign,
date, and return to the FOA Safety and Occupational Health Office.

INSTRUCTIONS FOR SECTION 18 - SAFETY AND
OCCUPATIONAL HEALTH REVIEW
3RD REVIEW - The FOA Safety and Occupational Health Office shall
review the completed report, mark the appropriate box, ensure that
any inadequacies, discrepancies, etc. are rectified by the responsible
supervisor and management reviewers, provide substantive
comments, sign, date and forward to the FOA Commander for review,
comment, and signature.

INSTRUCTION FOR SECTION 19 - COMMAND
APPROVAL
4TH REVIEW - The FOA Commander shall (to include the person
designated Acting Commander in his absence) review the completed
report, comment if required, sign, date, and forward the report to the
FOA Safety and Occupational Health Office. Signature authority shall
not be delegated.
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CAS 8006-61-9

Gasoline

RTECS LX3300000

Synonyms & Trade Names
Motor fuel, Motor spirits, Natural gasoline, Petrol [Note: A
complex mixture of volatile hydrocarbons (paraffins,
cycloparaffins & aromatics).]

Exposure
Limits

DOT ID & Guide
1203 128

NIOSH REL: Ca See Appendix A
OSHA PEL†: none

IDLH Ca [N.D.] See: IDLH INDEX

Conversion 1 ppm 2.95 mg/m3 (approx)

Physical Description
Clear liquid with a characteristic odor.
MW: 72 (approx)

BP: 102°F

VP: 38-300 mmHg

IP: ?

Fl.P: -45°F

UEL: 7.6%

FRZ: ?

Sol: Insoluble
Sp.Gr(60°F): 0.72-0.76

LEL: 1.4%

Class IB Flammable Liquid: Fl.P. below 73°F and BP at or above 100°F.
Incompatibilities & Reactivities
Strong oxidizers such as peroxides, nitric acid & perchlorates
Measurement Methods
OSHA PV2028
See: NMAM or OSHA Methods
Personal Protection & Sanitation
Skin: Prevent skin contact
Eyes: Prevent eye contact
Wash skin: When contaminated
Remove: When wet (flammable)
Change: No recommendation
Provide: Eyewash, Quick drench

First Aid (See procedures)
Eye: Irrigate immediately
Skin: Soap flush immediately
Breathing: Respiratory support
Swallow: Medical attention immediately

Important additional information about respirator selection
Respirator Recommendations NIOSH
At concentrations above the NIOSH REL, or where there is no REL, at any detectable concentration:
(APF = 10,000) Any self-contained breathing apparatus that has a full facepiece and is operated in a
pressure-demand or other positive-pressure mode/(APF = 10,000) Any supplied-air respirator that has a full
facepiece and is operated in a pressure-demand or other positive-pressure mode in combination with an
auxiliary self-contained positive-pressure breathing apparatus
Escape: (APF = 50) Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or backmounted organic vapor canister/Any appropriate escape-type, self-contained breathing apparatus
Exposure Routes inhalation, skin absorption, ingestion, skin and/or eye contact
Symptoms Irritation eyes, skin, mucous membrane; dermatitis; headache, lassitude (weakness,
exhaustion), blurred vision, dizziness, slurred speech, confusion, convulsions; chemical pneumonitis
(aspiration liquid); possible liver, kidney damage; [potential occupational carcinogen]
Target Organs Eyes, skin, respiratory system, central nervous system, liver, kidneys
Cancer Site [in animals: liver & kidney cancer]
See also: INTRODUCTION
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AIRGAS INC -- ISOBUTYLENE-C4H8 -- 6665-01-448-3250
=======================================================
MSDS Safety Information
=======================================================
FSC: 6665
NIIN: 01-448-3250
MSDS Date: 01/16/1998
MSDS Num: CLCVZ
Tech Review: 05/17/2001
Product ID: ISOBUTYLENE-C4H8
Responsible Party
Cage: UO451
Name: AIRGAS INC
Address: 259 RADNOR-CHESTER RD SUITE 100
City: RADNOR PA 19087-5240 US
Info Phone Number: 1-610-687-5253
Emergency Phone Number: (800)424-9300
Resp. Party Other MSDS No.: DOCUMENT NUMBER: 1031
Preparer's Name: CHEMICAL SAFETY ASSOCIATE
Chemtrec IND/Phone: (800)424-9300
Review Ind: N
=======================================================
Preparer Co. when other than Responsible Party Co.
=======================================================
Cage: 0KBF5
Assigned Ind: N
Name: CHEMICAL SAFETY ASSOCIATES INC
Address: 9163 CHESAPEAKE DR
City: SAN DIEGO CA 92123-1002
=======================================================
Contractor Summary
=======================================================
Cage: UO451
Name: AIRGAS INC
Address: 259 RADNOR-CHESTER RD SUITE 100
City: RADNOR PA 19087-5240 US
Phone: 1-610-687-5253
Cage: 7Z016
Name: KAMPI COMPONENTS CO., INC.
Address: 210 RT 13
Box: 721
City: BRISTOL PA 19007-3517 US
Phone: 215-736-2000
=======================================================
Item Description Information
=======================================================
Unit of Issue: EA
Type of Container: CYLINDER
=======================================================
Ingredients
=======================================================
Cas: 115-11-7
RTECS #: UD0890000
Name: ISOBUTYLENE
> Wt: 99.
Ozone Depleting Chemical: N
-----------------------------Name: MAXIMUM IMPURITIES
< Wt: 1.
=======================================================
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Health Hazards Data
=======================================================
Route Of Entry Inds - Inhalation: YES
Carcinogenicity Inds - NTP: NO
IARC: NO
OSHA: NO
Effects of Exposure: ACUTE: THE MOST SIGNIFICANT HAZARD IS
OXYGEN-DEFICIENT ATOMSPHERES. AT HIGH CONCENTRATIONS UNCONSCIOUSNESS OR
DEATH MAY OCCUR. CONTACT WITH LIQUIDFIED GAS OR RAPIDLY EXPANDING GASES
MAY CAUSE FROSTBIT E. ISOBUTYLENE ALSO HAS SOME DEGREE OF ANESTHETIC
ACTION AND CAN BE MILDLY IRRITATING TO THE MUCOUS MEMBRANES. CHRONIC: NO
KNOWN ADVERSE HEALTH EFFECTS ASSOCIATED WITH CHRONIC EXPOSURE TO
ISOBUTYLENE. TARGET ORGANS: RESPIRATORY SYSTEM.
Explanation Of Carcinogenicity: ISOBUTYLENE IS NOT FOUND ON THE FOLLOWING
LISTS: FEDERAL OSHA Z LIST, NTP, IARC, CAL/OSHA, AND THEREFORE IS
NEITHER CONSIDERED TO BE NOR SUSPECTED TO BE A CANCER-CAUSING AGENT BY
THESE AGENCIES.
Signs And Symptions Of Overexposure: INHALATION: SYMPTOMS OF OXYGEN
DEFICIENCY INCLUDE RESPIRATORY DIFFICULTY, HEADACHES, RINGING IN EARS,
DIZZINESS, DROWSINESS, UNCONSCIOUSNESS, NAUSEA, VOMITING, AND DEPRESSION
OF ALL THE SENSES. UNDER SOME CIRCUSTANCES OF OVEREXPOSURE, DEATH MAY
OCCUR.
First Aid: RESCUERS SHOULD NOT ATTEMPT TO RETRIEVE VICTIMS OF EXPOSURE TO
ISOBUTYLENE WITHOUT ADEQUATE PERSONAL PROTECTIVE EQUIPMENT. AT A
MINIMUM, SELF-CONTAINED BREATHING APPARATUS AND FIRE-RETARDANT PERSONAL
PROTECTIVE EQUIPMENT SHOULD BE WORN. FIRE PROTECTION MUST BE PROVIDED
DURING RESCUE SITUATIONS. REMOVE VICTIMS(S) TO FRESH AIR. TRAINED
PERSONNEL SHOULD ADMINISTER OXYGEN AND/OR CARDIO-PULMONARY RESUS
CITATION, IF NECESSARY. IN CASE OF FROSTBITE, PLACE FROSTBITEN PART IN
WARM WATER. (CONTD. SEE OTHER INFORMATION)
=======================================================
Handling and Disposal
=======================================================
Spill Release Procedures: UNCONTROLLED RELEASES SHOULD BE COVERED BY
TRAINED PERSONNEL USING PRE-PLANNED PROCEDURES. PROPER PROTECTIVE
EQUIPMENT SHOULD BE USED. ADEQUATE FIRE PROTECTION MUST BE PROVIDED.
MINIMUM PERSONAL PROTE CTIVE EQUIPMENT SHOULD BE LEVEL B: FIRE RETARDANT
PROTECTIVE CLOTHING, GLOVES RESISTANT TO TEARS AND SELF CONTAINED
BREATHING APPARATUS. USE NON-SPARKING TOOLS AND (CONTD. SEE "WASTE
DISPOSAL")
Waste Disposal Methods: WASTE DISPOSAL MUST BE IN ACCORDANCE WITH
APPROPRIATE FEDERAL, STATE, AND LOCAL REGULATIONS. RETURN CYLINDERS WITH
ANY RESIDUAL PRODUCT TO AIRGAS INC. DO NOT DISPOSE OF LOCALLY. (CONTD.
FROM "SPILL RE LEASE") EQUIPMENT. IF NOT ABLE TO STOP RELEASE, ALLOW GAS
TO RELEASE IN PLACE OR REMOVE TO A SAFE AR EA AND ALLOW GAS TO RELEASE.
Handling And Storage Precautions: STORE IN COOL(,< 125F), DRY,
WELL-VENTILATED AREA AWAY FROM SOURCES OF HEAT, IGNITION, DIRECT
SUNLIGHT. COMPRESSED GASES PRESENT SAFETY HAZARD. STORE AWAY FROM
OXIDIZERS, OXIGEN, CHLORINE, FLUORINE, H EAVILY TRAFFICKED AREAS,
EMERGENCY EXITS. POST "NO SMOKING OR NO OPEN FLAMES " SIGNS.
Other Precautions: ELECTRICAL EQUIPMENT SHOULD BE NON-SPARKING. MOVE
CYLINDERS WITH HAND TRUCK. DO NOT DRAG, ROLL, DROP, STRIKE EACH OTHER.
SECURE FIRMLY. DO NOT HEAT CYLINDER OR USE OILS OR GREASE ON
GAS-HANDLING FITTI NGS OR EQUIPMENT. USE DESIGNATED CGA FITTINGS. DO NOT
USE ADAPTERS. USE CHECK VALVE OR TRAP IN DISCH ARGE LINE.
=======================================================
Fire and Explosion Hazard Information
=======================================================
Flash Point Method: CC
Flash Point: <-10.C, 14.F
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Autoignition Temp: =465.C, 869.F
Lower Limits: 1.8
Upper Limits: 9.6
Extinguishing Media: EXTINGUISH ISOBUTYLENE FIRES BY SHUTTING OFF THE
SOURCE OF THE GAS. USE WATER SPRAY OR A FOAM AGENT TO COOL FIRE-EXPOSED
CONTAINERS, STRUCTURES AND EQUIPMENT.
Fire Fighting Procedures: STRUCTURAL FIREFIGHTERS MUST WEAR SELF-CONTAINED
BREATHING APPARATUS AND FULL PROTECTIVE EQUIPMENT. THE BEST
FIRE-FIGHTING TECHNIQUE MAY BE SIMPLY TO LET THE BURNING GAS ESCAPE FROM
THE PRESSURIZED CY LINDER, TANK CAR, OR PIPELINE. STOP THE LEAK BEFORE
EXTINGUISHING FIRE. LEAKING GAS COULD EXPLOSIVELY RE-IGNITE.
Unusual Fire/Explosion Hazard: WHEN INVOLVED IN A FIRE, THIS MATERIAL MAY
IGNITE AND PRODUCE TOXIC GASES, INCLUDING CARBON MONOXIDE AND CARBON
DIOXIDE.
=======================================================
Control Measures
=======================================================
Respiratory Protection: MAINTAIN OXYGEN LEVELS ABOVE 19.5% IN THE
WORKPLACE. USE SUPPLIED AIR RESPIRATORY PROTECTION IF OXYGEN LEVELS ARE
BELOW 19.5% OR DURING EMERGENCY RESPONSE TO A RELEASE OF ISOUTYLENE. IF
RESPIRATORY PR OTECTION IS REQUIRED, FOLLOW THE REQUIREMENTS OF THE
FEDERAL OSHA RESPIRATORY STANDARD (29 CFR 1910.134) OR EQUIVALENT STATE
STANDARDS.
Ventilation: USE ADEQUATE VENTILATION. LOCAL EXHAUST VENTILATION IS
PERFERRED, BECAUSE IT PREVENTS ISOBUTYLENE DISPERSION INTO THE WORKPLACE
BY EMLIMINATING IT AT THE SOURCE
Protective Gloves: RESISTANT TO TEARS. USE LOW-TEMPERATURE PROTECTIVE
GLOVED (E.G., KEVLAR)
Eye Protection: SPLASH GOGGLES OR SAFETY GLASSES.
Other Protective Equipment: USE BODY PROTECTION . TRANSFER OF LARGE
QUANTITIES UNDER PRESSURE MAY REQUIRE PROTECTIVE EQUIPMET TO PROTECT
FROM SPLASHES OF LIQUIDFIED PRODUCT AS WELL AS FIRE RETARANAT ITEMS.
Work Hygienic Practices: AS WITH ALL CHEMICALS, AVOID GETTING ISOBUTYLENE
IN YOU. DO NOT EAT OR DIRNK WHILE HANDLING CHEMICALS. BEWARE OF ANY
SIGNS OF DIZZINESS OR FATIGUE; EXPOSURES TO FATAL CONCENTRATIONS OF
ISOBUTYLENE COULD
Supplemental Safety and Health: (CONTD. FROM FIRST AID) DO NOT USE HOT
WATER. IF WARM WATER NOT AVAILABLE, OR IMPRACTICAL TO USE, WRAP
AFFECTED PARTS GENTLY IN BLANKETS. (SEE OTHER INFORMATION)
=======================================================
Physical/Chemical Properties
=======================================================
HCC: G2
Boiling Point: =-6.9C, 19.6F
Melt/Freeze Pt: =-140.C, -220.F
Vapor Pres: 39 PSIA
Vapor Density: 0.15LB/FT3
Spec Gravity: 1.997
PH: NA
Solubility in Water: INSOLUBLE
Appearance and Odor: COLORLESS LIQUID/ GAS WITH THE UNPLEASANT ODOR OF
BURNING COAL.
=======================================================
Reactivity Data
=======================================================
Stability Indicator: YES
Stability Condition To Avoid: CONTACT WITH INCOMPATIBLE MATERIALS AND
EXPOSURE TO HEAT, SPARKS, AND OTHER SOURCES OF IGNITION. CYLINDERS
EXPOSED TO HIGH TEMPERATURES OR DIRECT FLAME CAN RUPTURE OR BURST.
Materials To Avoid: STRONG OXIDIZERS (E.G., CHLORINE, BROMINE
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PENTAFLUORIDE, OXYGEN, OXYGEN DIFLUORIDE, AND NITROGEN TRIFLUORIDE).
Hazardous Decomposition Products: WHEN IGNITED IN THE PRESENCE OF OXYGEN,
THIS GAS WILL BURN TO PRODUCE CARBON MONOXIDE AND CARBON DIOXIDE.
Hazardous Polymerization Indicator: NO
Conditions To Avoid Polymerization: WILL NOT OCCUR.
=======================================================
Toxicological Information
=======================================================
Toxicological Information: LC50 (RAT, INHALATION): 620 G/M3/ 4 HOURS; LC50
(MOUSE, INHALATION): 415 G/M3/ 2 HOUR. ISOBUTYLENE IS NOT FOUND ON
FEDERAL OSHA Z LIST, NTP, IARC, CAL/OSHA, AND THEREFORE IS NEITHER
CONSIDERED TO BE N OR SUSPECTED TO BE A CANCER-CAUSING AGENT BY THESE
AGENCIES. PRODUCT MAY BE MILDLY IRRITATING TO THE MUCOUS MEMBRANES. IN
ADDITION, CONTACT WITH RAPIDLY EXPANDING GASES CAN CAUSE FROSTBITE TO
EXPOSED TISSUE. ISOBUTYLENE IS NOT KNOWN TO CAUSE SENSITIZATION IN
HUMANS. NO MUTAGENIC EFFECTS, NO EMBRYOTOXIC EFFECTS, NO TERATOGENIC
EFFECTS, NO REPRODUCTIVE TOXICITY EFFECTS HAVE BEEN DESCRIBED FOR BUTYLE
NE.
=======================================================
Ecological Information
=======================================================
Ecological: ENVIRONMENTAL STABILITY: THIS GAS WILL BE DISSIPATED RAPIDLY
IN WELL-VENTILATED AREAS. EFFECTS OF MATERIAL ON PLANTS OR ANIMALS: ANY
ADVERSE EFFECT ON ANIMALS WOULD BE RELATED TO OXYGEN-DEFICIENT ENVI
RONMENTS. NO ADVERSE EFFECT IS ANTICIPATED TO OCCUR TO PLANT LIFE,
EXCEPT FOR FROST PRODUCED IN THE PRESENCE OF RAPIDLY EXPANDING GASES.
EFFECT OF CHEMICAL ON AQUATIC LIFE: NO EVIDENCE IS CURRENTLY AV AILABLE
ON THE EFFECTS OF ISOBUTYLENE ON AQUATIC LIFE.
=======================================================
MSDS Transport Information
=======================================================
Transport Information: THIS MATERIAL IS HAZARDOUS AS DEFINED BY 49 CFR
172.101 BY THE U.S. DEPARTMENT OF TRANSPORTATION. PROPER SHIPPING NAME:
ISOBUTYLENE; CLASS: 2.1 (FLAMMABLE GAS); UN 1055; PKG: N/A; DOT LABELS
REQUIRED: FLAMMABLE GAS; NORTH AMERICAN EMERGENCY RESPONSE GUIDEBOOK
NUMBER (1996): 115. ALTERNATE DESCRIPTION: PSN: PETROLEUM GASES,
LIQUIDFIED; CLASS: 2.1 (FLAMMABLE GAS); UN 1075; PKG N/A; DOT LABEL
REQUIRE D: FLAMMABLE GAS; NORTH AMERICAN EMERGENCY GUIDEBOOK NUMBER:
115; MARINE POLLUTANT: ISOBUTYLENE IS NOT CLASSIFIED BY THE DOT AS A
MARINE POLLUTANT ( AS DEFINED BY 49 CFR 172.101, APPENDIX B). CANADA:
SAME AS ABOVE.
=======================================================
Regulatory Information
=======================================================
Sara Title III Information: ISOBUTYLENE IS NOT SUBJECT TO THE REPORTING
REQUIREMENTS OF SECTION 302, 304, AND 313 OF TITLE I I I OF THE
SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT. U.S. SARA THRESHOLD
PLANNING QUANTITY: N/A. U. S. CERCLA REPORTABLE QUANTITY (RQ): NOT
APPLICIABLE.
Federal Regulatory Information: ISOBUTYLENE IS LISTED ON THE U.S. TSCA
INVENTORY. ISOBUTYLENE IS SUBJECT TO REPORTING REQUIREMENTS OF SECTION
112(R) OF THE CLEAN AIR ACT. THRESHOLD QUANTITY FOR THIS GAS IS 10,000
LB. DEPENDING ON SP ECIFIC OPERATIONS INVOLVING USE OF ISOBUTYLENE,
REGULATIONS OF THE PROCESS SAFETY MANAGEMENT OF HIGHLY HAZARDOUS
CHEMICALS MAY BE APPLICABLE (29 CFR 1910.119) UNDER THIS REGULATION
ISOBUTYLENE IS NOT LISTED IN APPENDIX A; HOWEVER, ANY PROCESS THAT
INVOLVES A FLAMMABLE GAS ON-SITE, IN ONE LOCATION, I N QUANTITIES OF
10,000 LB (4,553 KG) OR GREATER IS COVERED UNDER THIS REGULATION UNLESS
IT IS USED AS A FUEL.
State Regulatory Information: CALIFORNIA SAFE DRINKING WATER AND TOXIC
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ENFORCEMENT ACT (PROPOSITION 65): ISOBUTYLENE IS NOT ON THE CALIFORNIA
PROPOSITION 65 LISTS. PRODUCT COVERED UNDER FOLLOWING STATE REGULATIONS:
AK: DESIGNATED TOXIC AND HAZARDOUS SUBSTANCES. CA: PERMISSIBLE EXPOSURE
LIMITS FOR CHEMICAL CONTAMINANTS; FL: SUBSTANCE LIST; MA: SUBSTANCE
LIST; MN: LIST OF HAZARDOUS SUBSTANCES; NJ: RIGHT TO KNOW HAZARDOUS
SUBSTAN CE LIST; PA: HAZARDOUS SUBSTANCE LIST; RI: HAZARDOUS SUBSTANCE
LIST; TX: HAZARDOUS SUBSTANCE LIST: W V: HAZARDOUS SUBSTANCE LIST; WI:
TOXIC AND HAZARDOUS SUBSTANCES.
=======================================================
Other Information
=======================================================
Other Information: NFPA RATINGS: HEALTH: 1; FLAMMABILITY: 4; REACTIVITY:
0. RATINGS: HEALTH: 1; FLAMMABILITY: 4; REACTIVITY: 0; PROTECTIVE
EQUIPMENT: B. CANADIAN WSYMBOLS: CLASS A: COMPRESSED G; CLASS B1: FLAM
MABLE GAS. (CONTD. FROM FIRST AID) DO NOT USE HOT WATER. IF WARM WATER
NOT AVAILABLE, WRAP AFFECTED PARTS IN BLANKETS. ALTERNATIVELY, IF
FINGERS OR HANDS ARE FORTBITTEN, PLACE IN ARMPIT. HAVE VICTIM G ENTLY
EXERCISE AFFECTED PARTS WHILE BEING WARMED. SEEK MEDICAL ATTENTION.
TAKE COPY OF LABEL AND MSDS TO PHYSICIAN WITH VICTIM.
=======================================================
Transportation Information
=======================================================
Responsible Party Cage: UO451
Trans ID NO: 156993
Product ID: ISOBUTYLENE-C4H8
MSDS Prepared Date: 01/16/1998
Review Date: 05/17/2001
Article W/O MSDS: N
Limited Quantity IND: N
Multiple KIT Number: 0
Review IND: N
Unit Of Issue: EA
Type Of Container: CYLINDER
Additional Data: TRANSPORTATION DATA PER MANUFACTURER'S MSDS.
=======================================================
Detail DOT Information
=======================================================
DOT PSN Code: HTR
DOT Proper Shipping Name: ISOBUTYLENE
DOT PSN Modifier: SEE ALSO PETROLEUM GASES, LIQUEFIED
Hazard Class: 2.1
UN ID Num: UN1055
Label: FLAMMABLE GAS
Special Provision: 19
Packaging Exception: 306
Non Bulk Pack: 304
Bulk Pack: 314,315
Max Qty Pass: FORBIDDEN
Max Qty Cargo: 150 KG
Vessel Stow Req: E
Water/Ship/Other Req: 40
=======================================================
Detail IMO Information
=======================================================
IMO PSN Code: IRQ
IMO Proper Shipping Name: ISOBUTYLENE
IMDG Page Number: 2147
UN Number: 1055
UN Hazard Class: 2(2.1)
IMO Packaging Group: -
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Subsidiary Risk Label: EMS Number: 2-07
MED First Aid Guide NUM: 310
=======================================================
Detail IATA Information
=======================================================
IATA PSN Code: OHI
IATA UN ID Num: 1055
IATA Proper Shipping Name: ISOBUTYLENE
IATA UN Class: 2.1
IATA Label: FLAMMABLE GAS
Packing Note Passenger: FORB
Max Quant Pass: FORB
Max Quant Cargo: 150KG
Packaging Note Cargo: 200
Exceptions: A1
=======================================================
Detail AFI Information
=======================================================
AFI PSN Code: OHI
AFI Proper Shipping Name: ISOBUTYLENE
AFI Hazard Class: 2.1
AFI UN ID NUM: UN1055
Special Provisions: P4
Back Pack Reference: A6.3, A6.5
=======================================================
HAZCOM Label
=======================================================
Product ID: ISOBUTYLENE-C4H8
Cage: UO451
Company Name: AIRGAS INC
Street: 259 RADNOR-CHESTER RD SUITE 100
City: RADNOR PA
Zipcode: 19087-5240 US
Health Emergency Phone: (800)424-9300
Date Of Label Review: 05/17/2001
Label Date: 05/17/2001
Chronic Hazard IND: N
Eye Protection IND: YES
Skin Protection IND: YES
Signal Word: DANGER
Respiratory Protection IND: YES
Health Hazard: Moderate
Contact Hazard: Moderate
Fire Hazard: Severe
Reactivity Hazard: None
Hazard And Precautions: FLAMMABLE LIQUID AND GAS UNDER PRESSURE. CAN FORM
EXPLOSIVE MIXTURES WITH AIR. MAY CAUSE FROSTBITE. KEEP AWAY FROM HEAT
(<125F), FLAMES, AND SPARKS. STORE AND USE WITH ADEQUATE VENTILATION.
MOST SIGNI FICANT HAZARD IS OXYGEN-DEFICIENT ATMOSPHERES.
=======================================================
Disclaimer (provided with this information by the compiling agencies):
This information is formulated for use by elements of the Department of
Defense. The United States of America in no manner whatsoever expressly
or implied warrants, states, or intends said information to have any
application, use or viability by or to any person or persons outside the
Department of Defense nor any person or persons contracting with any
instrumentality of the United States of America and disclaims all
liability for such use. Any person utilizing this instruction who is not
a military or civilian employee of the United States of America should
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seek competent professional advice to verify and assume responsibility
for the suitability of this information to their particular situation
regardless of similarity to a corresponding Department of Defense or
other government situation.
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LIQUINOX MSDS

Section 1 : PRODUCT AND COMPANY IDENTIFICATION
Chemical family: Detergent.
Manufacturer: Alconox, Inc.
30 Glenn St.
Suite 309
White Plains, NY 10603.
Manufacturer emergency 800-255-3924.
phone number: 813-248-0585 (outside of the United States).
Supplier: Same as manufacturer.
Product name: Liquinox
Section 2 : INGREDIENT INFORMATIO N
C.A.S.
2515530-0

CONCENTRATION
%
10-30

Ingredient Name

T.L.V.

LD/50

LC/50

SODIUM
DODECYLBENZENESULFONATE

NOT
AVAILABLE

438
MG/KG
RAT
ORAL

NOT
AVAILABLE

1330
MG/KG
MOUSE
ORAL

Section 3 : HAZARD IDENTIFICATION
Route of entry: Skin contact, eye contact, inhalation and ingestion.
Effects of acute
exposure
Eye contact: May cause irritation.
Skin contact: Prolonged and repeated contact may cause irritation.
Inhalation: May cause headache and nausea.
Ingestion: May cause vomiting and diarrhea.
May cause gastric distress.
Effects of chronic
See effects of acute exposure.
exposure:
Section 4 : FIRST AID MEASURES
Skin contact: Remove contaminated clothing.
Wash thoroughly with soap and water.
Seek medical attention if irritation persists.
Eye contact: Check for and remove contact lenses.
Flush eyes with clear, running water for 15 minutes while holding
eyelids open: if irritation persists, consult a physician.
Inhalation: Remove victim to fresh air.
If irritation persists, seek medical attention.
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Ingestion: Do not induce vomiting, seek medical attention.
Dilute with two glasses of water.
Never give anything by mouth to an unconscious person.
Section 5 : FIRE FIGHTING MEASURES
Flammability: Not flammable.
Conditions of
Surrounding fire.
flammability:
Extinguishing media: Carbon dioxide, dry chemical, foam.
Water
Water fog.
Special procedures: Self-contained breathing apparatus required.
Firefighters should wear the usual protective gear.
Use water spray to cool fire exposed containers.
Auto-ignition
Not available.
temperature:
Flash point (°C),
None
method:
Lower flammability
Not applicable.
limit (% vol):
Upper flammability
Not applicable.
limit (% vol):
Explosion Data
Sensitivity to static
Not available.
discharge:
Sensitivity to mechanical
Not available.
impact:
Hazardous combustion Oxides of carbon (COx).
products: Hydrocarbons.
Rate of burning: Not available.
Explosive power: Containers may rupture if exposed to heat or fire.
Section 6 : ACCIDENTAL RELEASE MEASURES
Leak/Spill: Contain the spill.
Prevent entry into drains, sewers, and other waterways.
Wear appropriate protective equipment.
Small amounts may be flushed to sewer with water.
Soak up with an absorbent material.
Place in appropriate container for disposal.
Notify the appropriate authorities as required.
Section 7 : HANDLING AND STORAGE
Handling procedures and Protect against physical damage.
equipment: Avoid breathing vapors/mists.
Wear personal protective equipment appropriate to task.
Wash thoroughly after handling.
Keep out of reach of children.
Avoid contact with skin, eyes and clothing.
Avoid extreme temperatures.
Launder contaminated clothing prior to reuse.
Storage requirements: Store away from incompatible materials.
Keep containers closed when not in use.
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Section 8 : EXPOSURE CONTROLS / PERSONAL PROTECTION
Precautiona ry Measures
Gloves/Type:

Wear appropriate gloves.
Respiratory/Type: None required under normal use.
Eye/Type:

Safety glasses recommended.
Footwear/Type: Safety shoes per local regulations.
Clothing/Type: As required to prevent skin contact.
Other/Type: Eye wash facility should be in close proximity.
Emergency shower should be in close proximity.
Ventilation
Local exhaust at points of emission.
requirements:
Exposure limit of
Not available.
material:
Section 9 : PHYSICAL AND CHEMICAL PROPERTIES
Physical state: Liquid.
Appearance & odor: Odourless.
Pale yellow.
Odor threshold (ppm): Not available.
Vapour pressure @ 20°C (68°F).
(mmHg): 17
Vapour density (air=1): >1
Volatiles (%)
By volume: Not available.
Evaporation rate
< 1.
(butyl acetate = 1):
Boiling point (°C): 100 (212F)
Freezing point (°C): Not available.
pH: 8.5
Specific gravity @ 20 °C: (water = 1).
1.083
Solubility in water (%): Complete.
Coefficient of water\oil
Not available.
dist.:
VOC: None
Chemical family: Detergent.
Section 10 : STABILITY AND REACTIVITY
Chemical stability: Product is stable under normal handling and storage conditions.
Conditions of instability: Extreme temperatures.
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Hazardous
Will not occur.
polymerization:
Incompatible Strong acids.
substances: Strong oxidizing agents.
Hazardous
See hazardous combustion products.
decomposition products:
Section 11 : TOXICOLOGICAL INFORMATION
LD50 of product, species
> 5000 mg/kg rat oral.
& route:
LC50 of product, species
Not available.
& route:
Sensitization to product: Not available.
Carcinogenic effects: Not listed as a carcinogen.
Reproductive effects: Not available.
Teratogenicity: Not available.
Mutagenicity: Not available.
Synergi stic materials: Not available.
Section 12 : ECOLOGICAL INFORMATION
Environmental toxicity: No data at this time.
Environmental fate: No data at this time.
Section 13 : DISPOSAL CONSIDERATIONS
Waste disposal: In accordance with local and federal regulations.
Section 14 : TRANSPORT INFORMATION
D.O.T. CLASSIFICATION: Not regulated.
Special shipping
Not regulated.
information:
Section 15 : REGULATORY INFORMATION
Canadian Regulatory
Information
WHMIS classification: Not controlled.
DSL status: Not available.
USA Regulatory
Information
SARA hazard catagories Immediate (Acute) Health Hazard: No.
sections 311/312: Delayed (Chronic) Health Hazard: No.
Fire Hazard: No.
Sudden Release of Pressure: No.
Reactive: No.
SARA Section 313: None
TSCA inventory: All components of this product are listed on the TSCA inventory.
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NFPA
Health Hazard: 1
Flammability: 0
Reactivity: 0
HMIS
Health Hazard: 1
Flammability: 0
Physical hazard: 0
PPE: A
Section 16 : OTHER INFORMATION
Supplier MSDS date: 2006/07/14
Data prepared by: Global Safety Management
3340 Peachtree Road, #1800
Atlanta, GA 30326
Phone: 877-683-7460
Fax: (877) 683-7462
Web: www.globalsafetynet.com
Email: info@globalsafetynet.com.
General note: This material safety data sheet was prepared from information
obtained from various sources, including product suppliers and
the Canadian Center for Occupational Health and Safety.

MS 01.40.01.01.06.1

Page 5 of 5

HYDROCHLORIC ACID, 33 - 40%

http://www.jtbaker.com/msds/H3880.htm

HYDROCHLORIC ACID, 33 - 40%
MSDS Number: H3880 --- Effective Date: 05/10/01

1. Product Identification
Synonyms: Muriatic acid; hydrogen chloride, aqueous
CAS No.: 7647-01-0
Molecular Weight: 36.46
Chemical Formula: HCl
Product Codes:
J.T. Baker: 5367, 5537, 5575, 5800, 5814, 5839, 5894, 5994, 6900, 7831, 9529, 9530, 9534,
9535, 9536, 9537, 9538, 9539, 9540, 9544, 9548
Mallinckrodt: 2062, 2612, 2624, 2626, 5587, H611, H613, H987, H992, H999, V078, V628

2. Composition/Information on Ingredients
Ingredient
---------------------------------------

CAS No
------------

Hydrogen Chloride
Water

7647-01-0
7732-18-5

Percent
------------

Hazardous
---------

33 - 40%
60 - 67%

Yes
No

3. Hazards Identification
Emergency Overview
--------------------------
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POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO
ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED.
INHALATION MAY CAUSE LUNG DAMAGE.
J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your convenience)
----------------------------------------------------------------------------------------------------------Health Rating: 3 - Severe (Poison)
Flammability Rating: 0 - None
Reactivity Rating: 2 - Moderate
Contact Rating: 3 - Severe (Corrosive)
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD;
PROPER GLOVES
Storage Color Code: White (Corrosive)
-----------------------------------------------------------------------------------------------------------

Potential Health Effects
---------------------------------Inhalation:
Corrosive! Inhalation of vapors can cause coughing, choking, inflammation of the nose, throat, and
upper respiratory tract, and in severe cases, pulmonary edema, circulatory failure, and death.
Ingestion:
Corrosive! Swallowing hydrochloric acid can cause immediate pain and burns of the mouth, throat,
esophagus and gastrointestinal tract. May cause nausea, vomiting, and diarrhea. Swallowing may be
fatal.
Skin Contact:
Corrosive! Can cause redness, pain, and severe skin burns. Concentrated solutions cause deep
ulcers and discolor skin.
Eye Contact:
Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause severe
burns and permanent eye damage.
Chronic Exposure:
Long-term exposure to concentrated vapors may cause erosion of teeth. Long term exposures
seldom occur due to the corrosive properties of the acid.
Aggravation of Pre-existing Conditions:
Persons with pre-existing skin disorders or eye disease may be more susceptible to the effects of
this substance.

4. First Aid Measures
Inhalation:
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen.
Get medical attention immediately.
Ingestion:
2 of 8
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DO NOT INDUCE VOMITING! Give large quantities of water or milk if available. Never give
anything by mouth to an unconscious person. Get medical attention immediately.
Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse.
Get medical attention immediately.
Eye Contact:
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper eyelids
occasionally. Get medical attention immediately.

5. Fire Fighting Measures
Fire:
Extreme heat or contact with metals can release flammable hydrogen gas.
Explosion:
Not considered to be an explosion hazard.
Fire Extinguishing Media:
If involved in a fire, use water spray. Neutralize with soda ash or slaked lime.
Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing
apparatus with full facepiece operated in the pressure demand or other positive pressure mode.
Structural firefighter's protective clothing is ineffective for fires involving hydrochloric acid. Stay
away from ends of tanks. Cool tanks with water spray until well after fire is out.

6. Accidental Release Measures
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified in
Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from entering.
Contain and recover liquid when possible. Neutralize with alkaline material (soda ash, lime), then
absorb with an inert material (e. g., vermiculite, dry sand, earth), and place in a chemical waste
container. Do not use combustible materials, such as saw dust. Do not flush to sewer! US
Regulations (CERCLA) require reporting spills and releases to soil, water and air in excess of
reportable quantities. The toll free number for the US Coast Guard National Response Center is
(800) 424-8802.
J. T. Baker NEUTRASORB® or TEAM® 'Low Na+' acid neutralizers are recommended for
spills of this product.

7. Handling and Storage
Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. Protect
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from physical damage. Keep out of direct sunlight and away from heat, water, and incompatible
materials. Do not wash out container and use it for other purposes. When diluting, the acid should
always be added slowly to water and in small amounts. Never use hot water and never add water
to the acid. Water added to acid can cause uncontrolled boiling and splashing. When opening metal
containers, use non-sparking tools because of the possibility of hydrogen gas being present.
Containers of this material may be hazardous when empty since they retain product residues
(vapors, liquid); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection
Airborne Exposure Limits:
-OSHA Permissible Exposure Limit (PEL):
5 ppm Ceiling
-ACGIH Threshold Limit Value (TLV):
5 ppm Ceiling
Ventilation System:
A system of local and/or general exhaust is recommended to keep employee exposures below the
Airborne Exposure Limits. Local exhaust ventilation is generally preferred because it can control the
emissions of the contaminant at its source, preventing dispersion of it into the general work area.
Please refer to the ACGIH document, Industrial Ventilation, A Manual of Recommended
Practices, most recent edition, for details.
Personal Respirators (NIOSH Approved):
If the exposure limit is exceeded, a full facepiece respirator with an acid gas cartridge may be worn
up to 50 times the exposure limit or the maximum use concentration specified by the appropriate
regulatory agency or respirator supplier, whichever is lowest. For emergencies or instances where
the exposure levels are not known, use a full-facepiece positive-pressure, air-supplied respirator.
WARNING: Air purifying respirators do not protect workers in oxygen-deficient atmospheres.
Skin Protection:
Rubber or neoprene gloves and additional protection including impervious boots, apron, or
coveralls, as needed in areas of unusual exposure to prevent skin contact.
Eye Protection:
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain eye wash
fountain and quick-drench facilities in work area.

9. Physical and Chemical Properties
Appearance:
Colorless, fuming liquid.
Odor:
Pungent odor of hydrogen chloride.
Solubility:
Infinite in water with slight evolution of heat.
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Density:
1.18
pH:
For HCL solutions: 0.1 (1.0 N), 1.1 (0.1 N), 2.02 (0.01 N)
% Volatiles by volume @ 21C (70F):
100
Boiling Point:
53C (127F) Azeotrope (20.2%) boils at 109C (228F)
Melting Point:
-74C (-101F)
Vapor Density (Air=1):
No information found.
Vapor Pressure (mm Hg):
190 @ 25C (77F)
Evaporation Rate (BuAc=1):
No information found.

10. Stability and Reactivity
Stability:
Stable under ordinary conditions of use and storage. Containers may burst when heated.
Hazardous Decomposition Products:
When heated to decomposition, emits toxic hydrogen chloride fumes and will react with water or
steam to produce heat and toxic and corrosive fumes. Thermal oxidative decomposition produces
toxic chlorine fumes and explosive hydrogen gas.
Hazardous Polymerization:
Will not occur.
Incompatibilities:
A strong mineral acid, concentrated hydrochloric acid is incompatible with many substances and
highly reactive with strong bases, metals, metal oxides, hydroxides, amines, carbonates and other
alkaline materials. Incompatible with materials such as cyanides, sulfides, sulfites, and formaldehyde.
Conditions to Avoid:
Heat, direct sunlight.

11. Toxicological Information
Inhalation rat LC50: 3124 ppm/1H; oral rabbit LD50: 900 mg/kg (Hydrochloric acid
concentrated); investigated as a tumorigen, mutagen, reproductive effector.
--------\Cancer Lists\--------------------------------------------------------NTP Carcinogen--Ingredient
Known
Anticipated
IARC Category
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----No
No

----------No
No

------------3
None

12. Ecological Information
Environmental Fate:
When released into the soil, this material is not expected to biodegrade. When released into the soil,
this material may leach into groundwater.
Environmental Toxicity:
This material is expected to be toxic to aquatic life.

13. Disposal Considerations
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste and
sent to a RCRA approved waste facility. Processing, use or contamination of this product may
change the waste management options. State and local disposal regulations may differ from federal
disposal regulations. Dispose of container and unused contents in accordance with federal, state and
local requirements.

14. Transport Information
Domestic (Land, D.O.T.)
----------------------Proper Shipping Name: HYDROCHLORIC ACID
Hazard Class: 8
UN/NA: UN1789
Packing Group: II
Information reported for product/size: 475LB
International (Water, I.M.O.)
----------------------------Proper Shipping Name: HYDROCHLORIC ACID
Hazard Class: 8
UN/NA: UN1789
Packing Group: II
Information reported for product/size: 475LB

15. Regulatory Information
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--------\Chemical Inventory Status - Part 1\--------------------------------Ingredient
TSCA EC
Japan Australia
----------------------------------------------- ---- --- ----- --------Hydrogen Chloride (7647-01-0)
Yes Yes
Yes
Yes
Water (7732-18-5)
Yes Yes
Yes
Yes
--------\Chemical Inventory Status - Part 2\----------------------------------Canada-Ingredient
Korea DSL
NDSL Phil.
----------------------------------------------- ----- ------ ----Hydrogen Chloride (7647-01-0)
Yes
Yes
No
Yes
Water (7732-18-5)
Yes
Yes
No
Yes
--------\Federal, State & International Regulations - Part 1\----------------SARA 302------SARA 313-----Ingredient
RQ
TPQ
List Chemical Catg.
----------------------------------------- ---------- -------------Hydrogen Chloride (7647-01-0)
5000 500*
Yes
No
Water (7732-18-5)
No
No
No
No
--------\Federal, State & International Regulations - Part 2\----------------RCRA-TSCAIngredient
CERCLA
261.33
8(d)
----------------------------------------- ---------------Hydrogen Chloride (7647-01-0)
5000
No
No
Water (7732-18-5)
No
No
No

Chemical Weapons Convention: No
TSCA 12(b): No
SARA 311/312: Acute: Yes
Chronic: Yes Fire: No
Reactivity: No
(Mixture / Liquid)

CDTA: Yes
Pressure: No

Australian Hazchem Code: 2R
Poison Schedule: None allocated.
WHMIS:
This MSDS has been prepared according to the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

16. Other Information
NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0
Label Hazard Warning:
POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO
ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. INHALATION
MAY CAUSE LUNG DAMAGE.
Label Precautions:
Do not get in eyes, on skin, or on clothing.
Do not breathe vapor or mist.
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Use only with adequate ventilation.
Wash thoroughly after handling.
Store in a tightly closed container.
Remove and wash contaminated clothing promptly.
Label First Aid:
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 minutes while
removing contaminated clothing and shoes. Wash clothing before reuse. If swallowed, DO NOT
INDUCE VOMITING. Give large quantities of water. Never give anything by mouth to an
unconscious person. If inhaled, remove to fresh air. If not breathing, give artificial respiration. If
breathing is difficult, give oxygen. In all cases get medical attention immediately.
Product Use:
Laboratory Reagent.
Revision Information:
MSDS Section(s) changed since last revision of document include: 16.
Disclaimer:
*****************************************************************************************

Mallinckrodt Baker, Inc. provides the information contained herein in good faith but
makes no representation as to its comprehensiveness or accuracy. This document is
intended only as a guide to the appropriate precautionary handling of the material by a
properly trained person using this product. Individuals receiving the information must
exercise their independent judgment in determining its appropriateness for a particular
purpose. MALLINCKRODT BAKER, INC. MAKES NO REPRESENTATIONS OR
WARRANTIES, EITHER EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE WITH RESPECT TO THE INFORMATION SET FORTH
HEREIN OR THE PRODUCT TO WHICH THE INFORMATION REFERS.
ACCORDINGLY, MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE
FOR DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.
*****************************************************************************************
Prepared by: Environmental Health & Safety
Phone Number: (314) 654-1600 (U.S.A.)
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FISHER SCIENTIFIC -- BENTONITE, B235-500 -- ======================
Product Identification
======================
Product ID:BENTONITE, B235-500
MSDS Date:12/12/1997
FSC:NIIN:Submitter:N EN
Status Code:A
MSDS Number: CJZNV
=== Responsible Party ===
Company Name:FISHER SCIENTIFIC
Address:1 REAGENT LANE
City:FAIRLAWN
State:NJ
ZIP:07410
Country:US
Info Phone Num:201-796-7100
Emergency Phone Num:201-796-7100
Chemtrec Ind/Phone:(800)424-9300
CAGE:1B464
=== Contractor Identification ===
Company Name:FISHER SCIENTIFIC CO. CHEMICAL MFG DIV
Address:1 REAGENT LANE
Box:City:FAIRLAWN
State:NJ
ZIP:07410-2802
Country:US
Phone:201-796-7100
CAGE:1B464
======================================
Composition/Information on Ingredients
======================================
Ingred Name:BENTONITE (EINECS/ELINCS: 215-108-5)
CAS:1302-78-9
RTECS #:CT9450000
= Wt:100.
Other REC Limits:N/K
OSHA PEL:N/K
OSHA STEL:N/K
ACGIH TLV:N/K
ACGIH STEL:N/K
======================
Hazards Identification
======================
LD50 LC50 Mixture:NOT AVAILABLE.
Routes of Entry: Inhalation:YES Skin:YES Ingestion:YES
Reports of Carcinogenicity:NTP:NO IARC:NO OSHA:NO
Health Hazards Acute and Chronic:ACUTE: EYES: MAY CAUSE EYE IRRITATION.
SKIN: MAY CAUSE SKIN IRRITATION. INGESTION: INGESTION OF LARGE
AMOUNTS MAY CAUSE GASTROINTESTINAL IRRITATION. THE TOXICOLOGICAL
PROPERTIES OF THIS SUBSTANCE HAVE NOT BEEN FULLY INVESTIGATED.
INHALATION: MAY CAUSE RESPIRATORY TRACT IRRITATION. THE
TOXICOLOGICAL PROPERTIES OF THIS SUBSTANCE HAVE NOT BEEN FULLY

INVESTIGATED. CHRONIC: MAY CAUSE CANCER ACCORDING T O ANIMAL
STUDIES. CHRONIC INHALATION MAY CAUSE LUNG CHANGES, CHEST PAIN,
BREATH SHORTNESS, AND BRONCHITIS.
Explanation of Carcinogenicity:NOT LISTED BY ACGIH, IARC, NIOSH, NTP,
OR OSHA.
Effects of Overexposure:SEE HEALTH HAZARDS.

==================
First Aid Measures
==================
First Aid:EYES: FLUSH WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES,
OCCASIONALLY LIFTING UPPER AND LOWER LIDS. GET MEDICAL AID. SKIN:
FLUSH WITH PLENTY OF SOAP AND WATER FOR AT LEAST 15 MINUTES WHILE
REMOVING C ONTAMINATED CLOTHING AND SHOES. GET MEDICAL AID IF
IRRITATION DEVELOPS OR PERSISTS. INGESTION: IF CONSCIOUS AND
ALERT, GIVE 2-4 CUPFULS OF MILK OR WATER. NEVER GIVE ANYTHING BY
MOUTH TO AN UNCONSCIOUS PERSON. GET MEDICAL AID. INHALATION:
REMOVE TO FRESH AIR IMMEDIATELY. GET MEDICAL AID IF COUGH OR
OTHER SYMPTOMS APPEAR. NOTES TO PHYSICIAN: TREAT SYMPTOMATICALLY
AND SUPPORTIVELY.
======================
Fire Fighting Measures
======================
Extinguishing Media:FOR SMALL FIRES, USE WATER SPRAY, DRY CHEMICAL,
CARBON DIOXIDE OR CHEMICAL FOAM.
Fire Fighting Procedures:WEAR NIOSH APPROVED SELF-CONTAINED BREATHING
APPARATUS AND FULL PROTECTIVE EQUIPMENT .
Unusual Fire/Explosion Hazard:NFPA RATING: NOT PUBLISHED.
===========================
Accidental Release Measures
===========================
Spill Release Procedures:USE PROPER PERSONAL PROTECTIVE EQUIPMENT AS
INDICATED IN CONTROL MEASURES SECTION. VACUUM OR SWEEP UP
MATERIAL AND PLACE INTO A SUITABLE DISPOSAL CONTAINER. AVOID
GENERATING DUSTY CONDITIONS.
====================
Handling and Storage
====================
Handling and Storage Precautions:USE WITH ADEQUATE VENTILATION. AVOID
CONTACT WITH SKIN AND EYES. AVOID INGESTION AND INHALATION. STORE
IN A COOL, DRY PLACE. STORE IN A TIGHTLY CLOSED CONTAINER.
=====================================
Exposure Controls/Personal Protection
=====================================
Respiratory Protection:FOLLOW THE OSHA RESPIRATOR REGULATIONS FOUND IN
29 CFR 1910.134 OR EUROPEAN STANDARD EN 149. ALWAYS USE A NIOSH
OR EUROPEAN STANDARD EN 149 APPROVED RESPIRATOR WHEN NECESSARY.
Ventilation:USE ADEQUATE VENTILATION TO KEEP AIRBORNE CONCENTRATIONS
LOW.
Protective Gloves:APPROPRIATE PROTECTIVE GLOVES.WEAR IMPERVIOUS GLOVES.
Eye Protection:ANSI APPROVED CHEMICAL WORKERS GOGGLES .
Other Protective Equipment:ANSI APPROVED EMERGENCY EYEWASH AND DELUGE

SHOWER . WEAR APPROPRIATE PROTECTIVE CLOTHING TO MINIMIZE CONTACT
WITH SKIN.
Supplemental Safety and Health
PHYSICAL/CHEMICAL PROPERTIES: MOLECULAR FORMULA: NOT APPLICABLE.
============================
Physical/Chemical Properties
============================
Solubility in Water:INSOLUBLE
Appearance and Odor:CREAM SOLID; ODORLESS.
=============================
Stability and Reactivity Data
=============================
Stability Indicator/Materials to Avoid:YES
NONE REPORTED.
Stability Condition to Avoid:STABLE UNDER NORMAL TEMPERATURES AND
PRESSURES. AVOID MOISTURE.
Hazardous Decomposition Products:IRRITATING AND TOXIC FUMES AND GASES.

=========================
Toxicological Information
=========================
Toxicological Information:RTECS # CT9450000, CAS # 1302-78-9.
EPIDEMIOLOGY: EXPERIMENTAL TUMORIGENIC DATA HAS BEEN REPORTED.
TERATOGENICITY, REPRODUCTIVE EFFECTS, NEUROTOXICITY,
MUTAGENICITY, OTHER STUDIES: NO DATA AVAILABLE.
======================
Ecological Information
======================
Ecological:ECOTOXICITY: NOT AVAILABLE. ENVIRONMENTAL FATE: NOT
AVAILABLE. PHYSICAL/CHEMICAL: NOT AVAILABLE. OTHER: NOT
AVAILABLE.
=======================
Disposal Considerations
=======================
Waste Disposal Methods:DISPOSE OF IN A MANNER CONSISTENT WITH FEDERAL,
STATE, AND LOCAL REGULATIONS. RCRA D-SERIES MAXIMUM CONCENTRATION
OF CONTAMINANTS: NONE LISTED. RCRA D-SERIES CHRONIC TOXICITY
REFERENCE LEVELS: NONE LI STED. RCRA F-SERIES: NONE LISTED. RCRA
P-SERIES: NONE LISTED. RCRA U-SERIES: NONE LISTED.
==========================
MSDS Transport Information
==========================
Transport Information:US DOT, IATA, RID/ADR, IMO, CANADA TDG: SHIPPING
NAME: NO INFORMATION AVAILABLE.
======================
Regulatory Information
======================
SARA Title III Information:SECTION 302 (RQ): NONE OF THE CHEMICALS IN

THIS MATERIAL HAVE AN RQ. SECTION 302 (TPQ): NONE OF THE
CHEMICALS IN THIS PRODUCT HAVE A TPQ. SECTION 313: NO CHEMICALS
ARE REPORTABLE UNDER SECTION 313.
Federal Regulatory Information:TSCA: CAS # 1302-78-9 IS LISTED ON TSCA
INVENTORY. HLTH & SFTY REPORTING LIST: NONE OF THE CHEMS ARE ON
HLTH & SFTY REPORTING LIST. CHEM TEST RULES: NONE OF THE CHEMS IN
PROD ARE UNDER CHEM TEST RULE. SECTION 12B: NONE OF THE CHEMS ARE
LISTED UNDER TSCA SECTION 12B. TSCA SIGNIFICANT NEW USE RULE:
NONE OF CHEMS IN THIS MATL HAVE A SNUR UNDER TSCA. CLEAN AIR ACT:
THIS MATL DOES NOT CONTAIN ANY HAZ A IR POLLUTANTS. THIS MATL
DOES NOT CONTAIN ANY CLASS 1/CLASS 2 OZONE DEPLETORS. CLEAN WATER
ACT: NONE OF THE CHEMS IN THIS PROD ARE LISTED AS HAZ SUBSTANCES
UNDER CWA/AS PRIORITY POLLUTANTS UNDER CWA/AS TOX POLLUTANTS
UNDER CWA. (OTHER INFO)
State Regulatory Information:CAS # 1302-78-9 IS NOT PRESENT ON STATE
LISTS FROM CA, PA, MN, MA, FL, OR NJ. CALIFORNIA NO SIGNIFICANT
RISK LEVEL: NONE OF THE CHEMICALS IN THIS PRODUCT ARE LISTED.
=================
Other Information
=================
Disclaimer (provided with this information by the compiling agencies):
This information is formulated for use by elements of the Department
of Defense. The United States of America in no manner whatsoever,
expressly or implied, warrants this information to be accurate and
disclaims all liability for its use. Any person utilizing this
document should seek competent professional advice to verify and
assume responsibility for the suitability of this information to their
particular situation.
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MOBILIZATION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project:
Iowa Army Ammunition Plant
Prepared By: Dennis Day:

Job: Mobilization

Risk Assessment Code (RAC):
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Reviewed By:

Minimum Protective Clothing and Equipment:
PPE Level D (outside exclusion zone):
General work clothes, traffic vest, safety glasses, hard hat, steel-toed boots,
hearing protection, work gloves, respiratory protection (EM 385-1-1 Section
05.A,B,C,D))

JOB STEPS
Installation of temporary facilities
and utilities, to include:
Ground preparation for trailer pad,
dumpster, and sanitary
Electricity connection to trailer
Laydown area construction
Decontamination area construction
Field engineering (survey of
preliminary conditions)

S
E
V
E
R
I
T
Y

PROBABILITY

Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

EM 385-1-1
(PARA REF)

Obey traffic rules.
15 miles per hour is the maximum speed allowed in the work area.
Use caution when entering roadways.
Do not operate vehicles in unsafe conditions (e.g., on steep slopes, in deep mud).
Do not use cell phones when operating vehicles.
Secure all loads, including equipment within the cab, containerize small equipment
and secure container.
7. Wear seat belts, including those provided in cabs of heavy equipment.
8. Use caution and wear orange vests if working near active roads or around heavy
equipment.
9. Leave enough time to get to your destination without hurrying.
10. Be aware of heavy equipment and do not park or conduct work in the blind spot of the
equipment operator; “blind spots” of some equipment can be very large.
11. Verify back-up alarms are functional for all heavy equipment for pick-ups or SUVs with
obstructed rear view, use a back-up alarm or a spotter when backing up.
12. Refer to SMS 57, Vehicle Safety Program.
13. Rollover protective structures (ROPS) are required on all heavy equipment, with the
exception of trucks used for over-the-road hauling.
14. Inspect drilling equipment and maintained according to the manufacturer's
recommendations.

16.A/18.A
16.B/18.B
08.B

HAZARDS
Driving/vehicle movement (including
trucks, heavy equipment)

M

1.
2.
3.
4.
5.
6.

16.B.08/18.B.03

16.B.01/18.B.03
16.B.02
16.B/18.B
16.M
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MOBILIZATION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project:
Iowa Army Ammunition Plant

Job: Mobilization

JOB STEPS

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

EM 385-1-1
(PARA REF)

15. If overhead utilities are present in work areas, place warning signs at ground level.
16. Always check for overhead utilities before using extendable equipment.
17. Maintain at least one mast length or 20 feet (whichever is greater) from all power
lines.
18. Contact the RHSM if high voltage lines are present.
19. Complete utility locates prior to intrusive work in areas where utilities have not been
cleared through institutional knowledge by calling One Call: (800) 321-ALERT and/or
coordinating with site personnel.
20. Observe the area for indications of utilities.

16.M.03
16.M.07/11.E
16.M.07

HAZARDS
Overhead/underground utilities

M

11.I

Dust

1.
2.
3.

Minimize generation of dust.
Stay out of visible dust clouds.
Wet soil if necessary to eliminate visible dust.

06.A.04

Noise

1.
2.

Wear hearing protection when operating or working near heavy equipment.
Refer to SMS 26, Hearing Conservation.

05.C.01

Electricity

1.

Assure electrical work is performed by qualified personnel with verifiable credentials
who are familiar with applicable code requirements.

11.A.01.c

Slips, trips, and falls

1.
2.

Make sure you have good solid footing and that walking/working surfaces are as
clean and dry as possible.
Inspect areas daily and findings and recorded on daily inspection reports.

Hand tools

1.
2.
3.
4.

Inspect tools prior to use.
Use tools for their intended use only.
Don’t use damaged tools.
Push, don’t pull wrenches.

13.A.02
13.A.02
13.A.02

Biological hazards

1.

Use repellents and proper clothing for protection against insects including ticks and
mosquitoes.
Wear protective clothing in areas where poison oak and poison ivy are present.
Wear protective clothing, including long pants and sturdy boots for protection against
snakes and spiders.
See SMS 047.

06.D.01

2.
3.
4.

14.C

06.D.02
06.D.01
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MOBILIZATION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project:
Iowa Army Ammunition Plant

Job: Mobilization

JOB STEPS

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS

M

EM 385-1-1
(PARA REF)

Material handling

1.
2.
3.
4.
5.

Use safe lifting techniques, bending at the knees and lifting with the legs.
Use caution and do not twist the back when carrying a load.
Use mechanical devices to move loads when possible.
Wear protective gloves when handling materials.
See SMS 069.

14.A.01
14.A.01
14.A.04
05.A

Cold stress

1.
2.
3.

Wear cold weather clothing and provide shelter as needed based on site conditions.
Conduct temperature monitoring when temperatures fall below 45°F.
See SMS 059.

06.J.10

1.

Make drinking water available to all workers and encourage workers to drink small
amounts of water frequently.
Adjust work/rest regimens during hot weather.
See SMS 018.

06.J.03

06.J.01

Heat stress

2.
3.
Extreme weather

1.

When there are warnings or indications of severe weather, monitor conditions and
take precautions to protect personnel.

Fire

1.
2.
3.

Provide portable fire extinguishers in all equipment and in the field trailer.
Inspect fire extinguishers monthly.
Obtain hot work permits prior to any welding or torch cutting activities.

Temporary facilities

1.

Anchor trailers with rods and cables or by steel straps to ground anchors designed to
withstand winds and meet applicable standards.
Post signs warning of the presence of construction hazards every 300 feet.
Provide one portable toilet with adequate ventilation on site.
Provide washing facilities at the portable toilet location to maintain sanitary
conditions.
Provide type II 16-unit first aid kits and make these kits accessible at the site.

2.
3.
4.
5.
Powered machine tools

1.
2.
3.
4.

Use, inspect, and maintain power tools according to manufacturer's
recommendations.
Equip power tools with designed guards.
Provide electrical power control on each power tool to make it possible for the
operator to cut off the power without leaving the point of operation.
Connect all electrical power tools to an in-line GFCI.

06.J.11

06.J.04

09.E
09.E
06.C
04.A.03
04.A.04/08.A
02.C
02.D
03.B
13.A.02
13.A.03
13.A.15
11.C.05
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MOBILIZATION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project:
Iowa Army Ammunition Plant
JOB STEPS

Job: Mobilization

HAZARDS
Temporary haul roads

MEC Avoidance

Explosion Hazards

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS
1. Construct haul roads with suitable width for safe operation at the speed anticipated.
2. Post speed limits on haul roads.
1. Refer to MEC Avoidance Plan

M

EM 385-1-1
(PARA REF)
08.D.05
08.D.06
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CLEARING AND GRUBBING
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project:
Iowa Army Ammunition Plant
Prepared By: Jeff Hopkins

Job: Clearing and Grubbing
Reviewed By: Chris Bryant

Minimum Protective Clothing and Equipment:
PPE Level D:
General work clothes, safety glasses, hard hat, safety-toed boots,
galvanized chaps when using sawa, chemically resistant gloves (when
handling potentially contaminated materials); Safety goggles when within 25
feet of pressurized lines

JOB STEPS
Mobilization and Unloading

HAZARDS

Risk Assessment Code (RAC):
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk
S
E
V
E
R
I
T
Y

L

PROBABILITY

Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

Driving/vehicle movement (including 1. Obey traffic rules.
truck/trailer bringing the mower to the 2. Use caution when entering roadways.
job site)
3. Do not operate vehicles in unsafe conditions (e.g., on steep slopes, in deep mud).
4. Do not use cell phones when operating vehicles.
Unloading the mower from the trailer 5. Secure all loads, including equipment within the cab, containerize small equipment
and secure container.
6. Wear seat belts, including those provided in cabs of heavy equipment.
7. Use caution and wear orange vests if working near active roads or around heavy
equipment.
8. Leave enough time to get to your destination without hurrying.
9. Be aware of heavy equipment and do not park or conduct work in the blind spot of the
equipment operator; “blind spots” of some equipment can be very large.
10. Verify back-up alarms are functional for all heavy equipment for pick-ups or SUVs with
obstructed rear view, use a back-up alarm or a spotter when backing up.
11. Refer to SMS 57, Vehicle Safety Program.
12. Rollover protective structures (ROPS) are required on all heavy equipment except for
rubber-tired lawn and garden tractors operating on flat terrain (10 degree slope
maximum, 20 degree slope unloading).
13. Inspect mowing equipment and maintain according to the manufacturer's
recommendations.

EM 385-1-1
(PARA REF)
16.A/18.A
08.B

16.B.08/18.B.03

16.B.01/18.B.03
16.B.02
16.B/18.B
16.B.12b
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CLEARING AND GRUBBING
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project:
Iowa Army Ammunition Plant

Job: Clearing and Grubbing

JOB STEPS
Clearing and Grubbing

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
MEC Avoidance

14. Observe general MEC hazards and precautions as per the MEC
Avoidance/Construction Support Plan (Appendix E).
15. Do not clear vegetation until qualified UXO personnel have conducted a visual search
of the vegetation for MEC hazards which otherwise may be difficult to see.

Visibility

1.
2.

Slips, trips, and falls

1.
2.

Biological hazards

1.

Heat stress

Extreme weather

EM 385-1-1
(PARA REF)

UXO personnel conducting the visual search for MEC must wear a high-visibility
traffic vest at all times.
The mower operator shall have an unobstructed view.
Make sure you have good solid footing and that walking/working surfaces are as
clean and dry as possible.
Inspect areas daily and findings and recorded on daily inspection reports.

14.C

06.D.01

4.

Use repellents and proper clothing for protection against insects including ticks and
mosquitoes.
Wear protective clothing in areas where poison oak and poison ivy are present.
Wear protective clothing, including long pants and sturdy boots for protection against
snakes and spiders.
See SMS 047.

5.
6.
7.

Wear cold weather clothing and provide shelter as needed based on site conditions.
Conduct temperature monitoring when temperatures fall below 45°F.
See SMS 059.

06.J.10

2.
3.

Cold stress

L

8.

06.D.02
06.D.01

06.J.11

Make drinking water available to all workers and encourage workers to drink small
amounts of water frequently.
9. Adjust work/rest regimens during hot weather.
10. See SMS 018.

06.J.03

11. When there are warnings or indications of severe weather, monitor conditions and
take precautions to protect personnel.

06.J.01

06.J.04
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CLEARING AND GRUBBING
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project:
Iowa Army Ammunition Plant

Job: Clearing and Grubbing

JOB STEPS

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
Fire

1.
2.
3.

Provide portable fire extinguishers in all equipment and in the field trailer.
Inspect fire extinguishers monthly.
Obtain hot work permits prior to any welding or torch cutting activities.

Noise

1.
2.

Wear hearing protection when operating or working near the mower.
Refer to SMS 26, Hearing Conservation.

L

EM 385-1-1
(PARA REF)
09.E
09.E
06.C
05.C.01
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SURVEY AND INSPECTION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Survey and Inspection

Prepared By: Dennis Day:

Reviewed By:

Risk Assessment Code (RAC):
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Minimum Protective Clothing and Equipment:
PPE Level D:
General work clothes, safety glasses, steel-toed boots, chemically resistant
gloves (when handling potentially contaminated materials)

JOB STEPS

PROBABILITY

Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS

Land and geophysical surveying and Ergonomics
site inspections

MEC Avoidance

S
E
V
E
R
I
T
Y

L

EM 385-1-1
(PARA REF)

1.
2.

Do not strain when collecting the sample.
Use arms and shoulders; do not twist your back.

16.M.09
16.M.09

Hand tools

1.
2.
3.

Inspect tools prior to use.
Use tools for their intended use only.
Do not use damaged tools.

13.A.02
13.A.02
13.A.02

Heat stress

1.

Explosion Hazards

Make drinking water available to all workers and encourage workers to drink small
amounts of water frequently.
2. Adjust work/rest regimens during hot weather.
3. See SMS 018.
1. Refer to MEC Avoidance Plan

06.J.03
06.J.04
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MEC INTRUSIVE OPERATIONS
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: MEC Intrusive Operations

Prepared By: Jeff Hopkins

Reviewed By: Chris Bryant

Risk Assessment Code (RAC):
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Minimum Protective Clothing and Equipment:
PPE Level D:
General work clothes, safety glasses, hard hat, safety-toed boots,
chemically resistant gloves (when handling potentially contaminated
materials); Safety goggles when within 25 feet of pressurized lines; cell
phone or radio communication

JOB STEPS
Clearing and Grubbing

S
E
V
E
R
I
T
Y

MEC

PROBABILITY

Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
1.
2.
3.
4.
5.
6.
7.
8.

EM 385-1-1
(PARA REF)

Ensure Exclusion Zones (EZs) are established to authorized minimum safe distances
(MSDs) for non-project personnel and team separation distances for project
personnel.
Use the minimum number of personnel (not less than two) to conduct the operation
and minimize their exposure time to MEC.
Ensure all personnel are USACE-qualified UXO Technicians.
Do not conduct operations within site-specific MSDs of other MEC intrusive
operations.
Ensure only hand-excavating procedures are used by UXO Technicians when within
12 inches of a potential MEC item.
Observe general MEC hazards and precautions.
Ensure compliance with relevant SOPs and the MEC Safety Plan.
See SMS 039.

Visibility

1.

UXO personnel conducting the visual search for MEC must wear a high-visibility
traffic vest at all times.

Slips, trips, and falls

1.

Make sure you have good solid footing and that walking/working surfaces are as
clean and dry as possible.
Inspect areas daily and findings and recorded on daily inspection reports.

2.

M

14.C
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MEC INTRUSIVE OPERATIONS
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: MEC Intrusive Operations

JOB STEPS

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
Biological hazards

1.

Heat stress

EM 385-1-1
(PARA REF)
06.D.01

4.

Use repellents and proper clothing for protection against insects including ticks and
mosquitoes.
Wear protective clothing in areas where poison oak and poison ivy are present.
Wear protective clothing, including long pants and sturdy boots for protection against
snakes and spiders.
See SMS 047.

1.
2.
3.

Wear cold weather clothing and provide shelter as needed based on site conditions.
Conduct temperature monitoring when temperatures fall below 45°F.
See SMS 059.

06.J.10

1.

Make drinking water available to all workers and encourage workers to drink small
amounts of water frequently.
Adjust work/rest regimens during hot weather.
See SMS 018.

06.J.03

06.J.01

2.
3.

Cold stress

M

2.
3.
Extreme weather

1.

When there are warnings or indications of severe weather, monitor conditions and
take precautions to protect personnel.

Fire

1.
2.
3.

Provide portable fire extinguishers in all equipment and in the field trailer.
Inspect fire extinguishers monthly.
Obtain hot work permits prior to any welding or torch cutting activities.

Noise

1.
2.
3.

Reduce the volume of detection equipment before donning a headset.
Wear hearing protection during demolition activities.
Refer to SMS 26, Hearing Conservation.

06.D.02
06.D.01

06.J.11

06.J.04

09.E
09.E
06.C
05.C.01
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SOIL BORING/DIRECT PUSH
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Soil Boring/Direct Push

Prepared By: Dennis Day:

Reviewed By:

Risk Assessment Code (RAC):
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Minimum Protective Clothing and Equipment:
PPE Level D:
General work clothes, safety glasses, hard hat, steel-toed boots, chemically
resistant gloves - nitrile (when handling potentially contaminated materials)

JOB STEPS
Raise mast

Attach/detach rods and augers

S
E
V
E
R
I
T
Y

PROBABILITY

Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS

M

EM 385-1-1
(PARA REF)

Rig stability

1.
2.
3.

Situate the rig on a flat surface.
Use outriggers as necessary.
Never move the rig with the mast up.

16.M.09
16.M.09
16.M.08

Overhead utilities

1.
2.
3.

16.M.03
16.M.07
16.M.07

4.
5.

If over head utilities are present in work areas, place warning signs at ground level.
Always check for overhead utilities before raising the mast.
Maintain at least one mast length or 20 feet, whichever is greater, from all power
lines.
Contact the HSO if high voltage lines are present.
refer to SMS 34, Utility Clearance and Isolation

Lifting

1.

Use the winch to lift auger flights

16.M.10

Hand tools

1.
2.
3.
4.

Inspect tools prior to use.
Use tools for their intended use only.
Don’t use damaged tools.
Push, don’t pull wrenches.

13.A.02
13.A.02
13.A.02

Pinch points

1.

Never place your hand or other body parts under auger.
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SOIL BORING/DIRECT PUSH
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Soil Boring/Direct Push

JOB STEPS
Advance the boring

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS

EM 385-1-1
(PARA REF)

Rotating equipment

1.
2.
3.
4.
5.

All team members should know the location of the kill switch.
At least two persons must be present when advancing the auger.
Stand clear, if possible.
Do not wear loose clothing, jewelry, hair, or equipment near the auger.
Remove cuttings with a shovel, not your hand or foot.

16.M.10
16.M.10
16.M.10
16.M.10
16.M.10

Underground utilities

1.

Complete utility locates prior to drilling (One Call: 800-892-0123 and/or coordinate
with site personnel.
Mark locations in white.
Field verify utility locations.
Document all utility locates.
Observe the area for indications of utilities.
Refer to SMS 34, Utility Clearance and Isolation.

16.M.03

2.
3.
4.
5.
6.

Rig Maintenance

M

16.M.03
16.M.03
16.M.03
16.M.03

Environmental contamination
(if applicable)

1.
2.
3.
4.

Contain cuttings in drums or plastic sheeting.
Wear proper PPE and minimize contact with soil, sediment, groundwater, etc.
Work upwind of the boring.
If unusual soil discoloration or odors are encountered, stop work, evacuate the area,
and contact the SSO. The approach will need to be reevaluated, and Level C PPE
may be required.

Dust (respirable silica)

1.
2.
3.

Minimize generation of dust.
Stay out of visible dust clouds.
Wet soil if necessary to eliminate visible dust.

Noise

1.
2.

Wear hearing protection when operating or working near the rig.
Refer to SMS 26, Hearing Conservation.

05.C.01

Falls

1.

Fall protection is required when working at heights of greater than 6 feet (e.g., guard
rails or a personal fall arrest system); refer to SMS 40, Fall Protection.
Make sure you have a good solid footing and that walking/working surfaces are as
clean and dry as possible.

21.A.01

Lockout and tagout is required if accidentally energizing the rig could cause injury.
Refer to SMS 23, Lockout and Tagout Safety.

16.M.02

2.
Equipment energizing

1.
2.

28.A.02

Appendix C, Section 9
Appendix C, Section 9
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SOIL BORING/DIRECT PUSH
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Soil Boring/Direct Push

JOB STEPS

MEC Avoidance
All

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS

M

EM 385-1-1
(PARA REF)

Hot work

1.
2.
3.
4.

Clear all combustibles away from the work area.
A fire extinguisher must be available.
Notify the site superintendent of all hot work.
Observe work areas for 30 minutes after hot work (“fire watch”).

10.C.03
10.C.01

Chemical hazards

1.
2.
3.
4.

Review MSDSs.
Follow manufacturer’s instructions for use, handling, and storage.
Use recommended protective equipment.
Label all containers.

01.B.06

Heat stress

1.

06.J.03

2.
3.

Make drinking water available to all workers and encourage workers to drink small
amounts of water frequently.
Adjust work/rest regimens during hot weather.
See SMS 018.

1.

Refer to MEC Avoidance Plan

1.

Wear proper PPE: hardhat, safety glasses with side shields, and steel-toed boots as
a minimum.
Refer to SMS 56, Drilling Safety Guidelines.

Explosion Hazards

2.

06.J.04
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SURFACE WATER AND SEDIMENT SAMPLING
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Surface Water and Sediment Sampling

Prepared By: Dennis Day:

Reviewed By:

E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Minimum Protective Clothing and Equipment:
PPE Level D:
General work clothes, safety glasses, steel-toed boots, chemically resistant
gloves (when handling potentially contaminated materials), deconable
rubber boots (when working in wetlands and near surface water)

JOB STEPS
Surface water and sediment
sampling

Risk Assessment Code (RAC):

S
E
V
E
R
I
T
Y

PROBABILITY

Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS

EM 385-1-1
(PARA REF)

Ergonomics

1.
2.

Do not strain when collecting the sample
Use arms and shoulders, do not twist your back

16.M.09
16.M.09
16.M.08

Hand tools

1.
2.
3.

Inspect tools prior to use
Use tools for their intended use only
Don’t use damaged tools

13.A.02
13.A.02
13.A.02

Working near water

1.

Personal flotation devices are required if working over water or adjacent to fast
moving water
Evaluate the potential for upstream weather events to impact sampling activities (e.g.,
increased water level and flow)
Wear deconable rubber boots

2.
3.
Environmental Contamination
(if applicable)

1.
2.
3.
4.
5.

L

Contain cuttings in drums or plastic sheeting
28.A.02
Wear proper PPE and minimize contact with surface water or sediment
Work upwind of the sampling location if possible
If unusual sediment discoloration or odors are encountered, stop work, evacuate area
and contact HSM; approach will need to be re-evaluated and Level C PPE may be
required
Follow all provisions of this Health and Safety Plan
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SURFACE WATER AND SEDIMENT SAMPLING
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Surface Water and Sediment Sampling

JOB STEPS

MEC Avoidance

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
Heat stress

Explosion Hazards

Risk Assessment Code (RAC):

1.

Make drinking water available to all workers and encourage workers to drink small
amounts of water frequently.
2. Adjust work/rest regimens during hot weather.
3. See SMS 018.
1. Refer to MEC Avoidance Plan

L

EM 385-1-1
(PARA REF)
06.J.03
06.J.04
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SOIL SAMPLING – HAND AUGER
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Soil Sampling – Hand Auger

Prepared By: Dennis Day:

Reviewed By:

Risk Assessment Code (RAC):
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Minimum Protective Clothing and Equipment:
PPE Level D:
General work clothes, safety glasses, steel-toed boots, chemically resistant
gloves (when handling potentially contaminated materials), deconable rubber
boots (when working in wetlands and near surface water)

JOB STEPS
Hand Auger

Open acetate liner or split spoon

Fill bottles

Examine and log subsurface
materials

S
E
V
E
R
I
T
Y

PROBABILITY

Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS

M

Ergonomics

1.
2.

Do not strain when twisting the auger
Use your arms and shoulders, do not twist your back

Environmental Contamination

1.
2.
3.
4.
5.

Use sampling equipment to handle materials remotely
Work upwind of the sample
Wear proper PPE and minimize contact with soil, groundwater, etc.
Wear coated coveralls and a face shield if splashing is a problem
Always keep dust to a minimum

Environmental contamination

1.

See above

Sharp objects

1.
2.

Propel the cutting tool
Cut away from your body when cutting liners

Lifting

1.
2.
3.
4.
5.

Use proper equipment and/or get help when moving heavy coolers
Bend at the knees; do not use your back
Keep objects close to your body
Do not twist
Refer to SMS 45, Back Injury Prevention

Environmental contamination

1.

See above

Environmental contamination

1.

See above

EM 385-1-1
(PARA REF)

Examine and log
subsurface materials
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SOIL SAMPLING – HAND AUGER
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Soil Sampling – Hand Auger

JOB STEPS

Hand auger, split spoons,
continuous sampler, sample
bottles, knife, rock hammer

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
Sharp objects

1.
2.

Do not use knives as pry tool
Cut away from body and hands

Rock hammer

1.
2.
3.

Wear safety glasses when breaking rock
Plan ahead for possible hammer rebound and keep head and body clear
Make sure hammer is in good condition before use

Perform a pre-shift inspection of
all equipment

1.
2.

Employees must be trained to use required protective equipment
Hazard communication training is required where there is a potential for
exposure to hazardous substances; refer to SMS 2, Hazard Communication

1.

Field staff must review Site -Safety and Health and Plan and coordinate with project
manager to verify that all up-front logistics are completed prior to starting work
including, but not limited to, permitting, access agreements, and notification to
required contacts (e.g. site managers, inspectors, clients, subcontractors, etc.).
Additionally, a tailgate safety meeting must be performed and documented at the
beginning of each work day. Also consider weather conditions (heat, cold, rain,
lightning).

1.
2.
3.

Make drinking water available to all workers and encourage workers to drink small
amounts of water frequently.
Adjust work/rest regimens during hot weather.
See SMS 018.

1.

Refer to MEC Avoidance Plan.

Daily Tailgate Safety Meeting

Heat stress

MEC Avoidance

Risk Assessment Code (RAC):

Explosion hazards

M

EM 385-1-1
(PARA REF)

06.J.03
06.J.04
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DEMOBILIZATION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Demobilization

Prepared By: Dennis Day:

Reviewed By:

Risk Assessment Code (RAC):
E = Extremely High Risk
H = High Risk
M = Moderate Risk
L = Low Risk

Minimum Protective Clothing and Equipment:
PPE Level D (outside exclusion zone):
General work clothes, traffic vest, safety glasses, hard hat, steel-toed boots,
hearing protection, work gloves, respiratory protection (EM 385-1-1 Section
05.A,B,C,D))

JOB STEPS
Removal of temporary facilities and
utilities, to include:
Disconnect electricity from trailer
Remove trailer, dumpster, and
sanitary
Restore trailer, dumpster, and
sanitary pads
Restore laydown area
Restore decontamination area
Field engineering (survey of final
conditions)

S
E
V
E
R
I
T
Y

PROBABILITY

Frequent

Likely

Occasional

Seldom

Unlikely

Catastrophic

E

E

H

H

M

Critical

E

H

H

M

L

Marginal

H

M

M

L

L

Negligible

M

L

L

L

L

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

EM 385-1-1
(PARA REF)

Obey traffic rules.
15 miles per hour is the maximum speed allowed in the work area.
Use caution when entering roadways.
Do not operate vehicles in unsafe conditions (e.g., on steep slopes, in deep mud).
Do not use cell phones when operating vehicles.
Secure all loads, including equipment within the cab.
Wear seat belts, including those provided in cabs of heavy equipment.
Use caution and wear orange vests if working near active roads or around heavy
equipment.
9. Leave enough time to get to your destination without hurrying.
10. Be aware of heavy equipment and do not park or conduct work in the blind spot of the
equipment operator; “blind spots” of some equipment can be very large.
11. Verify back-up alarms are functional for all heavy equipment for pick-ups or SUVs with
obstructed rear view, use a back-up alarm or a spotter when backing up.
12. Refer to SMS 57, Vehicle Safety Program.
13. Rollover protective structures (ROPS) are required on all heavy equipment, with the
exception of trucks used for over-the-road hauling.
14. Drilling equipment will be inspected.

16.A/18.A
16.B/18.B
08.B

HAZARDS
Driving/vehicle movement (including
trucks, heavy equipment)

M

1.
2.
3.
4.
5.
6.
7.
8.

16.B.08/18.B.03

16.B.01/18.B.03
16.B.02
16.B/18.B
16.M
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DEMOBILIZATION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Demobilization

JOB STEPS

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
Overhead/underground utilities

1.
2.
3.

M

EM 385-1-1
(PARA REF)

6.

If overhead utilities are present in work areas, place warning signs at ground level.
Always check for overhead utilities before using extendable equipment.
Maintain at least one mast length or 20 feet (whichever is greater) from all power
lines.
Contact the RHSM if high voltage lines are present.
Complete utility locates prior to intrusive work in areas where utilities have not been
cleared through institutional knowledge by calling One Call: (800) 321-ALERT and/or
coordinating with site personnel.
Observe the area for indications of utilities.

Dust

1.
2.
3.

Minimize generation of dust.
Stay out of visible dust clouds.
Wet soil if necessary to eliminate visible dust.

06.A.04

Noise

1.
2.

Wear hearing protection when operating or working near heavy equipment.
Refer to SMS 26, Hearing Conservation.

05.C.01

Electricity

1.

Electrical work will be performed by qualified personnel with verifiable credentials
who are familiar with applicable code requirements.

11.A.01.c

Slips, trips, and falls

1.

Make sure you have good solid footing and that walking/working surfaces are as
clean and dry as possible.
Work areas should be inspected daily and findings will be recorded on daily
inspection reports.

14.C

4.
5.

2.
Hand tools

1.
2.
3.
4.

Inspect tools prior to use.
Use tools for their intended use only.
Don’t use damaged tools.
Push, don’t pull wrenches.

16.M.03
16.M.07/11.E
16.M.07
11.I

13.A.02
13.A.02
13.A.02
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DEMOBILIZATION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant

Job: Demobilization

JOB STEPS

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
Biological hazards

1.
2.
3.
4.

Material handling

1.
2.
3.
4.
5.

Cold stress

1.
2.
3.

Heat stress

1.
2.
3.

M

EM 385-1-1
(PARA REF)

Repellents and proper clothing should be used for protection against insects including
ticks and mosquitoes.
Protective clothing should be used in areas where poison oak and poison ivy are
present.
Protective clothing, including long pants and sturdy boots, should be used for
protection against snakes and spiders.
See SMS 047.

06.D.01

Employees should use safe lifting techniques, bending at the knees and lifting with
the legs.
Employees should use caution and not twist the back when carrying a load.
Mechanical devices should used to move loads when possible.
Protective gloves should be worn when handling materials.
See SMS 069.

14.A.01

Cold weather clothing and shelter should be provided as needed based on site
conditions.
Air temperature monitoring should be done when temperatures fall below 45°F.
See SMS 059.

06.J.10

Drinking water should be made available to all workers and workers should be
encouraged to drink small amounts frequently.
Work/rest regimens will be adjusted during hot weather.
See SMS 018.

06.J.03

06.D.02
06.D.01

14.A.01
14.A.04
05.A

06.J.11

06.J.04

Extreme weather

1.

When there are warnings or indications of severe weather, conditions should be
monitored and precautions taken to protect personnel.

06.J.01

Fire

1.
2.
3.

Portable fire extinguishers will be present in all equipment and in the field trailer.
Fire extinguishers will be inspected monthly.
Hot work permits must be obtained prior to any welding or torch cutting activities.

09.E
09.E
06.C
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DEMOBILIZATION
ACTIVITY HAZARD ANALYSIS
Date Prepared: 22-Sep-06
Project: Iowa Army Ammunition
Plant
JOB STEPS

Job: Demobilization

Risk Assessment Code (RAC):

ACTIONS TO ELIMINATE OR
MINIMIZE HAZARDS

HAZARDS
Temporary facilities

1.
2.
3.
4.
5.

Powered machine tools

MEC Avoidance

Explosion Hazards

1.

Trailers will be anchored with rods and cables or by steel straps to ground anchors
designed to withstand winds and meet applicable standards.
Signs warning of the presence of construction hazards and requirements should be
posted on the fencing every 300 feet.
One portable toilet with adequate ventilation and (natural) light will be on site.
Washing facilities will be provided at the portable toilet location to maintain sanitary
conditions.
Type II 16-unit first aid kits will be present and accessible at the site.

Power tools will be used, inspected, and maintained according to manufacturer's
recommendations.
2. Power tools designed to accommodate guards will be equipped with such guards.
3. The electrical power control will be provided on each power tool to make it possible
for the operator to cut off the power without leaving the point of operation.
4. All electrical power tools should be connected to an in-line GFCI.
1. Refer to MEC Avoidance Plan

M

EM 385-1-1
(PARA REF)
04.A.03
04.A.04/08.A
02.C
02.D
03.B
13.A.02
13.A.03
13.A.15
11.C.05
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APPENDIXE

Field Investigation Plan Standard Operating Procedures

SOPs Included:
SOP No. 1

Geophysical Surveying

SOP No. 2

Direct Push Soil and Groundwater Sampling

SOP No. 3

Soil Sampling

SOP No. 4

Sediment Sampling

SOP No. 5

Surface Water Sampling

SOP No. 6

Equipment and Personnel Decontamination

SOP No. 7

Surveying and Description of Sampling Locations

SOP No. 8

Sample Identification, Handling, Documentation, Shipping, and Tracking

SOP No. 9

Headspace Analysis

SOP No. 10

Boring Abandonment

SOP No. 11

Permits and Clearances

SOP No. 12

En Core® and Terra Core™ Soil Sampling

SOP No. 13

Demolition

SOP No. 14

EnSys Soil Test System

SOP No. 15

Explosives Assessment Sampling

®
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1 Geophysical Surveying

SOP NO.1
1.1

Geophysical Surveying

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for conducting geophysical
investigations involving magnetics and electromagnetics (EM) techniques that may be used at
Iowa Army Ammunition Plant (IAAAP). This SOP gives descriptions of equipment, field
procedures, and data reduction necessary to perform geophysical surveys. The locations,
frequency, parameters of geophysical surveying will be presented in the Field Investigation Plan
(FIP).
These procedures are to be used together with the IAAAP Remedial Investigation (RI) Work
Plan (WP), Accident Prevention Plan (APP), FIP, Munitions and Explosives of Concern (MEC)
Avoidance Plan, and other SOPs.

1.2

GEOPHYSICAL SURVEYING TECHNOLOGIES

For the investigation at the IAAAP, either of two categories geophysical surveying technologies
may be employed. Survey details will be annotated on the Survey Area Report Form. A copy of
this form can be found in Attachment 1 to this SOP.

1.2.1 Magnetics
Magnetics methods aid in subsurface characterization by measuring the earth's magnetic field
and local variation of the field. For environmental applications magnetics surveys can be used
for detection of metallic objects on the surface (e.g., ordnance detection) or subsurface (e.g.,
ordnance, landfill/trench debris, etc.).
A magnetics survey involves the measurement of the earth's magnetic field at various points on
the ground surface. Variations in magnetic susceptibility of subsurface materials will produce
anomalies within the earth's magnetic field which can be detected and measured using a
magnetometer.
Magnetometers, which are typically handheld instruments (e.g., Schonstedt GA-52Cx), can
measure total field and magnetic vertical gradient data. The total field intensity is simply the
magnitude of the earth's magnetic field vector. The magnetic vertical gradient is the difference
in the total field measured at different heights above the ground surface. The magnetic total field
and vertical gradient values can be plotted on a map so that their variation over the site can be
analyzed. Magnetics can be used for:
•

Detection of buried metallic objects (borehole clearance and landfill or trench debris
mapping)

•

Ordnance detection (surface and subsurface to 4 feet below ground surface [bgs])

•

Anomaly avoidance (surface and subsurface to 4 feet bgs)
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1.2.2 Electromagnetics
EM methods provide a rapid means of measuring the electrical conductivity of subsurface soil,
rock, and groundwater. EM instruments include both handheld all-metals detectors (e.g., Vallon
Model VMX2 and White’s Spectrum XLT) and larger, time-domain instruments (e.g., Geonics
EM61), which are typically cart-mounted but can also be carried by an operator using a shoulder
harness. These methods are useful for assessing subsurface conditions such as depth and
orientation of bedrock; lateral variations in soil and rock and configuration of paleochannels;
lateral and, in some instances, vertical distribution of contaminants; and the presence of ferrous
and nonferrous metals.
The methods involve the induction of electrical current into the earth. A time-varying magnetic
field is generated by a transmitter coil inducing a current into the ground. This primary field
induces a secondary field that is measured by a receiver coil. Changes in magnitude and phase
of the individual currents are converted to voltages and output as ground conductivity values on
a strip recorder or digital logger. These conductivity values are subsequently plotted on a map so
that their variation over the site can be analyzed. EM methods can be used for the following:
•

Detection of buried metallic objects (borehole clearance and landfill or trench debris
mapping)

•

Ordnance detection

•

Delineation of previously excavated areas (e.g., disturbed soils) related to waste disposal
activities

1.3

GEOPHYSICAL SURVEYING COLLECTION METHODS

Three types of collection methods may be utilized during geophysical surveying operations.
Transect surveys, complete grid surveys, and traditional “mag and flag” surveys will be selected
specifically for the area based on the site-specific history and physical features described.

1.3.1 Transect Survey
Transect surveys are defined as single path transects of an area whereby the geophysical
detection equipment is man-towed or man-carried along a single meandering or straight line
parallel set of lines spaced at regular intervals. The transect surveys may be used to find MEC or
evidence of MEC, determine MEC anomaly density, and to delineate target areas. Results from
transect surveys can also be used to delineate and select areas for further investigation using
complete grid surveys, if required.
Transect spacing will be determined by the scope of work, site-specific history, and physical
features of the site. Unless site-specific information indicates different spacing is warranted, the
rationale for selecting transect spacing will be based on a general guideline using 75 percent of
the maximum fragmentation distance of the smallest expected MEC item as the transect
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separation distance. The resultant digital geophysical mapping (DGM) field data, combined with
archival and anecdotal information, will be used to make determinations of specific source areas
(e.g., impact area, burial area, etc.).
Some transect surveys may need to be conducted in wooded areas where no global positioning
system (GPS) is available because of tree cover or the use of Robotic Total Station (RTS)
equipment is not practical. In this instance, the equipment operator will collect DGM data in
fiducial mode, whereby each transect is started at a known surveyed coordinate and is continued
in a straight line until a second surveyed coordinated is reached. The data will be registered
based on a fiducial spacing set at intervals as recorded by the geophysical instrument involved.
The data will then be accurately positioned using Oasis Montaj to spatially rectify the data.
When utilizing a handheld detector during mag and flag operations along transect lines, the
operator or his assistant will document anomaly positions in the field notebook and mark the
location with PVC pin flags and ground marking paint for later location surveying activities.

1.3.2 Complete Grid Survey
A complete grid survey is defined as multiple transects within a grid with spacing less than the
width of the detector equipment sensor swath (effective area imaged by the sensor). Generally,
an area will be divided into 100-foot by 100-foot grids where complete geophysical coverage of
the electromagnetic signature will be performed to discover electromagnetic anomalies
associated with MEC. In a complete grid survey, 100-percent coverage of the area is the goal,
but due to physical limitations, some number less than 100 percent may actually be collected.
During the investigation, complete grid DGM surveys may be conducted in biased or randomly
selected locations if required. The biased location surveys will be performed at locations where
there is high use or access and areas where MEC burial may be suspected (firing points, reported
burial locations, etc.). Randomly selected grid survey will be utilized to estimate the nature and
quantity of MEC contamination in specific source areas or zones.
The primary method of deployment for complete grid surveys will be the EM61 or EM31, either
man-towed or man-carried by the field technician, using parallel transect surveys with 2.5-foot
spacing. The EM61 employs a 3-foot by 1.5-foot coil. By placing parallel transects at a spacing
of 2.5 feet, there will be ample overlap to allow the technician to collect as much of the available
area (buildings and obstructions excluded) as is physically possible.
Areas within established grids that cannot be mapped because of terrain and man-made
impediments such as fences will be noted in the geophysical logbook and discussed with the
Project Manager (PM). In a complete grid survey, 100-percent coverage of the area is the goal,
but due to physical limitations, some number less than 100 percent may actually be collected.
When utilizing a handheld detector during mag and flag operations within a grid, the operator or
his assistant will document anomaly positions in the field notebook and mark the location with
PVC pin flags and ground marking paint for later location surveying activities.
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1.3.3 Mag and Flag
Mag and flag is a traditional method for locating and marking anomalies. This approach
involves surveying a selected area with a handheld detector and placing a flag at the center of
signals to indicate the presence of a metal target. Mag and flag surveys may be conducted in
areas of dense vegetation that preclude survey with the EM61, EM31, or G-858G system due to
access restrictions. The mag and flag surveys will be conducted with a White’s Spectrum XLT
All-Metals Detector, Vallon VMX2 All-Metals Detector, and/or a Schonstedt gradiometer. The
detectors are described in detail in Section 1.4.1 of this SOP.
When utilizing a handheld detector during mag and flag operations, the operator or his assistant
will document anomaly positions in the field notebook and mark the location with PVC pin flags
and ground marking paint for later location surveying activities.

1.4

HANDHELD GEOPHYSICAL SURVEYING PROCEDURES

Geophysical investigations may employ multiple techniques for subsurface surveys as described
previously. The procedures used in these surveys vary, according to the scope of work,
collection method, site conditions, and project objectives.
This section lists the general
procedures, equipment, and reporting methods that may be used for handheld geophysical
surveys.

1.4.1 Equipment List for Handheld Surveys
Geophysical surveys and investigations will be performed with equipment specifically chosen
for these tasks. The instruments will be capable of meeting the instrument performance criteria
detailed in this SOP and in Section 3 of the IAAAP RI WP. The following subsections provide
information on specific instrumentation that may be used during the investigation.

1.4.1.1 Vallon VMX2 All-Metals Detector
The Vallon Model VMX2 is a handheld, all-metals detector used to conduct MEC investigation
and clearance work. The Vallon has a 60-cm search coil that detects ferrous and non-ferrous
items upon and below the ground surface. The output signal is an audible tone. The Vallon
locator can be configured to operate in different soil types and to accommodate external
magnetic fields such as those associated with iron-rich magnetic soil and overhead or buried
power lines. The VMX2 has a maximum detection depth of up to 2 meters and provides reliable
detection of unexploded ordnance (UXO) in all soil types found at this site. The operation length
can be continuously adjusted from long to short for use in an upright standing position, prone
position, or laying operation. The VMX2 also has software programs to remove noise associated
with power lines. The interference programs will remove 50 Hz power line noise or 60 Hz
power line noise. The Vallon detector will be used for mag and flag investigations as well as
target reacquisition and intrusive investigation at this site.
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1.4.1.2 White’s Spectrum XLT Metal Detector
The White’s Spectrum XLT Metal Detector is a handheld, all-metals detector used to conduct
MEC investigation and clearance work. The XLT has a 9.5-inch search coil that detects ferrous
and non-ferrous items upon and below the ground surface. The output signal is an audible tone,
or visual display. The XLT locator can be configured to operate in different soil types and to
accommodate external magnetic fields such as those associated with iron-rich magnetic soil and
overhead or buried power lines. The XLT has a maximum detection depth of up to 2 meters and
provides reliable detection of UXO in all soil types found at this site. The operation length can
be continuously adjusted from long to short for use in an upright standing position, prone
position, or laying operation. The XLT also has software programs to remove noise associated
with power lines. The interference programs will remove 50 Hz power line noise or 60 Hz
power line noise. The XLT detector will be used for mag and flag investigations as well as
target reacquisition and intrusive investigation at this site.

1.4.1.3 Schonstedt GA-52Cx
The GA-52Cx Magnetic Locator is a handheld gradiometer that detects the magnetic field of a
ferromagnetic object. Instrument controls consist of an on/off sensitivity switch with four
sensitivity settings and a volume control. It responds to the difference in the magnetic field
between two sensors spaced about 0.51 meters apart. The response is a change in the frequency
of the signal emitted by the piezoelectric speaker. The instrument provides audio detection
signals that peak in frequency when the locator’s tip is held directly over the target. The locator
can be oriented in any direction without producing a significant change in the frequency of the
tone from its idling frequency. The GA-52Cx will be used for MEC avoidance, precision target
reacquisition, and intrusive location clearance.

1.4.1.4 Trimble 4700/4800 RTK GPS Total Station for Handheld Surveys
The selected positioning system for this project is the Trimble 4700/4800 RTK GPS Total
Station or equivalent. The Trimble 4700 will be used as the base and placed over existing site
monuments with known coordinates. The 4800 Rover will be mounted on a quad-pod directly
over the instrument operator and connected to the data logger field computer for positional data
input. Correction data will be transmitted to the 4800 Rover using a Trimble TRIMMARK IIe
Base/Repeater.
The Trimble 4700 is a modular, RTK survey system used for fast accurate surveys of all types.
The system features an integrated 9-channel, dual-frequency GPS receiver with integrated radio
modem. The Trimble 4700 features on-the-fly initialization and Radio Technical Commission
for Maritime Services SC-104 input/output and National Maritime Electronics Association -0183
output. The Trimble 4700’s modular design provides flexibility for setups that require a separate
GPS receiver and antenna. The antenna can be used on a range pole, mounted on a vehicle,
installed as a base station, or extended high above tree canopy to provide optimal solutions for
everyday tasks. The Trimble 4700 is ideal for a broad range of surveys, including topographic,
stakeout boundary, and seismic and geodetic control.
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08/OMA

1-5

SOP NO.1

Geophysical Surveying

The 4800 Rover packages Trimble’s RTK GPS survey technology in a lightweight system that
has no external cables, batteries, or antennae. The system’s nine-channel, dual-frequency GPS
receiver, Micro-centered GPS antenna, data radio, power supply, and cables can be integrated
into a Trimble PowerLiTE GPS pole, eliminating the need for a backpack/waistpack or cables
connecting the surveyor to the pole. The 4800 features OTF initialization and RTCM SC-104
input/output and NMEA-0183 output. The 4800 is ideal for a broad range of surveys where
mobility and ease of movement are vital.
The TRIMMARK IIe Base/Repeater broadcasts or repeats GPS data to Trimble survey grade
GPS receivers that either contain an internal radio modem or are being used with a TRIMMARK
Rover. Under optimal conditions, the system broadcasts up to 15 kilometer line-of-sight without
a repeater. The TRIMMARK IIe Base/Repeater transmits data on frequencies between 450 and
470 Megahertz (MHz). An additional unit can be used to extend the network range and provide
seamless coverage around local obstacles such as large buildings or hills. Considering the
topography and size of the site, coverage is not anticipated to be a problem. The use of 469.500,
469.550, 469.600, 469.625, 469.650, 469.700, 469.725, and 469.750 MHz will be avoided if
possible, as these are the most common community voice repeater input frequencies.

1.4.1.5 Robotic Total Station for Handheld Surveys
In areas of heavy tree coverage, or areas limiting GPS signal, the Robotic Total Station (RTS)
will be utilized. The RTS consists of servo-driven theodolite, and roving 360-degree prism. The
RTS is set directly centered over a known point (using an internal level and laser plummet). The
system is then referenced to another known location. This allows the system to triangulate
through resection. The 360-degree prism is mounted centerpoint above the EM61-MK2 coils,
allowing real-time collection of the system’s position.

1.4.1.6 Additional Equipment for Handheld Surveys
The following equipment will be needed for geophysical investigations involving handheld
instruments:
•

Vegetation clearance tools as needed

•

Wood stakes or lath

•

Flagging

•

Seed items

•

Non-metallic tape measure (300’)

•

Survey paint

•

Field notebook

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08/OMA

1-6

SOP NO.1

Geophysical Surveying

•

Waterproof and permanent marking pens

•

Compass

1.4.2 Site Preparation for Handheld Surveys
Site preparation includes vegetation removal, surface clearance of metallic debris, and the
installation of a magnetometer calibration/test area. In areas identified as a potential UXO site,
UXO personnel will be present during all site preparation tasks. MEC avoidance procedures will
be utilized as prescribed in Appendix J of the IAAAP RI WP, as needed.
Vegetation removal activities will be conducted in accordance the APP, URS Safety
Management Standards (SMS), and applicable USACE regulations. Metallic surface debris will
be inspected by UXO personnel prior to removal from the investigation area. Metallic surface
debris will be staged at a central collection point for later disposition. A calibration/test area will
be installed for a daily operational check of all handheld detectors.
If vegetation removal is not practical, or if the vegetated area may contain sensitive munitions, a
measuring tape will be placed along the proposed transect, and the position of individual
anomalies along the measuring tape will be documented based on the measured distance. Civil
survey data will then be collected at the endpoints of all transects positioned using a measuring
tape so these transects can be accurately mapped.
In some instances a geophysical prove-out (GPO) or validation test strip (VTS) area may need to
be established. Specific and detailed information on GPO/VTS areas and procedures can be
found in Section 1.5.3 of this SOP.

1.4.3 Handheld Survey Procedures
A standard field procedure for handheld survey work is described below; however, for the
purposes of this SOP, it is assumed that certain minimum preparations have been made prior to
initiation of any data collection.
•

Existing and appropriate site, area, and regional subsurface geologic and hydrogeologic
information including soil characteristics will be reviewed.

•

Known hazards that pose a threat to the safety of field personnel will be defined.

•

The purpose and expectations of the subsurface investigation will be defined.

•

Appropriate field parameters will be defined, given the purpose of the survey.

•

The locations of line endpoints along each line will be surveyed and denoted in the field with
lath or other wood stakes.
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•

Background magnetic noise must be evaluated and/or determined to assess the potential
usefulness of a handheld instrument survey. High noise levels can make interpretation
difficult and can cause significant anomalies to be overlooked. Actual background noise
must be considered when collecting and interpreting the anomaly detections.

•

A visual survey along the proposed lines. The visual survey will include a review of site
utility plans; notation of overhead wires, notation of manhole covers, buried cables, or
indications of buried gas line; and site locators will confirm the presence of any possible
telephone and utility features.

•

Excessive amounts or large pieces of metal on the ground surface will be noted in the field
notebook.

•

Large nearby variations in topography (within 50 feet) will be noted in the notebook.

•

The instrument battery will be checked for sufficient charge and the instrument tested using
manufacturer's procedures for proper operation.

•

Prior to commencing detection activities, the operator will remove all ferromagnetic objects
from their body and clothing including but not limited to jewelry, steel toe boots, belt
buckles, keys, coins, and watches, as these objects can cause interference resulting in
erroneous responses.

•

The calibration/test area will be used to verify all handheld detectors are operating properly.
An equipment check will also be performed over a completed transect with the detector to
verify anomaly density and locations; this equipment check will be documented.

•

The handheld detector operator will conduct detection activities in accordance with the
specific operator’s manual. Magnetics field procedures at IAAAP will utilize a transect line
collection method.

•

The operator will begin each transect line at the designated start survey marker and proceed
to the designated end marker. Sweeping techniques will be a minimum of 5 feet wide and no
more than 6 inches between each pass of the instrument.

•

During detection activities, if the instrument indicates a high noise level, a visual scan of the
area will be made to try to identify the source of the noise. Then the reading will be repeated
and an appropriate note will be made in the field book describing the field condition.

•

Handheld survey activities will include an analysis of each anomaly encountered. At a
minimum, the operator or operator’s assistant will record the type, suspected size, depth,
orientation, and location of each anomaly.

•

Upon completion of each data collection event, the data will be downloaded from the
instruments or from the notebook for further analysis.
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1.4.4 Data Reduction and Analysis
The standard procedure for reducing and interpreting the handheld survey data is described
below.
•

Magnetic anomaly densities over the surveyed site will be plotted on the site map.

•

The data will be evaluated to determine lateral variations of anomaly densities along the
survey transects.

1.5

TIME-DOMAIN GEOPHYSICAL SURVEYING PROCEDURES

This section lists the general procedures, equipment, and reporting methods that may be used for
time-domain geophysical surveys.

1.5.1 Equipment List for Time-Domain Surveys
Geophysical surveys and investigations will be performed with equipment specifically chosen
for these tasks. The instruments will be capable of meeting the instrument performance criteria
detailed in this SOP and in Section 3 of the IAAAP RI WP. The following subsections provide
information on specific instrumentation that may be used during the investigation.

1.5.1.1 Geonics EM61
The Geonics EM61 is a time-domain electromagnetic metal detector. The EM61 is a high
sensitivity, high resolution instrument that detects both ferrous and non-ferrous metal objects by
means of electromagnetic induction, employing a geophysical method called transient EM. The
MK2 is an advanced version of the standard EM61 model with a number of improvements that
are discussed below. In general, the EM61 generates a pulsed primary magnetic field that
induces electrical currents to flow, temporarily, in nearby metallic objects. The induced currents
are detected and measured by two receiver coils mounted on the EM61 assembly.
The EM61 employs the transient electromagnetic method, whereby the pulsed magnetic field is
shut off very rapidly and the induced electrical current is measured at some known time (“time
gate”) after the primary field is shut off. The EM61-MK2 can measure the decaying eddy
currents at up to four different time gates, facilitating the detection of small targets and improved
target characterization compared to the standard EM61 (it is recognized that different types of
metal objects exhibit different rates of decay for the induced eddy currents). In addition, the
MK2 uses an improved data logger that can be fully integrated with a GPS so that geographic
coordinates can be recorded along with the EM61 measurements.
The EM61 coils are configured so that the response curve will produce a sharp anomaly peak
over the target location. Burial depths of detected targets can be estimated from the width of the
anomaly response and from the relative response from each of the two receiver coils. The MK2
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data logger has a real-time graphic display of the response curve to facilitate real-time data
analysis.
Induced eddy currents dissipate rapidly in low conductivity materials, but induced currents
persist for longer periods in high conductivity materials (metal objects). By making the eddy
current measurement at a relatively long time after termination of the primary pulse, the response
is practically independent of the conductivity of the ground. Thus, the EM61 generally produces
very clean, noise-free measurements even under varying soil conditions.
Horizontal positioning information will be obtained using a Trimble 4700 Base/4800 Real-Time
Kinetic (RTK) GPS Total Station System. The open nature of the site lends itself to the use of
RTK GPS for positioning. The positioning system is described in Section 1.5.1.3 of this SOP.

1.5.1.2 Geonics EM31
The EM31 is a terrain conductivity meter that provides an output of both the quadrature-phase
(conductivity) and in-phase components of the induced electromagnetic field, which are recorded
simultaneously. The quadrature-phase is a measurement of the conductivity in millisiemens per
meter. Terrain conductivity is a function of porosity, degree of saturation, and conductivity of
subsurface materials. The absolute values of terrain conductivity are not usually diagnostic, but
their spatial variations are important. The ability to identify lateral variations in the shallow
subsurface geology makes quadrature-phase EM31 data very useful in the delineation of disposal
areas as demonstrated on hundreds of environmental sites.
The in-phase component of the EM31 data is primarily used in searching for buried metal, and is
measured in units of relative parts per thousand of the magnetic field. A negative instrument
response is usually expected over areas containing shallow buried metal (both ferrous and
nonferrous).

1.5.1.3 Trimble 4700/4800 RTK GPS Total Station for Time-Domain Surveys
The selected positioning system for this project is the Trimble 4700/4800 RTK GPS Total
Station or equivalent. The Trimble 4700 will be used as the base and placed over existing site
monuments with known coordinates. The 4800 Rover will be mounted on a quad-pod directly
over the EM61-MK2 coils and connected to the EM61 field computer for positional data input.
Correction data will be transmitted to the 4800 Rover using a Trimble TRIMMARK IIe
Base/Repeater.
The Trimble 4700 is a modular, RTK survey system used for fast accurate surveys of all types.
The system features an integrated 9-channel, dual-frequency GPS receiver with integrated radio
modem. The Trimble 4700 features on-the-fly initialization and Radio Technical Commission
for Maritime Services SC-104 input/output and National Maritime Electronics Association -0183
output. The Trimble 4700’s modular design provides flexibility for setups that require a separate
GPS receiver and antenna. The antenna can be used on a range pole, mounted on a vehicle,
installed as a base station, or extended high above tree canopy to provide optimal solutions for
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everyday tasks. The Trimble 4700 is ideal for a broad range of surveys, including topographic,
stakeout boundary, and seismic and geodetic control.
The 4800 Rover packages Trimble’s RTK GPS survey technology in a lightweight system that
has no external cables, batteries, or antennae. The system’s nine-channel, dual-frequency GPS
receiver, Micro-centered GPS antenna, data radio, power supply, and cables can be integrated
into a Trimble PowerLiTE GPS pole, eliminating the need for a backpack/waistpack or cables
connecting the surveyor to the pole. The 4800 features OTF initialization and RTCM SC-104
input/output and NMEA-0183 output. The 4800 is ideal for a broad range of surveys where
mobility and ease of movement are vital.
The TRIMMARK IIe Base/Repeater broadcasts or repeats GPS data to Trimble survey grade
GPS receivers that either contain an internal radio modem or are being used with a TRIMMARK
Rover. Under optimal conditions, the system broadcasts up to 15 kilometer line-of-sight without
a repeater. The TRIMMARK IIe Base/Repeater transmits data on frequencies between 450 and
470 Megahertz (MHz). An additional unit can be used to extend the network range and provide
seamless coverage around local obstacles such as large buildings or hills. Considering the
topography and size of the site, coverage is not anticipated to be a problem. The use of 469.500,
469.550, 469.600, 469.625, 469.650, 469.700, 469.725, and 469.750 MHz will be avoided if
possible, as these are the most common community voice repeater input frequencies.

1.5.1.4 Robotic Total Station for Time-Domain Surveys
In areas of heavy tree coverage, or areas limiting GPS signal, the Robotic Total Station (RTS)
will be utilized. The RTS consists of servo-driven theodolite, and roving 360-degree prism. The
RTS is set directly centered over a known point (using an internal level and laser plummet). The
system is then referenced to another known location. This allows the system to triangulate
through resection. The 360-degree prism is mounted centerpoint above the EM61-MK2 coils,
allowing real-time collection of the system’s position.

1.5.1.5 Additional Equipment for Time-Domain Surveys
•

Vegetation clearance tools as needed

•

Seed items

•

Wood stakes or lath

•

Flagging

•

Non-metallic tape measure (300’)

•

Survey paint

•

Field notebook
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Waterproof and permanent marking pens

1.5.2 Site Preparation for Time-Domain Surveys
Site preparation includes vegetation removal, surface clearance of metallic debris, the installation
of a GPO/VTS area and magnetometer calibration/test area. In areas identified as having a
potential MEC presence, UXO personnel will be present during all site preparation tasks. MEC
avoidance procedures will be utilized as prescribed in Appendix J of the IAAAP RI WP, as
needed.
Vegetation removal activities will be conducted in accordance the APP, URS SMS, and
applicable USACE regulations. Metallic surface debris will be inspected by UXO personnel
prior to removal from the investigation area. Metallic surface debris will be staged at a central
collection point for later disposition. The GPO area and/or calibration/test area will be installed
for daily operational checks of all handheld detectors and time-domain instruments.
If vegetation removal is not practical, or if the vegetated area may contain sensitive munitions, a
measuring tape will be placed along the proposed transect, and the position of individual
anomalies along the measuring tape will be documented based on the measured distance. Civil
survey data will then be collected at the endpoints of all transects positioned using a measuring
tape so these transects can be accurately mapped.

1.5.3 Geophysical Prove-Out/Validation Test Strip
Prior to beginning the geophysical survey, a GPO conducted for each investigation site.
Optionally, a VTS will be used if it is representative of geophysical surveying activities at the
investigation area. Adjacent and/or overlapping investigation sites will share a GPO/VTS if the
geophysical survey environment and seed items are similar. A GPO/VTS will evaluate if the
equipment is functioning properly, and will ensure it is being used effectively. The following
sections describe the process by which a GPO/VTS is conducted. Information on Equipment
Validation and Correction is located in Section 1.5.4 of this SOP.

1.5.3.1 GPO/VTS Design
The elements outlined in the following subsections describe the GPO/VTS design and
procedures associated with the GPO/VTS. Geophysical Prove-Outs for Munitions Response
Projects (ITRC 2004) was used as a guidance document for the development of the GPO plot
design. The VTS design will be similar to the GPO, but smaller and using a linear test area.

1.5.3.2 GPO/VTS Size and Location
An initial GPO/VTS area will be selected at the beginning of the geophysical investigation.
Every effort will be made to ensure that a sufficient quantity of each type of item is placed in the
GPO/VTS area. The final quantity of each type item and the total number of items will depend
on the availability of each item. Should inert items be unavailable, a sufficient quantity of
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surrogate items for each type MEC type will be fabricated to produce sufficient numbers for the
proposed GPO/VTS.
The geophysical investigation at IAAAP will be conducted using transects spaced approximately
50 feet apart. Therefore, the GPO/VTS will be established in a location that is representative of
a “typical” transect at this site. The GPO/VTS size and location will meet the following criteria:
•

Located outside of known or suspected munitions and explosives of concern (MEC)
contaminated areas

•

Approximately 100 feet long in the case of VTS, or a minimum of 100 foot by 100 foot area
if using a GPO plot, based upon the geophysical survey type

•

Seeded with a minimum of three items representing potential MEC associated with the site

•

Similar terrain, geologic, and topographic conditions as the planned survey area

•

Relatively free of above and below ground man-made disturbances

•

Favorable pre-seeding geophysical mapping

•

Comparable geophysical conditions to those expected to be encountered during production
surveys

1.5.3.3 GPO/VTS Preparation
The GPO/VTS preparation includes vegetation removal and surface clearance of metallic debris.
The Unexploded Ordnance Quality Control Officer (UXOQC) will place all GPO/VTS seed
items with the assistance of Geophysics Team personnel. A UXO Technician will supervise the
personnel performing instrument-assisted surface and subsurface clearance of metallic items
using equipment described in Section 1.4.1. The UXO Technician will remove metallic and
other man-made debris from the site as completely as possible. The GPO/VTS will attempt to
simulate the terrain and vegetation conditions under which the production geophysical surveys
will be conducted.

1.5.3.4 Anomaly Avoidance
A qualified UXO technician will establish the GPO/VTS. Anomaly avoidance techniques will
be implemented to ensure that areas chosen for the placement of seed items and corner markers
are clear of metallic anomalies. All anomaly avoidance activities will be conducted in
accordance with the MEC Safety Plan (Appendix J) in the IAAAP RI WP.

1.5.3.5 Pre-Seeding (Background) Geophysical Mapping
The GPO/VTS area will be electromagnetically surveyed prior to MEC item seeding and final
construction. The initial survey will provide baseline response data and verify the suitability of
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the proposed site. The Geonics EM61-MK2 will be used for the survey, and was chosen based
on previous performance, reliability, and known detection depth performance. The survey data
collection will be performed along parallel lines at a minimum of 2.5-foot transect spacing for
the grid-based (comprehensive coverage) survey portion of the GPO/VTS.

1.5.3.6 GPO/VTS Seed Items
The type of seed items and depth of burial will be determined by a review of the Historical
Records Review (HRR) and other relevant historical documentation. The type and placement of
seed items in the GPO/VTS will adhere to the following criteria:
•

Seed items will be inert ordnance, or analogous items, buried in a random order at various
depths, orientations, and locations.

•

Typically, the maximum depth of seed item burial will not exceed 4 feet bgs (the practical
extent of instrument detection capabilities for smaller munitions items). The burial depth for
each area of investigation is discussed in Section 3 of the IAAAP RI WP.

•

The location of all seed items will be surveyed at the time of burial to document their
horizontal and vertical positions.

•

A tabulated list in digital format containing the items, identification numbers, and proposed
X, Y, and Z locations will be included.

Seed item types and associated expected detection, and burial depths will be based on site
specific information, such as historical operations, ordnance type, topography, and soil
classification. The expected maximum detection depths will be based on EM-1110-4009
(USACE 2000). The typical expected maximum detection depth is a calculated value based on
empirical data. Achievable detection depths are influenced by field parameters, including soil
characteristics, state of decay of the items, topography, and soil disturbance. Maximum
penetration depths are also based on USACE guidance, and actual item depths may be quite
different depending on weapons deployment, condition during placement, and soil conditions.
The maximum practicable detection depth can be considered to be the detection depth achieved
at the response threshold that provides an acceptable false alarm (no find) rate while satisfying
the maximum expected detection depth. In practice, the maximum instrument detection depth is
typically four feet bgs.

1.5.3.7 Geophysical Prove Out Seeding
Following the baseline surveys of the GPO/VTS, the plot/strip will be seeded with a range of
inert ordnance items or facsimiles using the guidelines below:
•

Seed items will range in size from small to large.
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•

A sufficient quantity of each item will be used to determine the maximum reliable detection
depth under a variety of orientations and inclinations.

•

Appropriate separation between seed items shall be determined so that the geophysical
response from one item is not masked by another item.

•

The location, depth, orientation, and inclination of each seeded item will be recorded and
documented with a digital photograph. Seed items will be placed a minimum of 3 feet from
each other and from any anomalies identified during the pre-seeding geophysical surveys.

•

Seed items will be painted blue and tagged with non-biodegradable labels identifying the
items as inert and providing a contract reference, a point of contact name, address and
telephone number, and a target identifier.

When a GPO is used, a portion of the GPO ground truth will be used to optimize data processing
and analysis for local site conditions and the range of UXO detection. The remainder of the
GPO will be used for blind scored testing/evaluation of the geophysical technologies, data
processing, and analysis capabilities, if needed. It should be noted that those items buried deeper
than the detection limits of the instrument, as determined in the known portion of the GPO, will
not be detectable in the blind evaluation area. This factor should be taken into account during
the evaluation of the survey team’s pass/fail performance.
Unless otherwise directed, the established GPO/VTS will be maintained for the project life cycle
for daily geophysical QC purposes and to demonstrate satisfactory performance of any new or
replacement equipment. The seeded GPO/VTS targets will be removed at the completion of the
project and the land restored to its original condition.

1.5.3.8 GPO/VTS Location Surveying
A control point at this site will be established by a licensed professional land surveyor (PLS).
The corners/ends of the GPO/VTS will be recorded to a horizontal accuracy of 3 centimeters
(cm) and a vertical accuracy of 5 cm. The location of seed items will be established or verified
by the PLS in situations where the removal of MEC and anomalies is to be conducted. In other
instances, such as non-intrusive geophysical surveys, the location of seed items will be
established by the site geophysical team. The location, orientation, and depth of each target will
be recorded and used for the GPO/VTS validation process. The test plot will be returned as near
as possible to its natural condition.

1.5.3.9 GPO/VTS Quality Control
The following quality control (QC) procedures will be performed and documented during both
the GPO/VTS and production data collection process and reviewed by a qualified geophysicist
on a daily basis. Table 1 summarizes the required equipment tests and frequencies of testing. A
description of each test follows the table.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08/OMA

1-15

SOP NO.1

Geophysical Surveying

5
6
7
8
9
10
11
12

One line per grid or 100 ft
per linear mile

First day of project for
each operator

Specific detector

Beginning and end of day

Test description
Equipment warm-up
Record sensor posit ions
Personnel test
Vibration test (cable shake)
Static background and static
spike
Latency test
Azimuthal test
Height optimization
Six-line test
Octant test (heading error test)
Repeat data
Additional navigation test

Beginning of day

Test
No.
1
2
3
4

Power on

TABLE 1
REQUIRED EQUIPMENT TESTS AND FREQUENCY

X
X
X
X
X
X
Magnetometer only

X
X
X
X

Magnetometer only

X
As Necessary

1. Equipment/Electronics Warm-Up. Equipment/electronics warm-up will be conducted to
minimize sensor drift due to thermal stabilization. The manufacturer’s instructions for
equipment startup will be followed. If instrument readings fail to stabilize within the
recommended warm-up period, an additional 5 minutes will be added. If instrument readings
fail to stabilize after the additional 5 minutes, troubleshooting procedures will be initiated.
2. Record Sensor Positions. The sensors will be tested in a number of carry modes (when
practical), including man-carried and wheeled. Relative sensor positions will be recorded to
document relative navigation and sensor offsets, detector separation, and detector heights
above the ground surface. This information will aid in detector-offset corrections and will
increase the accurate repeatability of surveys. Standard sensor heights and orientations will
be maintained to the greatest extent possible. An acceptance criterion of 2.54 cm for sensor
positioning will be used.
3. Personnel Test. Personnel tests will be conducted on all survey personnel to ensure that
potential interference sources, such as pocketknives, pens, and buckles, have been removed
from their bodies. All personnel who will be performing the surveys or who will be coming
into close proximity to the survey equipment will approach the sensor and have the
instrument operator monitor and record the results. An acceptance criterion of 2 millivolt
(mV) will be used (assuming use of EM61).
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4. Vibration Test (Cable Shake). A vibration test, also known as a cable shake, will be used
to identify shorting cables and problematic connectors. Cables will be shaken for a minimum
of 5 seconds with the instrument held in a static position. If shorts are found, the associated
cables and/or connectors will be replaced immediately. The vibration test will be repeated
once repairs are complete. Acceptance criteria include an absence of data spikes in the data
profile during the test. If data spikes persist, troubleshooting procedures will be initiated. If
the data spike cannot be resolved, the equipment will be replaced
5. Static Background and Static Standard Response (Spike) Test. A static background and
static standard response test will be performed to quantify instrument background readings or
electronic drift, locate potential interference spikes in the time-domain, and determine
impulse response and repeatability of the instrument to a standard test item. A minimum of 3
minutes of static background data collection after instrument warm-up will be followed by a
1-minute standard (spike) test followed by 1 minute of static background data collection. A
standard 2-inch-diameter, steel trailer ball will be used. The instrument operator will monitor
readings to confirm stability. Acceptance criteria are 2.5 mV for the static background test
(assuming EM61) and ±20 percent of standard item response for the static spike test.
6. Latency Test. Latency refers to the amount of time required for the sensor to “see” the
target and the GPS to record the position of the associated anomaly, usually 200 to 400
milliseconds. Each day, a latency test will be performed before and after data collection for
the EM61 system. The latency test is performed to determine the instrument’s response to a
metal object, in this case a “standard.” The EM61 will be passed over the standard two times
and in two directions perpendicular to each other (i.e. a cloverleaf). The results are compared
to determine the difference in the location of the anomaly from the know position of the
standard. This time difference will be used during data processing to correct data positions in
a process know as latency correction.
7. Azimuthal Test. The Azimuthal test is used to optimize sensor orientation to avoid
magnetometer sensor “dead zones.” The test is designed to document the differences in
sensor readings based on orientation with respect to the earth’s magnetic field. A variety of
sensor orientations will be evaluated. The sensor will be moved 45, 90, 135, 180, 225, 270,
315, and 360 degrees and deviations in amplitude will be noted. Acceptance criterion is the
maximum signal-to-noise ratio that reliably detects the smallest target object.
8. Height Optimization. The sensor height that optimizes the target signal-to-noise ratio and
maintains adequate sensitivity within manufacturer’s operating recommendations will be
determined for each system. Data will be collected using a minimum of three different
sensor heights along a line using the standard response spike target. The sensor height that
best meets the maximum signal-to-noise and reliably detects the target objective will be
selected and consistently applied (must be practical for field conditions to include equipment
safety and personnel safety (rough terrain, brush clearance height and removal, slip, trip, fall
hazards) during surveys with that system.
9. Six Line Test. A six line test will be performed in an area relatively clear of anomalous
responses. Each test line will be 50 feet (ft) long. The test line will be marked to facilitate
data collection over the exact same line each time the test is performed. Background
response over the test will be established in lines 1 and 2. A standard response spike target
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08/OMA

1-17

SOP NO.1

Geophysical Surveying

will be used for lines 3 through 6. Repeatability of response amplitude, positional accuracy,
and latency will be evaluated. Figure 1 is a schematic of the six line test. The acceptance
criteria are ±20 percent for repeatability of amplitude response and ±20 cm for positional
accuracy.
FIGURE 1. SIX LINE TEST SCHEMATIC

10. Octant Test. An octant test, or heading error test, is used to document the effect that
heading (direction of travel) can have on a magnetometer. The test is designed to document
the differences in sensor readings based on heading and to determine whether a heading
correction is warranted. The sensor will be moved from a central point to compass headings
of 45, 90, 135, 180, 225, 270, 315, and 360 degrees and deviations in amplitude will be
noted. Acceptance criteria will include the documented heading error to be used for postprocessing correction. A diagram of the octant test layout is presented as Figure 2.
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FIGURE 2. OCTANT TEST SCHEMATIC

11. Repeat Data. To determine positional and data repeatability, one line, 100 feet in length,
will be repeated after a survey. This repeat line will have the test standard placed at
approximately the halfway point in an area with no anomalous responses. The repeat line
will be walked in the same direction as the original line. Errors in position repeatability
outside acceptable tolerances indicate a problem in navigation or navigation equipment.
Errors in amplitude repeatability outside acceptable tolerances indicate detector system
problems or operator errors. Acceptance criteria for data repeatability include ±20 percent
for response amplitude and ±20 cm for positional accuracy.
12. Additional Navigation Test. In order to test the procedure to be used when the Global
Positioning System (GPS) signal is not available, an additional navigation test will be
performed. Fiducial methods will be used when tree canopy restricts the GPS signal.
Additional steps will be taken to ensure correct latency (distance traveled associated with
travel speed) between surveyed points. A fiducial marker will be used to introduce a digital
mark into the geophysical data (real time) every 10 to 20 feet. This will allow data
processors to make minor spatial adjustments to latency between surveyed points. One
section of the GPO will be chosen for the navigation test. This section will be surveyed a
second time using fiducial methods. The fiducial markers will be evaluated based on known
distances. Acceptance criteria for repeatability of fiducial markers will include ±20 percent
accuracy.

1.5.3.10 GPO/VTS Data Positioning and Collection Variables
The GPO/VTS area will be surveyed using the same equipment and procedures that are planned
for the geophysical surveys, including GPS and/or RTS navigation. Each geophysical team will
perform a system validation in the GPO/VTS prior to participating in the geophysical
investigation. If any previously unused geophysical equipment or new personnel are introduced
on-site, the GPO/VTS will be performed for validation.
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1.5.3.11 GPO/VTS Data Analysis and Interpretation
Initial data processing will be performed in the field by the geophysical team. The geophysical
data will be downloaded into a laptop computer for on-site review and editing. Coordinates will
be in the North American Datum of 1983 (NAD83), Iowa State Plane coordinate system in U.S.
feet.
Once the initial editing steps have been performed, the data will be ready for advanced
analysis/interpretation and preparation of deliverables. All data will be carefully leveled and any
necessary corrections for positional latency applied using Oasis Montaj software. Data will then
be gridded, contoured, and displayed on a map for target selection. Targets will be selected from
these maps initially by running the data through Geosoft’s UX-Detect package. Each of the
anomalies selected by Geosoft as a target will be analyzed by trained geophysicists and evaluated
as to their validity and position. Targets found to be invalid or incorrectly located will be
adjusted or removed. Additionally, anomalies that were not selected by UX-Detect, yet deemed
to represent a potential MEC target, will be manually selected.
Target lists will be created using minimum response criteria that will be determined following
the evaluation of baseline and GPO/VTS surveys.

1.5.3.12 GPO/VTS Data Evaluation
Data quality objectives (DQOs), including maximum depth of detection, percent detection, false
alarm rate (FAR), and accuracy of detection, will allow the team to determine successful
performance of the systems. Successful performance on the GPO/VTS for purposes of system
validation will be determined by the following criteria:
•

A maximum depth of detection based on the GPO/VTS seed item types and their associated
specific maximum detection depths

•

Accuracy of detection within the critical horizontal radius of 1.5 feet (3 feet diameter) for 90
percent of reacquired anomaly locations

•

A false positive rate of less than 15 percent

•

Number of unknown targets

•

Data collection, processing, and deliverables completed on schedule

•

Field work performed in accordance with the FIP
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1.5.4 Time-Domain Geophysical Equipment Validation and Correction
1.5.4.1 Time-Domain Geophysical Equipment Systems Validation
The objective of geophysical equipment systems validation is to evaluate and validate
technologies and equipment that can accurately detect and map MEC items typically found at
this site. The design of the validation plot affords system validation in both complete grid
coverage and single-path linear transecting modes. The validation plot constructed at this site
during the GPO/VTS will be used to evaluate and validate the technologies and equipment that
will be used for the geophysical survey. System validation includes evaluating the equipment’s
assessment of depth, sustained operability, and capability of integration with DGPS/RTK and
GIS. An equipment check will also be performed over a completed transect with the equipment
to verify anomaly density and locations; this equipment check will be documented

1.5.4.2 Performance Assessment
The effectiveness of MEC detection systems will be evaluated based on their performance in two
categories:
•

Detection: The ability to detect targets, resulting in the ability to accurately determine the
detected target’s location in three dimensions

•

Results: The ability to meet the following performance criteria during the demonstration:
accurate detection with a 90 percent confidence level

Each system (operator, equipment, and processing) will be evaluated against the baseline target
set in the test plot. Spatial tools within the geophysical systems validation GIS will be used to
establish the distance of the reported anomaly from the baseline target item within the horizontal
plane.
For an anomaly to represent a buried target, it should be within a circle from the center of the
target, with a radius (R) referred to as the critical radius (Rcrit). The performance assessment will
be based on an initial Rcrit of 2 m. The target matching procedure matches declarations falling
within Rcrit to the baseline item. If no declarations fall within Rcrit, the baseline item will not
be matched and the target scored as undetected.
Probabilities of detection will be calculated for MEC items, non-MEC items, and total emplaced
(seeded) items (Pdord, Pdnonord, and Pdtotal) along with a false alarm ratio. The detection
efficiencies will be reported as follows:
Probability of detection of MEC items:
Pd ord =
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Where Pdord is an evaluation of detection ability for MEC targets only.
Probability of detection of non-MEC items:
Pd nonord =

Declared Non - MEC Targets (within R crit )
Total Non - MEC Emplaced Targets

Where Pdnonord is an evaluation of detection ability for non-MEC targets only.
Probability of detection of all emplaced items:
Pd total =

Declared Targets, both MEC and Non - MEC (within R crit )
Total Emplaced Targets

Where Pdtotal is an evaluation of detection ability for all targets emplaced.
A false alarm is defined as a reported target not associated with an emplaced item. To compute
the number of false alarms (NFA), reported targets not matched to the emplaced baseline target
set will be declared false alarms. Non-emplaced targets will not be counted as false alarms in
calculating the false alarm ratio. False alarm ratio will not be evaluated in the pass/fail of singlepath linear transects. A false alarm ratio will be used to assess the impact of false alarms on a
remediation effort and is defined as:
FAR =

Number of False Alarms (N FA )
Declared Targets, both MEC and Non - MEC (within R crit )

The false alarm ratio describes the number of non-anomalies that would be investigated as a
percentage of the total anomalies detected. This assumes that reported targets would be
investigated and sufficient resources would be available to support this effort.

1.5.4.3 Confidence Level
The geophysical systems validation program calls for the use of detection technologies that are at
least 85 percent efficient with a 90 percent confidence level. The test site target layout has been
designed so that each system’s performance can be summarized by a Pd, and the data can be
used to compute a confidence level for the Pd.
The confidence level calculation will be based on a binomial distribution, which is most
appropriate for a sample with only pass/fail (or “able to acquire” vs. “unable to acquire”) results.
The number of targets emplaced equals the fixed number of trials (n); the “long run proportion of
success” (or the rated ability of test participants), denoted by “p” is 0.85, which is the same as
Pdtotal. The binomial probability function gives the probability that the total number of successes
(k) will be achieved in “n” tests.
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Pr (k successes) =

n!
k
n-k
.(p ) (1 - p )
k! (n - k )!

By calculating, serially, for values of “k” starting with “n” and decreasing by one, the probability
of exactly k successes will be calculated. Thus, the probability of getting all “n” correct, of
getting “n-1” correct, of getting “n-2” correct and so on can be calculated. The results of these
calculations will be tabulated, and a cumulative probability determined. The number of failures
that lead to the cumulative probability closest to 10 percent, but less than it, will be the
maximum number of failures that can be allowed to attain the 90 percent confidence level.

1.5.5 Time-Domain Geophysical Investigation Data Collection
Time-domain geophysical mapping and surveying procedures for collecting EM data is
described below; however, for the purposes of this SOP, it is assumed that certain minimum
preparations listed above have been made prior to initiation of any data collection:
•

Existing and appropriate site, area, and regional subsurface geologic and hydrogeologic
information including soil characteristics will be reviewed.

•

Known hazards that pose a threat to the safety of field personnel will be defined.

•

The purpose and expectations of the subsurface investigation will be defined.

•

Appropriate field parameters will be defined, given the purpose of the survey (station
spacing, depth of penetration, etc.)

•

The locations of line endpoints along each line will be surveyed and denoted in the field with
lath or other wood stakes.

Design of appropriate field parameters must consider the following:
•

Station spacing affects survey resolution. A station spacing of 0.5 feet is commonly used.
Actual spacing must take required resolution into account.

•

Background noise must be evaluated and/or determined to assess the potential usefulness of
an EM survey. High noise levels can make interpretation difficult and can cause significant
anomalies to be overlooked. Actual background noise must be considered when collecting
and interpreting the EM data.

A standard field procedure for conducting an EM survey is described below:
•

A visual survey along the proposed lines will be conducted. The visual survey will include a
review of site utility plans; notation of overhead wires, notation of manhole covers, buried
cables, or indications of buried gas line; and site locators will confirm the presence of any
possible underground utility features.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08/OMA

1-23

SOP NO.1

Geophysical Surveying

•

Excessive amounts or large pieces of metal on the ground surface will be noted in the field
notebook and removed prior to survey if possible

•

Large nearby variations in topography (within 50 feet) will be noted in the notebook.

•

The instrument battery will be checked for sufficient charge and the instrument tested using
manufacturer's procedures for proper operation.

•

The same procedures and parameters used for GPO/VTS collection and validation will be
replicated for field collection.

•

Data will be downloaded from the data logger to the computer for further analysis.

1.5.6 Data Processing, Correction, and Analysis
Data will be transmitted on a daily basis and processed. All data channels as well as a sum
channel will be analyzed to determine an appropriate way to identify anomalies. Two software
packages, Geonics DAT61 or Geonics NAV61 for downloading and Oasis Montaj 6.0 or later for
display and analysis, will be used to process the data. The Geonics DAT61 or Geonics NAV61
software will be used to download the raw field data, check the GPS information, and export
American Standard Code for Information Interchange (ASCII) data files. The ASCII files will
be imported into Oasis Montaj 6.0 or later for post acquisition processing. To aid the evaluation,
data taken over known ordnance items at known depths and orientations in the test grid will be
compared to any anomalies seen on the production survey data. Particular attention will be paid
to the time gate (EM61) data that exhibit the most definitive anomalies over the known ordnance
items.
The data will be processed using the UX-Detect module within Oasis Montaj 6.0 or later. UXDetect is an automated analysis tool that identifies the source locations of potential MEC. It
provides both graphic and tabular output of the interpreted data. Data will be spatially displaced
and mapped.

1.5.6.1 Instrument Drift Correction
In the event that instrument drift is observed in the quality and redundancy checks, the data will
be evaluated for repeatability. If the results are repeatable with only a static shift, then a simple
linear correction factor will be applied to remove the affects of instrument drift in the data.

1.5.6.2 Digital Filtering and Enhancement
The Oasis Montaj 6.0 or later software package will be used to apply different filtering
techniques to the EM61 data set to improve the signal to noise ratio. Some of the filter options
that can be applied include high-pass filtering, low-pass filtering, fast Fourier transforms,
smoothing routines, and residual computations. These filters will be used to tailor the line path
and adjust baseline attributes for the survey. EM61 differential data will be analyzed to minimize
the effect of surface metal debris so that anomaly targets at depth can be identified more easily.
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However, in general EM61 data rarely require these types of signal conditioning. The only time
any of these filters are routinely applied is during automated anomaly picking and depth
determination in the UX-Detect module. The peak amplitude will not be altered by more than
the lesser of 5 mV or 5 percent.

1.5.6.3 Quantitative Interpretation and Target Development
The EM61-MK2 generates four channels of information, recorded for both the top and bottom
sensor. The EM61-MK2 will be used in a two-coil, three time-gate configuration to obtain the
greatest amount of subsurface information.
The information from the most appropriate time gate or differential channel information (top coil
value minus bottom coil value) will be displayed graphically using Geosoft Oasis Montaj 6.0 or
later software to identify locations of the geophysical anomalies indicative of the anticipated
MEC items.

1.5.7 Data Management
Raw and final processed geophysical data will be archived in comma-delineated ASCII files in
the format X, Y, V1, and V2, where X= easting coordinate, Y= northing coordinate, V1= top
sensor reading, V2 = next lower (spatially) co-located sensor reading, etc. All data will be
provided in NAD 83 Iowa State Plane coordinates, U.S. Survey Feet. Data will be backed up on
a daily basis. Standard positional and geophysical data headers will be used to identify the
datasets. Both pre-processed and post-processed ASCII data files of geophysical data will be
loaded into a database schema with additional attribute data such that datasets may be associated
to instrument identifications, date readings taken, and operator initials. Additionally, additional
project-related data will be converted into electronic format (.PDF documents and/or data
attribute values sufficient for later report generation/recall). These data items include, but are not
limited to, correspondence logs, daily quality control (QC) journal logs, daily team leader journal
logs, grid location forms, grid scrap tracking logs, magnetometer/metal detector check sheets,
safety meeting records, site visitor logs, Health and Safety logs, and Field Manager notes.
Quality assurance (QA)/QC data sets generated from the test grids will follow the same protocols
as other described geophysical data sets.

1.5.8 Data Mapping
Maps will include, but will not be limited to, survey areas, base maps, aerial imagery,
topographic maps, instrument transects, and grids. Outputs from Oasis UX-Detect will be
mapped individually and/or output as georeferenced rasters for mapping with other spatial
datasets.

1.5.9 Instrument Standardization
Standardization procedures will be performed prior to the geophysical survey. These procedures
will include establishing a standard response, accomplished by establishing target and
background reference geometry, and determining the numerical difference between the target
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anomaly high and background response of the system. Multiple anomaly-versus-background
measurements will be made and used to calculate the mean residual (anomaly response) and
system-specific standard deviation. Measurements taken and calculations performed will be
annotated on the Digital Geophysical Mapping Field and QC Log for archiving and reference. A
copy of this form can be found in Attachment 2 to this SOP. This procedure will also be
followed before and after systems validation.
Standardization of the system will be accomplished using a standardization jig, consisting of a
2-inch ball hitch mounted to a rigid frame placed over a survey control point to ensure a fixed
geometry with each receiver coil of the EM61 each time the check is performed. Standard
response checks will be made at the beginning and end of each data collection event (beginning
and end of file). Additionally, checks will be performed immediately prior to and following
scheduled battery changes. Standardization responses will be annotated on the Field
Geophysical Tracking Log and compared to the standard response to ensure it was within the
acceptance range.
The acceptance range is specified at ± 20 percent of the standard response. If the system does
not respond within the acceptance range, the standardization procedures will be repeated. Three
sequential failures will cause the system to be removed from service. Any failed system will be
repaired/replaced, and a new standard response with new standard deviation and acceptance
range will be calculated prior to redeployment.
The standard response will be recalculated and the system baseline re-recorded whenever a
critical component of the system is repaired/replaced or modified to support changing survey
conditions. The standardization procedure is outlined below:
•

Equipment setup and warm up (5 minutes minimum)

•

Equipment calibration/null at control point

•

3-minute static test

•

1-minute standardization test with reference object

•

1-minute static test

1.5.10 GPS Standardization
GPS standardization will be accomplished by taking readings on established base survey control
points. Checking against established controls ensures that the GPS equipment will function
within the accuracy requirements needed for the successful completion of the project. Survey
grade positioning for the validation plot will be accomplished with a Trimble 4700/4800 RTK
system.
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GEOPHYSICAL SURVEYING, DOCUMENTATION, AND REQUIRED REPORTING

After completing the geophysical field surveying, reporting and documentation will include:
•

As-built drawing of the GPO/VTS.

•

As-built drawings of the geophysical survey transects

•

Representative pictures of the seed items

•

Color contour or profile maps of the geophysical data

•

Summary of GPO/VTS and geophysical survey results

•

Analysis and determination of the target selection criteria

•

Comparison of the capabilities of the different geophysical sensors and justification for
selection

•

Analysis of geophysical background noise

•

Supporting information to justify recommendations

Accompanying the report will be a CD containing the following files:
•

All raw and processed data

•

Geophysical maps in Geosoft format and/or raster images such as BMP, JPEG, TIFF, or GIF

•

Seed item location spreadsheet in Microsoft Excel format

•

Established metrics for anomaly detection

•

Spreadsheet of all control points, survey points, and benchmarks established or used during
the location surveying task
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ATTACHMENT 1
SURVEY AREA REPORT FORM
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Survey Area Report Form

QC checked by _____________

QA checked by __________

Date: __________

Date: ________

Project Name: _____________________________________

Project Location: _____________________________________

Geophysical Contractor: ____________________________

Design Center POC: __________________________________

Project Geophysicist: _______________________________

Site Geophysicist: _____________________________________

Prove-out Area ID: ___________ Date: ______________

Field Team: _________________________________________

Survey Type:

Grid

Coordinate System:

Meandering Path
UTM

Transect

Other ______________

State Plane NAD ______

Sketch of Survey Area:

Approx. Scale:

Local

Other ______________

_____________

Unit of Measure:

meters

feet

North Arrow:

_________
Terrain:
Level

Moderate Slope

Rolling
Rocky

Ruts

None

Gullies

Swampy

Tree Cover:

Steep

Dangerous

Tree Height: ____

Light

Medium

Thick

Light

Medium

Thick

Brush:
None
Weather:
Sunny
Rain
Fog

Grid Corner Coordinates:
UTM/State Plane

Start
Local

Battery Voltage:

Cloudy

Drizzle

Thunderstorms
Humid

End

Hail

Snow

File Name

_____ _____

SW ___________, ___________

___________, ___________

Static Background Value: _____ _____ _______, _______

NW ___________, ___________

___________, ___________

Static Response Value:

_____ _____ _______, _______

NE ___________, ___________

___________, ___________

SE ___________, ___________

___________, ___________

Instrument Clock Drift:

____________

Raw Data File Name: _______________________________

Repeat Data File Name: _______________________________

Geophysical Instrumentation: __________________________________________________
Sensor Separation (if applicable): _____________________

Serial Number: _________________

Source (rental agency, contractor, etc.): _________________________

Base Station: ______________________________________ Source: _________________

Serial Number: _________________

Navigation Method: ________________________________ Source: _________________

Serial Number: _________________

Additional Comments: __________________________________________________________________________________________
______________________________________________________________________________________________________________
______________________________________________________________________________________________________________
______________________________________________________________________________________________________________
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ATTACHMENT 2
DIGITAL GEOPHYSICAL MAPPING FIELD AND QC LOG
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Page # _____ of _____

Digital Geophysical Mapping Field/QC Log
Survey Parameters
EM61

Project:
Date:
Operator (s):
(Circle Operator)
Equipment:
EM61-MKII W/Trimble RTK GPS
Survey Mode:
Man Towed/ Wheeled Mode
Coil Height (cm)
Setup:
16
Geo File Name:
GPS QC File Name:
Log Type:
Field Data Collection
Ch1
Ch2
Ch3
Standard Response
Time

Line # Operation

MMDDYY Format

Auto

Wheel Inc:

N/A

Readings:

10

Surv Line:

1
1

Line Incr:

Man-Towed Dead-Reckoning

Coil Height = bottom of bottom coil to ground
Antenna Height = bottom of antenna to ground

Antenna Height (cm)

PPMMDDFT Format
PPMMDDFT Format
(circle appropriate)
ChT

Ch1

Ch2

Ch3

ChT

Procedures

Sequence:

One Way

Direction:

North

Start Stn:

0

Stn Incr:

Positive

Units:
Acceptance Criteria

Feet

Results/Notes
Temp

N/A

Conditions

Record Weather Conditions

N/A

N/A

Power On

Turn on units, note time, warm up for ~ 15 minutes

Stable Readings

N/A

Survey Setup

Verify settings with SurveyParameters above

Go/ No Go

N/A

Personnel Test

Check personnel for change, watches, cel phones, etc.

+/- 2 mV

N/A

Main Battery Voltage

Record voltage

Should be greater than 12 V

Cable Shake Test

After null, shake cables while watching #s

No data spikes

Static Test 1

Log over reference point (no reference item) for 3 min

+/- 2.5 mV

Proc Only

EM61 Mode:

Conditions

Voltage Unit 1

Prior to Data Collection
Time

Line #

Reference Test 1

Log over reference item for 1 minute

Static Test 2

Log over reference point (no reference item) for 1 min

Latency Test 1

w/ reference item - clover leaf pattern

Ch1

Ch2

Ch3

ChT

Ch1

Ch2

Ch3

ChT

Ch1

Ch2

Ch3

ChT

Ch1

Ch2

Ch3

ChT

Ch1

Ch2

Ch3

ChT

Ch1

Ch2

Ch3

ChT

+/- 20% of reference standard
+/- 2.5 mV

Post Data Collection
Time

Line #

N/A
N/A

Static Test 3

Log over reference point (no reference item) for 3 min

+/- 2.5 mV

Reference Test 2

Log over reference item for 1 minute

+/- 20% of reference standard

Static Test 4

Log over reference point (no reference item) for 1 min

+/- 2.5 mV

Latency Test 2

w/ reference item - clover leaf pattern

N/A

Test Strip Up

Op speed with reference item, log data

N/A

Main Battery Voltage

Record voltage

Should be greater than 11.00 V

Conditions

Record Weather Conditions

See page 2 for Field Data Collection, Survey Notes and other remarks

Voltage Unit 1
Temp

Conditions

N/A

Site QC Varification____________________________

SOP NO.1

Geophysical Surveying

ATTACHMENT 3
GEOPHYSICAL INVESTIGATION PLAN
DID MR-005-05
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DATA ITEM DESCRIPTION
Title: Geophysical Investigation Plan
Number: MR-005-05
Approval Date: 20031201
AMSC Number:
Limitation:
DTIC Applicable: No
GIDEP Applicable: No
Office of Primary Responsibility: CEHNC-ED-CS-G
Applicable Forms: Attachment A – Field Data Sheet, Attachment B – Quality Control Frequency & Acceptance
Criteria Chart, Attachment C – Geophysical Dig Sheet and Target History, Attachment D – Geophysical Map
Deliverable Format
Use/Relationship: The Geophysical Investigation Plan will be used to provide details of the approach, methods, and
operational procedures to be employed in performing geophysical investigations for Munitions Response or other
munitions related projects. This Data Item Description contains instructions for preparing work plan chapters and
data requirements when addressing geophysical investigations for Munitions Response or other munitions related
projects. Additional references include EM 1110-1-4009.
Requirements:
1. Unexploded Ordnance (UXO) Safety. During all initial fieldwork and all intrusive activities, the geophysical
crew shall be accompanied by a UXO Technician II. Prior to the survey crew entering an area potentially containing
UXO, the UXO Technician II shall conduct visual surveys for surface ordnance and a magnetometer or
electromagnetic survey of each intrusive activity site to ensure the site is anomaly free prior to the crew setting
monuments or driving stakes. The UXO Technician II will not be required on a full time basis for non-intrusive
activities.
2. Personnel Qualifications. All geophysical investigations shall be managed by a qualified geophysicist meeting
the qualification requirements listed in Section C of the Basic Contract.
3. Geophysical Investigation Plan Outline. The contractor shall prepare a geophysical investigation plan in
accordance with the following outline:
3.1 Site Description.
a. Geophysical Data Quality Objectives. Define target objectives and Site Specific Project constraints. Refer to
MR-005-05A for Geophysical Prove-out (GPO) requirements.
b. Specific area(s) to be investigated, including a Survey Mission Plan Map.
c. Past, current and future use
d. Anticipated UXO type, composition and quantity
e. Depth anticipated
f. Digital topographic maps
g. Vegetation (digital air photos if available)
h. Geologic conditions (including bedrock type, mineralization and depth)
i. Soil conditions - including soil type/composition, typical moisture content, and thickness. Include Soil
Conservation Service (SCS) map if available.
j. Shallow groundwater conditions (including depth, mineralization, existence of perched tables, and seasonal and
tidal variations)
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k. Geophysical conditions, including background geophysical gradients, regional magnetic field intensity,
inclination, declination, local variation.
l. Site utilities
m. Man-made features potentially affecting geophysical investigations
n. Site-specific dynamic events such as tides, unusually strong winds, or other unusual factors affecting site
operations
o. Overall site accessibility and impediments
p. Potential worker hazards
3.2 Geophysical Investigation.
a. Survey type – fixed pattern, transect, meandering path, hybrid
b. Equipment
- Survey platforms
- Detectors
- Sampling rates
- Navigation and mapping system (Note- If GPS systems are used, correlate satellite availability with
work/rest periods)
- Data processing system
c. Procedures. Refer to Attachment A for Field Data Sheet
d. Personnel – Identify key personnel and project team members with designated responsibilities and requirements
e. Production rates
f. Data spatial density (define data in-line spacing and lane width)
3.3 Instrument Standardization. Refer to Attachment B for minimum test frequency requirements and acceptance
criteria.
3.4 Data Processing, Corrections and Analysis. Detail initial field processing, standard data analysis methods,
advanced data analysis techniques that may be required by certain project specific conditions, anomaly selection and
decision criteria.
a. Initial field processing
Data file QC review and correction
- Grid name and location
- Line numbers, survey direction, fiducial locations, start and end points
- Removal of data drop-outs, spikes and physical feature interference sources
b. Standard data analysis
- Diurnal correction (magnetic data)
- Positional offset correction
- Sensor bias, background leveling and/or standardization adjustment
- Sensor drift removal
- Latency Correction
- Heading error removal (magnetic data)
- Geophysical noise identification and removal (spatial, temporal, motional, terrain induced)
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-

Gridding method and search criteria
Contour level selection with background shading and analysis

c. Advanced data processing, digital filtering and enhancement (if applicable)
- Dipole match, or Analytic Signal calculation (magnetic data)
- Adaptive (matched) filtering
- Approximate magnetic volume/mass estimates (magnetic data)
- Approximate depth determination
- Time decay curve analysis (TDEM data)
- Amplitude and Phase response analysis (FDEM)
- Data Fusion
- Digital filtering and Enhancement (low pass, high pass, band pass, Convolution, Correlation, Non-linear,
etc…)
d. Anomaly selection and decision criteria
3.5 Dig Sheet Development. Refer to Attachment C for form.
3.6 Anomaly Reacquisition.
3.7 Feed-Back Process (Comparison of dig-sheet predictions with ground-truth excavation results).
3.8 Quality Control.
3.9 Corrective Measures.
3.10 Records Management (Life Cycle Data Management, resource loaded schedule in Microsoft Project 2000
format, data transfer, and data storage).
3.11 Interim Reporting. (Include frequency of data submittals, dig-sheet and excavation results submittals.)
3.12 Map Format. Refer to Attachment D.
4. Geophysical Investigation Performance Goals.
4.1 Detection of Munitions and Explosives of Concern (MEC) or other munitions.
a. A simplified expression for maximum depth of detection is calculated as:
Estimated Detection Depth (meters) = 11*diameter (mm) / 1000
b. Minimum ordnance item diameter must be determined on a project-specific basis. The contractor shall detect
and remove all metallic items located within the target objective performance box on Figure 1 (blue area).
c. Any unexcavated (missed) item that has an intermediate principal axis diameter that fits within the target
acceptance box is considered to be a Quality failure. The contractor will, at no expense to the Government, correct
the Quality deficiency and re-sweep and perform QC on all affected areas again before re-submitting to the
Government for verification and acceptance.
d. If the contractor believes the target objective performance goals cannot be achieved at a particular site, then the
contractor shall propose and document alternative goals for the Contracting Officer’s consideration. The contractor
will not be held liable for technically unachievable goals, as determined during the GPO and initial phase of field
work.
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Figure 1 – Geophysical Target Objective Acceptance Box
4.2 Horizontal Accuracy. Horizontally, 95% of all reacquired anomaly locations must lie within a one (1) meter
radius of their original surface location as marked on the dig sheet. Horizontally, 95% of all excavated items must
lie within a 35 cm radius of their mapped surface location as marked in the field after reacquisition.
4.3 False Positives. If there are more than 15% "false positives" (anomalies reacquired by the Contractor result in
no detectable metallic material recovered during excavations, calculated as a running average for the sector), a reevaluation of the data, detection methods being utilized, and overall project QC shall be performed at no cost to the
Government. A written response explaining the reason for the excessive false positive results and a Corrective
Action Plan, if appropriate, shall be submitted to the Contracting Officer within 10 days of identification of the
situation.
5. Geophysical Mapping Data.
5.1 The Contractor shall correlate all sensor data with navigational data based upon a local “third order” (1:5,000)
monument or survey marker. If a suitable point is not available, the Contractor shall have a Professional Land
Surveyor (PLS) establish a minimum of two (2) new monuments or survey markers per sector with a minimum of
“third order” accuracy. All sensor data shall be preprocessed for sensor offsets, diurnal magnetic variations, latency
corrections, drift corrections, etc. and correlated with navigation data. Diurnal magnetic variations measured at a
base-station must be collected at a minimum of once per minute. The approved geophysical mapping technology
shall digitally capture the instrument readings into a file coincident with the grid coordinates. All raw and final
processed data shall be delivered corrected and processed in ASCII files. Corrections such as for navigation,
instrument bias, and diurnal magnetic shift shall be applied. All corrections shall be documented. Geophysically
mapped grids shall be exactly coincident with the grid system used by the UXO removal or remedial action
contractor and shall use exactly the same datum and coordinate system. However, the geophysical contractor may
choose to provide geophysical data files in grids of up to 400 ft. x 400 ft. square. The data shall be presented in
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delineated fields as x, y, z, v1, v2, etc., where x and y are UTM Grid Plane Coordinates in Easting (meters) and
Northing (meters) directions, z (elevation is an optional field in meters), and v1, v2, v3, etc., are the instrument
readings. The last data field should be a time stamp. Each data field shall be separated by a comma or tab. No
individual file may be more than 100 megabytes in size and no more than 600,000 lines long. Each grid of data
shall be logically and sequentially named so that the file name can be easily correlated with the grid name used by
other project personnel. The formats specified in this paragraph are REQUIRED to be exactly followed, although
the Contractor may choose to submit the data in additional formats as well. No later than 36 hours after collection,
the Contractor shall furnish each day's data to USAESCH, via internet using FTP, E-mail attachment for small files
under 5 Mb, digital compact disk (CD) or other approved method, for inspection. Such data is considered to be in
draft form. This data shall be corrected for sensor offsets, diurnal variations, latency, heading error, and drift. The
Contractor shall also provide a digital planimetric map, in Intergraph .DGN, Surfer .srf, ESRI ArcView or Geosoft
format, and coincident with the location of the geophysical survey, so that each day's geophysical data set can be
registered within the original mission plan survey map. Within 10 days after collection, the Contractor shall furnish
interim dig sheets for each day’s data to USAESCH via email. Within 14 days of completion of survey activity the
Contractor shall provide USAESCH all final geophysical maps, dig-sheets and supporting geophysical
interpretations. All geophysical data shall be accompanied by a Microsoft Word 6.0 or higher file documenting the
field activities associated with the data, and the processing performed. The Government will periodically perform
validation checks to assure positional accuracy, proper instrument calibration or other analysis. Draft Data shall be
provided within 24 hours of request to the government representative performing QA activities on the project.
5.2 Geophysical Data Analysis, Field Reacquisition, and Reporting. The Contractor shall analyze the geophysical
data and provide complete digital "dig-sheets" in Microsoft Excel spreadsheet format utilizing Attachment C.
Microsoft Access ‘97(or higher) database tables that include pre-built queries for the required information are also
acceptable.
5.3 Anomaly Reacquisition and Marking. The same contractor that geophysically mapped and analyzed the survey
area shall reacquire all geophysical anomalies identified for excavation on the dig sheets using the re-acquisition
method tested by the Contractor and approved by CEHNC on the GPO. The Contractor shall flag (PVC flag with
the unique identifier number recorded in indelible ink on the flag) the actual field location of each re-acquired
anomaly shown on the "dig-sheet" and paint the ground (if feasible and allowable) at the flag location with
high-visibility paint. Such reacquisition shall be carried out concurrently with other site activities and shall be
completed no later than 14 days after geophysical field investigations are completed. If a longer than 14 day hiatus
between the geophysical survey work and re-acquisition is expected, this should be so stated in the resource loaded
Project Schedule that is submitted for Government approval. The Contractor shall record and report on all
discrepancies between final reacquired mapped locations of anomalies as shown on the dig-sheet, and actual
locations of the excavated anomalies. The Contractor shall also report any anomalies that could not be reacquired.
5.4 Anomaly Excavation Reporting. The Contractor shall, in full accordance with the project work plan, excavate
the reacquired anomalies in the field. The disposition and final location details of each anomaly shall be recorded
on the final dig sheets, which shall be submitted to the USAESCH within 10 days of completed excavations for that
individual grid and also submitted in the Site Inspection, Remedial Investigation/Feasibility Study, Engineering
Evaluation/Cost Analysis, or Site Specific Final Report.
6. End of DID MR-005-05.
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DID MR-005-05
Attachment A
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Project Name: _____________________________________
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Design Center POC: __________________________________

Project Geophysicist: _______________________________

Site Geophysicist: _____________________________________

Survey Area ID: ___________

Field Team: _________________________________________

Survey Type:

Grid

Coordinate System:

Date: ______________

Meandering Path
UTM

Transect

Other ______________

State Plane NAD ______

Sketch of Survey Area:

Local

Other ______________

Approx. Scale: _____________

Unit of Measure:

meters

feet

North Arrow:

_________
Terrain:
Level

Moderate Slope

Rolling
Rocky

Ruts

None

Gullies

Swampy

Tree Cover:

Steep

Dangerous

Tree Height: ____

Light

Medium

Thick
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Medium

Thick

Brush:
None
Weather:
Sunny
Rain
Fog

Grid Corner Coordinates:
UTM/State Plane

Start
Local

Battery Voltage:

Cloudy

Drizzle

Thunderstorms
Humid

End

Hail

Snow

File Name

_____ _____

SW ___________, ___________

___________, ___________

Static Background Value: _____ _____ _______, _______

NW ___________, ___________

___________, ___________

Static Response Value:

_____ _____ _______, _______

NE ___________, ___________

___________, ___________

SE ___________, ___________
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Instrument Clock Drift:

____________
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Repeat Data File Name: _______________________________

Geophysical Instrumentation: ___________________________________________________ Serial Number: _________________
Base Station: _________________________________________________________________ Serial Number: _________________
Navigation Method: ___________________________________________________________

Serial Number: _________________

Additional Comments: __________________________________________________________________________________________
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Data Profile does not exhibit data spikes
Background: EM61 2.5 mV p-p, Mag 1nT p-p;

Sensor Orientation that minimizes drop-outs
Maximum S/N ratio that reliably detects smallest target objective.
Repeatability of response amplitude +/-20%, Positional Accuracy +/- 20cm
Document heading error for post-processing correction
Repeatability of response amplitude +/-20%, Positional Accuracy +/- 20cm

Personnel Test

Vibration Test (Cable Shake)

Static Background & Static Spike

Azimuthal Test *

Height Optimization

6 Line Test

Octant Test (Heading Error Test) *

Repeat Data

3

4

5

6

7

8

9

10

* Magnetometer Only

+/- 1 inch (2.54 cm)
EM61 2mV p-p, Mag 3nT p-p

Record Sensor Positions

2

7

Spike : +/- 20% of standard item response, after background correction.

Equipment Specific (typically 5 min)

Equipment Warm-up

Acceptance Criteria

1

Test # Test Description
X

X

X

X

X

X

X

X

X

X

To facilitate the detection of buried munitions, the U.S. Army Engineering and Support Center, Huntsville (USAESCH) has defined standard equipment tests and
data quality. It is imperative to perform and review QC tests before carrying out production geophysical work. This ensures that the geophysical system is
functioning properly and optimized for the target objectives.
The most common instruments in use today for metallic munitions detection are magnetometers, and electromagnetic metal detectors. This chart identifies the
minimum USAESCH required QC tests and acceptance criteria for these types of instruments.

Quality Control Frequency & Acceptance Criteria Chart
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______________________________________

_________ Grid:

______________________________________

Survey Area ID:

Sector:

Field Book ID:

Channel ID (ieC1 ….C4, top
sensor, gradient,
etc)

Dig Priority (0 is no digknown anomaly source,1 is
highest dig
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COE Project Engineer:

COE Design Center POC:

Field Team:
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______________________________________

______________________________________
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______________________________________

______________________________________

______________________________________

Note: *Fill in Acceptable Units (mV, nT/m, ppt, etc)
**Optional field – refer to SOW for applicability to specific project
***For Anomaly type, use U for UXO, F for frag, MD for munitions debris, S for scrap,
A for small arms ammunition, NC for no contact, O for other.

Northing
Coord.
(ft/m)

Original Survey

Response
Amplitude
(units*)

______________________________________

Coordinate System:

Easting
Coord.
(ft/m)

______________________________________

Date:

Unique Target ID

______________________________________

Project Location:

_____________

______________________________________

Project Name:

Comments
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(ft / m)

Orientation of
Nose
Direction (N, (Azimuth deg)
NE, etc.)
**

Offset

Dig Results

Geophysical Dig Sheet and Target History
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Photo
Filename **
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Geophysical Data?

Dig Results &
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Post-Dig Geophysical QC

Grid Background Value (mV / nT)

Post-Dig UXO QC Results

Excavation Hole
Cleared?

Component

Date
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2 Direct Push Soil and Groundwater Sampling

SOP NO.2
2.1

Direct Push Soil and Groundwater Sampling

PURPOSE AND SCOPE

The purpose of this document is to define the Standard Operating Procedure (SOP) for collecting
surface soil samples at Iowa Army Ammunition Plant (IAAAP). These procedures give
descriptions of equipment, field procedures, and quality assurance/quality control (QA/QC)
procedures implemented for the collection of direct push soil or groundwater samples. Direct
push sampling may include sampling for on-site field screening or sample collection for off-site
laboratory analysis. Specific sample locations and frequency of collection will be presented in
the Field Investigation Plan (FIP).
These procedures are intended to be used together with the FIP and other appropriate SOPs.
Health and safety procedures and equipment for the investigation are detailed in the IAAAP
Accident Prevention Plan (APP). Applicable SOPs are listed below:
•

SOP No. 6

Equipment and Personnel Decontamination

•

SOP No. 7

Surveying and Description of Sampling Locations

•

SOP No. 8

Sample Identification, Handling, Documentation, Shipping and Tracking

•

SOP No. 9

Headspace Analysis

•

SOP No. 10

Boring Abandonment

•

SOP No. 11

Permits and Clearances

•

SOP No. 12

En Core® and Terra Core™ Soil Sampling

2.2

PROCEDURES FOR DIRECT PUSH SAMPLING

Direct push sampling will be used to collect continuous or discrete soil samples and discrete
groundwater samples. Direct push technology involves the use of probing tools that are
advanced using a combination of static weight of the carrier vehicle and hydraulic hammer
percussion. Continuous soil samples will be collected with a Dual Tube Soil Sampler. Discrete
soil samples will be collected with a Macro-Core® Sampler (closed-piston system) or equivalent.
Discrete groundwater samples will be collected using Geoprobe® Screen Point Sampler (SP15 or
equivalent). Where hydraulic conductivity is low and slow recharge is a problem, Geoprobe®
type pre-packed screens or factory slotted 1-inch polyvinyl chloride (PVC) will be used to
construct temporary monitoring wells. Installation and sample collection methods will be
determined by site specific geological conditions. If other sampling equipment and techniques
are used, an SOP of the specific methods to be used will be obtained from the subcontractor and
inserted as attachments to this SOP.
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2.2.1 Equipment List
The following equipment will be needed to complete direct push soil and groundwater sampling:
•

Direct push rig with appropriate drilling and sampling tools (drive rods, piston sampler,
liners, split-spoon, SP15 sampler, mini-bailer)

•

Geoprobe® type pre-packed well screen or factory slotted 1-inch PVC

•

PVC piping

•

Photoionization detector (PID)

•

En Core® or Terra Core™ soil sampling equipment

•

Stainless steel or Teflon mini-bailer

•

Peristaltic pump and disposable tubing

•

Weighted tape measure with 0.01-foot increments

•

Surveyor’s stakes and flags, or global positioning system (GPS) equipment

•

Aluminum foil and headspace jars

•

Field books/field sheets

•

Stainless steel knife, bowl, and spoon

•

Sample bottles provided by the laboratory

•

Sample bottle labels

•

Label tape (clear)

•

Paper towels

•

Camera and film

•

Waterproof and permanent marking pens

•

Plastic sheeting

•

Trash bags

•

Appropriate health and safety equipment, as specified in the APP
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•

Appropriate decontamination supplies, as specified in SOP No. 6

•

Ice chest with ice

2.2.2 Decontamination
Before drilling or sampling begins, the drilling and sampling equipment will be decontaminated
according to the procedures contained in SOP No. 6. Drilling and sampling equipment will be
decontaminated between boring and sampling locations. Sampling equipment will also be
decontaminated between the collection of samples from different depths at the same location.

2.2.3 Direct Push Soil Sampling Procedures
The following procedures apply once the direct push boring has been advanced to the appropriate
depth. The methods and equipment used to advance the rods will be determined based on site
conditions.

2.2.3.1 Collecting Soil Analytical Samples
Analytical soil samples will be collected using continuous sampling methods or a piston-type
sampler. volatile organic compound (VOC) soil samples will be collected using the En Core® or
Terra Core™ sampling method (see SOP No. 12). Three 5-gram samplers will be filled for each
VOC sample. Once VOC samples have been collected, the remaining soil will be composited.
If required, semivolatile organic compound (SVOC) samples will be collected first from the
composited soil, with any remaining parameters collected after that. Other sample containers for
analytical parameters will be specified in the FIP.
Once the soil sampler has been retrieved:
•

Don a clean pair of nitrile gloves.

•

Cut acetate liner without lifting the cut portion and scan the length of the sample with the
PID. Record the readings and depths on the boring log and/or field logbook.

•

Collect any required VOC samples using the En Core® sampler. To collect the VOC sample,
lift the cut portion of the acetate liner and quickly cut into the core a few millimeters to
retrieve the VOC sample from the middle of the core.

•

Once the VOC samples have been collected, measure the soil recovery and scrape off any
soil smear zone from the recovered sample with a stainless steel knife.

•

Composite the remaining soil by thoroughly mixing the soil from the sampler in a clean
stainless steel bowl with a stainless steel spoon. Once the soil has been composited, fill the
appropriate containers for semivolatile organic compounds (SVOCs). The remaining bottles
will then be filled with the composited soil for any remaining parameters. The required
analyses and appropriate volume of containers of soil will be presented in the FIP.
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•

Complete the description of the recovered sample according to the Unified Soil Classification
System (USCS).

•

Identify the sample location using GPS equipment (if available) and record the positional
data in the field logbook and on field sheets.

•

Label, store, transport, and document the samples (depending on the use of the sample)
according to SOP No. 8.

•

If no other samples will be collected, the boring will be abandoned using hydrated granular
bentonite or a high solids bentonite mixture according to SOP No. 10.

2.2.3.2 Collecting Geotechnical Soil Samples
Soil samples for geotechnical analysis will be collected using a split-spoon, dual wall or piston
sampler equipped with plastic liners. The liners will be labeled using the sample numbering
scheme used for chemical analytical samples listed in SOP No. 8.
•

Don a clean pair of nitrile gloves.

•

Remove the liner from the sampler.

•

Cut the liner into the desired lengths and seal the ends with endcaps. Secure the end caps
with electrical tape and label accordingly.

•

Identify the sample location using GPS equipment (if available) and record the positional
data in the field logbook and on field sheets.

•

If no other samples will be collected, the boring will be abandoned using hydrated granular
bentonite or a high solids bentonite grout according to SOP No. 10.

2.2.4 Direct Push Groundwater Sampling Procedures
Direct push groundwater sampling will be used as a screening tool to further define the current
vertical and horizontal extent of groundwater contamination, to provide additional data on
existing groundwater data gaps, and to help select or confirm monitoring well locations. When
used as part of a collocated soil/groundwater sample, direct push borings used for the collection
of groundwater samples will be driven adjacent (within a foot or two) of the original direct push
boring used for the collection of soil samples to ensure geologic similarity of sampling media.
Groundwater samples will be collected using a Geoprobe® stainless steel, Screen Point sampler
(SP15) or equivalent with expendable drive point. While the sampler is driven to depth, the
sampler remains as a water-tight system preventing formation water from entering the screen.
Once the drive rods are advanced to the target depth, the rods will be retracted and the screen
exposed. All groundwater samples will be collected through a 4-foot long, 4-slot, stainless steel
screen.
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Temporary wells may be required at locations where hydraulic conductivity is low and slow
recharge is a problem. Direct push rods 2.125-inch outer-diameter (OD) with a disposable drive
point will be used to form a temporary casing that supports the borehole wall and provides clear
access to the bottom of the boring. While the drive rods are driven to depth, the rods and the
disposal drive point remain a water-tight system preventing formation water from entering.
Once the borehole has been advanced to the desired sampling depth, a temporary monitoring
well will be installed. The temporary monitoring well will be composed of a Geoprobe® type
pre-packed well screen (minimum 1.4-inch OD x 0.75-inch inner diameter [ID]) threaded with
PVC riser pipe. The small diameter pre-pack well screen assembly uses 0.75-inch ID Schedule
80 PVC riser pipe and is installed with 2.125-inch OD probe rods. The large diameter pre-pack
well assembly uses 1.0-inch Schedule 40 PVC riser pipe and is installed with 3.25-inch OD
probe rods temporary wells may also be factory slotted.
For temporary monitoring well installation, the screen and well assembly will be lowered to the
bottom of the probe rod string, and the probe rods will then be retracted to a point above the
screen allowing the formation to collapse around the screen. If the borehole is stable (typical for
shallow clay formations), the probe rod string will be retracted from the borehole and the well
assembly will be lowered by hand into the open borehole. A barrier will be installed above the
well screen. This barrier will be created either by natural formation collapse or by gravity
installation of fine-grade sand (#100). With the barrier in place, granular bentonite (if the well is
dry) or high solids bentonite grout will be installed in the annulus to form a well seal. If
bentonite grout is used, it will be pressure-grouted from directly above the barrier, up to the
ground surface.
Once sufficient water has entered the screen, a peristaltic pump and disposable tubing with a
check valve will be used to purge, prior to sample collection. Once sufficient water has been
purged, all sample parameters except VOCs will be collected using the peristaltic pump and
disposable tubing. VOC samples will be collected using only disposable tubing to avoid volatile
loss. The step-by-step procedure for the collection of all direct push groundwater samples is
detailed below:
•

Don a clean pair of gloves.

•

Use 0.375-inch OD poly tubing with a bottom check valve attached. Slowly lower the tubing
so that the bottom of the tubing and check valve are at the sample target zone. Turn on the
peristaltic pump and purge at least one tubing volume. Purge volumes may be increased if
water quality is poor.

•

Once the desired volume has been purged, collect all sample parameters except VOCs
directly from the tubing discharge. For VOC samples, turn off the peristaltic pump and
slowly remove the entire length of poly tubing from the well. Make sure a sufficient volume
of water is captured inside the poly tubing to collect the required VOC samples.

•

Slowly remove the check valve at the bottom of the tubing and fill the required VOC sample
containers from the bottom of the tubing.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

2-5

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08/OMA

SOP NO.2

Direct Push Soil and Groundwater Sampling

•

If a peristaltic pump cannot be used, groundwater samples will be collected using a minibailer for VOCs and disposable tubing with a check valve for all other parameters.

•

Label, store, transport, and document the samples (depending on the use of the sample)
according to SOP No. 8.

•

If no other samples will be collected, abandon the temporary well point by extracting the well
assembly from the borehole. The borehole will be filled using granular bentonite (hydrated
during placement) or a high solids bentonite grout according to SOP No. 10.

2.2.5 Field Quality Assurance/Quality Control Procedures and Samples
Field quality assurance/quality control (QA/QC) samples are designed to help identify potential
sources of external sample contamination and evaluate potential error introduced by sample
collection and handling. All QA/QC samples are labeled with QA/QC identification numbers
and sent to the laboratory with the other samples for analyses.

2.2.5.1 Field Blanks
Field blanks are QC samples that check for potential external contamination of samples. No
field blanks will be collected for soil samples. For groundwater samples, however, trip blanks
will accompany all VOC samples. The sample collection coordinator or the project QA/QC
coordinator will designate trip blanks. The trip blanks will be assigned a QA/QC identification
number, stored in an iced cooler, and shipped to the laboratory with the other samples.
A trip blank serves as a check on sample contamination originating from the container or sample
transport. One trip blank will be sent with each cooler containing water samples for volatile
organic analyses.

2.2.5.2 Duplicate Samples
Duplicate samples are samples collected to assess precision of sampling and analysis. For the
direct push soil and groundwater sampling, duplicate samples will be collected at the same time
as the initial samples. The initial sample bottles for a particular parameter or set of parameters
will be filled first, and then the duplicate sample bottles for the same parameter(s), and so on
until all necessary sample bottles for both the initial sample and the duplicate sample have been
filled. The duplicate samples will be handled in the same manner as the primary samples. The
duplicate samples will be assigned a QA/QC identification number, stored in an iced cooler, and
shipped to the laboratory on the day they are collected. Duplicate samples will be collected for
the same parameters s the initial samples. Duplicate samples will be blind to the laboratory.

2.2.5.3 Matrix Spikes and Matrix Spike Duplicates
Matrix spikes (MS) and matrix spike duplicates (MSD) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on
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the bottles. It may be necessary to increase the sample volume for samples where this
designation is to be made.

2.2.6 Sample Identification, Handling, and Documentation
Samples will be identified, handled and recorded as described in this SOP and SOP No. 8. The
parameters for analysis and preservation will be presented in the FIP.

2.2.7 Documentation
Each field activity must be properly documented to facilitate a timely and accurate
reconstruction of events in the field (see SOP No. 8). Sample Collection Field Sheets (SCFSs)
will be completed for all analytical samples submitted for chemical analysis (Figure 1).

2.2.8 Field Logbook
The most important aspect of documentation is thorough, organized, and accurate record
keeping. All information pertinent to the investigation and not documented on the boring log
will be recorded in a bound logbook with consecutively numbered pages. All entries in logbooks
will be made in waterproof ink and corrections will consist of line-out deletions that are initialed
and dated. Entries in the logbook will include the following, as applicable:
•

Project name and number

•

Sampler's name

•

Date and time of sample collection

•

Sample number, location, and depth

•

GPS survey location

•

Sampling method

•

Observations at the sampling site

•

Unusual conditions

•

Information concerning drilling decisions

•

Decontamination observations

•

Weather conditions

•

Names and addresses of field contacts
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•

Names and responsibilities of field crew members

•

Names and titles of any site visitors

•

Location, description, and log of photographs (if taken)

•

References for all maps and photographs

•

Information concerning sampling changes, scheduling modifications, and change orders

•

Summary of daily tasks and documentation on any scope of work changes required by field
conditions

•

Signature and date by personnel responsible for observations

Field investigation situations vary widely. No general rules can include each type of information
that must be entered in a logbook for a particular site. A site-specific logging procedure will be
developed to include sufficient information so that the sampling activity can be reconstructed
without relying on the memory of field personnel. The logbooks will be kept in the field team
member's possession or in a secure place during the investigation. Following the investigation,
the logbooks will become a part of the final project file.

2.2.9 Boring Logs
Boring logs will be completed for each boring by qualified personnel (geologist, geological
engineer, or geotechnical engineer). The HTRW boring log form (Eng Form 5056-R, August
1994) is included as Figure 2.
Boring logs will include the following information:
•

Boring location

•

Boring identification

•

Drilling/direct push agency

•

Drilling/direct push equipment and method

•

Date started and completed

•

Completion depth

•

Logger

•

Depth groundwater was encountered during drilling/direct push activities
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•

Depth to groundwater at the completion of drilling/direct push activities

•

Description of materials encountered by depth including soil or rock type, moisture content,
color and Unified Soil Classification System

•

Samples collected for laboratory analysis by depth of sample below surface, sample type and
identification number, and sample interval

•

Sample recovery

•

Field screening results for soil headspace, breathing zone, and borehole with PID

•

Origin of the lithologies (fill, loess, glacial till, glacial outwash, alluvium or colluvium, etc.)

•

Other remarks or observations
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3 Soil Sampling

SOP NO.3
3.1

Soil Sampling

PURPOSE AND SCOPE

The purpose of this document is to define the Standard Operating Procedure (SOP) for collecting
composite and/or multi-incremental surface and subsurface soil samples at Iowa Army
Ammunition Plant (IAAAP). These procedures give descriptions of equipment, field procedures,
and quality assurance/quality control (QA/QC) procedures implemented for the collection of soil
samples. Specific sample locations and frequency of collection will be presented in the Field
Investigation Plan (FIP).
These procedures are intended to be used together with the FIP and other appropriate SOPs.
Health and safety procedures and equipment for the investigation are detailed in the IAAAP
Accident Prevention Plan (APP). Applicable SOPs are listed below:
•

SOP No. 6 – Equipment Decontamination

•

SOP No. 7 – Surveying and Description of Sampling Locations

•

SOP No. 8 – Sample Identification, Handling, Documentation, Shipping, and Tracking

•

SOP No. 9 – Headspace Analysis

•

SOP No. 12 – En Core® and Terra Core™ Sampling Method

3.2

PROCEDURES FOR SOIL SAMPLING

Soil samples will be collected using stainless steel hand utensils or, for drilling rig borings, a
stainless steel split-spoon sampler. Surface soil samples will be collected from 0 to 0.5 foot
below ground surface (bgs), except samples for volatile organic compound (VOC) analysis. Soil
for VOC analysis will be collected from the 0.25 to 0.5 foot depth interval. Subsurface soil
samples will be collected from six-inch intervals beginning at the 0.5 to 1.0 foot interval bgs.

3.2.1 Equipment List
The following list of equipment will be needed to collect surface soil samples at IAAAP:
Equipment for Soil Sampling
•

Stainless steel spoon or trowel, hand auger equipment, or drill rig with appropriate drilling
and sampling tools (stainless steel split-spoons)

•

En Core® or Terra Core™ soil sampling equipment

•

Weighted tape measure with 0.01-foot increments

•

Surveyor's stakes and flags, or global positioning system (GPS) equipment
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•

Ruler marked in 0.01-foot increments

•

Field books/field sheets

•

Stainless steel knife and bowl

•

Sample bottles provided by the laboratory

•

Sample bottle labels

•

Label tape (clear)

•

Paper towels

•

Camera and film

•

Waterproof and permanent marking pens

•

Plastic sheeting

•

Plastic bags

•

Appropriate health and safety equipment, as specified in the APP

•

Appropriate decontamination supplies, as specified in SOP No. 6

•

Ice chest with ice

3.2.2 Decontamination
Before drilling or sampling begins, the drilling and sampling equipment will be decontaminated
according to the procedures contained in SOP No. 6. Drilling and sampling equipment will be
decontaminated between boring and sampling locations. Sampling equipment will also be
decontaminated between the collection of samples from different depths at the same location.

3.2.3 Soil Sampling Procedures
The procedures for collecting soil samples are provided in the following sections.

3.2.3.1 Soil Sampling Using Hand Utensils
This method of soil sample collection is to be used at IAAAP in situations where conditions will
not permit the use of auger or drilling methods. Soil samples will be collected at the specific
depth using a stainless steel spoon and stainless steel bowl. Before the sampling begins, clear
any vegetation or surface debris such as rock, as necessary. The hand utensil and bowl will be
decontaminated once the sample depth has been reached to avoid possible cross-contamination.
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When collecting surface soil samples, if additional soil is necessary to fill sample jars, the
sample area is to be expanded without increasing depth. Soil samples will be obtained according
to specifications in the FIP. The step-by-step procedures for collecting surface soil samples are
described in Section 3.2.3.4.

3.2.3.2 Soil Sampling Using a Hand Auger
This method of soil sample collection is to be used at IAAAP in situations where conditions will
not permit the use of hand utensils or drilling methods. Hand auger samples will be collected at
the specified depth using a stainless steel hand auger with a minimum 3-inch outer diameter
(OD) bucket. Before the augering activities, clear and remove vegetation and any surface debris
such as rocks, as necessary. The hand auger will be advanced in 6-inch intervals to the top of the
specified sampling depth. The auger bucket will be decontaminated once the target depth has
been reached to avoid possible cross-contamination. When collecting surface soil samples, if
additional soil is necessary to fill sample jars, an additional borehole will be done adjacent to the
initial borehole, without increasing depth. Soil samples will be obtained according to
specifications in the FIP. The step-by-step procedure for collecting surface soil samples is
described in Section 3.2.3.4.

3.2.3.3 Soil Sampling Using a Split-spoon
This method of soil sample collection is to be used at IAAAP in situations where the site
conditions are appropriate for the use of heavy drilling equipment or where a subsurface soil
boring is to be completed. Split-spoon soil sampling will begin by auger drilling a boring, using
a machine-driven hollow stem flight auger (HSA) with a 4.25-inch minimum inside diameter to
accommodate a 3-inch OD stainless steel split-spoon sampler. An HSA finger plug installed in
the bit will be used to prevent soil material coming into the interior of the hollow stem augers.
Split-spoon samplers will be pushed to the desired sampling depth or until refusal. Upon refusal,
the sampler will be driven using a hammer, to attain the desired depth, or until refusal. The
method of sampler advancement will be recorded in the field logbook or boring log (if
appropriate), shown on Figure 1. The coupling head for the split-spoon sampler will be
provided with a ball check valve and will have open vents. Where necessary for sample
recovery, the sampler will also be equipped with a spring-type sample retainer or an equivalent
retainer. Soil samples will be obtained according to specifications in the FIP. The step-by-step
procedure for collecting surface soil samples using a hand auger is described in Section 3.2.3.4.

3.2.3.4 Soil Sample Collection
The following step-by-step procedure should be used to collect multi-incremental surface soil
samples:
•

Record the sample location on a site map and in the field logbook using GPS equipment, if
available.
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•

For surface soil collection, establish a sample collection grid or transect that includes the
sample location. The size of the collection grid or transect will be specified in the FIP.

•

Decontaminate the drilling and sampling equipment according to SOP No. 6.

•

Collect the soil samples at the locations and depths specified in the FIP. One surface soil
sample from the original, or central, sample location will be collected for VOC analysis.
Otherwise, one soil sample will be collected from each subsample location as indicated in the
FIP. Thirty aliquots will be collected randomly from each grid (typically 25 to 1,000 ft2). A
1 kg or larger sample comprised of 30 or more evenly spaced aliquots (i.e. increments) of the
surface soil will be collected. The entire sample increment will be combined into one sample
container and sent to the laboratory for further processing.

•

The location of each sample collected within a given grid will be surveyed using a GPS unit.

•

Don a clean pair of nitrile gloves.

•

For hand auger and split-spoon samples, scan the length of the sample with the
photoionization detector (PID) and record the readings, measure the recovery, and scrape off
any soil smear zone from the recovered sample with a stainless steel knife. If the soil is not
cohesive or if the smear zone cannot be easily removed, an attempt will be made to remove
soil from the portion of the sample that has not come in contact with the sampler.

•

Determine and identify the use of the recovered sample. This will always be for soil
classification and stratigraphic logging and may be for chemical or headspace analysis.

•

Collect the VOC sample (if required) using the En Core® or Terra Core™ sampling method
(SOP No. 12) immediately after opening the spoon or recovering the auger bucket.

•

Complete the lithologic description of the recovered sample according to the Unified Soil
Classification System (USCS). The sample must be handled quickly, especially if it is loose
or crumbling, to avoid losing volatile contaminants.

•

Label, store, transport, and document the samples (depending on the use of the sample)
according to SOP No. 8.

•

If no other samples will be collected, the boring will be abandoned using granular bentonite
(hydrated during placement) or a high solids bentonite grout, according to SOP No. 10.

3.2.4 Field Quality Assurance/Quality Control Procedures and Samples
Field QA/QC samples are designed to help identify potential sources of external sample
contamination and to evaluate potential error introduced by sample collection and handling. All
QA/QC samples are labeled with QA/QC identification numbers and sent to the laboratory with the
other samples for analyses.
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3.2.4.1 Field Blanks and Trip Blanks
Field blanks are QC samples that check for potential external contamination of samples. A trip
blank serves as a check on sample contamination originating from the container or sample
transport. For soil sampling activities, field blanks and trip are not required.

3.2.4.2 Duplicate Samples
Duplicate samples are samples collected to assess precision of sampling and analysis. For the soil
sampling, a duplicate sample will be collected at the same time as the initial sample. The initial
sample bottles for a particular parameter or set of parameters will be filled first, and then the
duplicate sample bottles for the same parameter(s), and so on, until all necessary sample bottles for
both the initial sample and the duplicate sample have been filled. The duplicate soil sample will be
handled in the same manner as the primary sample. The duplicate sample will be assigned a
QA/QC identification number, stored in an iced cooler, and shipped to the laboratory on the day it is
collected. Duplicate samples will be collected the same parameters as the initial samples. Duplicate
samples will be blind to the laboratory.

3.2.4.3 Matrix Spikes and Matrix Spike Duplicates
Matrix spikes (MSs) and matrix spike duplicates (MSDs) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on the
bottles. It may be necessary to increase the sample volume for samples where this designation is to
be made.

3.2.5 Sample Identification, Handling, and Documentation
Samples will be identified, handled and recorded as described in this SOP and SOP No. 8. The
parameters for analysis and preservation will be specified in FIP.

3.2.6 Documentation
Each field activity must be properly documented to facilitate a timely and accurate reconstruction of
events in the field (see SOP No. 8). Sample Collection Field Sheets (SCFSs) will be completed for
all soil samples submitted for chemical analysis (Figure 2).

3.2.6.1 Field Logbook
The most important aspect of documentation is thorough, organized, and accurate record
keeping. All information pertinent to the investigation and not documented on the boring log
will be recorded in a bound logbook with consecutively numbered pages. All entries in logbooks
will be made in waterproof ink and corrections will consist of line-out deletions that are initialed
and dated. Entries in the logbook will include the following, as applicable:
•

Project name and number
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•

Sampler’s name

•

Date and time of sample collection

•

Sample number, location, and depth

•

GPS survey coordinates

•

Sampling method

•

Observations at the sampling site

•

Unusual conditions

•

Information concerning drilling decisions

•

Decontamination observations

•

Weather conditions

•

Names and addresses of field contacts

•

Names and responsibilities of field crew members

•

Names and titles of any site visitors

•

Location, description, and log of photographs (if taken)

•

References for all maps and photographs

•

Information concerning sampling changes, scheduling modifications, and change orders

•

Summary of daily tasks and documentation on any scope of work changes required by field
conditions

•

Signature and date by personnel responsible for observations

Field investigation situations vary widely. No general rules can include each type of information
that must be entered in a logbook for a particular site. A site-specific logging procedure will be
developed to include sufficient information so that the sampling activity can be reconstructed
without relying on the memory of field personnel. The logbooks will be kept in the field team
member's possession or in a secure place during the investigation. Following the investigation,
the logbooks will become a part of the final project file.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08 /OMA

3-6

SOP NO.3

Soil Sampling

3.2.7 Boring Logs
Boring logs will be completed for each boring by qualified personnel (geologist, geological
engineer, or geotechnical engineer). The HTRW boring log form (Eng Form 5056-R, August
1994) is included as Figure 1.
Boring logs will include the following information:
•

Boring location

•

Boring identification

•

Drilling/direct push agency

•

Drilling/direct push equipment and method

•

Date started and completed

•

Completion depth

•

Logger

•

Depth groundwater was encountered during drilling/direct push activities

•

Depth to groundwater at the completion of drilling/direct push activities

•

Description of materials encountered by depth including soil or rock type, moisture content,
color and Unified Soil Classification System

•

Samples collected for laboratory analysis by depth of sample below surface, sample type and
identification number, and sample interval

•

Sample recovery

•

Field screening results for soil headspace, breathing zone, and borehole with PID

•

Origin of the lithologies (fill, loess, glacial till, glacial outwash, alluvium or colluvium, etc.)

•

Other remarks or observations
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4 Sediment Sampling

SOP NO.4
4.1

Sediment Sampling

PURPOSE AND SCOPE

The purpose of this document is to define the Standard Operating Procedures (SOPs) for
collecting sediment samples with and without standing water at the Iowa Army Ammunition
Plant (IAAAP). These procedures give descriptions of equipment, field procedures, and quality
assurance/quality control (QA/QC) procedures implemented for the collection of sediment
samples. Specific sample locations and frequency of collection will be presented in the Field
Investigation Plan (FIP).
These procedures are intended to be used together with the FIP and other appropriate SOPs.
Health and safety procedures and equipment for the investigation are detailed in the Accident
Prevention Plan (APP). Applicable SOPs are listed below:
•

SOP No. 6 – Equipment Decontamination

•

SOP No. 7 – Surveying and Description of Sampling Locations

•

SOP No. 8 – Sample Identification, Handling, Documentation, Shipping, and Tracking

4.2

PROCEDURES FOR COLLECTING SEDIMENT SAMPLES

4.2.1 Sediment Sampling Not in Standing Water
Sediment samples collected from areas with no standing water will be collected from the 0 to
0.5-foot depth interval, except for samples collected for VOC analysis. Sediment for VOC
analysis will be collected from the 0.5- to 1.0-foot depth interval using the En Core® or Terra
Core™ sampling method.
Equipment List for Collecting Sediment Samples Not in Standing Water
The following list of equipment will be needed to collect sediment samples from areas without
standing water:
•

Stainless-steel sampling spoon or trowel

•

Stainless-steel split spoon

•

En Core® or Terra Core™ sampling device and samplers

•

Weighted tape measure with 0.1-foot increments

•

Ruler marked in 0.1-foot increments

•

Field notebook

•

Sample bottles provided by the laboratory
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•

Sample bottle labels

•

Label tape (clear)

•

Paper towels

•

Camera and film

•

Waterproof and permanent marking pens

•

Plastic sheeting

•

Plastic bags

•

Appropriate health and safety equipment, as specified in the APP

•

Appropriate decontamination supplies, as specified in SOP No. 6

Procedure for Collecting Sediment Samples Not in Standing Water
The following procedure should be used when collecting sediment samples that are not in
standing water at IAAAP.
•

Record the sample location on a site base map and in the field logbook.

•

Obtain background PID readings at the sampling location, just above the sediment and in the
breathing zone.

•

Don a clean pair of nitrile gloves.

•

Clear and remove vegetation and any surface debris such as rocks, as necessary with a
decontaminated stainless-steel spoon of trowel. If the sampling depth is below ground the
surface, remove sediment until the specified depth is reached.

•

Collect sediment for VOC analysis using the En Core® or Terra Core™ sampling method
(SOP No. 12).

•

Gather the sample from an approximate 1 square foot area at the specified depth with a
stainless-steel split spoon, stainless-steel spoon, or hand trowel. If more sediment is
necessary to fill additional sample containers, the area is to be increased without increasing
the depth.

•

Composite the remaining sediment by thoroughly mixing the sediment from the sampling
point in a decontaminated stainless-steel bowl with the sampling spoon. Fill the remaining
bottles with the composited sediment for the specified analysis, filling any semivolatile
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organic compound (SVOC) jars first, if necessary. The required analyses and appropriate
containers are stated in the FIP.
•

Label, store and document sample according to SOP No. 8.

•

Determine the thickness of the sediment, if possible.

•

Identify the location for future reference using surveying stakes and flags or global
positioning system (GPS) equipment.

•

The applicable information is completed on the Sample Collection Field Sheet (Figure 1).

4.2.2 Sediment Sampling in Standing Water
Equipment List for Collecting Sediment Samples in Standing Water
The following equipment items may be used for pond or ditch sediment sampling in standing
water:
•

Decontamination equipment

•

Stainless-steel sludge sampler

•

Stainless-steel scoop or spoon

•

Extension rods and connecting clamps

•

Mixing pan

•

Weighted tape measure with 0.1-foot increments

•

Ruler marked in 0.1-foot increments

•

Field notebook

•

Sample bottles provided by the laboratory

•

Sample bottle labels

•

Sample transportation coolers

•

Label tape (clear)

•

Paper towels

•

Camera and film
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•

Waterproof and permanent marking pens

•

Plastic sheeting

•

Plastic bags

•

Appropriate health and safety equipment, as specified in the APP

Sampling Procedures
Prior to sampling, initiate field notes regarding site conditions, sample team personnel, site
identification, date, and sample identification. These items will be recorded on the
Soil/Sediment Sample Collection Field Sheet. Sampling points will be sampled from the shore
when possible and proceed from the furthest downstream point to the furthest upstream point.
When sampling from an area with shallow water conditions, sampling personnel may wade into
the water in order to obtain samples. When wading, sampling personnel shall take care to
minimize agitation of the bottom sediment.
Typical steps to be followed in collecting sediments in standing water are:
•

Measure depth of water overlying sediment material.

•

Decontaminate all sampling equipment according to SOP No. 6.

•

Place all sampling equipment on plastic sheeting near the sampling location.

•

If VOC samples are required, they will be collected first from the top 2 inches of bed
materials. To collect a VOC sample, push and slowly turn the sludge sampler into the bed
material. The sampler should be pushed in far enough to fill the sampler bucket beyond the
butterfly valve. Retract the sludge sampler slowly. Remove sediment material from the
center of the sampler to obtain the least disturbed material for VOC analysis. Do not mix
sample material collected for VOC analysis.

•

Fill sample containers for the remaining analytes. If liquid is present, attempt to maintain the
proportion of solid to water that exists in the mixture while filling the sample containers.

•

As each container is filled, carefully wipe the upper edges of the container with a paper towel
so that sediments are removed from the threads and mouth of the jar. This is done to ensure
that a tight seal exists after the container is closed. Any remaining sediment will be returned
to the sampling location.

•

Label, store and document the samples as described in SOP No. 8.

•

Decontaminate equipment as described in SOP No. 6.

•

Perform personal decontamination as required by the APP.
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4.2.3 Decontamination
Sampling equipment will be decontaminated before and after each sample to minimize potential
cross-contamination. Detailed decontamination procedures are in SOP No. 6.

4.2.4 Field Quality Assurance/Quality Control Procedures and Samples
Sediment sampling will progress from the farthest downstream location to the location nearest the
discharge point or source. QA/QC samples will be collected during sediment sampling.
Field Quality Assurance/Quality Control samples are designed to help identify potential sources of
external sample contamination and to evaluate potential error introduced by sample collection and
handling. All QA/QC samples are labeled with QA/QC identification numbers and sent to the
laboratory with the other samples for analyses.

4.2.4.1 Field Blanks and Trip Blanks
Field blanks are QC samples that check for potential external contamination of samples. A trip
blank serves as a check on sample contamination originating from the container or sample
transport. For IAAAP field investigations, field blanks and trip blanks are not required for
sediment sampling activities

4.2.4.2 Duplicate Samples
Duplicate samples are samples collected to assess precision of sampling and analysis. For the
sediment sampling, a duplicate sample will be collected at the same time as the initial sample. The
initial sample bottles for a particular parameter or set of parameters will be filled first, then the
duplicate sample bottles for the same parameter(s), and so on until all necessary sample bottles for
both the initial sample and the duplicate sample have been filled. The duplicate sediment sample
will be handled in the same manner as the primary sample. The duplicate sample will be assigned a
QA/QC identification number, stored in an iced cooler, and shipped to the laboratory on the day it is
collected.

4.2.4.3 Matrix Spikes and Matrix Spike Duplicates
Matrix spikes (MS) and matrix spike duplicates (MSD) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on the
bottles. It may be necessary to increase the sample volume for samples where this designation is to
be made.

4.2.5 Sample Identification, Handling, and Documentation
Samples will be identified, handled and recorded as described in this SOP and SOP No. 8. The
parameters for analysis and preservation will be specified in the FIP.
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4.2.6 Documentation
Documentation of sediment sampling in the field will provide verification of the proper
acquisition of samples and also provide a permanent record. Sample Collection Field Sheets
(SCFS) will be completed for all sediment samples. These observations and data will be
recorded with black waterproof and permanent ink in a bound weatherproof field book with
consecutively numbered pages. The information in the field book will include the following at a
minimum:
•

Project name and number

•

Sampler's name

•

Date and time of sample collection

•

Sample number

•

Sampling method

•

Observations at the sampling site

•

Unusual conditions

•

Decontamination observations

•

Weather conditions

•

Names and addresses of field contacts

•

Names and responsibilities of field crew members

•

Names and titles of any site visitors

•

Location, description, and log of photographs (if taken)

•

References for all maps and photographs

•

Information concerning sampling changes, scheduling modifications, and change orders

•

Summary of daily tasks (including costs) and documentation on any cost or scope of work
changes required by field conditions

•

Signature and date by personnel responsible for observations
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5 Surface Water Sampling

SOP NO.5
5.1

Surface Water Sampling

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for collecting surface water
samples at the Iowa Army Ammunition Plant (IAAAP). This procedure gives descriptions of
equipment, field procedures, and quality assurance/quality control (QA/QC) procedures
necessary to collect surface water samples. The sample locations and frequency of collection
will be presented in the Field Investigation Plan (FIP).
This SOP is intended to be used together with the FIP and other appropriate SOPs. Health and
safety procedures and equipment that will be required during the investigation are detailed in the
Accident Prevention Plan (APP). Applicable SOPs are listed below:
•

SOP No. 6 – Equipment Decontamination

•

SOP No. 7 – Surveying and Description of Sampling Locations

•

SOP No. 8 – Sample Identification, Handling, Documentation, Shipping, and Tracking

5.2

SURFACE WATER SAMPLING PROCEDURES

Surface water samples will be collected as grab samples starting at the furthest downstream point
and proceeding in an upstream direction. Grab samples characterize a medium at a particular point
in space and time. Grab samples are collected using a transfer device such as a beaker, dipper, or
bailer to collect the surface water and fill the sample bottles.

5.2.1 Equipment List
Equipment that may be used for collecting surface water samples:
•

Laboratory-provided sample containers

•

Teflon, stainless-steel, or glass beakers, dippers, or bailers

•

Photoionization detector (PID)

•

Cooler with ice

•

Turbidity meter

•

pH meter (with automatic temperature compensation)

•

Conductivity meter

•

Global positioning system (GPS) equipment
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Equipment used during decontamination:
•

Liquinox soap (or equivalent)

•

Potable water

•

Distilled water

•

Large sponges

•

Paper towels

•

Buckets

5.2.2 Sampling Procedures
Laboratory-provided sample containers will be used where possible to directly collect water
samples. Where required by site conditions, remote sampling into sampling containers will be
allowed by clamping the container onto the end of a stainless-steel extension rod.
Beakers or dippers, which may be attached to stainless-steel or aluminum rods, may be used if
remote sampling site conditions prevent sampling by direct sample container immersion. The
beakers or dippers will be obtained from a scientific instrument supplier so that the material
composition of such a sampling container may be documented in the field notes. The selected
type of transfer device, the composition of this device, and the volume of the device will be
recorded in the field notes. Bailers may be used if direct access to the sampling point can be
reached.
Electronic equipment used during sampling includes a pH meter with temperature scale and
automatic temperature compensation, a conductivity meter, and a turbidity meter. Before going
into the field, the sampler shall verify that these instruments are operating properly. The pH,
turbidity and conductivity meters require calibration prior to use every day. Calibration times
and readings will be recorded in a field logbook to be kept by the field sampler. Specific
instructions for calibrating the instruments are given in the manufacturers' instruction manuals.

5.2.2.1 Equipment Decontamination
Before any sampling begins, all bailers, beakers, dippers, and other sampling devices shall be
decontaminated. Mobile decontamination supplies will be provided so that equipment can be
decontaminated in the field. Each piece of sampling equipment shall be decontaminated before
sampling operations and between sampling locations. Used solutions will be placed in the container
for disposal. The procedures presented in SOP No. 6, Decontamination, will be followed for
decontamination of field equipment and for personnel decontamination.
Finally, the sample location will be identified using GPS equipment, if available. The positional
data will be recorded in the field logbook and on field sheets.
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5.2.2.2 Samples Collected by Bailer/Beaker/Dipper
•

The sampling equipment (Teflon or stainless steel bailer, beaker, or dipper) will be
decontaminated according to procedures described in SOP No. 6.

•

The depth of standing water will be determined, and the bailer will be lowered to the
appropriate sampling location in accordance with the sampling plan. The bailer will be
lowered no closer than 3 to 6 inches above the bottom sediments.

•

The bailer will be inserted and withdrawn very slowly and carefully to avoid agitation of the
bottom sediments.

•

The surface water will be analyzed for field parameters, which include temperature, pH,
conductivity and turbidity.

•

The required sample containers will be filled in the appropriate sequence from the water in
the bailer. VOCs will be collected first, followed by SVOCs, if required. No specific order
is required for any remaining parameters.

•

Sample labeling, handling, and field parameter sampling will follow the procedures
described in SOP No. 8.

5.2.2.3 Field Quality Assurance/Quality Control Procedures and Samples
The sampling order will be dependent on the stream flow direction. Sampling will progress from
the furthest downstream location to the furthest upstream location. QA/QC samples will be
collected during surface water sampling.
Field QA/QC samples are designed to help identify potential sources of external sample
contamination and evaluate potential error introduced by sample collection and handling. All
QA/QC samples are labeled with QA/QC identification numbers and sent to the laboratory with
the other samples for analyses.
Field Blanks
Field blanks are QC samples that check for potential external contamination of samples and will
consist of trip blanks. The sample collection coordinator or the project QA/QC coordinator will
designate trip blanks. The samples will be assigned a QA/QC identification number, stored in an
iced cooler, and shipped to the laboratory with the other samples.
A trip blank serves as a check on sample contamination originating from the container or sample
transport. One trip blank will be sent with each cooler containing water samples for volatile
organic analyses.
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Duplicate Samples
Duplicate samples are samples collected to assess precision of sampling and analysis. For the
surface water sampling, a duplicate sample will be collected at the same time as the initial sample.
The initial sample bottles for a particular parameter or set of parameters will be filled first, then the
duplicate sample bottles for the same parameter(s), and so on until all necessary sample bottles for
both the initial sample and the duplicate sample have been filled. The duplicate surface water
sample will be handled in the same manner as the primary sample. The duplicate sample will be
assigned a QA/QC identification number, stored in an iced cooler, and shipped to the laboratory on
the day it is collected. Duplicate samples will be collected for all parameters. Duplicate samples
will be blind to the laboratory.
Matrix Spikes and Matrix Spike Duplicates
Matrix spikes (MS) and matrix spike duplicates (MSD) are used to assess the potential for matrix
effects. Samples will be designated for MS/MSD analysis on the chain-of-custody form and on the
bottles. It may be necessary to increase the sample volume for samples where this designation is to
be made.

5.2.3 Sample Identification, Handling, and Documentation
Samples will be identified, handled and recorded as described in this SOP and SOP No. 8.

5.2.4 Documentation
5.2.4.1 Sample Collection Data Sheet
A sample collection data sheet for surface water samples will be completed at each sampling
location. The data sheet will be completely filled in. If items on the sheet do not apply to a
specific location, the item will be labeled as not applicable (NA). The information on the data
sheet includes the following:
•

Sample location number

•

Date and time of sampling

•

Person performing sampling

•

Conductivity, temperature, turbidity, and pH

•

Type of sample

•

Number of samples taken

•

Sample identification number

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08 /OMA

5-4

SOP NO.5

Surface Water Sampling

•

Preservation of samples

•

Record of any QC samples from site

•

Any irregularities or problems which may have a bearing on sampling quality

5.2.4.2 Field Notes
Field notes shall be kept in a bound field book. The following information will be recorded
using waterproof ink:
•

Names of personnel

•

Weather conditions

•

Sample location number

•

Global positioning system (GPS) survey coordinates

•

Date and time of sampling

•

Site conditions

•

Decontamination information

•

Field instrument calibration information

•

Water depth

•

Depth of sample

•

Analyses that will be performed by the laboratory
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6 Equipment and Personnel Decontamination

SOP NO.6
6.1

Equipment and Personnel Decontamination

INTRODUCTION AND TYPES OF CONTAMINATION

This document defines the Standard Operating Procedure (SOP) for decontamination at the Iowa
Army Ammunition Plant (IAAAP). This procedure is intended to be used together with the Field
Investigation Plan (FIP) and the other SOPs. Applicable SOPs are listed below:
•

No. 2 – Direct Push Soil and Groundwater Sampling

•

No. 3 – Surface Soil Sampling

•

No. 4 – Sediment Sampling

•

No. 5 – Surface Water Sampling

Site and/or Sample Cross-Contamination
The overall objective of a multimedia sampling program is to obtain samples that accurately
depict the chemical, physical, and/or biological conditions at the sampling site. Extraneous
contaminants can be brought onto the sampling location and/or introduced into the medium of
interest during the sampling program (e.g. using sampling equipment that is not properly or fully
decontaminated). Trace quantities of contaminants can consequently be captured in a sample
and lead to false positive analytical results and, ultimately, to an incorrect assessment of the
contaminant conditions associated with the site. Decontamination of sampling equipment (e.g.,
all non-disposable equipment that will come in direct contact with samples) and field support
equipment (e.g., drill rigs, vehicles) is, therefore, required prior to, between, and after uses at the
IAAAP to ensure that sampling cross-contamination is prevented, and that on-site contaminants
are not carried off-site.

6.2

EQUIPMENT DECONTAMINATION PROCEDURES

6.2.1 Equipment List
The following is a list of equipment that may be needed to perform decontamination:
•

Brushes

•

Wash tubs

•

Buckets

•

Scrapers, flat bladed

•

Hot water – high-pressure sprayer

•

Sponges or paper towels
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•

Liquinox detergent (or equivalent)

•

Potable tap water

•

Laboratory-grade de-ionized water

•

Garden-type water sprayers

•

Appropriate Health and Safety equipment (i.e., nitrile gloves, safety glasses, etc.)

•

Appropriate IDW containers

6.2.2 Decontamination
6.2.2.1 Personnel
A temporary personnel decontamination line will be set up around each exclusion zone. If
contamination is not encountered, a dry decontamination station may be established which
consists of discarding of disposable personal protective equipment (PPE).
If real-time monitoring instruments indicate that contamination has been encountered, (i.e. action
levels are exceeded requiring an upgrade from initial PPE levels), a complete personnel
decontamination station will be established.
The temporary decontamination line should provide space to wash and rinse boots, gloves, and
all sampling or measuring equipment prior to placing the equipment into a vehicle. A container
should be available to dispose of used disposable items such as gloves, tape or Tyvek (if used).
The decontamination procedure for field personnel will include:
1.
2.
3.
4.
5.
6.
7.

Glove and boot wash in an Liquinox solution
Glove and boot rinse
Duct tape removal
Outer glove removal
Coverall removal
Respirator removal (if used)
Inner glove removal

6.2.2.2 Sampling Equipment
The following steps will be used to decontaminate non-dedicated sampling equipment:
•

Personnel will dress in suitable safety equipment to reduce personal exposure as required by
the APP.

•

Gross contamination on equipment will be scraped off at the sampling location.
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•

Equipment that cannot be damaged by water will be placed in a wash tub containing
Liquinox or low-sudsing non-phosphate detergent along with potable water and scrubbed
with a bristle brush or similar utensil. Equipment will be rinsed with tap water in a second
wash tub followed by a de-ionized water rinse.

•

Rinse with dilute (<10%) acetone/water solution (if explosives are being analyzed).

•

Rinse with dilute (<10%) nitric acid/water solution (if metals are being analyzed).

•

Rinse with de-ionized water, and

•

Equipment that may be damaged by water will be carefully wiped clean using a sponge and
detergent water and rinsed with de-ionized water. Care will be taken to prevent equipment
damage.

•

Air dry and wrap equipment in aluminum foil.

Following decontamination, equipment will be placed in a clean area or on clean plastic sheeting
to prevent contact with contaminated soil. If the equipment is not used immediately after
decontamination, the equipment will be covered or wrapped in plastic sheeting, foil, or heavyduty trash bags to minimize potential contact with contaminants.

6.2.2.3 Drilling and Heavy Equipment
Drilling rigs and excavating equipment will be decontaminated at the decontamination station
located near the staging area. Mobile decontamination trailers may be used to decontaminate
heavy equipment at each site. The following steps will be used to decontaminate drilling and
heavy equipment:
•

Personnel will dress in suitable PPE to reduce personal exposure as required by the APP.

•

Equipment showing gross contamination or having caked-on drill cuttings will be scraped
with a flat-bladed scraper at the sampling or construction site.

•

Equipment that cannot be damaged by water, such as drill rigs, augers, drill bits, and shovels,
will be washed with a hot water, high-pressure sprayer then rinsed with potable water. Care
will be taken to adequately clean the insides of the hollow-stem augers.

Following decontamination, drilling equipment will be placed on the clean drill rig and moved to
a clean area. If the equipment is not used immediately, it should be stored in a designated clean
area.

6.2.2.4 Equipment Leaving the Site
Vehicles used for activities in non-contaminated areas shall be cleaned on an as-needed basis, as
determined by the Site Safety and Health Officer (SSHO), using soap and water on the outside and
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vacuuming the inside. On-site cleaning will be required for very dirty vehicles leaving the area.
Construction equipment such as trucks, drilling rigs, backhoes, trailers, etc., will be pressure washed
before the equipment is removed from the site to limit exposure of off-site personnel to potential
contaminants.

6.2.2.5 Decontamination Solutions
A decontamination solution should be capable of removing, or converting to a harmless
substance, the contaminant of concern without harming the object being decontaminated. The
preferred solution is a mixture of detergent and water, which is a relatively safe option compared
to chemical decontaminants. A solution recommended for decontaminating consists of 1 to 1.5
tablespoons of Liquinox per gallon of warm water. Skin surfaces should be decontaminated by
washing with hand soap and water. The decontamination solution must be changed when it no
longer foams or when it becomes extremely dirty. Rinse water must be changed when it
becomes discolored, begins to foam, or when the decontamination solution cannot be removed.

6.2.2.6 Responsible Authority
Decontamination operations at each hazardous waste site shall be supervised by the SSHO. The
SSHO is responsible for ensuring that all personnel follow decontamination procedures and that
all contaminated equipment is adequately decontaminated. The SSHO is also responsible for
maintaining the decontamination zone and managing the wastes generated from the
decontamination process.
Site activities should be conducted with the general goal of preventing the contamination of
people and equipment. Using remote sampling techniques, bagging monitoring instruments,
avoiding contact with obvious contamination, and employing dust suppression methods that
would reduce the probability of becoming contaminated and, therefore, reduce the need and
extent of decontamination. However, some type of decontamination will always be required on
site. A sample personnel decontamination set-up guideline and a sample decontamination
equipment and supplies list are included in the APP.
The Occupational Safety and Health Administration (OSHA) requires that proper PPE must be
worn when operating steam or pressure washing equipment. A rain suit, boots, hard hat, and a
face shield are recommended to be worn. All personnel must be kept out of the path of steam or
water spray.

6.2.2.7 Wastewater
Liquid wastewater from decontamination, well development and purging will be containerized,
labeled, and stored for later disposal. Prior to field activities, coordination with American Ordnance
and Tetra Tech will occur to determine the appropriate storage and disposal methods. All
containerized IDW identified for off-site disposal will be dispatched on an annual basis, at a
minimum, either in the fall or prior to demobilization from the site, whichever is the shortest
duration.
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6.2.3 Emergency Decontamination
Hazardous waste facilities should also have in place emergency decontamination procedures, in
order to prevent the loss of life or severe injury to site personnel. In the case of threat to life,
decontamination should be delayed until the victim is stabilized; however, decontamination
should always be performed first, when practical, if it can be done without interfering with
essential lifesaving techniques or first aid, or if a worker has been contaminated with an
extremely toxic or corrosive material that could cause severe injury or loss of life. During an
emergency, provisions must also be made for protecting medical personnel and disposing of
contaminated clothing or equipment.

6.2.4 Documentation
Sampling personnel will be responsible for documenting the decontamination of sampling and
drilling equipment. The documentation will be recorded with waterproof ink in the sampler's
field notebook with consecutively numbered pages. The information entered in the field book
concerning decontamination should include the following:
•

Decontamination personnel

•

Date and start and end times

•

Decontamination observations

•

Weather conditions

•

IDW handling
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7 Surveying and Description of Sampling Locations

SOP NO.7
7.1

Surveying and Description of Sampling Locations

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for identification and
description of field sampling locations at the Iowa Army Ammunition Plant (IAAAP). This
procedure will be used to identify and describe sampling locations in such a manner that the
sample location may be relocated for repetitive or additional sampling. Sampling point locations
and frequencies will be presented in the Field Investigation Plan (FIP).
Applicable SOPs are listed below:
•

SOP No. 2 – Direct Push Soil and Groundwater Sampling

•

SOP No. 3 – Shallow Soil Sampling

•

SOP No. 4 – Sediment Sampling

•

SOP No. 5 – Surface Water Sampling

7.2

SURVEYING AND DESCRIPTION PROCEDURE

7.2.1 Equipment List
•

Camera and film

•

Field notebook

•

Waterproof and permanent marking pens

•

Spray paint

•

Wooden stakes

•

Plastic colored ribbon or flagging

•

Sledge hammer

•

Global positioning system (GPS) unit

7.2.2 Global Positioning System Procedure
A GPS unit will also be used to mark sampling locations in most situations. The horizontal and
vertical coordinates for ground surface at each location will be collected to sub-meter accuracy
and referenced to the Iowa State Plane Coordinate System, UTM Zone 19. These elevations will
be referenced to the National Geodetic Vertical Datum of 1983 (NGVD83). The time stamp
registered for each sample location will be recorded in the field notebook.
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Prior to the start of fieldwork, the GPS unit will be calibrated to a known reference point. The
result of the calibration will be recorded in the field notebook. Additionally, weather conditions
during calibration and surveying will be recorded in the field notebook.

7.2.3 Stake and Flag Procedure
Most field sampling locations will be marked with a wooden stake and flag. The full sample
location number will be written on the stake with a permanent-marking pen. Flagging will be
tied to the stake to help with visibility for surveying and future reference.
Sampling points located on paved areas will be identified using marking paint. The full sample
location number will be painted on the surface next to the sampling point or concrete/asphalt
pavement patch.
The wooden stake will be a minimum of 24 inches in length and will be driven into the ground
with a sledgehammer at the sampling point. At least 18 inches of the stake will extend above the
ground surface. Wood lathe should be used in unmowed grassy areas. The site name and
sampling station number identifiers will be written on the wooden stake with a permanent
waterproof marker. A bright orange or some other highly visible colored flag strip will be tied to
the top of stake.

7.2.4 Description
Each sampling site will be described in the field notebook by recording the following
information:
•

Installation/sample collection date

•

Description of sampling location

•

Type of sample and collection method

•

Distance of sampling point to adjacent structures (roads, buildings, etc.)

•

Description of the installed marker, if applicable

•

Installer's name
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Sample Identification, Handling,

SOP NO.8
8.1

Documentation, Shipping, and Tracking

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for sample identification,
handling, documentation, shipping, and tracking at the Iowa Army Ammunition Plant (IAAAP).
This procedure is intended to be used together with the Field Investigation Plan (FIP), presented
in Section 3, and other SOPs. Applicable SOPs are listed below:
•

No. 2 – Direct Push Soil and Groundwater Sampling

•

No. 3 – Surface Soil Sampling

•

No. 4 – Sediment Sampling

•

No. 5 – Surface Water Sampling

•

No. 6 – Groundwater Sampling

8.2

SAMPLE IDENTIFICATION

Samples collected during site activities shall have discrete sample identification numbers. These
numbers are necessary to identify and track each of the many samples collected for analysis
during the life of this project. In addition, the sample identification numbers will be used in the
database to identify and retrieve the analytical results received from the laboratory.
Each sample is identified by a unique code that indicates the site number, sample location
number, sample method and matrix identifier, and sample depth. The sample locations will be
numbered sequentially starting at location number 01. Sample location identifiers include the
following:
CTA – Central Training Area
LN6 – Line 6 Ammo Production
WBP – West Burn Pads
PDS – Possible Demolition Site
WBPAS – West Burn Pads Area South of the Road
MAN – Maneuver Area
InDA – Incendiary Disposal Area
Sample location/methodology/matrix identifiers include the following:
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DP – Direct Push Sample Location
SD – Sediment Sample
SS – Surface Soil Sample
SW – Surface Water Sample
XX – Sample Location Number, where X represents a number between 0 and 9
GW – Groundwater Sample
SB – Subsurface Soil Sample
XX – Sample depth, where X represents a number between 0 and 9 and indicates the bottom of
the soil sample or the depth of the groundwater sample
Sample modifiers include the following:
TB – Trip blank sample
MS/MSD – Matrix spike/matrix spike duplicate
An example of the sample identification code for the first direct push groundwater sample
collected at 10 feet below ground surface (bgs) from the first sample location at the Central Test
Area would be: CTA-DP01-GW-10. Where CTA indicates the Site Identifier, DP01-GW
indicates the sample location and media, and 10 represents the depth of the sample.
An example of the sample identification code for a subsurface soil sample from the 4 to 6-foot
bgs depth interval from the third direct push soil boring at the Incendiary Disposal Area would
be InDA-DP03-SB-06.
MS/MSD samples will be given the same sample ID as the analytical sample, but will have
“MS/MSD” written on the label. Duplicate samples will be blind samples to the laboratory and
will be given a unique sample ID.
The sampling locations, sample type, and sample sequence identifiers will be established prior to
field activities for each sample to be collected. On-site personnel will obtain assistance in
defining any special sampling requirements from the Project Manager.

8.3

SAMPLE LABELING

Sample labels will be filled out as completely as possible by a designated member of the
sampling team prior to beginning field sampling activities each day. The date, time, sampler's
signature, and the last field of the sample identification number should not be completed until the
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time of sample collection. All sample labels shall be filled out using waterproof ink. At a
minimum, each label shall contain the following information:
•

Sampler's company affiliation

•

Site location

•

Sample identification code (i.e., EOD-DS03-06, FRR-DW03)

•

Date and time of sample collection

•

Analyses required

•

Method of preservation (if any) used

•

Sample matrix (i.e., soil, groundwater, surface water)

•

Sampler's signature or initials

An example of a completed sample label is shown in Figure 1.

8.4

SAMPLE HANDLING AND SHIPPING

This section discusses proper sample containers, preservatives, and handling and shipping
procedures. The FIP summarizes the information contained in this section and also includes the
sample holding times for each analyte.

8.4.1 Sample Containers
Certified, commercially clean sample containers shall be obtained from the contract analytical
lab. The contract laboratory shall label the bottles to indicate the type of sample to be collected.
Required preservatives shall be prepared and placed in the bottles at the laboratory prior to
shipment to the site.
Appropriate sample containers for the specific analyses required will be listed in the FIP.

8.4.2 Sample Preservation
Sample preservation efforts shall commence at the time of sample collection and will continue
until analyses are performed. Samples will be stored on ice at 4°C in coolers immediately
following collection. The ice will be double bagged in Ziploc storage bags. Additional sample
preservation requirements will be given in the FIP. Chemical preservatives, if necessary, shall
be added to the sample containers by the laboratory prior to shipment to the field, unless
otherwise specified in an FIP.
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8.4.3 Sample Handling and Shipping
After collection, sample labels will be completed as described in Section 1.2 and samples stored
on ice at 4°C in an insulated cooler. The ice will be double bagged in Ziploc storage bags.
Prior to shipment suspect samples will be undergo a visual screening (i.e., sample discoloration)
to ensure that high levels (>10%) of explosives are not present prior to shipment. In addition,
suspect samples will be screened with an EnSys Kit (explosives) prior to shipment. The kit can
confirm the presence or absence of explosives at high levels. After screening the sample
containers will be placed in reclosable Ziploc® plastic storage bags and wrapped in protective
packing material (bubble wrap). Samples will then be placed right side up in a cooler with ice
(double bagged using plastic bags), taped with a custody seal for delivery to the laboratory.
Samples will be hand delivered or shipped by overnight express carrier for delivery to the
analytical laboratory. All samples must be shipped for laboratory receipt and analyses within
specific holding times. This may require daily shipment of samples with short holding times. A
chain-of-custody (COC) form will accompany each cooler. The temperature of all coolers will
be measured upon receipt at the laboratory. An example COC form is included as Figure 2.

8.4.4 Holding Times and Analyses
The holding time is specified as the maximum allowable time between sample collection and
analysis and/or extraction, based on the analyte of interest and stability factors, and preservative
(if any) used. Allowable holding times will be listed in the FIP. Samples should be sent to the
laboratory as soon as possible after collection by overnight courier service to minimize the
possibility of exceeding holding times.
Chemical constituents that will be analyzed and other parameters to be measured during field
investigations at IAAAP will be identified in the FIP.

8.5

SAMPLE DOCUMENTATION AND TRACKING

This section describes documentation required in the field notes and on the sample COC forms.

8.5.1 Field Notes
Documentation of observations and data acquired in the field will provide information on the
acquisition of samples and also provide a permanent record of field activities. The observations
and data will be recorded using pens with permanent waterproof ink in a permanently bound
weatherproof field logbook containing consecutively numbered pages or on field sampling data
sheets.
The information in the field logbook or on the data sheets will include the following as a
minimum. Additional information is included in the specific SOPs regarding the data sheets.
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•

Project name

•

Location of sample

•

Sampler's printed name and signature

•

Date and time of sample collection

•

Sample identification code

•

Description of samples (matrix sampled)

•

Sample depth (if applicable)

•

Number and volume of samples

•

Sampling methods or reference to the appropriate SOP

•

Sample handling, including filtration and preservation, as appropriate for separate sample
aliquots

•

Analytes of interest

•

Field observations

•

Results of any field measurements, such as depth to water, pH, temperature, and conductivity

•

Personnel present

•

Level of PPE used during sampling

Changes or deletions in the field book should be lined out with a single strike mark, initialed, and
remain legible. Sufficient information should be recorded to allow the sampling event to be
reconstructed without relying on the sampler's memory.
Each page in the field books will be signed by the person making the entry at the end of the day,
as well as on the bottom of each page. Anyone making entries in another person's field book will
sign and date those entries.

8.5.2 Sample Chain-Of-Custody
During field sampling activities, traceability of the sample must be maintained from the time that
the samples are collected until laboratory data are issued. Initial information concerning
collection of the samples will be recorded in the field logbook as described above. Information
on the custody, transfer, handling, and shipping of samples will be recorded on a COC form. An
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example COC form is presented at the end of this SOP. The COC is a three-part carbonless
form.
The sampler will be responsible for initiating and filling out the COC form. The sampler will
sign the COC when the sampler relinquishes the samples to anyone else. One COC form will be
completed for each cooler of samples collected daily. The COC will contain the following
information:
•

Sampler's signature and affiliation

•

Project number

•

Date and time of collection

•

Sample identification number

•

Sample type

•

Analyses requested

•

Number of containers

•

Signature of persons relinquishing custody, dates, and times

•

Signature of persons accepting custody, dates, and times

•

Method of shipment

•

Shipping air bill number (if appropriate)

The person responsible for delivery of the samples to the laboratory will sign the COC form,
retain the last copy of the three-part COC form, document the method of shipment, and send the
original and the second copy of the COC form with the samples. Upon receipt at the laboratory,
the person receiving the samples will sign the COC form and return the second copy to the
Project Manager. Copies of the COC forms documenting custody changes and all custody
documentation will be received and kept in the central files. The original COC forms will
remain with the samples until final disposition of the samples by the laboratory. The analytical
laboratory will dispose of the samples in an appropriate manner 60 to 90 days after data
reporting. After sample disposal, a copy of the original COC will be sent to the Project Manager
by the analytical laboratory to be incorporated into the central files.
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FIGURE 1

SAMPLE LABEL

URS
12120 Shamrock Plaza, Suite 300
Omaha, NE 68154

Project:

IAAAP RI

Sample ID:
Analysis:

WBP-SG08-02
Explosives (8330)

Preservative:
Samplers:

Phone (402) 334-8181
Fax (402) 334-1984

4°C
CA, GJ

Date:

4/24/07

Time:

0800

FIGURE 2

9 Headspace Analysis

SOP NO.9
9.1

Headspace Analysis

PURPOSE AND SCOPE

This document defines the Standard Operating Procedure (SOP) for performing headspace
analysis of soil and water samples in the field at the Iowa Army Ammunition Plant (IAAAP) and
gives the description of equipment and procedures for field screening of soil and water samples.
Sample locations and frequency of collection will be presented in the Field Investigation Plan
(FIP).
Applicable SOPs are listed below:
•

SOP No. 2 – Direct Push Soil and Groundwater Sampling

•

SOP No. 3 – Surface Soil Sampling

9.2

HEADSPACE ANALYSIS

9.2.1 Equipment List
The following equipment is required for headspace analysis:
•

Clean glass sample containers

•

Paper towels

•

Aluminum foil

•

Organic vapor analyzer equipped with a photoionization detector (PID) or flame ionization
detector (FID)

•

Field book

•

Waterproof and permanent marking pens

9.2.2 Field Screening Procedures
A portion of each shallow surface soil sample and each subsurface soil sample collected for
lithologic logging purposes will be placed in the appropriate glass container for headspace
analysis. The container should be filled approximately one-half full. The mouth of the container
will be covered with aluminum foil, tightly capped, and the sample matrix will be allowed to
equilibrate with the headspace for 30 minutes. Care must be taken in the selection of soils with
respect to consistency and sample placement in the container in order to achieve comparability
and consistency. The disposition of the sample in the container will be recorded in the field
logbook.
The sample headspace in the container shall be analyzed with an organic vapor analyzer by
removing the lid and inserting the instrument probe through the foil liner. Care must be taken in
Remedial Investigation Work Plan
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the selection of appropriate foil, placement of the foil on the container, and removal of the lid so
as not to compromise the integrity of the seal. If the seal has been compromised, this will be
recorded appropriately or a new sample taken if possible.

9.2.3 Organic Vapor Analyzer Selection
The selection of the appropriate organic vapor analyzer equipped with either a PID or a FID shall
be based on contaminants of concern and/or ambient conditions at the respective site. The lamp
selected for the PID, where applicable, will be based on the relative ionization potentials of the
expected volatile contaminants. The selected instrument will be recorded on the DQCR and in
the field logbook. It is anticipated that a PID detector will be used for most or all of the work at
IAAAP.

9.2.4 Calibration
The instrument(s) selected for use in accordance with data quality objectives and site requirements
shall be calibrated according to the manufacturer's recommendations and specifications. These
procedures will be attached to this SOP where applicable.

9.2.5 Documentation
All procedures and field conditions shall be recorded on the sample collection field sheet (SCFS)
and in the field logbook. The record shall include a description of the material being screened as
well as site conditions such as humidity and the equilibration time and temperature.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08 /OMA

9-2

10 Boring Abandonment

SOP NO.10

Boring Abandonment

10.1 PURPOSE AND SCOPE
This document defines the Standard Operating Procedure (SOP) for abandoning borings at the Iowa
Army Ammunition Plant (IAAAP) and gives descriptions of equipment and field procedures
necessary to abandon borings. Applicable SOPs are listed below:
Applicable SOPs are listed below:
•

SOP No. 2 – Direct Push Soil and Groundwater Sampling

10.2 BORING ABANDONMENT PROCEDURES
10.2.1 Equipment List
The following is an equipment list for boring abandonment:
•

Portland cement (type I or II) and powdered bentonite for grouting

•

Bentonite chips

•

Potable water

•

Drill rig or portable grout station

•

Logbook

•

Boring log sheets

•

Waterproof and permanent marking pens

•

Tremie pipe

•

Appropriate health and safety equipment

10.2.2 Abandonment Procedures
Following completion of the borings each boring must be abandoned and plugged to provide a
low-permeability zone that would retard movement of water through the boring backfill.
Where water was not encountered and the boring sidewalls are stable the boring may be
backfilled using hydrated bentonite chips. The dry bentonite chips are poured into the boring
from the ground surface filling the boring in 1-foot lifts. Hydration of the bentonite chips with 1
gallon of water is necessary for each lift of bentonite chips.
Where water was encountered in the boring and where the boring sidewalls are unstable the
boring must be backfilled with a fluid cement/bentonite grout pumped into the boring. The grout
Remedial Investigation Work Plan
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mixture will consist of type 1 or type 2 Portland cement with not more than 8 percent by weight
bentonite powder added to not more than 7 gallons of potable water. The grout will be prepared
in an aboveground rigid container by first thoroughly mixing the cement and water before adding
the bentonite powder. Pump the grout mixture into the base of the boring using drill rods or
tremie pipe placed through the center of the augers. Initially place the drill rods or tremie pipe 1
foot above the bottom of the boring. Pump grout into the boring maintaining a positive head of
grout within the central core of the augers at all times. Pull the augers and the tremie pipe or
drill rods incrementally until the boring is grouted to the ground surface. After the grout has set
for 24 hours, check the boring for settlement. Add grout as required to refill the boring.

10.2.3 Pavement Repair
Where borings penetrate surface pavements, walkways or sidewalks, it will be necessary to patch
the pavement surface following backfilling. Concrete pavements should be filled with low slump
(less than 4 inches) concrete mix. Asphaltic concrete pavements should be filled with asphaltic
concrete patch mix and thoroughly compacted by ramming. The surface of any patch should be
leveled with a screed upon completion. In freezing weather the concrete mix must be protected
from freezing for 48 hours after placement.

10.2.4 Documentation
Observations and data acquired in the field during boring abandonment will be recorded to
provide a permanent record. These observations will be recorded with waterproof black ink in a
bound weatherproof field book with consecutively numbered pages.
A boring log will be completed for each boring with the observations recorded in the field book.
A note shall be placed on the boring log that the boring was abandoned and backfilled with
hydrated bentonite chips or grouted with a cement/bentonite mixture to the ground surface or the
pavement subgrade. The type of material used to patch the pavement surface will also be noted
on the boring log and the field book.
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11 Permits and Clearances

SOP NO.11

Permits and Clearances

11.1 PURPOSE AND SCOPE
This document defines the Standard Operating Procedure (SOP) for obtaining permits and
clearances at the Iowa Army Ammunition Plant (IAAAP). Permits and clearances are required
for underground utilities (drilling, hand augering, excavating, etc.), for facility security, and for
use of hot equipment such as welders and steam cleaners.

11.2 CONTRACTOR BADGES, VEHICLE PASSES, AND CAMERA PASSES
11.2.1 Contractor Identification
Prior to the initiation of each field investigation, URS personnel and all subcontractors on-site
will be identified to American Ordnance (Mrs. Alicia Rigdon – Contractual Management, 319753-7499, and Mr. Tony Noll – Facility Support, 319-753-7787) or alternate facility contact, as
identified by the IAAAP project management team. Prior to the start of field activities, field
personnel will undergo a law check by the law enforcement agency closest to their residence.
The approved law check form (provided by American Ordnance) must be signed by the law
enforcement agency conducting the law check. American Ordnance will make all arrangements
to notify IAAAP personnel and security of the pending field investigation. In addition to
notifying the IAAAP Facility Manager, all URS personnel and URS subcontractors are required
to attend a safety briefing provided by the Facility Manager, if applicable.

11.2.2 Vehicle Passes
All vehicles that enter the facility must be registered under facility-specific protocol and obtain
and display a vehicle permit tag, if required, before entering the facility. The vehicle registration
applicant will need to furnish proof of insurance, rental agreement (if applicable), and a valid
drivers license. Additional site access requirements are possible, and URS staff, rental vehicles,
and subcontractors and their vehicles will adhere to IAAAP requirements.

11.3 UTILITY CLEARANCES
Digging permits will be obtained for all subsurface drilling activities prior to initiating the work.
Digging permits will be obtained in accordance with procedures established by American
Ordnance. When any intrusive work is being performed in the vicinity of utility and/or
communication cables/lines, One Call utility clearances shall be completed. No mechanical
digging shall be performed within 5 feet on each side of utilities and/or communication line(s)
until they are physically exposed by hand digging. If a utility and/or communication line is
damaged, the designated representative of the U.S. Army shall be notified immediately for
further directions.
Notice will be given to the monitoring personnel no later than 24 hours prior to work. No work
shall start if the required monitoring personnel are not present.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08 /OMA

11-1

SOP NO.11

Permits and Clearances

This page intentionally blank.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08 /OMA

11-2

12 En Core® and Terra Core™ Soil Sampling

SOP NO.12

En Core© and Terra Core™ Soil Sampling

12.1 PURPOSE AND SCOPE
The purpose of this document is to define the Standard Operating Procedure (SOP) for collecting
soil samples at Iowa Army Ammunition Plant (IAAAP) using the En Core® or Terra Core™
sampling method. This SOP describes the equipment, field procedures, and quality assurance/
quality control (QA/QC) procedures implemented for the using the En Core® or Terra Core™
Sampler.
This SOP is intended to be used together with the Field Investigation Plan (FIP) and other
appropriate SOPs. Health and safety procedures and equipment for the investigation are detailed
in the project Accident Prevention Plan (APP). Applicable SOPs are listed below:
•

SOP No. 2 – Direct Push Soil and Groundwater Sampling

•

SOP No. 6 – Equipment Decontamination

•

SOP No. 7 – Identification and Description of Sampling Points

•

SOP No. 8 – Sample Identification, Handling, Documentation, Shipping, and Tracking

•

SOP No. 9 – Headspace Analysis

12.2 PROCEDURES FOR SAMPLING USING THE EN CORE® SAMPLER
The En Core® Sampler is a single use device and cannot be cleaned and/or reused. The En Core®
sampler is designed to store soil. Do not use the En Core® sampler to store solvent or free
product. The samplers to be used are 5-gram samplers.
To ensure sufficient sample volume, three 5-gram En Core® samplers will be collected from each
sampling interval. If the sample from a given interval will undergo laboratory analysis, all three
samplers from that interval will be sent to the laboratory. Otherwise, if the sample will not
undergo laboratory analysis, all three samplers from that interval will be disposed of as
investigation-derived waste.

12.2.1 Equipment List
The following equipment will be needed to collect soil samples for VOC analysis using the En
Core® Sampler:
•

Disposable 5-gram En Core® samplers in zipper bags

•

T-handle Sampler

•

Zipper lock-type storage bags

•

Sampler label
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•

Cooler with ice

•

Field logbook

En Core© and Terra Core™ Soil Sampling

12.2.2 Decontamination
Before sampling begins, the T-handle and any extensions will be decontaminated according to
procedures contained in SOP No. 6, Equipment Decontamination. Sampling equipment
(T-handle and extension rods) will also be decontaminated between each sample collected. The
plastic En Core® samplers are intended for single use only and cannot be decontaminated.

12.2.3 Sampling Procedures for Clay Soils
Diagrams showing an En Core® sampler and the T-handle sampling tool are shown below:

To collect a soil sample using the En Core® sampler, follow the steps listed below:
•

Hold the coring body and push the plunger rod down until the small o-ring rests against the
tabs. This will assure that the plunger moves freely.

•

Depress the locking lever on the En Core® T-handle. Place the coring body, plunger end
first, into the open end of the T-handle, aligning the two slots on the coring body with the
two locking pins in the T-handle. Twist the coring body clockwise to lock the pins in the
slots. Check to ensure the sampler is locked in place. The sampler is now ready for use.

•

Turn the T-handle with T-up and the coring body down. This positions the plunger bottom
flush with the bottom of the coring body (make sure the plunger bottom is in position). Using
the T-handle, push the sampler into the soil until the coring body is completely full. When
Remedial Investigation Work Plan
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full, the small o-ring will be centered in T-handle viewing hole (see T-handle diagram).
Remove the sampler from the soil and wipe excess soil from the coring body exterior.
•

Cap the coring body while it is still on the T-handle by pushing the cap the over flat area of
the ridge. Push and twist the cap to lock the arm in place. The cap must be seated to seal the
sampler (see diagrams below).

Sampler Correctly Capped: Locking arm
grooves are seated over coring body.

Sampler Incorrectly Capped: Cap appears
crooked; the locking arm grooves are not
fully seated over coring body ridge

•

Remove the capped sampler by depressing the locking lever on the T-handle while twisting
and pulling the sampler from the T-handle.

•

Lock the plunger by rotating the extended plunger rod fully counter-clockwise until the
wings rest firmly against the tabs (see the diagram below).

•

Attach a completed label (from the En Core® sampler bag) to the cap on the coring body.

•

Return the full En Core® sampler to zipper bag. Seal the bag, place it inside a Ziploc®-type
storage bag, seal the second bag, and place it on ice in the sample cooler.

•

Record all appropriate information on the chain-of-custody form and in sample collection
field sheet and field logbook.
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Repeat these procedures until three 5-gram samplers have been filled for a given sample.

12.2.4 Sampling Procedures for Sand
The En Core® sampler cannot be used to directly sample sand. Sand samples must be collected
using another sampling method, such as a split-spoon, hand auger or stainless steel spoon. Sand
material is then pressed into the En Core® sampler and capped.

12.3 PROCEDURES FOR SAMPLING USING THE TERRA CORE™ SAMPLER
The Terra Core™ Sampler is a single use device and cannot be cleaned and/or reused. The
Terra Core™ sampler is designed to sample and momentarily hold soil before dispensing soil into
sample container. The samplers to be used are 5-gram samplers.
To ensure sufficient sample volume, three 5-gram Terra Core™ samplers will be collected from
each sampling interval. The soil from each Terra Core™ samplers will be placed in a separate
pre-weighed volatile organic analysis (VOA) vial. One VOA will contain methanol, and the
other two VOA vials will contain organic free water.

12.3.1 Equipment List
The following list of equipment will be needed to collect soil samples for VOC analysis using
the Terra Core™ Sampler:
•

Disposable 5-gram Terra Core™ samplers with plunger

•

Zipper lock-type storage bags

•

3-40 ml pre-weighed VOA vials with magnetic stirring bar, 1 with methanol, and 2 with
water

•

Sample vial label

•

Packing tape to secure label

•

Cooler with ice

•

Field logbook

12.3.2 Decontamination
There is no decontamination needed for the Terra Core™ Samplers. The plastic Terra Core™
samplers are intended for single use only and cannot be decontaminated.
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12.3.3 Sampling Procedures for Clay Soils
Diagrams showing a Terra Core™ sampler tool and recommended use are shown below:

•

Step 1: Have ready a 40-mL glass VOA vial containing the appropriate solvent. With the
plunger seated in the handle, push the Terra Core™ into freshly exposed soil until the sample
chamber is filled. A filled chamber will deliver approximately 5 grams of soil.

•

Step 2: Wipe all soil or debris from the outside of the Terra Core™ sampler. The soil plug
should be flush with the mouth of the sampler. Remove any excess soil that extends beyond
the mouth of the sampler
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•

Step 3: Rotate the plunger that was seated in the handle top 90° until it is aligned with the
slots in the body. Place the mouth of the sampler into the pre-weighed 40-mL VOA vial
containing the appropriate solvent, magnetic stirring bar, and extrude the sample by pushing
the plunger down. Quickly place the lid back on the 40-mL VOA vial.

•

Note: When capping the 40-mL VOA vial, be sure to remove any soil or debris from the
threads of the vial. Also dispense the soil into the vial as not to allow any solvent to splash
out of the vial.

•

Once the soil has been dispensed into the vial. Affix the appropriate sample label to the vial
and cover the label with packing tape.

•

Then place the vials in a bubble wrap bag, and place in a cooler with ice.

12.3.4 Sampling Procedures for Sand
The Terra Core™ sampler cannot be used to directly sample sand. Sand samples must be
collected using another sampling method, such as a split-spoon, hand auger or stainless steel
spoon.

12.4

SAMPLE HOLDING TIMES

The sample holding times for the En Core® and Terra Core™ samplers are different. Both should
be shipped priority overnight on the same day as collected and put in coolers with ice.
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12.4.1 En Core® Sample Holding Times
The holding time for En Core® samplers is 48 hours from the time of sample collection to
extraction. Therefore, all samples collected using this method must be shipped priority overnight
on the same day as collected to ensure meeting the required holding time. Once the samples are
properly preserved at the laboratory there is a 14-day holding time until analysis must be
completed.

12.4.2 Terra Core™ Sample Holding Times
The holding time for Terra Core™ samplers is 48 hours from the time of sample collection to
storage in freezer at the laboratory. The samples should still be shipped priority overnight on the
same day as collected for sample integrity, and to ensure proper sample temperatures are
maintained. Once the samples are properly preserved at the laboratory there is a 14-day holding
time until analysis must be completed.
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13 Demolition

SOP NO.13

Demolition

13.1 INTRODUCTION
13.1.1 Purpose and Scope
The purpose of this document is to define the standard operating procedures (SOPs) for
performing demolition and disposal operations at the Iowa Army Ammunition Plant (IAAAP).
These procedures give descriptions of briefings, equipment, field procedures, safety precautions,
and quality control (QC) measures to be implemented for the destruction of munitions and
explosives of concern (MEC).
This SOP is intended to be used in situations involving MEC discoveries at project sites where
the Project Management Team has determined that energetic material poses an immediate or
substantial endangerment to public safety. In addition, this SOP shall be utilized when
conducting unexploded ordnance (UXO) training for contractor and subcontractor personnel
involving the use of demolition materials during preparatory, initial, and follow-up QC
inspections. In all cases, when conducting demolition operations and/or explosives training, this
SOP will be used in conjunction with the Remedial Investigation Work Plan (RI WP).

13.1.2 Applicability
This SOP is applicable to all qualified UXO Technicians assigned to the project team.

13.1.3 Personnel Requirements
A minimum of two qualified UXO Technicians are required to conduct disposal operations, one
of whom must be a qualified UXO Team Leader (UXO III). The team may include additional
UXO qualified personnel, depending on project-specific and task-specific conditions and
requirements. Additional support personnel may be used to make notifications, provide
emergency assistance, and enforce exclusion zone (EZ) security. The composition of the
Demolition Team and support personnel will be determined by the Senior UXO Supervisor
(SUXOS).
American Ordnance will contact the Iowa Department of Natural Resources at least 24 hours
prior to any demolition activities. IAAAP has a RCRA permit for open burn/open detonate
(OB/OD) any demolition, following the provisions of the permit. Mr. Steve Bellrichard (319753-7150) or Mr. Keith Miller (319-753-7422) will provide details of the permit requirements, if
necessary.

13.1.3.1 Responsibilities
Ensuring the acceptable performance of MEC disposal operations and the maintenance of an
acceptable and healthy work site are the responsibilities of everyone assigned to IAAAP;
therefore, all personnel as well as subcontractors are responsible for compliance to all guidelines
set forth in the RI WP, the Accident Prevention Plan (APP), project-specific WP addenda,
applicable references, and this Demolition SOP.
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13.1.3.2 UXO Program Manager
The UXO Program Manager is the final authority for developing and (following approval)
implementing all plans and procedures involving UXO- or MEC-related sites. During the
execution phase, the UXO Program Manager oversees operational performance and safety
compliance in regard to UXO and/or MEC related matters.

13.1.3.3 UXO Safety/Quality Control Officer
The UXO Safety/QC Officer oversees safety and QC matters at UXO sites. The UXO
Safety/QC Officer assists in preparation and conducts final reviews of all UXO- and/or MECrelated plans and procedures. During the pre-mobilization phase of a project involving UXO
and/or MEC, the UXO Safety/QC Officer allocates UXO resources to ensure that quality and
safety expectations exceed the industry standard at UXO project sites. Additionally, the UXO
Safety/QC Officer provides UXO safety and QC consultation to the Site UXO Safety Officer
(UXOSO) and Site UXO QC officer (UXOQC). The UXOSO will coordinate with Installation
Safety personnel, Robert Haines (319-753-7859), Gary Vanvekoven (319-753-7705), or Nick
Kieler (319-753-7434).

13.1.3.4 Project Manager
The Project Manager is responsible for implementing site-specific WPs, APPs, and approved
procedures. The Project Manager will participate in site visits, perform/prepare progress
reviews, prepare reports, and maintain schedule control. The Project Manager is also responsible
for cost tracking, QC, counseling, human relations, United States Environmental Protection
Agency (USEPA) regulations, work results, and personnel management/supervision.

13.1.3.5 Senior Unexploded Ordnance Supervisor (SUXOS)
The SUXOS provides the technical lead for all MEC operations, coordinates schedules, runs
daily operations, and identifies support requirements by administratively reporting to the Project
Manager. The SUXOS is responsible for early detection and identification of potential problem
areas, including safety and health matters, and instituting corrective measures. During MEC
disposal operations, the SUXOS will review personnel qualifications, monitor demolition
training programs, review and approve demolition plans prior to execution, make team
assignments, and coordinate the overall disposal operation.

13.1.3.6 Site Unexploded Ordnance Safety Officer (UXOSO)
The Site UXOSO reports directly to the UXO Safety/QC Officer. The UXOSO administratively
reports to the Project Manager and coordinates schedules and activity with the Project Manager
and SUXOS. The UXOSO is assigned the following authority and responsibilities during MEC
disposal operations:
•

Has stop work responsibility related to safety and health issues
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•

Implements and enforces the APP, along with safety concerns contained in the SOPs; reports
violations to the Project Manager, SUXOS, and UXO Safety/QC Manager.

•

Controls access to established work zones and EZs

•

Provides overall safety oversight during disposal operations

•

Becomes the On-Scene Incident Commander in the event of an accident or an emergency

•

Investigates accidents/incidents and “near misses”

•

Notifies and coordinates off-site emergency and medical response agencies

•

Enforces the “buddy system

•

Conducts visitor orientations, on-site safety training, and operational safety reviews

13.1.3.7 Site Unexploded Ordnance Quality Control Officer (UXOQC)
The Site UXOQC is responsible for executing all QC matters pertaining to the site MEC
operations. The UXOQC reports directly to the UXO Safety/QC Manager. The UXOQC
administratively reports to the Project Manager and coordinates QC activities with SUXOS. The
UXOQC ensures that all operations are conducted in accordance with approved plans and
procedures by implementing a three-phase control process during all definable features of work,
including MEC disposal operations. During the three-phase control process, all teams will
receive preparatory, initial, and follow-up inspections.

13.1.3.8 Demolition Team Leader
The Demolition Team Leader reports directly to the SUXOS. The Demolition Team Leader is
responsible for providing direct supervision to and ensuring the safety of the Demolition Team.
During MEC disposal operations, the Demolition Team Leader will review and understand the
contents of all applicable references and this SOP; be familiar with the MEC being disposed of;
submit demolition plans to the SUXOS prior to operations; conduct an operations and safety
brief; make appropriate notifications; supervise the preparation, placement, and firing of
demolition charges; take prompt action to preclude or control any hazardous situation; and
strictly adhere to the approved procedures and governing SOPs for the site.

13.1.3.9 Demolition Team Members
The Demolition Team Members are required to comply with the provisions of the APP, RI WP,
project-specific WP addenda, applicable references, and governing SOPs. They report directly
to the Demolition Team Leader for their performing duties as a member of Demolition Team.
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13.1.4 Contents
These procedures are intended to be used with the project-specific WP addenda and other
appropriate SOPs. Health and safety procedures and equipment for disposal operations are
detailed in the MEC Safety Plan (Appendix J) and this SOP. Applicable SOPs and guidelines
contained in this document are as follows:
•

Electric Demolition SOP

•

Remote Firing Device Demolition SOP

•

Shock Tube/Non-Electric (NONEL) Demolition SOP

•

NONEL Demolition SOP

•

Guidelines for the Use of Detonating Cord

•

Open Burning

13.1.5 General Safety Precautions
All contractors and subcontractor personnel engaged in MEC demolition and disposal activities
at IAAAP will observe and rigidly adhere to the applicable safety precautions contained within
the APP, referenced publications, and this SOP. Demolition activities are inherently hazardous
and require strict adherence to approved safety and operational procedures. Violations of
procedures may result in immediate removal from this project and/or termination of
employment. Also, situations may warrant additional safety measures, such as fire department
support and medical assistance in an emergency. All site personnel have the responsibility to
ensure the safety of support personnel, if their assistance is needed.
During demolition of MEC and related material, safety shall be the primary concern of all
personnel. Obvious requirements are to protect personnel, property, and the environment from
fire, blast, noise, fragmentation, and toxic releases. Planned detonation of explosives requires
more stringent safety distance requirements than those for ordnance in storage and will be
conducted in accordance with DOD 6055.9-STD and consolidated shots guidance (USACE
2000b) (Enclosure 5). The contractor will ensure the establishment of an appropriate EZ around
each demolition activity. The EZ will be based on minimum separation distance (MSD)
calculations for the specific item being disposed of or the MSD established in Appendix G. For
consolidated shots, the MSD will be selected based upon either the cumulative NEW
overpressure distance or the appropriate fragment range, whichever is greater.
The following are general safety precautions to be observed during demolition and disposal
activities at IAAAP:
•

Safety aspects shall be considered during the planning of disposal operations, and applicable
safety precautions shall be included as part of the mandatory briefing conducted prior to
beginning disposal operations.
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•

The number of persons involved in MEC disposal operations will kept to a minimum,
consistent with safe performance of the work at hand. Explosive operations will be analyzed
with a view toward reducing the number of personnel and quantity of explosive material
subject to an accident. However, never allow one person to work alone.

•

Only the Demolition Team, SUXOS, UXOSO, UXOQC, and USACE Ordnance and
Explosives (OE) Safety Specialist will be permitted in the area where charges are being
assembled and demolition operations are being conducted. However, the above authorized
personnel will not all be in the immediate demolitions operations site at the same time.

•

Use sufficient warning signals and maintain a restricted EZ when explosive operations are
conducted. Cease operations when non-UXO personnel are present.

•

Secure all access roads to the demolition area and visually check the site for any
unauthorized personnel.

•

Comply with the authorized explosive limits and safe separation distances of teams.

•

Discontinue explosive operations when an unforeseen hazardous condition develops and do
not resume operations until the condition is corrected.

•

Do not permit smoking, matches, or other flame-producing materials within 100 feet of an
area in which explosives are being handled. Smoke only in designated areas.

•

Plan for, provide for, and know the emergency procedures in the event of an accident.

•

During demolition operations, designate an emergency vehicle (in addition to the vehicle
associated with the Demolition Team) that will remain in the area.

•

Clear an appropriate distance (50 feet) around the demolition site of dry grass, leaves, and
other extraneous combustible materials as deemed necessary.

•

Perform demolition operations only during daylight hours.

•

Transport to the demolition site only those explosives or initiators needed to meet the
requirement of the operation.

•

Wear the required personal protective equipment (PPE) when conducting demolition
operations. American National Standards Institute (ANSI)-approved safety glasses must be
worn when working with blasting caps and/or detonators.

•

Use special care in the handling and demolition of damaged or deteriorated explosives,
munitions items, and other hazardous materials.
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•

Keep explosives awaiting destruction in small quantities and at safe distances, and protect
them from unintentional initiation. Do not expose explosives to prolonged direct rays of the
sun.

•

Protect explosives and munitions items from the elements and static electricity.

•

Only authorized spark-resistant tools will be used within 15 feet of exposed energetic
materials.

•

Do not use MEC for donor charges in demolition operations. MEC may be in an extremely
sensitive and hazardous condition.

•

Dual priming is recommended whenever practicable.

•

Carry blasting caps in an approved container and handle them carefully. Locate caps at least
50 feet downwind from other explosives until they are needed for priming.

•

Always point the explosive end of blasting caps, detonators, and explosive devices away
from the body and other personnel during handling. This will minimize injury should the
item explode.

•

Do not bury blasting caps used for initiation of explosive charges. Detonating cord will be
used for priming explosives when buried below ground.

•

Use blasting caps that are at least equivalent to a commercial no. 8 cap unless used with
commercial explosives and approved by the explosives manufacturer.

•

If explosive charges are to be covered or tamped with earth, fit the charges with detonating
cord leads that protrude 1.8 meters (6 feet) from the earth.

•

Do not surrender the blasting machine or activating device to the individual designated to fire
the shot until the SUXOS is assured that the area is clear.

•

Provide a minimum delay time of 30 seconds for electric operations between detonations.

•

MEC will be detonated only after positive identification.

•

For consolidated shots, the items to be detonated will be placed with their sides touching
such that their axis is horizontal. The nose of each munition will be pointed in the same
direction and be orientated so that lugs, strongbacks, and tail plate sections are facing away
from personnel.

•

Use caution when investigating post demolition shots. Search the area after each shot for any
remaining explosives or explosive components utilizing a magnetometer as needed.

•

Conduct operations in accordance with EODB 60A-1-1-31 (Explosive Ordnance Disposal
[EOD] Disposal Procedures).
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Prior to conducting a demolition operation, the Demolition Team Leader will prepare a
Demolition Plan (Enclosure 1) and conduct a Demolition Safety Brief (Enclosure 2) for the
members of the Demolition Team. The Demolition Plan/Safety Brief will include, at a
minimum, phases of the operation, a review of explosive handling procedures, applicable safety
precautions, location of demolition area, emergency notification procedures, site-specific
characteristics, type and amount of MEC being destroyed, placement and quantity of counter
charges, misfire procedures, post-detonation inspection, cleanup of the site, personal hygiene,
two-person rule, location of the emergency vehicle, wind direction (toxic fumes), and the
location of first aid kit and fire extinguisher.
The vehicle engine will be started prior to initiating priming procedures and will be kept running.
Telephone or radio communication will be established with emergency response personnel. No
radio or cellular telephone transmissions will take place in the vicinity during the positioning or
connecting of electrical initiating devices.

13.2 ELECTRIC DEMOLITION SOP
Electric demolition operations will be conducted in accordance with the standard practices and
procedures outlined in EODB 60A-1-1-31 and the applicable references contained in the MEC
Safety Plan (Appendix J). Electric firing procedures will be employed as one of three methods
of choice for all disposal due to the positive control of the operation.
An electric firing system uses electricity to fire the primary initiating element. An electric
impulse supplied from a power source, usually an electric blasting machine, travels through the
firing wire and cap lead wires to fire an electric blasting cap. The chief components of the system
are the electric blasting cap/electric squibs, firing wire, and the blasting machine. The
preparation of the explosive charge for detonation by electrical means is called electric priming.
Static electricity is an increased hazard when operating in an extremely cold climate, high wind,
or area of low humidity. Care must be taken to reduce the possibility of premature detonation of
electric blasting caps and other electro-explosive devices.

13.2.1 Equipment
The following equipment will be needed to perform electric demolition procedures:
•

Firing wire

•

Ready service mag/day boxes

•

Galvanometer with approved batteries

•

Fire extinguisher(s)

•

Blasting machine

•

First aid kits

•

Electrical tape

•

Burn blanket

•

Sandbags (filled as needed)

•

Wheel chocks
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•

Communications equipment

•

Water (5 gallons)

•

Electric blasting caps

•

Shovel

•

Explosive charges

•

Fire fighting equipment (if available)

•

SOPs, WPs, references

•

Reflectors

•

DD Form 626 (Enclosure 4)

•

Explosive Vehicle Checklist (Enclosure 3)

13.2.2 Electric Demolition Safety Precautions
The following safety precautions will be observed during electric demolition procedures:
•

Personnel working with electric blasting caps or other electro-explosive devices will not wear
static-producing clothing such as nylon or silk.

•

Prior to making connection with the electric blasting cap, the firing circuit will be tested for
continuity.

•

All parts of the firing circuit will be kept insulated from other conductors such as bare wires,
rails, pipes, or other paths of stray current.

•

Electric blasting caps will be connected to the firing circuit before connection to the main
initiation charge. Always dual-prime the shot with two caps.

•

Electric blasting caps from different manufacturers or of different types will not be used in
the same system.

•

The shunt will not be removed from the blasting cap wires until the individual performing the
operation has grounded himself by touching the ground with a bare hand.

•

The electric blasting caps will be tested for continuity with a galvanometer at least 50 feet
downwind from any explosives prior to connecting them to the firing circuit. After the
testing is completed, the lead wires will be short-circuited by twisting the bare ends of the
wires together. The wires will remain shunted until ready to connect to the firing circuit.

•

Grip the cap lead wires 3 to 6 inches behind the base of the cap and pull an arm’s length of
wire off the wire coil. The blasting cap will not be held directly in the hand when uncoiling
the leads. The wires will be held approximately 6 inches from the cap. This will minimize
injury, should the cap explode. The lead wires will be straightened by hand and not thrown,
waved, or snapped to loosen the coils.

•

The electrical legs will be unrolled so that the cap is as far as possible from the operator and
pointing away from him.
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•

The blasting cap will be placed in a hole in the ground or under a sandbag before removing
the shunt and testing for continuity. Do not point toward other personnel or explosives.

•

Only authorized and serviceable testing equipment will be used.

•

The blasting machine will not be connected to the firing wires until all pre-firing tests have
been completed and all preparations have been made to fire the charge.

•

The shunt will not be removed from the lead wires of blasting caps except when testing for
continuity or actual connection into the firing circuit. The individual removing the shunts
will be grounded prior to performing this operation to prevent accumulated static electricity
from firing the blasting cap.

•

Keep both ends of the firing wires shorted or twisted together except for testing or firing.
The blasting caps will not be connected to the firing circuit unless the power end of the firing
circuit leads is shorted.

13.2.3 Electric Preparation Sequence
1. Prepare and place all explosive charges. Explosive charges will be prepared and placed
according to the Demolition Team Leader’s approved Demolition Plan.
2. Test and maintain control of the blasting machine. The blasting machine will be tested
prior to demolition activities as specified in the manufacturer’s instructions. The SUXOS or
the designated Demolition Team Leader for that day’s MEC demolition activities is
responsible for maintaining control of the blasting machine at all times. This responsibility
cannot be delegated.
3. Test the galvanometer. The galvanometer will be tested each day as recommended in the
manufacturer’s instructions. Both the open- and closed-circuit tests will be performed.
4. Test the firing wire on the reel. The firing wire leads will be separated at both ends and the
leads at one end connected to the post of the galvanometer. When using the needle type
galvanometer, no deflection will be noted. When using the digital type galvanometer, the
number on the digital readout will remain constant. The wires will be shunted at one end and
the leads of the other end connected to the galvanometer. When using the needle type circuit
tester, the needle will travel at least 50 percent of the scale. When using the digital type
galvanometer, the number will increase to indicate continuity. Both ends of the firing wire
will be shunted after testing.
5. Lay out the firing wire completely off the reel. After locating an acceptable firing
position, the wire will be laid out between the firing point and the charge. Vehicles will not
drive over and personnel will not walk on the firing wire. The wire will be as short as
possible. Loops in the wire will be avoided and it will be laid as flat as possible.
6. Retest the firing wire. The open- and short-circuit tests will be performed again. The
process of unreeling the wire may separate broken wires not found in previous tests. Control
of the firing position will be maintained from this point on. This control will ensure that no
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one tampers with the wires or fires the charge prematurely. Both ends of the firing wire will
be shunted after the tests are complete.
7. Test the blasting caps. The cap will be removed from its container. The wire will be
wrapped around the palm of the hand twice. This procedure will prevent dropping the cap
and tension on the cap wires. The cap wires will be stretched to their full length. Care will
be taken to not kink them. The cap will be placed under a sandbag while stretching out the
lead wires. The cap will be tested away from all other personnel, and personnel will keep
their backs to the cap when testing it. Caps will be tested at least 50 feet downwind from
other explosives or MEC. Cap wires will always be shunted when not being tested.
8. Connect and test the cap circuit. When two or more blasting caps are required for a dualprimed demolition operation, a common parallel circuit will be used. All blasting caps will
be tested separately before being connected in a circuit. The blasting cap wires will be joined
together using an appropriate splice. The entire circuit will be tested. After testing the
circuit, the two free ends of the cap wires will be shunted and kept shunted until they are to
be connected to the firing wire.
9. Connect the firing wire. The free ends of the blasting caps will be connected to the firing
wire before priming the charges or taping a cap to detonating cord. The connections will be
insulated with electrical tape.
10. Test the entire circuit. Before priming any charges, the circuit will be tested from the firing
point. While performing this test, the caps will be placed at least 50 feet downwind from the
charge, under protective sandbags. The ends of the firing wire will be connected to the
galvanometer, and when using the needle-type tester, the needle will defect to at least half
scale. When using the digital type tester, the number will increase to indicate continuity. (If
there is no increase, the system shall be checked to locate the break in the circuit.) The ends
of the firing wire will then be shunted.
11. Prime the explosive charges. When all non-essential personnel have departed the
demolition area and arrived at the firing point, request permission to prime from the SUXOS.
When permission is granted, connect the blasting caps to the demolition shot. This can be
done by “priming-in” directly to the donor charge or to the detonating cord that leads to the
shot. Ensure that proper explosive continuity is intact. Visually inspect all components of
the downrange firing train. Depart to the firing point.

13.2.4 Electric Firing Procedures
1. Account for all site personnel. Once the demolition charges have been primed and set and
all personnel have returned to the firing point, a head count will be taken. All personnel will
be accounted for at various positions around the demolition site. Communicate with road
guards to ensure that all are accounted for in their safe areas and that no personnel have
entered the EZ. Ensure that all notifications have been made and all site personnel have
taken cover.
2. Test the firing circuit. At the firing point, perform grounding procedures and test the entire
circuit using the galvanometer. Disconnect the firing wire shunt and touch the free ends of
the firing wire to test instrument posts. This will cause a wide deflection of needle (or lamp)
to glow. If the firing circuit is defective, shunt the wire. Then go downrange and recheck the
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circuit. If the splice is found to be defective, replace the wires. If the cap is found to be
defective, replace it. Retest the entire circuit again to ensure that all breaks have been located
before attempting to fire. If the firing circuit is good, shunt the wire.
3. Cycle the blasting machine. Exercise the blasting machine several times before attaching
the firing wire.
4. Attach firing wire. Disconnect the firing wire shunt and connect to the blasting machine.
5. Verbal warning. Make three loud verbal announcements of “fire in the hole” on the radio
and/or three long blasts on the safety vehicle horn. Wait for a response.
6. Initiate the charge. If there is no response from the verbal warning, initiate the charge by
exercising the blasting machine until the shot fires. If a misfire occurs, proceed to the
Electric Misfire Procedures (Section 2.1.5).
7. Wait 5 minutes. After the detonation, observe a 5-minute wait time.
8. Check the shot. After the 5-minute wait time, the Demolition Team Leader and one other
UXO Technician will proceed to the shot area. One person will check the shot, and the
second will remain at a safe distance to render assistance or aid, if required. A thorough
search of the shot hole and immediate area will be conducted with a magnetometer to ensure
that complete demolition was accomplished. If the shot is clear, the Demolition Team
Leader will notify the SUXOS.
9. All clear. The SUXOS will notify all personnel that the shot is clear and they may leave the
safe area and open access roads as applicable.

13.2.5 Electric Demolition Misfires
To prevent misfires, ensure that all blasting caps are included in the firing circuit; all connections
between blasting cap wires, connecting wires, and firing wires are properly made; short-circuits
are avoided; grounds are avoided; and the number of blasting caps in any circuit does not exceed
the rated capacity of the power source on hand.
Common causes of electric misfires include inoperative or weak blasting machines or power
sources; improperly operated blasting machines or power sources; defective and damaged
connections, causing either a short-circuit, a break in the circuit, or high resistance with resulting
low current; faulty blasting caps; use in the same circuit of blasting caps made by different
manufacturers or caps of different design; and the use of more blasting caps than the power
source rating permits. To clear electric misfires, follow the procedures below:
1. Make several successive attempts to fire. On the existing circuit, make several attempts to
fire the shot.
2. Check the connection to the blasting machine. Check the firing wire connections to
blasting machine terminals to be sure that the contacts are good. Repeat Step 1.
3. Disconnect, test, and reconnect the firing wire. Disconnect firing wire from blasting
machine, test firing circuit with galvanometer, and reattach to blasting machine. Reattempt
to fire.
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4. Disconnect the firing wire. Disconnect the firing wire from the blasting machine and shunt.
5. Wait 30 minutes. Allow a minimum of 30 minutes to pass before starting to investigate,
then take corrective action.
6. Investigate the circuit. After the 30-minute wait time, test the firing circuit with a circuit
tester for breaks and short-circuits. Correct any defects discovered.
7. Remove old blasting caps. Remove and disconnect old blasting caps and shunt wires.
8. Connect new blasting caps. Connect the wires of new blasting caps to the firing circuit and
re-prime the charge. Return to the firing point. Repeat the firing procedures in
Section 2.1.4.
When practical, insert a new blasting cap into the charge without disturbing the old blasting cap,
or prime and place a new charge close enough to the original charge to ensure detonation of both.

13.3 REMOTE FIRING DEVICE (RFD) DEMOLITION SOP
Remote firing device (RFD) demolition operations will be conducted in accordance with the
standard practices and procedures outlined in EODB 60A-1-1-31 and the applicable references
contained in the MEC Safety Plan (Appendix J). RFD firing procedures will be employed as
one of three methods of choice for MEC disposal due to the positive control of the operation.
An RFD firing system is one in which an encrypted radio signal is sent from a control unit to
activate the firing mechanism on a receiver unit downrange. The downrange receiver uses
electricity to fire the primary initiating element. An electric impulse supplied from the receiver
power source travels through the lead wires to fire an electric blasting cap. When using shock
tube/NONEL, the receiver sends an electric impulse to initiate the explosive train contained
within the shock tube to fire the detonators. The chief components of the system are the control
unit, receiver unit, and electric blasting caps or shock tube/NONEL. Preparation of the explosive
charge for detonation by electrical means is called electric priming. A static electricity hazard
increases when operating in an extremely cold climates, high winds, or areas of low humidity.
Care must be taken to reduce the possibility of premature activation of RFD and subsequent
detonation of electric blasting caps and other electro-explosive devices.

13.3.1 Equipment
The following equipment will be needed to perform RFD electric/shock tube demolition:
•

RFD boxes

•

Ready service mag/day boxes

•

Galvanometer with approved batteries

•

Fire extinguisher(s)

•

Shock tube/NONEL detonators

•

First aid kits

•

Electric blasting caps

•

Burn blanket
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•

Burn kit

•

Blood-borne pathogens kit

•

Communications equipment

•

Water (5 gallons)

•

Electrical tape

•

Shovel

•

Explosive charges

•

Fire fighting equipment (if available)

•

Sandbags (filled as needed)

•

PPE

•

SOPs, WPs, references

•

Reflectors

•

DD Form 626 (Enclosure 4)

•

Explosive Vehicle Checklist (Enclosure 3)

•

Crimpers, fixed-blade knife

13.3.2 Remote Firing Device Safety Precautions
The RFD is used in conjunction with electric blasting caps and shock tube/NONEL detonators.
Refer to the applicable section of this SOP for safety precautions relating to those items. The
following safety precautions will be observed during RFD demolition procedures:
•

High-power radio transmissions can cause electric blasting caps to detonate. Keep the highpowered RFD controller at least 25 feet from electric detonators.

•

Keep portable radios, cell phones, or any receiving/transmitting unit at least 25 feet away
from the RFD controller and receivers.

•

The shock tube initiator on the receiver unit can develop up to 3,000 volts. Do not touch the
tip or tip jacks while arming or firing the unit.

•

Do not connect electric detonator wires or shock tube to remote unit unless the green
READY light is ON, the red ARMED light is OFF, and the battery light is on steady.

•

Do not use the system if any of the units show damage to the point that failure is suspected.
Thoroughly test the system prior to use.

•

Never approach the receiver unit when it is attached to live explosives unless you have a
confirmed “ready” status back to the controller, you have waited at least 2 minutes for the
automatic disarm, and you have observed the minimum wait times.

•

Always keep the receiver unit(s) and control unit separated from activation keys until ready
to use. The Demolition Team Leader will maintain control of RFD units, and the SUXOS
will maintain control of the keys until requested by the Demolition Team Leader. (RFD keys
will be issued as required during shot set up; the controller key will be issued at the firing
area.)
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Do not prime into the main charge until permission has been granted from the SUXOS.

13.3.3 Remote Firing Device Preparation Sequence
The RFD system will be tested prior to demolition activities as specified in the manufacturer’s
instructions. The results of this test will be recorded in the Demolition Team Leader’s Logbook
and/or on the approved Demolition Plan worksheet. Upon successful completion of test, the
Demolition Team Leader will maintain positive control of all units until ready for use and then
surrender the activation keys to the SUXOS. The following steps will be used to set up a
demolition shot using the RFD.
1. Prepare and place all explosive charges. Explosive charges will be prepared and placed
according to the Demolition Team Leader’s approved Demolition Plan.
2. Test the RFD units. Position the control and receiver units at least 5 feet apart, in a position
where all units can be observed while testing. Install the antennas on the receiver and control
units. On the receivers, insert the enable keys and turn the power switches to the ON
positions. Observe that the READY, ARMED and POWER lights blink briefly upon powerup. The yellow light next the ENABLE KEY should blink continuously to show that the key
is installed. The power light should remain on steady. Install an RFD shock tube plug (or
connect electric test light wires to the binding posts) into the jack(s) on the sides of each
receiver unit. On the control unit, insert the control key and press the ON switch. Observe
that the yellow POWER and KEY lights are steady. On the control, press the STATUS
switch. After a short time the green READY lights for the remote units that were previously
prepared for use will come on steady to show they are disarmed and communicating twoway.
On the control unit, press the ARM switch. The ARMED lights for the selected remote units
will blink for 15 seconds and come on steady. On the Remote units, the red ARMED lights
will come on steady. The system is armed. On the control unit, before 2 minutes have
elapsed, press the DISARM switch. All remotes will disarm within 3 seconds. Re-arm the
control unit and wait 2 minutes. After the 2 minutes, all remotes will return to the disarmed
state. The red ARMED lights will go out, and the green READY lights will come on steady.
Turn off all units. The system is now ready for use.
3. Surrender the activation keys and maintain positive control of all units. Upon successful
completion RFD test, surrender the activation keys to the SUXOS. The Demolition Team
Leader will maintain control of the RFD units until ready for deployment at the demolition
site. The above action provides positive control over the RFD system and prevents the
unauthorized firing of the units. If electric blasting caps are being used with the RFD,
perform Steps 4 through 6 below for RFD preparation. If shock tube/NONEL detonators are
being used, proceed to Step 7 for RFD preparation.
4. Test the galvanometer. If electric blasting caps are being used with the RFD system, the
galvanometer will be tested each day as recommended in the manufacturer’s instructions.
Both the open- and closed-circuit tests will be performed.
5. Test the electric blasting caps. The caps will be removed from their container. The wire
will be wrapped around the palm of the hand twice. This procedure will prevent dropping
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the cap and tension on the cap wires. The cap wires will be stretched to their full length.
Care will be taken not to kink them. The cap will be placed under a sandbag while stretching
out the lead wires. Caps will be tested away from all other personnel, and personnel will
keep their backs to the cap when testing it. Caps will be tested at least 50 feet downwind
from other explosives or MEC. Cap wires will always be shunted when not being tested.
6. Connect and test the cap circuit. When two or more blasting caps are required for a dualprimed demolition operation, a common parallel circuit will be used. All blasting caps will
be tested separately before being connected in a circuit. The blasting cap wires will be joined
together using an appropriate splice. The entire circuit will be tested. After testing the
circuit, the two free ends of the cap wires will be shunted and kept shunted until they are to
be connected to the RFD. Proceed to Step 8.
7. Prepare shock tube/NONEL detonators. Remove detonators from day boxes. Place
detonators under sandbags at least 25 feet from the main charges and/or MEC. Extend the
detonator lead lines to a location near the RFD receiver barricade location.
8. Set up the RFD receiver unit. Place the receiver unit in a protected area (i.e., behind a tree,
behind a sandbag barricade, etc.). Install the antenna 90-degree elbow first, then antenna
down through the loop and connect. Turn the switch to its POWER ON position. Press and
hold the PRESS TO TEST switch. Ensure that at least 12.0 volts is displayed on the digital
screen.
9. Attach initiators. If using electric blasting caps, observe grounding procedures and
disconnect the shunt. Attach the appropriate wires the electrical contacts on the RFD
receiver. If using shock tube/NONEL detonators, cut the crimped end of the tube with a
fixed-blade knife (i.e., box cutter) and insert the tube opening onto the electrode located
inside the RFD shock tube plug. Attach the RFD shock tube plug.
10. Insert the activation key. Obtain the proper receiver unit key from the SUXOS. Insert the
key into the ENABLE KEY position. The yellow light next to the key will begin flashing.
Close and fasten the lid.
11. Prime the explosive charges. When all non-essential personnel have departed the
demolition area and arrived at the firing point, request permission from the SUXOS to prime.
When permission is granted, connect the blasting caps or shock tube/NONEL detonators to
the demolition shot. This can be done by “priming-in” directly to the donor charge or to the
detonating cord that leads to the donor charge. Ensure that proper explosive continuity is
intact. Visually inspect all components of the downrange firing train. Depart to the firing
point.

13.3.4 Remote Firing Device Firing Procedures
1. Account for all site personnel. Once the demolition charges have been primed and set and
everyone has returned to the firing point, a head count will be taken. All personnel will be
accounted for in various positions around the demolition site. Communicate with road
guards to ensure that all are accounted for in their safe areas and that no personnel have
entered the EZ. Ensure that all notifications have been made and all site personnel have
taken cover.
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2. Set up the RFD control unit. Upon confirmation that everyone is accounted for, activate
the control unit by obtaining the control unit activation key from SUXOS. Install the
antennae and press the ON switch. The yellow POWER light will illuminate. The
BATTERY indicator should read 40 percent or higher. Press the SELECT switches (1
through 6) to select the receiver units to be fired. The yellow lights for the activated units
will come on. Always hold all switches until the audible indicator goes out. Press the
STATUS switch to perform a status request of all selected receiver units. After a short time,
the green READY light will show for all selected receiver units to indicate the control unit is
communicating bi-directionally with the receivers.
About 30 seconds from firing, press and hold the ARM switch for 0.25 second. The red
ARMED light will blink for 15 seconds and come on steady. However, if any of the
ARMED lights remain blinking, those receiver units are not within 2-way range of the
control unit and may not fire. The demolition shot is now ready to fire. The RFD system
will disarm if the shot is not fired within 2 minutes of arming. You may perform a manual
status check at any time by pressing the STATUS switch. After a short time, the results will
be shown on the display panel. You may disarm any receiver unit by pressing the DISARM
switch at any time. After a short time, the results will be shown on the display panel. In an
emergency situation, you may disarm all receiver units within 3 seconds by removing the
control unit key.
3. Verbal warning. Make three loud verbal announcements of “fire in the hole” on the radio
and/or three long blasts on the safety vehicle horn. Wait for a response.
4. Initiate the charge. If there is no response from verbal warning, initiate the charge by
pressing the two FIRE switches at the same time and hold for 0.5 second. Shot initiation
should be detected. The green READY lights for the selected receivers should flash for a
short time and come on steady. Ensure the READY lights are on steady (not flashing)
before approaching the remotes. When all receivers are disarmed and confirmed READY on
the control unit panel, turn off the control unit by pressing the OFF switch. Remove the
control unit’s key and secure. If a misfire occurs, proceed to the RFD Misfire Procedures
(Section 3.1.5).
5. Wait 5 minutes. After the detonation, observe a 5-minute wait time.
6. Check the shot. After the five minute wait time, the Demolition Team Leader and one other
UXO Technician will proceed to the shot area; one person will check the shot and the second
will remain at a safe distance to render assistance or aid, if required. A thorough search of
the shot hole and immediate area will be conducted with a magnetometer to ensure that
complete demolition was accomplished. If the shot is clear, the Demo Team Leader will
notify the SUXOS.
7. All clear. The SUXOS will notify all personnel that the shot is clear and they may leave the
safe area and open access roads as applicable.

13.3.5 Remote Firing Device Misfire Procedures
To prevent RFD misfires, ensure all connections of the firing train are properly connected prior
to firing. Common causes for RFD misfires are moisture in shock tube, improper splicing, and
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connection or controller unit unable to communicate with remote unit due to barricades or
distance. To clear RFD misfires, follow the procedures below:
1. Reattempt to fire. Make additional attempts to fire the control unit. If no response, move
the control unit to a different location and try again. The initial location may have been in a
“dead” spot. Try to have ‘line of sight” with the receiver. If no detonation occurs after
reattempts, shut down the control unit.
2. Repeat the set up and firing of the control unit. Follow the procedures in steps 2 through
4 of the RFD Firing Procedures. If no response, return the control unit key to the SUXOS
and continue with the following steps.
3. Wait 1 hour. Allow a minimum of 1 hour to pass before starting to investigate.
4. Check all connections. After 1 hour, proceed downrange and check all connections. Look
for proper installation of receiver antennae, key placement, battery voltage level, wire
connections for electric caps, or tube placement and plug insertion for shock tubes on the
receivers. Inspect the firing train (i.e., shock tube, caps or detonators, detonating cord, and
main charge). Make corrective actions and/or replace items as necessary.
5. Return to firing point. After corrective action has been completed, return to the firing point
and perform the RFD Firing Procedures.

13.4 SHOCK TUBE/NONEL DEMOLITION SOP
Shock tube/NONEL demolition operations will be conducted in accordance with the standard
practices and procedures outlined in EODB 60A-1-1-31 and the applicable references contained
in the MEC Safety Plan (Appendix J). Shock Tube/NONEL firing procedures will be employed
as one of three methods of choice for MEC disposal due to the positive control of the operation.
A shock tube/NONEL firing system is one in which an explosive train contained within the tube
is initiated with a firing device. The shock tube/NONEL system is a thin plastic tube of extruded
polymer with a layer of pentaerythrite tetranitrate (PETN) coated on its interior surface. The
PETN propagates a shock wave, which is normally contained within the plastic tubing. The
shock tube offers the controlled instantaneous action of electric initiation without the risk of
premature initiation of the detonator by radio transmissions, high-tension power lines or by static
electricity discharge. The NONEL system uses detonators in the bunch blocks and in the
detonator assembly, which are to be, handled in accordance with the approved procedures
contained within this SOP. The high reliability of the shock tube initiating system is due to its
sealed components that, unlike standard NONEL priming components, cannot be easily degraded
by moisture. Cutting the shock tube makes the open end vulnerable to moisture and
contamination; therefore, care must be taken to prevent moisture and foreign matter from getting
in the exposed ends of the shock tubes.

13.4.1 Equipment
The following equipment will be needed to perform shock tube/NONEL demolition procedures:
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•

Shock tube/NONEL firing device

•

Ready service mag/day boxes

•

Shock tube/NONEL detonators

•

Fire extinguisher(s)

•

Explosive charges

•

First aid kits

•

Burn kit

•

Burn blanket

•

Communications equipment

•

Blood-borne pathogens kit

•

Electrical tape

•

Water (5 gallons)

•

PPE

•

Shovel

•

Sandbags (filled as needed)

•

Fire fighting equipment (if available)

•

SOPs, WPs, references

•

Reflectors

•

DD Form 626 (Enclosure 4)

•

Explosive Vehicle Checklist (Enclosure 3)

•

Crimpers, fixed-blade knife

13.4.2 Shock Tube/NONEL Safety Precautions
Shock tube/NONEL demolition procedures may be used in conjunction with the RFD. Refer to
the applicable section of this SOP for safety precautions relating to the RFD. The following
safety precautions will be observed during shock tube/NONEL demolition procedures:
•

Do not cross shock tube trunk lines over themselves.

•

Use only a clean, sharp knife or approved shock tube/NONEL line cutter to cut shock
tube/NONEL.

•

Always cut shock tube/NONEL squarely across and make sure the cut is clean.

•

Immediately after cutting a piece of shock tube/NONEL, tie a tight overhand knot in one or
both cut ends to prevent moisture from entering the tube.

•

Never pull, stretch, kink, or put undue tension on the shock tube.

•

Although the detonation along the shock tube is normally contained within the plastic tubing,
burns may occur if the shock tube is held in hand.

•

Use only the splicing tubes provided by the manufacturer to make splices. Every splice in
the tube reduces the reliability of the priming system, so keep the number of splices to a
minimum.
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Always dispose of excess pieces of shock tube/NONEL in accordance with local laws as they
relate to flammable/hazardous materials.

13.4.3 Shock Tube/NONEL Preparation Sequence
Shock tube/NONEL assemblies are often configured differently. The following procedures
provide guidance on the complete assembly of individual components within the shock
tube/NONEL system. If the shock tube/NONEL is partially assembled, omit the appropriate
steps. The following steps will be used in setting up a demolition shot using shock
tube/NONEL:
1. Prepare and place all explosive charges. Explosive charges will be prepared and placed
according to the Demolition Team Leader’s approved Demolition Plan.
2. Lay out the shock tube/NONEL. Spool out the desired length of shock tube from the
firing/initiation point to the demolition site and cut it with a sharp knife or razor blade.
Immediately seal off the shock tube remaining on the spool by tying a tight overhand knot in
the bitter end. Weigh down the lose end of the trunk line.
3. Lay out the shock tube/NONEL detonators. Remove the shock tube/NONEL detonators
from the day box and place under a sandbag. While keeping the detonators bunkered under
the sandbag, extend the lead lines to the shock tube/NONEL main line.
4. Prepare the splice. Using a sharp knife or razor, cut the sealed end off of the detonator
assembly. Loosely tie the two shock tube ends to be sliced together in a 3- to 6-inch loose
overhand knot. Firmly push one of the shock tube ends to be spliced at least 0.25 inch into
one of the pre-cut splicing tubes provided by the manufacturer. Firmly push the other shock
tube end at least 0.25 inch into the other end of the splicing tube. Secure the splice with tape
if needed. Secure both sides of the knot area to the ground to prevent the splice from
separating during the firing process.
5. Prepare the bunch block (as needed). If multiple items are to be destroyed using a bunch
block, lay out lead lines at the demolition site that extend from the main charge. Secure the
bunch block with a sandbag or some other item to keep it from moving. No more than six
leads may be used from any one bunch block.
6. Prime the explosive charges. When all non-essential personnel have the departed the
demolition area and arrived at the firing point, request permission from the SUXOS to prime.
When permission is granted, connect the shock tube/NONEL detonator(s) to the bunch block
or demolition shot. This can be done by “priming-in” directly to the donor charge,
detonating cord that leads to the shot or bunch block. Figures 1 and 2 illustrate the set up.

Figure 1
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Figure 2
7. Ensure the proper explosive continuity is intact after attachment. Visually inspect all
components of the downrange firing train. Depart to the firing point.

13.4.4 Shock Tube/NONEL Firing Procedures
1. Account for all site personnel. Once the demolition charges have been primed, set, and
everyone has returned to the firing point, a head count will be taken. All personnel will be
accounted for in various positions around the demolition site. Communicate with road
guards to ensure that all are accounted for in their safe area, and that no personnel have
entered the EZ. Ensure that all notifications have been made and all site personnel have
taken cover.
2. Prepare shock tube/NONEL and firing device. Cut off the sealed end of shock
tube/NONEL. If the tube had been previously cut during setup, make a new cut 18 inches
from previous cut at the overhand knot. Insert a primer (if needed) into the firing device.
There are many different models of shock tube/NONEL firing devices. Ensure the operator
is familiar with the device being used.
3. Attach shock tube/NONEL to firing device. Connect the shock tube/NONEL main line to
the firing device ensuring that the tube is properly seated.
4. Verbal warning. Make three loud verbal announcements of “Fire in the Hole” on the radio
and/or three, long, blast on the safety vehicle horn. Wait for a response.
5. Initiate the charge. If there is no response from verbal warning, initiate the charge by
triggering the firing device until the primer discharges. If a misfire occurs, proceed to the
Shock Tube/NONEL Misfire Procedures (Section 4.1.5)
6. Wait 5 minutes. After the detonation, observe a 5-minute wait time.
7. Check the shot. After the five minute wait time, the Demolition Team Leader and one other
UXO Technician will proceed to the shot area; one person will check the shot and the second
will remain at a safe distance to render assistance or aid, if required. A thorough search of
the shot hole and immediate area will be conducted with a magnetometer to ensure that
complete demolition was accomplished. If the shot is clear, the Demo Team Leader will
notify the SUXOS.
8. All clear. The SUXOS will notify all personnel that the shot is clear and they may leave the
safe area and open access roads as applicable.
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13.4.5 Shock Tube/NONEL Misfire Procedures
When using shock tube/NONEL, the most common cause of misfires is known as “black tube
failure.” The shock tube propagates up to the detonator but the detonator fails to function. The
following steps will be taken in the event of a shock tube/NONEL misfire:
1. Reattempt to fire. The most common cause of a misfire in a shock tube priming system is
the initiating element. The most common failure with this system is the primer not firing. The
corrective action is to re-cock the igniter by pushing in on the pull rod to re-engage the firing
pin and then actuate the igniter again.
2. Adjust and reattempt to fire. If the shock tube fails to propagate; remove the shock tube
from the firing device, cut off six inches of the shock tube, insert a new primer, re-insert the
shock tube ensuring that it is properly seated and re-fire. If two or three retries with the
igniter do not result in it firing, cut the shock tube, replace the igniter with a new one and
repeat the firing procedures. If, or when you activate the firing device and the shock tube gets
blown out of the firing device without activating, cut off six inches of the shock tube, replace
the primer and re-insert the shock tube into the firing device.
3. Inspect the shock tube/NONEL main line. If the igniter appears to have functioned
properly (primer pops and smokes), but the charge did not fire, cut a 1-ft section from the
shock tube starting approximately 6 inches from the igniter. Hold the 1-foot piece of shock
tube so that one end is over the palm of your hand and gently blow through the other end. If a
fine powder is blown from the shock tube, it has not fired. If this is the case, install a new
igniter on a freshly cut end of the priming shock tube and reattempt to fire the charge.
4. Wait 1 hour. If the igniter/firing device functioned properly and no fine powder was blown
from the shock tube in the previous step, or the shock tube was heard to fire or its flash was
seen, observe the standard 1-hour waiting time before going downrange to check the next
element in the priming train. Shock tube detonators are NONEL caps and the standard rules
apply in the event of a misfire.
5. Investigate the firing train. After the 1 hour waiting time has passed, proceed downrange
and check the detonator of the first component in the explosive firing train. If the detonator
has not fired, attach an identical component to the shock tube (or detonating cord) of the
uninitiated second component close to the unfired detonator of the failed component. Lay
out the shock tube of the replacement component back to the site from which the shot is to be
initiated and replace the standard initiator attachment and fire when it is acceptable to do so.
If the first component of the firing train was not the one that failed, check out each
succeeding component until the failed one is found and replace the failed or fired relay
components back to the firing point. To determine whether the shock tube has failed to fire
at a particular point, Step 3 may be done with a 1-foot section of shock tube cut from the
suspect area. If the failed component appears to be the final detonator, it may be replaced as
above if it is easily accessible. If it is placed inside the explosive charge, it must not be
disturbed. A new detonator and donor charge will be attached. Never tug or pull hard on the
shock tube because it may actuate the detonator.
6. Return to the firing point. After corrective action has completed, return to firing point and
perform Shock Tube/NONEL Firing Procedures.
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13.5 NONEL DEMOLITION SOP
NONEL demolition operations will be conducted in accordance with the standard practices and
procedures outlined in EODB 60A-1-1-31 and the applicable references contained in the MEC
Safety Plan (Appendix J). NONEL firing procedures will be employed as a method of last
resort for MEC disposal due to the lack of positive control of the operation.
A NONEL system is one in which an explosive charge is prepared for detonation by means of a
NONEL blasting cap. The basic priming materials consist of a NONEL blasting cap, safety/time
fuse, and an igniter. When activated, the igniter uses a primer to produce a flame. This flame is
transferred to the safety/time fuse. The safety/time fuse transmits the flame from the igniter to
the blasting cap. The blasting cap provides a shock adequate enough to detonate the explosives.
If more than one charge must be detonated simultaneously, the NONEL system must be
combined with detonating cord to ensure simultaneous firing.

13.5.1 Equipment
The following equipment will be needed to perform NONEL demolition procedures:
•

Igniters

•

Ready service mag/day boxes

•

Safety/time fuse

•

Fire extinguisher(s)

•

NONEL blasting caps

•

First aid kits

•

Burn kit

•

Burn blanket

•

Communications equipment

•

Blood-borne pathogens kit

•

Electrical tape

•

Water (5 gallons)

•

Explosive charges

•

Shovel

•

Sandbags (filled as needed)

•

Fire fighting equipment (if available)

•

SOPs, WPs, references

•

Reflectors

•

DD Form 626 (Enclosure 4)

•

Explosive Vehicle Checklist (Enclosure 3)

•

Crimpers, fixed-blade knife

•

PPE

•

Tape measure

13.5.2 NONEL Safety Precautions
The following safety precautions will be observed during NONEL demolition procedures along
with the general safety precautions contained in Section 1.5:
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•

Use only standard blasting caps that are at least equivalent to a commercial no. 8 blasting
cap.

•

Keep blasting caps in approved containers and at least 50 feet from other explosives until
they are needed for priming.

•

Do not bury blasting caps. Use detonating cord to position blasting caps above the ground.
Buried blasting caps are subject to unseen pressures, and movement could lead to premature
firing or misfires.

•

Handle NONEL blasting caps by their open ends only, except during attachment to safety
fuse and/or detonating cord.

•

Handle primed safety fuse with care to avoid contact between blasting caps or between the
caps and other hard objects.

•

Do not prime more than the required number of charges. Any primed charges which are not
used will be expended; they will not be returned to explosive storage locations.

•

Do not insert anything but safety fuse or detonating cord into the open end of a blasting cap.

•

Do not force safety fuse into a blasting cap. If it does not enter easily, reject the cap and/or
fuse.

•

Do not crimp blasting caps by any means other than a cap crimper designed for the purpose;
ensure that the fuse-cutting section of the crimpers is not accidentally used in crimping.

•

Do not allow the safety fuse to coil and contact itself after being ignited. If the fuse
wrapping comes in contact with itself at a point nearer the blasting cap, premature detonation
could occur.

•

Handle any percussion detonator with the same care as a blasting cap. Take care to protect
its primer end from blows or shock.

•

Do not confuse detonating cord with safety fuse. Some foreign materials of this type are
difficult to identify. If such materials must be used, they should be carefully and safely
tested prior to use.

13.5.3 NONEL Preparation Sequence
The following procedures provide guidance on the complete assembly of individual components
within the NONEL firing system. Prior to assembly, all components of the NONEL system will
be inspected. If any of the NONEL components are defective, reject the component and use a
satisfactory replacement. The following steps will be used in setting up a demolition shot using
a NONEL firing train:
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1. Conduct a test burn. Cut and discard approximately 6 inches from the free end of the
safety/time fuse to prevent a misfire caused by exposed powder-absorbing moisture from air.
Then cut a 6-foot length of safety/time fuse to check the burning rate. Conduct this test at
least 50 feet downwind from any explosives. Attach a fuse igniter and ignite the fuse. Note
the amount of time required for the fuse to burn. Compute the burning rate per foot by
dividing time in seconds by length in feet. All safety/time fuse in the same roll should burn
at the same rate. In older types of fuse coils, the rate should be between 30 and 45 seconds
per foot. New safety fuse (M700) should burn uniformly at 40 seconds per foot.
2. Prepare a safety/time fuse. Cut fuse long enough to permit the person initiating the charge
to reach a safe distance by walking at a normal pace before the explosion. Plan to dual prime
and use a minimum of 6 feet under normal conditions. This cut should be made squarely
across the fuse using an approved crimper. Attach and weatherproof the fuse igniters to the
safety/time fuse.
3. Attach NONEL blasting caps. Take one blasting cap from the cap box and inspect it by
looking into its open end. Use only caps that are free of dirt and/or debris. If any foreign
matter or dirt is present, hold it with the open end down and shake it gently or lightly bump it
with one hand holding it against other hand. If foreign matter does not come out, dispose of
the cap and use another. Hold safety fuse vertically with the square-cut end up; slip the
blasting cap gently down over it so that the flash charge of the cap is in contact with the end
of the fuse. If it is not in contact, it may misfire. If the safety/time fuse end is flattened or
too large to enter the blasting cap freely, roll it between thumb and fingers until its size is
reduced to permit free entry. After the blasting cap has been seated, hold it firmly against the
fuse. Slide a second finger down the outer edge of the blasting cap to guide the crimpers,
thus obtaining accurate crimping position. Slightly crimp the blasting cap at a point between
0.125 and 0.25 inch from the open end. Position the blasting cap and time fuse to the side or
behind the body to complete the crimp. Ensure the downrange area of the cap is clear before
completing the crimp. For weatherproofing blasting caps, an additional crimp may be
installed 0.125 inch above, with a 90-degree turn.
4. Secure caps and the safety/time fuse. Once the initiator(s) have been assembled, secure
them in an approved container and transport them to the demolition site.
5. Prepare and place all explosive charges. Explosive charges will be prepared and placed
according to the Demolition Team Leader’s approved Demolition Plan.
6. Prime the explosive charges. When all non-essential personnel have departed the
demolition area and arrived at the firing point, request permission from the SUXOS to prime.
When permission is granted, connect the blasting caps to the demolition shot. This can be
done by “priming-in” directly to the donor charge or to the detonating cord that leads to the
shot. Safety/time fuse should be laid in a straight line and secured by earth or suitable
material at each end of the fuse. This will prevent the fuse from coiling on itself after
ignition. The safety/time fuse should not be allowed to cross itself or another fuse. After all
items have been placed and secured, ensure the proper explosive continuity is intact.
Visually inspect all components of the downrange firing train.
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13.5.4 NONEL Firing Procedures
1. Account for all site personnel. Once the demolition charges have been primed and set and
all non-essential personnel have arrived at the safe area, a head count will be taken. All
personnel will be accounted for in various positions around the demolition site.
Communicate with road guards to ensure that all are accounted for in their safe area, and that
no personnel have entered the EZ. Ensure that all notifications have been made and all site
personnel have taken cover.
2. Verbal warning. Make three loud verbal announcements of “fire in the hole” on the radio
and/or three long blasts on the safety vehicle horn. Wait for a response.
3. Initiate the charge. If there is no response from the verbal warning, initiate the charge by
removing the safety pin on the igniter, hold the igniter barrel in one hand, and grasp the pull
ring with other. When the firing command is given, push the ring and shaft in, turn it 90
degrees, and pull the shaft and ring out. The percussion primer in the igniter should fire and
smoke should be observed coming from the time fuse. Mark the time of ignition. If no
ignition occurs, repeat this process up to two times (three total attempts). If there is no
ignition after three attempts, cut the time fuse near the igniter and attach a new igniter.
Repeat initiation until ignition occurs. Mark the time of ignition and depart the demolition
site for the safe area.
4. Account for all site personnel. After ignition, conduct a head count to ensure that everyone
is in the safe area and no one has entered the EZ.
5. Countdown to detonation. Give all personnel a verbal standby via radio communications at
1 minute, 30 seconds, and 10 seconds until detonation times. Take cover for detonation. If a
misfire occurs, proceed to the NONEL Misfire Procedures (Section 5.1.5)
6. Wait 5 minutes. After the detonation, observe a 5-minute wait time.
7. Check the shot. After the 5-minute wait time, the Demolition Team Leader and one other
UXO Technician will proceed to the shot area. One person will check the shot, and the
second will remain at a safe distance to render assistance or aid, if required. A thorough
search of the shot hole and immediate area will be conducted with a magnetometer to ensure
that complete demolition was accomplished. If the shot is clear, the Demolition Team
Leader will notify the SUXOS.
8. All clear. The SUXOS will notify all personnel that the shot is clear and they may leave the
safe area and open access roads as applicable.

13.5.5 NONEL Misfire Procedures
When using NONEL firing systems, the most common causes of misfires include improperly
seating the cap to safety/time fuse, moisture in the time fuse, and/or a break in the explosive
train. The following steps will be taken in the event of a NONEL misfire:
1. Wait at least 1 hour. Allow a minimum of 1 hour to pass after the maximum delay

predicted for any part of the demolition shot has passed for NONEL-initiated cap misfires
before starting to investigate.
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2. Investigate firing train. After the 1-hour waiting time has passed, proceed downrange and
check the safety/time fuse, NONEL caps, detonating cord, and main charge.
3. Make corrective action. If the caps failed to function, cut the detonating cord between the

cap and the main charge. Attach a new cap and safety/time fuse to the end of the detonating
cord and repeat firing procedures. If the detonating cord failed to function, attach a new cap
and safety/time fuse to the end of the detonating cord and repeat firing procedures. If the
main charge failed to function, re-prime the main charge (if intact) or place a new charge
alongside the failed charge. Repeat firing procedures.

13.6 GUIDELINES FOR USING DETONATING CORD
The use of detonating cord in firing systems is especially applicable for multiple shots, under
water, and underground blasting, because the blasting cap of the initiating system may remain
above the water or ground. Detonating cord may be detonated by electric and NONEL blasting
caps, shock tube/NONEL detonators, or other explosive sources.
Detonating cord connections can be made in many shapes and forms. The main line/branch line
and ring main systems are the most commonly used. When using a main line/branch line system,
any number of branch lines may be connected to a main line, but only one branch line is
connected to a main line at any one point. A branch line is never connected to a main line at a
splice in the main line. The ring main is basically the same, except the ring main line makes a
complete circle back to the initiation point. Any number of extensions can stem from the ring.
The items listed below are safety precautions to be observed while using detonating cord:
•

Use only a clean, sharp knife to cut detonating cord. This is the safest way to cut detonating
cord.

•

Do not attempt to cut detonating cord with a blow from a sharp or blunt object or by sawing.
Such action could cause the detonating cord to detonate.

•

Always cut detonating cord from the spool before attaching it to the downline charge. This
will minimize the destructive effect of a premature detonation of the demolition charge.

•

Do not damage the covering or the explosive core. Such damage may cause a misfire.

•

Layout the lines of detonating cord as straight as possible but not stretched taut. Detonating
cord forms a spiral as it is unwound from the spool and must be straightened out carefully to
avoid misfire.

•

Ensure that branch lines touch one another or the main line only at the connections.
Touching branch lines may be blown apart without detonation. Avoid kinks and sharp bends
in laying out detonating cord. A misfire is probable in these cases.
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The actual connections of the various lines, branches, and/or lengths of detonating cord vary
depending on the type of shot. The following items are types of connections to be used when
attaching multiple sections of detonating cord:
•

The square knot is used to extend a line of detonating cord. The 6 inches of cord protects the
active part of the cord from moisture. At low temperatures, detonating cord is brittle. A
detonating cord clip, twine, tape, wire, or twist ties may be used in lieu of the square knot.

•

A modified girth hitch is used to connect a branch line of detonating cord to a main line of
detonating cord. The angle between the branch and main line shall not be less than 90
degrees; the branch line may fail to detonate if the angle is less. The 6 inches of cord
protects the active part of the connection from moisture. Girth hitches must be tight to
prevent slipping on the main line. Tape or twine may be used to prevent slipping and
unraveling during cold weather operations.

•

A detonating cord connector can be used to connect detonating cord end-to-end or at right
angles. This connector may also be used to fasten a blasting cap, either electric or NONEL,
to the detonating cord for initiation.

•

Tape may be used to splice two lengths of detonating cord together and to attach branch lines
to the main line. When splicing two cords together, overlap the two ends to permit
approximately 6 inches of overlap beyond the taped portion. Connect branch lines by taping
the branch line to the main line, leaving a 6-inch pigtail extending along the main line and
away from the source of initiation.

In most instances, the main charge or detonating cord should be dual-primed. A dual-firing
system consists of two completely independent initiating systems. Each system is capable of
initiating the charge by itself. The following items describe various dual-priming systems that
attach to the main charge or detonating cord:
•

A dual-priming system for detonating cord can consist of two independent electric, NONEL,
or shock tube/NONEL systems attached to a single length of detonating cord. The
detonating cord should have a 6-inch pigtail at the initiation point.

•

A dual-priming system for the main charge can be installed by using priming adapters. If
priming adapters are not available but blocks have cap wells, insert a blasting cap/NONEL
detonator into each cap well, tie it in place with a string, or fasten it with tape or some other
available material. If the demolition block does not have a cap well, make holes in the block
with a pointed, non-sparking instrument or the pointed handle on M2 crimpers. The hole
must be large enough to contain the blasting caps/detonators. Insert blasting caps/detonators
into holes, tie them in place with a string, or fasten them with tape or some other available
material.

Demolition blocks may be primed with detonating cord in several ways. The following are a few
examples of attachment:
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•

Sensitized detonating cord. The method which offers the greatest assurance of detonation
is to affix a NONEL blasting cap to end of detonating cord and place it in demolition block.

•

Alternate method 1. Tie detonating cord around explosive block (on top of booster, if
present) using clove hitch with two extra turns. The detonating cord must fit snugly against
blocks and loops must be pushed close together. Use an electric/NONEL blasting caps or
shock tube/NONEL detonators to initiate the detonating cord at the pigtail.

•

Alternate method 2. Place a loop of detonating cord on explosive with four wraps around
the block and loop. The running end of the detonating cord is pulled through eye of loop and
tightened. This method is also initiated by electric/NONEL blasting caps or shock
tube/NONEL detonators.

•

Whipping method. The whipping method gives an extra boost for priming charges with
detonating cord. Whipping is similar to alternate method 2 except eight wraps of detonating
cord are placed around the explosive. When using lightweight detonating cord, whip with
eight wraps for charges 1.25 pounds or less, and for charges over 1.25 pounds, pyramid
seven wraps on top of nine wraps.

•

Internal knot. To prime plastic explosive with single-strand detonating cord, form knot and
insert knot into a block of explosive or a molded piece of explosive.

•

Double-strand. To prime plastic explosive with double-strand detonating cord, cut two
lengths of detonating cord approximately 36 inches (914 millimeters) longer than line of
ordnance to be disposed of. Marry lengths of detonating cord into a molded piece of
explosive.

•

Underwater demolition. For under water demolition shots, all lengths/sections of
detonating cord will be double-stranded and married together with tape. The attachment
method used on the main charge will vary depending on the type of explosives used. The
detonating cord length will be a minimum of 1.5 times the water depth to allow scope for
current, surface action, and wind. Waterproofing measures will be applied to any exposed
areas of the explosive firing train.

13.7 OPEN BURNING
The establishment and use of a temporary open burning pit for the disposal of MEC is not
anticipated at this site. The preferred method of MEC disposal is detonation. In some rare
instances though, open burning of MEC should be used as a disposal method. The disposal of
propellants and pyrotechnic mixtures would fall into this category. If any of these or similar
items are encountered during field activities, appropriate measures will be taken to safeguard the
items until disposal. The contractor will establish disposal methods in accordance with USACE
EP 1110-1-17, submit a field change request (FCR) to this SOP, request DDESB approval with
an amendment to the ESS, and obtain the appropriate permits to conduct an open burn.
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Enclosure 1
Demolition Plan

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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DEMOLITION PLAN
Project Site:_______________________
SUXOS:
UXOSO:
UXOQC:
Team Leader:

Date:_______________

___________________
___________________
___________________
___________________

Team Members: ___________________
___________________
___________________

_____________________
_____________________
_____________________

Demolitions Ops Start Time: _________

Stop Time: ____________

Communications: _______________________________________________________________
MEC items to be destroyed and location:
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
Required Explosives:

Explosives Used:

Electric Blasting Caps (ea) ___________
Non-Electric Caps (ea)
___________
Shock Tube Detonators (ea) ___________
Detonating Cord (ft)
___________
Shock Tube (ft)
___________
Boosters (ea)
___________
Perforators (ea)
___________
Safety/Time Fuse (ft)
___________
Igniters (ea)
___________
Electric Squibs (ea)
___________

______________
______________
______________
______________
______________
______________
______________
______________
______________
______________

EZ/MSD for Demolition Shot: ___________________
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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Enclosure (1)

Road Guards:
NW: ___________________
SW: ___________________

NE: _________________
SE: _________________

Personnel Assignments:
Notifications:
Cap work up:
Prime in:
RFD check out:
RFD set up:
Sandbags:

____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________
____________________

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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Enclosure 2
Demolition Safety Brief

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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DEMOLITION SAFETY BRIEF
____ Verify notification calls made.
____

Team assignments (from Demo Plan). NOTE: Keep number of personnel setting up the
shot to a minimum, Team Leader + 3, unless more personnel are required.

____

MEC and HE Safety Precautions:
- MEC handling
- HE precautions
- HE handling
- Shock tube precautions
- Detonating Cord
- Caps and/or detonators (25’ separation)
- Prime in precautions
- Overview of Misfire procedures
- EMR/HERO precautions (no radio transmissions within 25’, no cell phones within 25’)

____

Plan of attack (MEC items, locations, demolition materials, etc.)

____

Post blast inspection (personnel and procedures)

____

Exclusion Zone (EZ)/ Minimum Separation Distance (MSD)

____

Watch for low flying aircraft, non-essential personnel, vehicle traffic in the area.

____

No smoking, no horseplay, no unsafe acts.

____

Weather Information

____

Communications

____

Emergency Assistance (hospital, EMS, fire, police)

____

Emergency Radio Protocol (Break-Break-Break, Emergency-Emergency-Emergency,
State nature of emergency, location, assistance need, Rally Points)

____

Emergency response procedures and plan of action.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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Enclosure 3
Explosive Vehicle Checklist

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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EXPLOSIVE VEHICLE INSPECTION, ON-SITE
This form must be filled out for any vehicle carrying explosives, prior to loading.
This form is for use on-site only. If traveling on public highways, use DD Form 626.
DRIVER’S NAME

LICENSE NUMBER

COMPANY
TYPE OF VEHICLE

VEHICLE NUMBER

INSPECTION DATE/TIME

INSPECTOR

PART INSPECTED

SAT

UNSAT

COMMENT

HORN
STEERING SYSTEM
WIPERS
MIRRORS
FIRE EXTINGUISHERS (10 ABC, 2 EACH)
REFLECTORS
EMERGENCY FLASHERS
LIGHTS
ELECTRIC WIRING
FUEL SYSTEM
EXHAUST SYSTEM
BRAKE SYSTEM
SUSPENSION
CARGO SPACE
TIRES, WHEELS, RIMS
TAILGATE
TARPAULIN
PLACARDS
INSPECTION RESULTS (INSPECTOR INITIALS)
ACCEPTED:
REJECTED:
REMARKS

DRIVER SIGNATURE/DATE

INSPECTOR SIGNATURE/DATE

SOP NO.13

Demolition

Enclosure 4
DD Form 626

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050
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MOTOR VEHICLE INSPECTION (TRANSPORTING HAZARDOUS MATERIALS)
(Read Instructions before completing this form.)

This form applies to all vehicles which must be marked 1. GOVERNMENT BILL OF LADING/TRANSPORTATION CONTROL NUMBER
or placarded in accordance with Title 49 CFR.
ORIGIN
a.

SECTION 1 - DOCUMENTATION

DESTINATION
b.

2. CARRIER/GOVERNMENT ORGANIZATION
3. DATE/TIME OF INSPECTION
4. LOCATION OF INSPECTION
5. OPERATOR(S) NAME(S)
6. OPERATOR(S) LICENSE NUMBER(S)
7. MEDICAL EXAMINER'S CERTIFICATE*
9. CVSA DECAL DISPLAYED ON
COMMERCIAL
YES NO
EQUIPMENT*

8. (X if satisfactory at origin)
a. MILITARY HAZMAT ENDORSEMENT

d. ERG OR EQUIVALENT COMMERCIAL:

b. VALID LEASE*

e. DRIVER'S VEHICLE INSPECTION REPORT*

a. TRUCK/TRACTOR

c. ROUTE PLAN

f. COPY OF 49 CFR PART 397

b. TRAILER

YES

NO

SECTION II - MECHANICAL INSPECTION
All items shall be checked on empty equipment prior to loading. Items with an asterisk shall be checked on all incoming loaded equipment.
10. TYPE OF VEHICLE(S)
12. PART INSPECTED
(X as applicable)

11. VEHICLE NUMBER(S)
ORIGIN
(1)

DESTINATION
(2)

ORIGIN
(1)

SAT UNSAT SAT UNSAT

a. SPARE ELECTRICAL FUSES

k. EXHAUST SYSTEM

b. HORN OPERATIVE

l.

c. STEERING SYSTEM

m. SUSPENSION

d. WINDSHIELD/WIPERS

n. COUPLING DEVICES
o. CARGO SPACE

f.

p. LANDING GEAR*

g. FIRE EXTINGUISHER*

q. TIRES, WHEELS, RIMS

h. ELECTRICAL WIRING

r. TAILGATE/DOORS*

i. LIGHTS AND REFLECTORS

s. TARPAULIN*

j.

t. OTHER (Specify)

FUEL SYSTEM*

COMMENTS
(3)

BRAKE SYSTEM*

e. MIRRORS
WARNING EQUIPMENT

DESTINATION
(2)

SAT UNSAT SAT UNSAT

13. INSPECTION RESULTS (X one) ACCEPTED
REJECTED
(If rejected give reason under "Remarks". Equipment will be approved if deficiencies are corrected prior to loading.)
14. SATELLITE MOTOR SURVEILLANCE SYSTEM: (X one) ACCEPTED

REJECTED

15. REMARKS

16. INSPECTOR SIGNATURE (Origin)

17. INSPECTOR SIGNATURE (Destination)

SECTION III - POST LOADING INSPECTION
This section applies to Commercial and Government/Military vehicles. All items will
be checked prior to release of loaded equipment and shall be checked on all incoming
loaded equipment.

ORIGIN
(1)

DESTINATION
(2)

SAT UNSAT SAT UNSAT

COMMENTS
(3)

18. LOADED IAW APPLICABLE SEGREGATION/COMPATIBILITY TABLE OF 49 CFR
19. LOAD PROPERLY SECURED TO PREVENT MOVEMENT
20. SEALS APPLIED TO CLOSED VEHICLE; TARPAULIN APPLIED ON OPEN EQUIPMENT
21. PROPER PLACARDS APPLIED
22. SHIPPING PAPERS/DD FORM 836 FOR GOVERNMENT VEHICLE SHIPMENTS
23. COPY OF DD FORM 626 FOR DRIVER
24. SHIPPED UNDER DOT EXEMPTION 868
25. INSPECTOR SIGNATURE (Origin)

26. DRIVER(S) SIGNATURE (Origin)

27. INSPECTOR SIGNATURE (Destination)

28. DRIVER(S) SIGNATURE (Destination)

DD FORM 626, SEP 1998

PREVIOUS EDITION IS OBSOLETE.

Reset

Page 1 of 3 Pages

INSTRUCTIONS
SECTION I - DOCUMENTATION
General Instructions.
All items (2 through 9) will be checked at origin prior to
loading. Items with an asterisk (*) apply to commercial
operators or equipment only. Only Items 2 through 7 are
required to be checked at destination.
Items 1 through 5. Self explanatory.
Item 6. Enter operator's Commercial Driver's License (CDL)
number or Military OF-346 License Number. CDL and OF-346
must have the HAZMAT and other appropriate endorsements
IAW Part 383.
Item 7. *Enter the expiration date listed on the Medical
Examiner's Certificate.
Item 8.a. APPLIES TO MILITARY OPERATORS ONLY. Military
Hazardous Materials Certification. In accordance with
applicable service regulations, ensure operator has been
certified to transport hazardous materials.

SECTION II (Continued)
Item 12.a. Spare Electrical Fuses. Check to ensure that at least
one spare fuse for each type of installed fuse is carried on the
vehicle as a spare or vehicle is equipped with an overload
protection device (circuit breaker). (49 CFR 393.95)
b. Horn Operative. Ensure that horn is securely mounted and
of sufficient volume to serve purpose. (49 CFR 393.81)
c. Steering System. The steering wheel shall be secure and
must not have any spokes cracked through or missing. The
steering column must be securely fastened. Universal joints shall
not be worn, faulty or repaired by welding. The steering gear box
shall not have loose or missing mounting bolts or cracks in the
gear box mounting brackets. The pitman arm on the steering gear
output shaft shall not be loose. Steering wheel shall turn freely
through the limit of travel in both directions. All components of a
power steering system must be in operating condition. No parts
shall be loose or broken. Belts shall not be frayed, cracked or

b. *Valid Lease. Shipper will ensure a copy of the
appropriate contract of lease is carried in all leased vehicles and
is available for inspection. (Defense Transportation Regulation
(DTR) requirement.)

slipping. The power steering system shall not be leaking. (49

c. Route Plan. Prior to loading any Hazard Class/Division
1.1, 1.2, or 1.3 (Explosives) for shipment, ensure that the
operator possesses a written route plan in accordance with 49
CFR Part 397. Route Plan requirements for Hazard Class 7
(Radioactive) materials are found in 49 CFR 397.101.

free from breaks, cracks or defects that would make operation of

d. Emergency Response Guidebook (ERG) or Equivalent.
Commercial operators must be in possession of an ERG or
equivalent document. Shipper will provide applicable ERG
page(s) to military operators.
e. *Driver's Vehicle Inspection Report. Review the
operator's Vehicle Inspection Report. Ensure that there are no
defects listed on the report that would affect the safe operation
of the vehicle.
f. Copy of 49 CFR Part 397. Operators are required by
regulation to have in their possession a copy of 49 CFR Part
397 (Hazardous Materials Driving and Parking Rules). If
military operators do not possess this document, shipper may
provide a copy to operator.
Item 9. *Commercial Vehicle Safety Alliance (CVSA) Decal.
Check to see if equipment has a current CVSA decal and mark
applicable box. Vehicles without CVSA, check documentation
of the last vehicle periodic inspection.

CFR 396 Appendix G)
d. Windshield/Wipers. Inspect to ensure that windshield is
the vehicle unsafe; that the view of the driver is not obscured and
that the windshield wipers are operational and wiper blades are in
serviceable condition. Defroster must be operative when
conditions require. (49 CFR 393.60, 393.78 and 393.79)
e. Mirrors. Every vehicle must be equipped with two rear
vision mirrors located so as to reflect to the driver a view of the
highway to the rear along both sides of the vehicle. Mirrors shall
not be cracked or dirty. (49 CFR 393.80)
f. Warning Equipment. Equipment must include three
bidirectional emergency reflective triangles that conform to the
requirements of FMVSS No. 125. FLAME PRODUCING DEVICES
ARE PROHIBITED. (49 CFR 393.95)
g. Fire Extinguisher. Military vehicles must be equipped with
two serviceable fire extinguishers with an Underwriters
Laboratories rating of 10 BC or more. (Commercial motor vehicles
must be equipped with one serviceable 10 BC Fire Extinguisher).
Fire extinguisher(s) must be located so that it is readily accessible
for use and securely mounted on the vehicle. The fire extinguisher
must be designed, constructed and maintained to permit visual

SECTION II - MECHANICAL INSPECTION
General Instructions.
All items (12.a. through 12.t.) will be checked on all
incoming empty equipment prior to loading. All
UNSATISFACTORY conditions must be corrected prior to
loading. Items with an asterisk (*) shall be checked on all
incoming loaded equipment. Unsatisfactory conditions that
would affect the safe off-loading of the equipment must be
corrected prior to unloading.

DD FORM 626, SEP 1998

determination of whether it is fully charged. (49 CFR 393.95)
h. Electrical Wiring: Electrical wiring must be clean and
properly secured. Insulation must not be frayed, cracked or
otherwise in poor condition. There shall be no uninsulated wires,
improper splices or connections. Wires and electrical fixtures
inside the cargo area must be protected from the lading. (49 CFR
393.28, 393.32, 393.33)

Page 2 of 3 Pages

INSTRUCTIONS
SECTION II (Continued)

SECTION II (Continued)

i. Lights/Reflectors. (Head, tail, turn signal, brake,
clearance, marker and identification lights, Emergency Flashers).
Inspect to see that all lighting devices and reflectors required are
operable, of proper color and properly mounted. Ensure that
lights and reflectors are not obscured by dirt or grease or have
broken lenses. High/Low beam switch must be operative.
Emergency Flashers must be operative on both the front and
rear of vehicle. (49 CFR 393)

q. Tires, Wheels and Rims: Inspect to ensure that tires are
properly inflated. Flat or leaking tires are unacceptable. Inspect tires
for cuts, bruises, breaks and blisters. Tires with cuts that extend into
the cord body are unacceptable. Thread depth shall not be less than:
4/32 inches for tires on a steering axle of a power unit, and 2/32
inches for all other tires. Mixing bias and radial on the steering axle is
prohibited. Inspect wheels and rims for cracks, unseated locking rings,
broken, loose, damaged or missing lug nuts or elongated stud holes.
(49 CFR 396 Appendix G)

j. Fuel System. Inspect fuel tank and lines to ensure that
they are in serviceable condition, free from leaks, or evidence of
leakage and securely mounted. Ensure that fuel tank filler cap is
not missing. Examine cap for defective gasket or plugged vent.
Inspect filler necks to see that they are in completely serviceable
condition and not leaking at joints. (49 CFR 393.83 and 396
Appendix G)
k. Exhaust System. Exhaust system shall discharge to the
atmosphere at a location to the rear of the cab or if the exhaust
projects above the cab, at a location near the rear of the cab.
Exhaust system shall not be leaking at a point forward of or
directly below the driver compartment. No part of the exhaust
system shall be located where it will burn, char or damage
electrical wiring, fuel system or any other part of the vehicle.
No part of the exhaust system shall be temporarily repaired with
wrap or patches. (49 CFR 393.83 and 396 Appendix G)
l. Brake System (to include hand brakes, parking brakes
and Low Air Warning devices). Check to ensure that brakes are
operational and properly adjusted. Check for audible air leaks
around air brake components and air lines. Check for fluid leaks,
cracked or damaged lines in hydraulic brake systems. Ensure
that parking brake is operational and properly adjusted. Low Air
Warning devices must be operative. (49 CFR 396 Appendix G)
m. Suspension. Inspect for indications of misaligned,
shifted or cracked springs, loosened shackles, missing bolts,
spring hangers unsecured at frame and cracked or loose U-bolts.
Inspect for any unsecured axle positioning parts, and sign of
axle misalignment, broken torsion bar springs (if so equipped).
(49 CFR 396 Appendix G)
n. Coupling Devices (Inspect without uncoupling). Fifth
Wheels: Inspect for unsecured mounting to frame or any missing
or damaged parts. Inspect for any visible space between upper
and lower fifth wheel plates. Ensure that the locking jaws are
around the shank and not the head of the kingpin. Ensure that
the release lever is seated properly and safety latch is engaged.
Pintle Hook, Drawbar, Towbar Eye and Tongue and Safety
Devices: Inspect for unsecured mounting, cracks, missing or
ineffective fasteners (welded repairs to pintle hook is prohibited).
Ensure safety devices (chains, hooks, cables) are in serviceable
condition and properly attached. (49 CFT 396 Appendix G)
o. Cargo Space. Inspect to ensure that cargo space is
clean and free from exposed bolts, nuts, screws, nails or
inwardly projecting parts that could damage the lading. Check
floor to ensure it is tight and free from holes. Floor shall not be
permeated with oil or other substances. (49 CFR 177.815(e)(1)
and 398.94)
p. Landing Gear. Inspect to ensure that landing gear and
assembly are in serviceable condition, correctly assembled,
adequately lubricated and properly mounted.
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r. Tailgate/Doors. Inspect to see that all hinges are tight in body.
Check for broken latches and safety chains. Doors must close
securely. (49 CFR 177.835(h))
s. Tarpaulin. If shipment is made on open equipment, ensure that
lading is properly covered with fire and water resistant tarpaulin. (49
CFR 177.835(h))
t. Other Unsatisfactory Condition. Note any other condition which
would prohibit the vehicle from being loaded with hazardous materials.
Item 14. For AA&E and other shipments requiring satellite surveillance,
ensure that the Satellite Motor Surveillance System is operable.
Shipper will instruct the driver to send a "test" emergency message to
DTTS by having the driver activate the "emergency (panic) button".
Shipper will contact DTTS at 1-800-826-0794 to verify that test
message was received. Message must be received by DTTS for
system to be considered operational.

SECTION III - POST LOADING INSPECTION
General Instructions.
All items will be checked prior to the release of loaded equipment.
Shipment will not be released until deficiencies are corrected. All items
will be checked on incoming loaded equipment. Deficiencies will be
reported in accordance with applicable service regulations.
Item 18. Check to ensure shipment is loaded in accordance with 49
CFR Part 177.848 and the applicable Segregation or Compatibility
Table of 49 CFR 177.848.
Item 19. Check to ensure the load is secured from movement in
accordance with applicable service outload drawings.
Item 20. Check to ensure seal(s) have been applied to closed
equipment; fire and water resistant tarpaulin applied on open
equipment.
Item 21. Check to ensure each transport vehicle has been properly
placarded in accordance with 49 CFR Part 172
Subpart F.
Item 22. Check to ensure operator has been provided shipping papers
that comply with 49 CFR Part 172 Subpart C. For shipments
transported by Government vehicle, shipping paper will be DD Form
836.
Item 23. Ensure operator(s) sign DD Form 626, are given a copy and
understand the hazards associated with the shipment.
Item 24. Applies to Commercial Shipments Only. If shipment is made
under DOT Exemption 868, ensure that shipping papers are properly
annotated and copy of Exemption 868 is with shipping papers.

Page 3 of 3 Pages

SOP NO.13

Demolition

Enclosure 5
USACE Procedures for Demolition of Multiple Rounds (Consolidated Shots)
on Ordnance and Explosive (OE) Sites

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08 /OMA

13-13

SOP NO.13

Demolition

This page intentionally blank.

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0050

Q:\1617\0195\MMRP RI WP\Rev3\AppxE\IAAAP RI WP AppxE_rev2.doc\10-Apr-08 /OMA

13-14

US Army Corps
of Engineers
Engineering and Support
Center, Huntsville

Procedures for Demolition of Multiple Rounds
(Consolidated Shots) on Ordnance and Explosives (OE)
Sites

AUGUST 1998 (Terminology Update March 2000)

FOREWORD
The terminology in this report has been updated (March 2000) to reflect terminology
used in the field. Specifically the term “personnel separation distance” has been
replaced with the term “minimum separation distance for intentional detonations.” This
is a change in terminology only, no change in content.
Per discussions with Dr. Chester Canada, Department of Defense Explosives Safety
Board (DDESB) and Mr. Cliff Doyle, U.S. Army Technical Center for Explosives Safety
(USATCES) this report is not re-submitted to the DDESB for approval.

ii
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1.0

Introduction

The U.S. Army Engineering and Support Center, Huntsville (USAESCH) includes the
Ordnance and Explosives Center of Expertise (OE-CX). Part of the OE-CX mission is
development of procedures for removal and destruction of munitions found on OE sites.
Standard procedures are to destroy the munitions by detonation on site. This includes
both single round detonation in-place and multiple round detonation (or consolidated
shots) at a pre-determined location. The procedures for multiple round detonation are
described in this paper.
There are two situations that may describe the consolidated shot process: 1) munitions
may be collected from anywhere on site and detonated at a designated, sited disposal
area or 2) munitions may be collected within a grid and detonated at a designated spot
within the grid. In either situation the same procedures, as described in the following
paragraphs, must be followed.
2.0

Placement of Munitions

Munitions shall be placed with their sides touching such that their axis is horizontal as
shown in Figure 1. The munitions shall be placed so that the nose of each munition is
pointing in the same direction. Munitions shall be oriented so that lugs and/or strongbacks, and nose and/or tail plate sections are facing away from personnel locations.

Figure 1 – Placement of Munitions for Consolidated Shots
1

3.0

Minimum Safe Separation Distance for Intentional Detonations

3.0.1 This document covers procedures for intentional detonations only.
3.0.2 In accordance with DoD 6055.9-STD Chapter 5 paragraph E.4.a(2), the
minimum safe separation distance for all personnel will be the greater of the
overpressure distance or the appropriate fragment range as determined by the
maximum fragment range or the mitigated fragment range.
3.1

Overpressure Distance

In accordance with DoD 6055.9-STD Chapter 5 paragraph E.4.a(2), the allowable
overpressure distance will be determined as the scaled distance, K328, based on the
total net explosive weight (NEW) of all munitions plus the initiating explosives.
3.2

Fragment Criteria

3.2.1 Maximum Fragment Range
The maximum fragmentation characteristics shall be computed in accordance with
HNC-ED-CS-S-98-1. The maximum fragment range shall be computed using these
fragmentation characteristics with a trajectory analysis such as the computer software
TRAJ. The maximum fragment range shall be the maximum fragmentation distance
computed for the most probable munition (MPM) for an OE area at a site, and this shall
be the maximum fragment range for a consolidated shot.
3.2.2 Fragment Mitigation
Fragment mitigation may be provided by an appropriate Department of Defense
Explosives Safety Board (DDESB) approved engineering control. Typical engineering
controls for intentional detonation include tamping and sandbags. The design of such
an engineering control shall be based on the maximum fragmentation characteristics of
the MPM. The NEW used for the design of the engineering control shall be the total
NEW of all munitions plus the initiating explosives. Engineering controls not already
approved by DDESB may be submitted (along with appropriate technical data) as part
of a site specific explosive safety submission for use at that site. Engineering controls
will not be put into use until approved by DDESB and specific applications verified by
the appropriate agency; for example, the OE-CX verifies applications for U.S. Army
Corps of Engineers.

4.0

Initiation
2

The consolidated shot shall be initiated in such a manner that detonation of all
munitions is simultaneous.
5.0

References

DoD 6055.9-STD, “Department of Defense Ammunition and Explosives Safety
Standards”, August 1997.
HNC-ED-CS-S-98-1, Methods for Predicting Primary Fragmentation Characteristics of
Cased Explosives, January 1998.
Memorandum, DDESB, DDESB-KO, 27 January 1998, subject: Guidance for Clearance
Plans.
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STRATEGIC DIAGNOSTICS INC.

®

RDX EnSys
SOIL TEST
SYSTEM

70850/70851

RAPID FIELD SCREEN

User’s Guide
IMPORTANT NOTICE
The range of the test is between 1 and 30 ppm
RDX/HMX. The relative standard deviation is10%.
The least detectable concentration is 0.8 ppm (RDX).
This test system should be used only under the
supervision of a technically qualified individual who is
capable of understanding any potential health and
environmental risks of this product as identified in the
product literature. The components must only be used
for the analysis of soil samples for the presence of
RDX/HMX. After use, the kits must be disposed of in
accordance with applicable federal and local
regulations.
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PHASE 1

T E ST P R E PA R AT I O N

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

ITEMSINCLUDEDIN TEST KIT WITH EXTRACTION SET-UPS
❏ 2 Cuvette stopper plugs

❏ 20 Extraction jars

❏ 1 RDX control ampule

❏ 1 Ampule Cracker

❏ 1 Bulb Pipette

❏ 20 30 cc Syringes

❏ 40 Syringe Filters

❏ 1 50mL Conical Tube

❏ 20 Weigh Boats

❏ 20 Wooden Spatulas

❏ 20 5cc Zinc syringes

❏ 20 NitriVer Pillows

❏ 20 10cc Syringe

❏ 20 13mL Tubes

❏ 20 50mL Reaction Vials w/ H2O

❏ 20 Acetic Acid Bulb Pipets

• Your kit will not contain wooden spatulas, extraction jars or weigh boats if it was purchased to use in
conjunction with the TNT Soil Test.

ITEMS NOT INCLUDED IN TEST KIT
❏ 2 mat ched HACH cuve t t e s

❏ Acetone

❏ Waste container

❏ Paper towe l s

❏ C a l c u l at o r

❏ H a ch DR/2000 or DR/2010

❏ D i s p o s able gl ove s

❏ S c i s s o rs

❏ Balance

READ BEFORE PROCEEDING
• Recovery of the RDX from some soil samples is most consistent when the soil samples are air
dried prior to extraction and testing.
• It is recommended that a control be run each day. See p.8 for instructions.
• Nitrates and Nitrites cause false positive results with the RDX test. Therefore, it is necessary to
evaluate the soil for these compounds prior to sample analysis. See p.9 for instructions.
• SDI’s EnSys® RDX Soil Test System is designed for use with either of Hach models DR/2000
or the newer DR/2010 spectrophotometers. Protocols for use of both instruments are
provided in this User’s Guide. Ensure the instrument protocol followed is appropriate for the
instrument being used.
• The Hach DR/2000 is designed to turn off after a few minutes of inactivity. Press the
“READ/ENTER” key every few minutes to prevent DR/2000 from turning off. If DR/2000
turns off, use Reference cuvette to rezero. Newer DR/2000 models and the DR/2010 have an
overide “constant on” feature that allows the machine to run indefinitely. Refer to the
Instrument Operation: Spectrophotometer Setup section of the HACH DR/2000 or DR/2010
User’s manuals.
• If you are using the RDX soil test kit in conjunction with the TNT soil test kit, the sample
extract generated with the TNT test may be used for the RDX test. (Skip steps 2a - 3e of the
RDX test if this scenario applies.) An RDX kit without extraction set-ups can be provided
specifically for this purpose.
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PHASE 1

TES T P REPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST
CLEAN CUVETTES

1b

1a Fill 2 Hach matched cuvettes with
approximately 5 mL water.
1b Cap each with cuvette stopper plug and,
holding plug in place, shake vigorously
for 3 seconds
1c Empty into waste container.
1d Fill cuvettes with approximately 5 mL
acetone.
1e Cap each with cuvette stopper plug and,
holding plug in place, shake
vigorously for 3 seconds
1f Empty into waste container.
1g Repeat acetone wash(steps 1d - 1f).
1h Wipe outside of cuvette with paper
towels. Take care to especially clean the
side labeled “25 mL” and the side
opposite.

Cuvette

Cuvette
stopper
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PHASE 2

SAMPLE EXTRACTION & PREPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING
• Sample should be mixed to ensure a homogeneous sample.
WEIGH SAMPLE
2c

2a Place an unused weigh boat on pan
balance.
2b Press ON/MEMORY button on pan
balance. Balance will beep and display
0.0.
2c Weigh out 10+/-0.1 grams of soil.
2d If balance turns off prior to completing
weighing, use empty weigh boat to
retare, then continue.

EXTRACT RDX

3b

Weigh Boat

Pan balance

Wooden spatula

34a Measure 50mL acetone in the 50mL
graduated conical tube.
3b Pour acetone into the extraction jar.
3c Using wooden spatula, transfer 10
grams of soil from weigh boat into
extraction jar.
3d Recap extraction jar tightly and shake
vigorously for three minutes.
3e Allow to settle for five minutes.
50mL
Conical
Tube

Extraction
jar
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PHASE 3

S A M P L E A N A LY S I S

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST
If nitrates/nitrites are present, follow instruction in bold type, if not, ignore .

ANALYZE SAMPLE
4a Using the 10cc syringe slowly draw up exactly
5.5mL of sample extract being careful to exclude
air bubbles. (8-10mL if nitrate/nitrite interferents
4a
are present)
4b (If nitrate/ nitrite interferents are present, attach
Alumina-A cartridge to syringe filter discarding
single drops of filtrate into a waste container until
5 mL of extract remain. Dropwise, add the
remaining 5 mL of filtrate to the 13 mL tube.)
Attach the syringe filter securely to the syringe
and dispense into 13mL tube. Cut open tip of
Acetic Acid bulb pipet and expel contents into
13mL tube. Cap & shake. Repeat steps 4a - 4b for
remaining samples.
4c Cut open one end of a NitriVer pillow and pour it
into a 50mL Reaction Vial containing water.
Prepare a vial for each sample. (Do not let the
NitriVer powder/water solution stand longer than
10 minutes before adding sample.)
4d Remove plunger from 5cc zinc syringe and quickly
pour the solution from the 13mL tube into the
syringe barrel. Hold syringe over Reaction Vial as
dripping will occur.
4e Replace the plunger & invert twice.
4f Rapidly filter the solution into the 50mL Reaction
Vial. Cap and shake for 30 seconds. Repeat 4d - 4f
for remaining samples.
4g Allow this reaction to incubate for 15 minutes
while color develops.
4h Proceed to page 6 during incubation.

13mL tube

10 cc
syringe

Syringe
filter

NitriVer
Pillow

Acetic Acid
bulb pipette

Zinc
Syringe
50mL Reaction Vial

(in foil bag)
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PHASE 4

INTERPRETATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING
• Designate a “Reference” and “Sample”cuvette.
SPECTROPHOTOMETER PREPARATION
5a1 Turn on Hach DR/2000. The instrument will read
“SELF-TEST” followed by “Method?”. Select
5b
Method “0” and press the “READ/ENTER” key.
or
5a2 Turn on the Hach DR/2010. The instrument will
read “Self-Test V.xx”, then “Enter Program #”.
Press the [Shift] key (do not hold) and then the
[ABS/8] key. Note: Select Program # ”0” may
also be used to select absorbance mode on the
DR/2010.
5b Rotate the wavelength dial until the small display
shows: 510 nm.
5c Fill both cuvettes with acetone to the 25 mL line.
5d Insert “Reference" cuvette into cell holder on Hach
DR/2000 or DR/2010 with side marked “25 mL” on
5d
the right.
5e1 Close light shield of the DR/2000 and press
“CLEAR/ZERO” key to establish the reference.
The display will read “WAIT” and then “0.000
Abs.”.
or
5e2 Close the light shield of the DR/2010 and press the
[ZERO] key. The display will read “Zeroing...” then
“0.000 Abs.”.
5f Remove the “Reference” cuvette and place the
“Sample” cuvette in the cell holder.
5g1 On the DR/2000, press the “READ/ENTER” key
and record the absorbance on the worksheet as
“Absbackground”.
or
5g2 On the DR/2010, press the [READ] key and record
the absorbance on the worksheet as
“Absbackground”.
5h If reading is greater than 0.002 in magnitude
(+ or -), clean cuvettes and redo steps 2a - 2g.
5i Empty acetone from “Sample” cuvette into waste
container

Cuvette
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PHASE 4

INTERPRETATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST
FILTER SAMPLE
6a Disassemble a 30cc syringe and
attach a syringe filter.
6b After incubation, shake reacted
sample vigorously and pour into
barrel of 30cc syringe. Insert
plunger. Press firmly and expel
total contents into the HACH
cuvette.

Cuvette

30 cc
syringe

Syringe
filter

READ SAMPLE

7a

7a Place the “Sample” cuvette in the
cell holder.
7b1 On the DR/2000, press the
“READ/ENTER” key and record
the absorbance on the worksheet.
or
7b2 On the DR/2010, press the
[READ] key and record the
absorbance on the worksheet.
7c Clean cuvette between samples
using procedure in steps 1a - 1h.

INTERTRETATION OF RESULTS
8a Subtract 0.014 value from the
sample absorbance values
8b Divide this value by 0.0225 and
record on the worksheet. This
value is the RDX concentration of
the sample in parts per million.
[RDX] (ppm) = Abs - 0.014
0.0225
Note: For sample concentrations
greater than 30ppm the sample
extract should be diluted with
acetone and reanalyzed.
Remember to multiply the result
by the dilution factor in order to
determine the correct
concentration.

Minimum Detection Levels
RDX
HMX
PETN
Nitroglycerine
Nitroguanadine
Nitrocellulose

0.8 ppm
2.4 ppm
1.0 ppm
8.9 ppm
10.1 ppm
42.2 ppm
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CONTROL (QA/QC) CHECK
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST
• The RDX control is optional but it is recommended
that it be run daily.
PREPARE CONTROL
1 Measure 50 mL acetone in a graduated
50mL conical tube.
2 Pour into extraction jar.
3 Open RDX control ampule by slipping
ampule cracker over top, and then
breaking tip at scored neck.
4 Transfer entire contents of RDX control
ampule into extraction jar using empty
4
bulb pipette.
5 Cap extraction jar and shake.

50mL
Conical
Tube

Extraction
jar

RDX

ANALYZE THE CONTROL
Repeat steps 4a - 7c on pages 5 - 7

Record the absorbance on the worksheet as
“Abscontrol”.
Absorbance must be between 0.174 - 0.274
for the test to be in control.
If test is not in control, clean “Sample”
cuvette, and then redo steps 4a- 7c using
the remaining liquid in the extraction jar.
If test is in control clean “Sample” cuvette
before proceeding with samples.

Bulb pipette

Ampule
cracker

If kept tightly capped, the control can be
used again for additional QC runs.
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BACKGROUND - NITRATE/NITRITES TEST
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

• Site representative samples must be run prior
to analysis for RDX to ensure that Nitrate/Nitrite
interferents (i.e., fertilizers, degraded explosives,
etc.) are not present. Please call Technical Services
at (800)544-8881.
• These interferents cause a color reaction with the
test identical to RDX and will lead to false positives.
• If Nitrates/Nitrites are present, Alumina–A cartridges
must be utilized (refer to step 4b). These will quickly
and easily remove the interferents from the soil extract
during the extra filtration steps.
(Alumina-A cartridges suitable for this application are
available from Alltech Associates, Inc. 2051 Waukegan
Road, Deerfield, IL 60015, Part # 210094 (300 mg./
25 pk.), Phone: (800)255-8324 & (847)948-8600,
Fax: (847)948-1078.)
READ BEFORE PROCEEDING
• Sample should be mixed to ensure a homogeneous
sample.
1) Repeat steps 2a - 4c on page 4 & 5.
2) Omit steps 4d - 4e*
* Zinc syringe is not used when testing for
Nitrates/Nitrites.
3) Proceed with steps 4f - 7c
Record the absorbance on the worksheet as “Abs
Nitrate/Nitrite”.
If the absorbance is <0.05, the samples are free of
Nitrates/Nitrites and the samples can be tested.
If absorbance is > 0.05, then Alumina–A cartridges
must be utilized to remove nitrate/nitrite interferents.
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QUALITY CONTROL
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

System Description

How It Works

Each SDI EnSys® RDX Soil Test System contains
enough material to perform twenty complete tests.
The RDX Soil Test is divided into four phases. The
instructions and notes should be reviewed before
proceeding with the test.

Controls, Samples, and color-change reagents are
added to cuvettes. The concentration of RDX in an
unknown Sample is determined by evaluating how much
color is developed.

Quality Control

Hotline Assistance
If you need assistance or are missing necessary Test
System materials, call toll free: 1-800-544-8881.

Validation and Warranty Information
Product claims are based on validation studies carried
out under controlled conditions. Data has been collected
in accordance with valid statistical methods and the
product has undergone quality control tests of each
manufactured lot.
Strategic Diagnostics Inc. does not guarantee that the
results with the RDX Soil Test System will always agree
with instrument-based analytical laboratory methods. All
analytical methods, both field and laboratory, need to be
subject to the appropriate quality control procedures.

Standard precautions for maintaining quality control:
Do not use reagents or components from one Test
System with reagents or components from another
Test System.
Do not use the Test System after its expiration date.
The sample must be analyzed within 60 minutes of the
color incubation step.
Results may not be valid if DR/2000 or DR/2010
reading for Control is outside of the range of 0.174 0.274.

Storage and Handling Precautions
Wear protective gloves and eye wear.
Store kit at room temperature and out of direct sunligh
(less than 80°F).
If acetone comes into contact with eyes, wash
thoroughly with cold water and seek immediate
medical attention.
Operate test at temperatures greater than 4˚ C/40˚ F
and less than 39˚ C/100˚ F.
After use, dispose of kit components in accordance
with applicable federal and local regulations.
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ON-SITE QUALITY CONTROL/QUALITY ASSURANCE
R E C O M M E N D AT I O N S
SDI EnSy s ® TEST SYSTEM
Please read the following before proceeding with field testing.Q
SAMPLING
The result of your screening test is only as valid as the sample that was analyzed. Samples should be
homogenized thoroughly to ensure that the 10 grams you remove for field testing is representative of the
sample as a whole. All other applicable sample handling procedures should be followed as well.

PRIOR TO TESTING SAMPLES
Carefully follow the instructions in the User’s Guide included with every test kit. This is the key element in
obtaining accurate results. In addition, store your unused test kits at room temperature and do not use them
past their expiration date (see label on each test kit).

INTERNAL TEST QC
One control is provided with each Kit to provide internal test system quality control. Test runs resulting in a
number that falls outside of the specified range should be repeated to ensure valid conclusions.

QA/QC
The validity of field test results can be substantially enhanced by employing a modest, but effective
QA/QC plan. SDI recommends that you structure your QA/QC plan with the elements detailed below.
These have been developed based on the data quality principles established by the U.S. Environmental
Protection Agency.
A.
B.
C.
D.
E.
F.
G.
H.
I.
J.

Sample Documentation
1. Location, depth
2. Time and date of collection and field analysis
Field analysis documentation - provide raw data, calibration, any calculations, and final results of
field analysis for all samples screened (including QC samples)
Method calibration - this is an integral part of SDI tests; an RDX control analysis
should be performed daily (see the instructions in the User’s Guide)
Method blank - field analyze fresh acetone
Site-specific matrix background field analysis - collect and field analyze uncontaminated sample
from site matrix to document matrix effect
Duplicate sample field analysis - field analyze duplicate sample to document method repeatability;
at least one of every 20 samples should be analyzed in duplicate
Confirmation of field analysis - provide confirmation of the quantitation of the analyte via an
EPA-approved method different from the field method on at least 10% of the samples; provide
chain of custody and documentation such as gas chromatograms, mass spectra, etc.
Performance evaluation sample field analysis (optional, but strongly recommended) - field
analyze performance evaluation sample daily to document method/operator performance
Matrix spike field analysis (optional) - field analyze matrix spike to document matrix effect
on analyte measurement
Nitrate/Nitrite test - this is an integral part of the SDI EnSys® RDX Test; it should be performed
at least once for each site.

F U RTHER QUESTIONS?
SDI’s Technical Support personnel are always prepared to discuss your quality needs to help you meet your
data quality objectives. (800)-544-8881
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RDX Soil Test - Abbreviated Procedure
STEP

P

R

O

C

E

D

U

R

1

• Clean cuvettes

2

• Add 10 g soil and 50mL acetone to extraction jar

E

• Zero the spectrophotometer at 510 nm

• Shake 3 min., let settle
• Draw up 5.5 mL extract, filter into 13 mL tube
(If NO3/NO2 contaminants present: 8-10 mL of extract, filtered slowly through
Alumina-A cartridge)

• Open bulb pipet, add Acetic Acid to 13 mL tube, mix

3

• Add NitriVer to 50 mL Reaction Vial
• Pour from 13 mL Tube into zinc syringe
• Invert 2X and filter into 50 mL Reaction Vial
• Shake 30 seconds
• Incubate 15 minutes
• Read Abs at 510

4

• Calculate RDX concentration
• [RDX]ppm = (Abs-0.014)/0.0225
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RDX SOIL TEST KIT WORKSHEET
1) Abs “background”

SAMPLE #

2) Abs “control”

ABSORBANCE

3) Abs “Nitrate/Nitrite”

RDX CONC., PPM
RDX abs – 0.014
0.0225
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STRATEGIC DIAGNOSTICS INC.

®

TNT EnSys
SOIL TEST
SYSTEM
RAPID FIELD SCREEN

User’s Guide
IMPORTANT NOTICE
The range of this test is between 1 and 30 ppm
TNT/TNB/DNT. The relative standard deviation is 8%
The least detectable concentration is 0.7 ppm (TNT).
This test system should be used only under the
supervision of a technically qualified individual who is
capable of understanding any potential health and
environmental risks of this product as identified in the
product literature. The components must only be used
for the analysis of soil samples for the presence of TNT.
After use, the kits must be disposed of in accordance
with applicable federal and local regulations.
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PHASE 1

TEST PREPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

ITEMS INCLUDED IN TEST KIT
❏ 2 Cuvette stopper plugs
❏ 1 Ampule cracker
❏ 20 Syringe filters
❏ 20 Wooden spatulas

❏ 20 Extraction jars
❏ 1 TNT control ampule
❏ 1 Bulb pipette
❏ 20 - 30cc syringes
❏ 1 Developer solution
❏ 20 Weigh boats
❏ 1 - 50mL graduated conical tube

ITEMS NOT INCLUDED IN TEST KIT
❏ 2 matched HACH cuvettes
❏ Paper towels
❏ Disposable gloves

❏ Acetone
❏ Hach DR/2000 or DR/2010
❏ Calculator

❏ Waste container
❏ Balance

READ BEFORE PROCEEDING
• For some matrices, air drying the soil samples may result in better TNT
recovery or more reproducible data.
• A slightly modified protocol should be used if the primary analyte of
concern is DNT. Please refer to the modification outlined on page 6.
• It is recommended that a control be run each day. See page 8 for
instructions.
• SDI’s EnSys® TNT Soil Test System is designed for use with either of
Hach models DR/2000 or the newer DR/2010 spectrophotometers.
Protocols for use of both instruments are provided in this User’s Guide.
Ensure the instrument protocol followed is appropriate for the
instrument being used.
• The Hach DR/2000 is designed to turn off after a few minutes of
inactivity. Press the “READ/ENTER” key every few minutes to prevent
DR/2000 from turning off. If DR/2000 turns off, use Reference cuvette
to rezero. Newer DR/2000 models and the DR/2010 have an overide
“constant on” feature that allows the machine to run indefinitely. Refer
to the Instrument Operation: Spectrophotometer Setup section of the
HACH DR/2000 or DR/2010 User’s manuals.
If you are using the TNT test in conjunction with the RDX test it is
important to save your sample extracts. They will be used in the RDX
test. Remember to cap the extracts tightly after use. An RDX kit
without extraction set-ups can be purchased specifically for this
purpose.
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PHASE 1

TEST PREPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

CLEAN CUVETTES

1b

1a Fill 2 Hach matched cuvettes with
approximately 5 mL water.
1b Cap each with cuvette stopper plug
and, holding plug in place, shake
vigorously for 3 seconds.
1c Empty into waste container.
1d Fill cuvettes with approximately 5 mL
acetone.
1e Cap each with cuvette stopper plug
and, holding plug in place, shake
vigorously for 3 seconds.
1f Empty into waste container.
1g Repeat acetone wash (steps 1d - 1f).
1h Wipe outside of cuvette with paper
towels. Take care to especially clean the
side labeled “25 mL” and the side
opposite.

Cuvette

Cuvette
stopper

Page 3 of 12
Part # 30985 Rev. 7

SDI

EnSys ® TNT

Soil Test User’s Guide

8/21/97

PHASE 1

T E ST PR E PA R AT I O N

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING
• Designate a “Reference” and “Sample”cuvette.
SPECTROPHOTOMETER PREPARATION
2a1 Turn on Hach DR/2000. The instrument will read
“SELF-TEST” followed by “Method?”. Select
2b
Method “0” and press the “READ/ENTER” key.
or
2a2 Turn on the Hach DR/2010. The instrument will
read “Self-Test V.xx”, then “Enter Program #”.
Press the [Shift] key (do not hold) and then the
[ABS/8] key. Note: Select Program # ”0” may
also be used to select absorbance mode on the
DR/2010.
2b Rotate the wavelength dial until the small display
shows: 540 nm.
2c Fill both cuvettes with acetone to the 25 mL line.
2d Insert “Reference" cuvette into cell holder on Hach
DR/2000 or DR/2010 with side marked “25 mL”
on the right.
2d
2e1 Close light shield of the DR/2000 and press
“CLEAR/ZERO” key to establish the reference.
The display will read “WAIT” and then “0.000
Abs.”.
or
2e2 Close the light shield of the DR/2010 and press the
[ZERO] key. The display will read “Zeroing...” then
“0.000 Abs.”.
2f Remove the “Reference” cuvette and place the
“Sample” cuvette in the cell holder.
2g1 On the DR/2000, press the “READ/ENTER” key
and record the absorbance on the worksheet as
“Absbackground”.
or
2g2 On the DR/2010, press the [READ] key and record
the absorbance on the worksheet as
“Absbackground”.
2h If reading is greater than 0.002 in magnitude
(+ or -), clean cuvettes and redo steps 2a - 2g.
2i Empty acetone from “Sample” cuvette into waste
container.

Cuvette
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PHASE 2

S A M P L E E X TR AC TI O N & P R E PA R AT I O N

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING
• Sample should be mixed to ensure a homogeneous sample.
WEIGH SAMPLE
3c

3a Place an unused weigh boat on pan
balance.
3b Press ON/MEMORY button on pan
balance. Balance will beep and display
0.0.
3c Weigh out 10+⁄- 0.1 grams of soil.
3d If balance turns off prior to completing
weighing, use empty weigh boat to
retare, then continue.

Weigh Boat

Pan balance

Wooden spatula

EXTRACT TNT
4b

4a Measure 50 mL acetone in the 50mL
graduated conical tube.
4b Pour acetone into an extraction jar.
4c Using wooden spatula, transfer 10
grams of soil from weigh boat into
extraction jar.
4d Recap extraction jar tightly and shake
vigorously for three minutes.
4e Allow to settle for five minutes.
Repeat steps 3a - 4e for each sample to
be tested.

FILTER SAMPLE

5a

50mL
Graduated
Conical
Tube

Extraction
jar

5a Place tip of 30 cc syringe into liquid
above the sediment layer in the
extraction jar and draw up 25 mL of the
sample.
5b Screw the syringe filter onto the end of
the syringe.
5c Press the plunger firmly and dispense
the sample into the “Sample” cuvette.
Syringe
filter
30 cc
syringe

Cuvette
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PHASE 3

S A M P L E A N A LY S I S

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ SAMPLE

6a

6a Place the “Sample” cuvette in the cell
holder.
6b Press the “READ/ENTER” key and
record the absorbance on the
worksheet as “Absinitial”.
6c Remove the “Sample” cuvette from the
cell holder.
6d Add 1 drop of Developer Solution.
6e Cap the “Sample” cuvette and shake
vigorously for 3 seconds.

Cuvette

DNT Analysis Note:
For analysis of samples containing
DNT, and/or where DNT
concentration is of concern, samples
must be allowed to develop for 10
minutes before reading sample
absorbance. This will not effect color
development for other nitroaromatics.
6f Remove the cuvette stopper and place
the “Sample” cuvette in the cell holder.
6g Press the “READ/ENTER” key and
record the absorbance on the
worksheet as “Abssample”.
6h Clean cuvette between samples using
procedure in steps 1a - 1h.

Page 6 of 12
Part # 30985 Rev. 7

SDI EnSys® TNT Soil Test User’s Guide

8/21/97

PHASE 4

INTERPRETATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST
INTERPRETATION OF RESULTS
7a Multiply the “Absinitial” value
for each sample by 4. Enter
these values on the
worksheet.
7b Subtract this value from the
“Abssample” values for each
sample and record on the
worksheet.
7c Divide the adjusted sample
value by 0.0323 and record on
the worksheet. This value is
the TNT concentration of the
sample in parts per million.

TNT(ppm) = Abs sample - (Absinitialx4)
0.0323

Note: For sample
concentrations greater than
30ppm the sample extract
should be diluted with
acetone and reanalyzed.
Remember to multiply the
result by the dilution factor in
order to determine the correct
concentration.
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CONTROL (QA/QC) CHECK
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

• The TNT control is optional, but it is recommended
that it be run daily.
PREPARE CONTROL
1 Measure 50 mL acetone in the 50mL
graduated conical tube.
2 Pour into extraction jar.
3 Open TNT control ampule by slipping
ampule cracker over top, and then
breaking tip at scored neck.
4 Transfer entire contents of TNT control
ampule into extraction jar using bulb
4
pipette.
5 Cap extraction jar and shake vigorously
for 3 seconds.

Ampule
cracker
TNT control

50mL
Graduated
Conical
Tube

Bulb pipette
Extraction
jar

ANALYZE THE CONTROL
7 Place tip of 30 cc syringe in extraction jar
and draw up 25 mL.
8 Attach syringe filter and dispense into
“Sample” cuvette.
9 Add 1 drop of developer solution.
10 Cap the cuvette and shake vigorously for
3 seconds.
11 Remove the cuvette stopper and place in
7
the cell holder.
12 Press “READ/ENTER” key and record
the absorbance on the worksheet as
“Abscontrol”.
Absorbance must be between 0.307 0.373 for the test to be in control.
If test is not in control, clean “Sample”
cuvette, and then redo steps 7-12 using
the remaining liquid from the extraction
8
jar.
13 If test is in control clean “Sample” cuvette
before proceeding with samples.

11

Syringe
filter

30 cc
syringe

Cuvette
stopper

Cuvette

Developer
solution
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QUALITY CONTROL
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

System Description

How It Works

Each SDI EnSys® TNT Soil Test System contains
enough material to perform twenty complete tests.
The TNT Soil Test is divided into four phases. The
instructions and notes should be reviewed before
proceeding with the test.

Controls, Samples, and color-change reagents are
added to cuvettes. The concentration of TNT in an
unknown Sample is determined by evaluating how much
color is developed.

Quality Control

Hotline Assistance
If you need assistance or are missing necessary Test
System materials, call toll free: 1-800-544-8881.

Validation Information
Product claims are based on validation studies carried
out under controlled conditions. Data has been collected
in accordance with valid statistical methods and the
product has undergone quality control tests of each
manufactured lot.
Strategic Diagnostics Inc. does not guarantee that the
results with the TNT Soil Test System will always agree
with instrument-based analytical laboratory methods. All
analytical methods, both field and laboratory, need to be
subject to the appropriate quality control procedures.

Standard precautions for maintaining quality control:
Do not use reagents or components from one Test
System with reagents or components from another
Test System.
Do not use the Test System after its expiration date.
The sample must be analyzed immediately after
adding the Developer Solution.
Results may not be valid if DR/2000 reading for
Control is outside of the range of 0.307 - 0.373.

Storage and Handling Precautions
Wear protective gloves and eye wear.
Store kit at room temperature and out of direct sunlight
(less than 80°F).
If acetone comes into contact with eyes, wash
thoroughly with cold water and seek immediate
medical attention.
Operate test at temperatures greater than 4˚ C/40˚ F
and less than 39˚ C/100˚ F.
After use, dispose of kit components in accordance
with applicable federal and local regulations.
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ON-SITE QUALITY CONTROL/QUALITY ASSURANCE
R E C O M M E N D AT I O N S
SDI EnSy s ® TEST SYSTEM
Please read the following before proceeding with field testing.Q
SAMPLING
The result of your screening test is only as valid as the sample that was analyzed. Samples should
be homogenized thoroughly to ensure that the 10 grams you remove for field testing is representative of
the sample as a whole. All other applicable sample handling procedures should be followed as well.

PRIOR TO TESTING SAMPLES
Carefully follow the instructions in the User’s Guide included with every test kit. This is the key
element in obtaining accurate results. In addition, store your unused test kits at room temperature and do
not use them past their expiration date (see label on each test kit).

INTERNAL TEST QC
One control is provided with each Kit to provide internal test system quality control. Test runs
resulting in a number that falls outside of the specified range should be repeated to ensure valid
conclusions.

QA/QC
The validity of field test results can be substantially enhanced by employing a modest, but effective
QA/QC plan. SDI recommends that you structure your QA/QC plan with the elements detailed below. These
have been developed based on the data quality principles established by the U.S. Environmental Protection
Agency.
A.
B.
C.
D.
E.
F.
G.
H.
I.

Sample Documentation
1. Location, depth
2. Time and date of collection and field analysis
Field analysis documentation - provide raw data, calibration, any calculations, and final results of
field analysis for all samples screened (including QC samples)
Method calibration - this is an integral part of SDI tests; a TNT control analysis should be
performed daily (see the instructions in the User’s Guide)
Method blank - field analyze fresh acetone
Site-specific matrix background field analysis - collect and field analyze uncontaminated
sample from site matrix to document matrix effect
Duplicate sample field analysis - field analyze duplicate sample to document method
repeatability; at least one of every 20 samples should be analyzed in duplicate
Confirmation of field analysis - provide confirmation of the quantitation of the analyte via
an EPA-approved method different from the field method on at least 10% of the samples; provide
chain of custody and documentation such as gas chromatograms, mass spectra, etc.
Performance evaluation sample field analysis (optional, but strongly recommended) - field
analyze performance evaluation sample daily to document method/operator performance
Matrix spike field analysis (optional) - field analyze matrix spike to document matrix effect
on analyte measurement

FURTHER QUESTIONS?
SDI’s Technical Support personnel are always prepared to discuss your quality needs to help you meet
your data quality objectives. Call 1-(800) 544-8881.
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TNT SOIL TEST - ABBREVIATED PROCEDURE
STEP

1

P R O C E D U R E
• Clean cuvettes
• Zero the spectrophotometer at 540 nm

• Add 10 g soil and 50 ml acetone to extraction jar

2

• Shake 3 minutes, let settle
• Draw up 25 mL extract, filter into cuvette

• Read Abs initial, record

3

• Add 1 drop developer solution, shake
• Read Abs sample,record

• Multiply Abs initial by 4

4

• Subtract from Abs sample
• Divide by 0.0323
• TNT(ppm) = Abs sample - (Absinitialx 4)
0.0323
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TNT SOIL TEST KIT WORKSHEET
Abs control

Abs background

2

1
SAMPLE #

Abs

initial

Abs

5

4

3
sample

Abs

initial
x4

Abs

final

(Column 3 - Column 4)

6
TNT CONC ppm
(Column 5/0.0323)
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15

SOP NO. 15
15.1

Explosives Assessment Sampling

PURPOSE AND SCOPE

The purpose of this document is to define the SOP and equipment necessary to conduct an
assessment of solid samples for the presence of explosives at the IAAAP. The procedures
presented below are intended to be used with the WP, and other applicable SOPs. Health and
safety procedures for the investigation are detailed in the Appendix D. Applicable SOPs are
listed below:
•
•

SOP No. 7 – Surveying and Description of Sampling Locations
SOP No. 8 - Sample Identification, Handling, Documentation, Shipping, and Tracking

15.2

PROCUDURE FOR SURFACE ASSESSMENT SAMPLING

The following procedures will be used to complete assessment for explosives.

15.2.1

Explosives

15.2.1.1

Equipment List

The following is an equipment list for explosives assessment activities:
•

TNT and RDX Explosives Field Test Kits

•

Paper towels

•

Camera and film

•

Field logbook/field sheets

•

Permanent marking pen

•

Liquid and solid waste container

•

Appropriate health and safety equipment

15.2.1.2

Test Procedures

The following procedure should be used:
•

Record the sampling location on a site map and in the field logbook.

•

Don a clean pair of nitrile gloves.

•

Follow manufacturer’s recommended procedures to complete testing for the presence of
explosives.

•

Record a description of the sampled soil and the testing results in the field logbook.

15.3

SAMPLE IDENTIFICATION, HANDLING, AND DOCUMENTATION

Samples will be identified, handled, and recorded as described in this SOP and in SOP No. 8.
Remedial Investigation Work Plan
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SOP NO. 15
15.3.1

Explosives Assessment Sampling

DOCUMENTATION

Each field activity must be properly documented to facilitate a timely and accurate
reconstruction of events in the field. Sample Collection Field Sheets (SCFS) will be completed
for all samples screened for explosives (Figure 1).

15.3.1.1

Sample Collection Field Sheet

A SCFS will be completed at each sampling location. The data sheet will be completely filled
in. If items on the sheet do not apply to a specific location, the item will be labeled as NA. The
information on the data sheet includes the following:
•

Sample location number

•

Date and time of sampling

•

Person(s) performing sampling

•

Depth of sample

•

Number of samples taken

•

Sample identification number

•

Any irregularities or problems which may have a bearing on sampling quality

15.3.1.2

Field Logbook

The most important aspect of documentation is thorough, organized and accurate record keeping.
All information pertinent to the investigation and not documented on the boring log will be
recorded in a bound logbook with consecutively numbered pages. All entries in logbooks will be
made in waterproof ink and corrections will consist of line-out deletions that are initialed and
dated. Entries in the logbook will include the following, as applicable:
•

Project name and number

•

Sampler’s name(s)

•

Date and time of sample collection

•

Sample number, location, and depth

•

Sampling method

•

Observations at the sampling site

•

Unusual conditions

•

Information concerning sampling decisions

•

Decontamination observations

•

Weather conditions

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
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SOP NO. 15

Explosives Assessment Sampling

•

Names and addresses of field contacts

•

Names and responsibilities of field crew members

•

Names and titles of any site visitors

•

Location, description, and log of photographs (if taken)

•

References for all maps and photographs

•

Signature and date by personnel responsible for observations

Field investigation situations vary widely. No general rules can include each type of information
that must be entered in a logbook for a particular site. A site-specific logging procedure will be
developed to include sufficient information so that the sampling activity can be reconstructed
without relying on the memory of field personnel. The logbooks will be kept in the field team
member's possession or in a secure place during the investigation. Following the investigation,
the logbooks will become a part of the final project file.
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SOP NO. 15

Explosives Assessment Sampling
FIGURE 1 – SAMPLE COLLECTION FIELD SHEET
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APPENDIXF

Field Forms

Forms that will be used during the project are.
SAFETY FORMS:
Safety Compliance..........................................................Appendix D Attachment 2
Daily Safety Task Analysis ............................................Appendix D Attachment 2
USACE Incident Report ................................................Appendix D Attachment 2
Daily Health and Safety Report .....................................Appendix F
Tailgate Safety Forms.....................................................Appendix F
SOP FORMS:
Survey Area Report Form...............................................Appendix E, SOP 1 Attachment 1
Digital Geophysical Mapping Field and QC Log...........Appendix E, SOP 1 Attachment 2
Soil Sample Collection Field Sheet ................................Appendix E, SOP 2, 3
Drilling Log ....................................................................Appendix E, SOP 2, 3
Sample Collection Field Sheet (Sediment).....................Appendix E, SOP 4
Chain of Custody ............................................................Appendix E, SOP 8
Demolition Plan ..............................................................Appendix E, SOP 13, Enclosure 1
Demolition Safety Brief..................................................Appendix E, SOP 13, Enclosure 2
Explosive Vehicle Checklist...........................................Appendix E, SOP 13, Enclosure 3
DD Form 626..................................................................Appendix E, SOP 13, Enclosure 4
QUALITY FORMS:
Daily Quality Control Report .........................................Appendix F
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Daily Health & Safety Report
General Information:

Project #:
URS PM :
URS Health and Safety Manager:
Weather Conditions:

Report #
Task Order:
Start Time:

Date:
End Time:

High Temperature:

Low Temperature:

Rain Fall:

Lightning:

Winds:

Sunrise:

Sunset:

Humidity:

UV Index:

Site Personnel:
SUXOS:

UXOSO:

UXOQCs:

GEO:

Detail Of Daily Events:

I CERTIFY THAT THE ABOVE REPORT IS COMPLETE AND CORRECT AND IN STRICT COMPLIANCE WITH
THE SITE SPECIFIC HEALTY AND SAFETY PLAN.

__________________________________________
UXO Safety Officer

TAILGATE SAFETY MEETING
DATE:
TIME:
CLIENT:
LOCATION:
TYPE OF WORK
Groundwater Sampling
Well Development
 Site Investigation
Excavation
Cutting / Welding Ops

Direct Push Sampling
Geophysics
Sample Analysis
Trenching
Other:

SW/SED/DEP Sampling
Heavy Equipment Ops
Site Maintenance
Construction


Monitor Well Installation  UXO Sweeps
UXO Construction Sup.
UXO Escort
UXO Avoidance
Brush Cutting
UXO Intrusive Ops
Surveying

EMERGENCY PROCEDURES
FOR EMERGENCIES (FIRE / MAJOR MEDICAL REQUIRING AMBULANCE) CONTACT 911
FOR MINOR INJURIES, TREAT AND TRANSPORT TO THE NEAREST MEDICAL FACILITY
MEDICAL FACILITY:
PHONE NUMBER
ADDRESS

PERSONAL PROTECTIVE EQUIPMENT
A MINIMUM OF LEVEL D WILL BE WORN DURING SITE ACTIVITIES AT SIOUX ARMY DEPOT
LEVEL D PROTECTION:
MODIFIED LEVEL D:
ADDITIONAL REQUIRED PPE:

CHEMICAL HAZARDS
THE FOLLOWING CHEMICAL CONSTITUENTS MAY BE FOUND IN GROUNDWATER AND SOIL .

PHYSICAL HAZARDS
Crushing Injuries Lacerations Excessive noise levels Dust Slips Trips Falls Insect stings Snakes
Electric shock Pinch points Overhead lifts Fire / Explosion  Back strain Inhalation Hazards Chemical contact
High pressure water Heavy equipment

SAFETY EQUIPMENT
Fire extinguisher Eyewash  Radio
Emergency phone numbers Earplugs
Lightning Meter
Weather Radio

Cellular phone Safety harness First aid kit Water cooler Hospital map
Face shield Shin & Metatarsal protection GFCI Respiratory protection

EXCLUSION ZONE ENRTY REQUIREMNETS
SITE ORIENTATION, SAFETY PLAN ACKNOWLEDGEMENT, AND VERIFICATION OF REQUIRED TRAINING AND
MEDICAL CLEARANCE BY THE SITE SAFETY OFFICER. NO EXCEPTIONS! CONTACT SITE SAFETY OFFICER FOR
VERIFICATION. EVERY SITE HAS A HEALTH AND SAFETY PLAN SPECIFIC TO IT. READ EACH BEFORE VISITING OR
PRIOR TO COMMENCING ANY WORK.

TAILGATE TOPICS
MEC Avoidance, SSHP
_____________________________
Chris Bryant, UXOSO

TAILGATE SAFETY MEETING
ATTENDEES
DATE:
TIME:
Weather:

High:
UV Index:
Sunset

Employee Name
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Low:
Winds:

Cond:
Precipitation:

Signature

Humidity:
Sunrise:

Company
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UXO and Range Service

CONTRACT:
REPORT NUMBER:

PROJECT:
DATE:

LOCATION:
LIST DEFINABLE FEATURES OF WORK, LOCATION, AND LIST PERSONNEL PRESENT

PREPARATORY

PHASE

DAILY QUALITY CONTROL REPORT

INITIAL

INSPECTIONS PERFORMED

FOLLOW-UP

INSPECTIONS PERFORMED

REWORK ITEMS IDENTIFIED TODAY (NOT CORRECTED BY CLOSE OF BUSINESS)

REWORK ITEMS CORRECTED TODAY

REMARKS

On behalf of the contractor, I certify that this report is complete and correct and the equipment and material
used and work performed during this reporting period is in compliance with the contract drawings and
specifications to the best of my knowledge except as noted in this report.

Project Quality Control Officer

DATE

CLIENT QA REPRESENTATIVE

DATE

CLIENT QUALITY ASSURANCE
QUALITY ASSURANCE REPRESENTATIVE'S REMARKS AND/OR EXCEPTIONS TO THE REPORT

DAILY QUALITY

Date

CONTROL REPORT

Day

S

M

T

W

TH

F

S

On Site Hours
Travel Time
Office Time
COE Project Manager
Project
Project No.
Contract No.
Delivery Order No.

Weather
Temp

Bright Sun

Clear

Overcast

Rain

Snow

To 32

32-50

50-70

70-85

85 up

Report No.

Wind

Still

Moderate

High

Humidity

Dry

Moderate

Humid

Subcontractors on Site:

Equipment on Site:

Visitors on Site:

Personnel on Site:

Description of Field Work Performed (including sampling):

Quality Control Activities (including field calibration):

Health and Safety and Activities:

Observations/Problems Encountered/Corrective Action Taken:

Office Work Performed:

Submittals Reviewed:

Materials Received:

Inspections Completed:

Notes:

By

Title:

Field Manager
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Key Experience Areas Relevant to the
Army MMRP
3
Army ERP
3
DoD MMRP
3
USACE MMRP Experience
3
Public Participation
3
Reporting
3
Admin Record/Info Rep
Selected Because
9 12 years of project management
experience at DoD sites involving
MEC and MC-contaminated media.
9 15 years of regulatory experience for
MEC/MC in soils and groundwater,
PA/SI, RI/FS, PP/RODs, and
explosives remedial designs at DoD
sites in 5 USEPA Regions.
9 18 years of Army ERP and USACE
environmental project experience.
Education
MS, Geology, 1990; BS, Geology, 1985

Terry Thonen, PG
MMRP RI Project Manager
Overview of Experience
Mr. Thonen has 18 years of environmental project experience,
including 12 years of project management experience at
Department of Defense explosives investigation and
remediation sites. Specific project experience includes
Munitions and Explosives of Concern (MEC) and Munitions
Constituents (MC) in soil and groundwater, PAs/SIs, RIs/FSs,
and Proposed Plans/RODs, explosives contaminants remedial
design, and removal actions/construction-phase services. He
has also been instrumental in negotiating CERCLA No Further
Action decisions and other explosives cleanup remedies with
the USEPA and State regulatory agencies at numerous Army
installations including Iowa AAP, Cornhusker AAP, Indiana
AAP, and West Virginia Ordnance Works.

Selected Projects
Registrations/Certifications
Project Manager, Remedial Investigations/Feasibility
Professional Geologist, Chairman of NE
Studies/Proposed Plans/RODs, Iowa Army Ammunition
Board of Geologists, 2002-2004
Plant, Burlington, IA, USACE Omaha District, FFP, 2000 –
2005. Mr. Thonen managed more than $5.5M of environmental
projects, including Feasibility Studies/Proposed Plans/RODs for explosives soil and groundwater
cleanups. Received ACASS ratings of “Excellent” on all six delivery orders. The Feasibility
Studies/Proposed Plans/RODs included supplemental remedial investigations, remedy evaluation and
selection for explosives, VOCs, and metals, and Proposed Plans/RODs at 8 highly contaminated
sites. URS has saved the U.S. Army over $600k per year since 2001 because URS successfully
negotiated reduced monitoring requirements with USEPA Region VII. Recently negotiated the OffPost Groundwater Explosives ROD with USEPA Region VII, with off-post contamination cleanup to
risk-based concentrations only. “URS has set new standards for excellence within the environmental
restoration program at IAAAP. You have routinely produced very high quality work products (including
work plans, fieldwork efforts, and various reports) for IAAAP…”Kevin Howe, Technical Manager,
USACE – Omaha District
Project Manager, USAF MMRP CSE Phase I Investigations, 36 ACC/ANG/AMC/AETC
installations, USACE Omaha District, FFP, 2005-2007. Managed the execution and technical
components of the USAF’s Military Munitions Response Program. Comprehensive Site Evaluations
Phase Is at 36 ACC/ANG/AMC/AETC installations. The CSEs (similar to PA/SIs) were comprised of
fence-to-fence surveys and subsequent evaluations of all current and historical munitions–related
activities that occurred at each Base. CSE tasks included local, regional, and national archive
searches assisted by a specialty subcontractor; preparation of conceptual site models (CSMs), work
plans, and CSE reports; coordination with state and USEPA regulators; public outreach activities;
Q:\1617\0195\MMRP RI WP\Rev3\Resumes_URS_MMRP RI-IAAAP-TT.doc
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onsite visual walkover surveys, and hand-held geophysical surveys to address potential MEC and MC
in environmental media.
Project Manager, USAF MMRP CSE Phase II Investigations, 4 USAF installations, USACE
Omaha District, 2006-present. Managed the execution and technical components of the USAF’s
Military Munitions Response Program Comprehensive Site Evaluations Phase IIs at 4 USAF
installations. The CSEs (similar to PA/SIs) were comprised of fence-to-fence surveys and subsequent
evaluations of all current and historical munitions–related activities that occurred at each Base. CSE
tasks included local, regional, and national archive searches assisted by a specialty subcontractor;
preparation of conceptual site models (CSMs), work plans, and CSE reports; coordination with state
and USEPA regulators; public outreach activities; onsite visual walkover surveys and hand-held as
well as digital geophysical surveys to address potential MEC and as well as soil and groundwater
sampling to address potential munitions constituents contamination in environmental media.
Project Manager, Explosives Proposed Plan and ROD Amendment, MEC Investigations and 5X
Certification, Cornhusker Army Ammunition Plant (CHAAP), NE, USACE Omaha District, 19962002, 2005 –2006. Managed MEC investigations and clearance, explosives-contaminated soils
removals, ACM contaminated-debris removals, and 5X Certification of former Load Lines 1 through 4
areas prior to property transfer to private parties. Previously managed the MNA Demonstration for
Explosives, Proposed Plan and ROD Amendment, and 6-year LTM program at CHAAP. In 2001, the
CHAAP ROD Amendment was approved by USEPA Region 7, becoming only the second site in the
U.S. at the time to have a MNA ROD for explosives. This saved the U.S. Army $4M in capital costs for
the off-post plume remediation. Additionally, URS completed their portion of the cost plus project 250k
under budget. “The project ultimately succeeded due to URS’ ability to look beyond the original
project concept and redefine the project through the use of an innovative, alternative technology. Al
Kam, Project Manager, USACE-Omaha District.
Task Manager, Site Inspections and Remedial Investigations, Indiana Army Ammunition Plant
(INAAP), USACE Louisville District, 1994-2000. Managed technical components of Site
Inspections and Remedial Investigations at 87 sites, including planning documents, geophysical
surveys; trenching; subsurface and surface studies, groundwater sampling; and aerial photography
interpretation. IDEM and USEPA Region V approved No Further Action decisions for 62 of the 87
sites.

Q:\1617\0195\MMRP RI WP\Rev3\Resumes_URS_MMRP RI-IAAAP-TT.doc

4/4/2008

12. NAME

Morris (Mac) Reed, CSA, CSM

13. ROLE IN THIS CONTRACT

14. YEARS EXPERIENCE

Military Munitions

a. TOTAL

b. WITH CURRENT FIRM

20

5

9 Manages safety for munitions projects
9 Specializes in UXO issues

15. FIRM NAME AND LOCATION (City and State)

URS Group, Inc., Franklin, TN
16. EDUCATION (DEGREE AND SPECIALIZATION)

17. CURRENT PROFESSIONAL REGISTRATION (STATE AND DISCIPLINE)

BS, Industrial Education/Safety
Certified Safety Auditor
Graduate, U.S. Navy Explosive Ordnance Disposal Certified Safety Manager
School
Certified Safety Planner
Certified Safety Trainer
18. OTHER PROFESSIONAL QUALIFICATIONS (Publications, Organizations, Training, Awards, etc.)

Training: 40-hour OSHA; 8 Hour Refresher (current); 8 Hour Site Supervisor; 40-hour Loss Control and Prevention; 40hour Environmental Safety Supervisor
19. RELEVANT PROJECTS
(1) TITLE AND LOCATION (City and State)

SWMU-27, Fort Campbell, KY
a. (3) BRIEF DESCRIPTION (Brief scope, size, cost, etc.) AND SPECIFIC ROLE

(2) YEAR COMPLETED
PROFESSIONAL SERVICES

CONSTRUCTION (if applicable)

2004
Check if project performed with current firm

Project Manager. Managed multiple delivery orders for MEC operations being conducted at Fort Campbell, including all
aspects of geophysical collection and mapping on over 42 acres of former demolition training area, and personnel
management for URS UXO personnel participating in the MEC removal taking place at the site. Cost: $500K
(1) TITLE AND LOCATION (City and State)

Former Fort Miles Military Reservation, Lewes, DE
b.

(3) BRIEF DESCRIPTION (Brief scope, size, cost, etc.) AND SPECIFIC ROLE

(2) YEAR COMPLETED
PROFESSIONAL SERVICES

CONSTRUCTION (if applicable)

2005
Check if project performed with current firm

Project Manager. Managed multiple delivery orders for MEC location, removal and disposal operations, including all
aspects of geophysical mapping in designated areas of the Former Fort Miles Military Reservation. Cost: $600 K
(1) TITLE AND LOCATION (City and State)

Former Sioux Army Depot Removal Action, Sidney, NE
c. (3) BRIEF DESCRIPTION (Brief scope, size, cost, etc.) AND SPECIFIC ROLE

(2) YEAR COMPLETED
PROFESSIONAL SERVICES

CONSTRUCTION (if applicable)

2004
Check if project performed with current firm

UXO Program Safety and Quality Manager. Provided safety and quality management and oversight ensuring
compliance with industry and OSHA safety standards to include management of onsite explosives used in the disposal
process. Provided quality management ensuring compliance with all data quality objectives. Cost: $2.8M
(1) TITLE AND LOCATION (City and State)

Former Black Hills Army Depot, Igloo, SD
d.

(3) BRIEF DESCRIPTION (Brief scope, size, cost, etc.) AND SPECIFIC ROLE

(2) YEAR COMPLETED
PROFESSIONAL SERVICES

CONSTRUCTION (if applicable)

2004
Check if project performed with current firm

Senior Reviewer and Planner. Developed field methodologies and plans for field efforts at the Former Black Hills Army
Depot. Also served as senior quality reviewer for field and quality sampling plans. Cost: $1M
(1) TITLE AND LOCATION (City and State)

F. E. Warren AFB, Cheyenne, WY
e.

(3) BRIEF DESCRIPTION (Brief scope, size, cost, etc.) AND SPECIFIC ROLE

(2) YEAR COMPLETED
PROFESSIONAL SERVICES

CONSTRUCTION (if applicable)

2007
Check if project performed with current firm

UXO Program Safety Manager. Provided safety management and oversight for MEC removal activities, ensuring
compliance with industry and OSHA safety standards to include personnel management and field staffing. . Cost: $1.5M

ANDREAS LOTHAR KOTHLEITNER, CQA
Munitions Response Quality Mangement Program Manager
Areas of Expertise

•
•
•
•
•
•
•
•

Total Years of Experience
URS
Other Firms
Education
Registration/Certification

16+
2+
14
BA/Business Mgmt/Commerce, Royal Military College of Canada, Kingston,
Ontario, Canada (U.S. Military Academy equivalent)
•
•
•
•
•
•
•
•
•
•

Overview

Military Munitions Response Program
Planning and Execution of MEC Project Operations and Quality Management
Programs
Field Administration and Management Oversight of MEC Projects
Project and program quality auditing
Proposal writing, planning, budgeting, and execution of MEC Projects
Development and implementation of quality programs to include project
specific plans and procedures
UXO Field Experience (Tech II, Tech III, UXOQCS, UXOQCM)
Planning, Administration, Execution, and Control of Underwater Navy Diving
Operations (former Canadian Navy Clearance Diving Officer)

American Society for Quality (ASQ) Certified Quality Auditor (CQA # 28456,
current)
U.S. Army Corps of Engineers Construction Quality Management for
Contractors (current)
Corporate certified auditor (Large Engineering Company)
US Naval Explosive Ordnance Disposal (EOD) School Phases I & II, Eglin
AFB and Indian Head, MD, USA.
Canadian EOD School, HA Course, CFB Borden, ON, CAN.
Royal Navy Officer’s Mine Warfare Specialist Course, Portsmouth, England
International Society of Explosive Engineers Level 1 qualified
OSHA Supervisor Certified
OSHA 40-Hour HAZWOPER/8-hour refresher (current)
Workman’s Compensation Board Canada Certified unrestricted scuba/surface
supplied diver and supervisor

Mr. Kothleitner has over 16 years of experience in leadership, management, and the
development and implementation of various QC and QA programs including Standard
Operating Procedures (SOPs). During his military commitment he was in charge of
two Canadian Navy Diving tenders, conducted numerous international military
operations/exercises and/or training (EOD/IED/Mine Warfare), underwater
engineering repairs/commercial salvage ops, mine countermeasures, and completed
his military service as Canada’s Western Region Operations Officer responsible for all
diving/EOD (military/civilian) related matters.
Mr. Kothleitner has diverse experience with all phases of the military munitions
response program (MMRP). He has been involved with program and project related
quality management, removal concepts and methodologies, sensing technology and
equipment, risk assignment/evaluation protocols, GIS/database integration, and
project management. Mr. Kothleitner developed innovative industry QC field and
data sampling and inspection processes and procedures which have been successfully
implemented on numerous MEC projects. He is very knowledgeable on state and
federal environmental requirements for removal and treatment of military munitions
1
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Munitions Response Quality Mangement Program Manager
and has worked directly with state and federal regulatory agencies to ensure
compliance. He was the Kaho’olawe Clearance Project QCM, which became the first
UXO industry project to receive the International Standards Organization (ISO)
certification.
Mr. Kothleitner is a review authority for all deliverables related to MEC and MMRP
projects and also provides technical/management support and oversight to all UXO
project sites. He is also an integral part of the UXO business line development and
risk management team.
Project Experience

Program Manager, UXO Quality Control/Management, URS Corporation
(2005-Present)
Quality program manager for the MEC business line. Responsible for the
implementation and development of MEC quality management and audit programs
to ensure the consistency and quality of services provided and verify that project
specific data quality objectives (DQOs) have been achieved. His most recent
efforts have included; F.E. Warren clearance project supporting the development
of mission support infrastructure, San Diego Unified School District Scripps
Ranch removal action (RA) which supported the construction of a school, MCAS
Miramar EE/CA to support the future construction of a Military Family Housing
sub-division, 6 MCAS Miramar PA/SI reports and explosives safety hazard
assessments (ESHA), F.E. Warren RI/FS to characterize the former range for
future mission support developments, Kansas Department of Transportation RA to
support highway widening, City of Millville RI/FS to support the construction of a
NASCAR training circuit, Poway Unified School District RA consultant for the
construction of a school, and the Mary Hill Rocket Range (Vancouver Island,
Canada) PA/SI to characterize the potential impact of military munitions.
MEC Project Manager, Mary Hill PA/SI (2005–2006)
Responsible for all aspects of the project related to MEC and achieving prescribed
DQOs. Responsibilities included: client management, writing proposals and
reports, developing work plans, procedures, schedule, and budget.
Project QC Manager, Former Fort Ord Military Munitions Response
Program (MMRP), Monterey County, CA. U.S. Army Corps of Engineers,
Sacramento District, Monterey Project Office (2003-2005)
Mr. Kothleitner was responsible for integration and implementation of a corporate
Quality Management System (QMS) and a Project specific QC Plan (QCP) in
compliance with ISO.
•

Supervised all field UXO and geophysical QC personnel.

•

Final document review authority for all project deliverables.

•

Assisted regulatory agency review process for “tracks” of land
surrounding the main impact areas which were recommended for No
Further Action (NFA).

•

Increased customer satisfaction by implementing completely independent,
product-oriented QC program thereby enabling the customer to operate a
more process-oriented QA program.

•

Provided the USACE site OESS with direct support tracking of QA status
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Munitions Response Quality Mangement Program Manager
and assisting with all QA inspections.
•

Enhanced QC process verification program so that it could be better used
to evaluate effectiveness of MEC removal work verifying that DQOs were
being achieved, as well as generate instant feedback on UXO team
personnel and procedures for contractor and subcontractor management.

•

Integrated geographic information systems (GIS) and database personnel
with UXO QC personnel and program to ensure the highest quality of data
was achieved at the “front end” of the Project.

•

Improved database documentation of fieldwork by developing new
tracking tool for mechanical excavations.

•

Conformed project quality program to corporation’s quality processes and
procedures by developing new QC SOPs included in a revision of the
project’s programmatic work plan (PWP) and QCP.

•

Integrated new project material NCR process SOP to ensure closeout of
NCRs were completed in a more timely and efficient manner. Levels of
conformance were added to better define the severity of the nonconforming condition.

•

Designed and implemented corrective and preventive action SOP to
clarify/simplify the overall NCR process, ensure proper corrective
measures were implemented to reduce repeat occurrences, and develop the
requirements to perform a root cause analysis.

•

Reduced NCRs and repeat work by creating and implementing QC analog
locator qualification SOP that ensured UXO technicians were qualified in
using Schonstedt magnetometer prior to working on project’s munitions
response sites.

•

Increased quality of data and overall final product for customer by
creating and implementing a two-step QC database record review and
inspection system.

Project UXOQC Manager, Kaho’olawe UXO Clearance Project, Kaho’olawe,
HI. Pacific Division, Naval Facilities Engineering Command, Pearl Harbor,
Oahu, HI (2002-2004).
• Responsible for all quality related matters on a Project, according to U.S.
Navy sources, which was the site of the largest U.S. military cleanup
project ever -- a massive $400+ million undertaking to clear unexploded
ordnance (UXO), debris, bomb fragments, and scrap metal left over from
decades of bombing.
•

Responsible for the development and implementation of a Quality
Management System (QMS) and Project specific QC plans and SOPs to
meet International Standards Organization (ISO) requirements. The
Kaho’olawe Clearance project became the first UXO industry project to
receive the ISO certification.

•

Supervised over 30 employees including UXO technicians, geophysicists,
and general laborers.
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•

Direct link between client QA and Project Range Control Officer.

•

Assisted in the continual improvement of the overall QC program,
rewriting of the Quality Assurance Project Plan (QAPP) project and task
specific QC field inspection procedures.

•

Increased government product acceptance rate from 90% to 98% through
the innovation and implementation of additional QC field process controls.

•

Contributed to Project’s increased award fees from 70% to 98%.

•

Reduced UXOQC backlog numbers from 3 months to one week.

•

Directed correction of nonconforming or unsafe conditions in removal
operations and verified corrective action implementation to ensure timely
close out of project nonconforming conditions.

•

Developed contractor production notification process to assist the
Government's QA program to inspect and ensure accountability of all
completed work.

•

Revised UXO QC Quality Assurance Program Plan sections and UXO QC
SOP’s to be in compliance for ISO 9001.

•

Conducted QA audits with the Corporate Lead QA Auditor of all project
areas to include sub-contractors to ensure compliance with requirements.

•

Developed innovative UXO industry QC SOP’s for thermal processing of
munitions debris, visual 5x (de-militarization/visual examination
technique to ensure decontamination of military munitions), and
inspections to verify surface and sub-surface removal processes.

•

Conducted close-out task order reviews IAW with Project priorities to
ensure all work identified has been completed in compliance with
contractual requirements.

•

Developed innovative techniques for sub-surface and surface removal
inspections and metal detector qualification.

UXOQC Technician III, Kaho’olawe UXO Clearance Project, Kaho’olawe,
HI. Pacific Division, Naval Facilities Engineering Command (2001-2002).
As a UXO Quality Control Specialist/ Supervisor Mr. Kothleitner conducted surface,
subsurface, demilitarization, and thermal treatment MIL-STD 1916 inspections
verifying project’s compliance with UXO clearance and final disposition
requirements. He also implemented a QC surveillance program supervising QC UXO
and support field personnel.
UXO Technician III, Kaho’olawe UXO Clearance Project, Kaho’olawe, HI.
Pacific Division, Naval Facilities Engineering Command (2001).
As a UXO Specialist Supervisor, Mr. Kothleitner verified exception areas for
potential removal actions; supervised 6-15 person removal team, and conducted UXO
surface clearance operations IAW with established SOP’s.
UXO Technician II, Kaho’olawe UXO Clearance Project, Kaho’olawe, HI.
Pacific Division, Naval Facilities Engineering Command (2001).
As a UXO Specialist he served as member of 14-person UXO excavation team
locating, identifying, and recovering MEC.
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MILITARY EXPERIENCE
Fleet Diving Unit Pacific (FDU(P)), Victoria, British Columbia. National
Defence Headquarters, Ottawa, Ontario - Operations Officer (1999-2000).
• Scheduled operations for six departments to fulfill national and
international operational commitments.
•

Determined feasibility of National Defence Headquarters’ multimillion
dollar equipment contracts through operational evaluation and field trial
studies.

•

Managed and forecasted annual operational budget.

•

Involved with strategy and contingency development plans for all diving
operations.

•

Developed yearly, quarterly, and monthly forecast schedules on required
needs and ensured personnel and financial commitments were available to
deliver plans.

•

Responsible for management review and approval of yearly diving unit
personnel and Departmental performance appraisals.

•

Increased efficiency of a 48-hour deployable West Coast Dive/EOD teams
by developing new SOPs which allowed for immediately (within 24hours) deployable teams.

•

Writing of quarterly and yearly performance appraisals for direct reports

•

Ensured proper subordinate development and quality of life for all unit
personnel.

•

Range safety officer (RSO) for clearance and training exercises.

•

Planned, organized, developed, and participated in unit quarterly
MCM/EOD exercises writing post-exercise assessment reports and
evaluations of serials.

•

Clearance Diving Officer responsible for administering on-site treatment
of diving related illness, hyperbaric oxygen therapy and pressure tolerance
testing of diving and submarine candidates.

•

Served as officer in charge of West Coast participation involving 24-hour
deployment of 33 personnel and 3 military aircraft complete with diving
equipment (Swiss Air Aircraft Disaster in Peggy’s Cove, Nova Scotia).
Received highest military unit commendation for dive teams participating
in recovery/salvage diving operations.

Fleet Diving Unit Pacific (FDU(P)), Victoria, British Columbia. National
Defence Headquarters, Ottawa, Ontario - Mine Countermeasures (MCM)
Officer (1997-1999).
• Served as initial OIC of the West Coast Naval MCM vessel (YDT Sooke)
successfully passing all sea readiness inspections for this new class of
diving vessel.
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•

Managed and forecasted annual department budget.

•

Served as divisional officer for all department personnel, responsible for
writing quarterly and yearly performance appraisals, ensuring proper
subordinate development, and quality of life.

•

Diving Officer/Diving Supervisor/Qualified Diver for all Canadian diving
apparatuses.

•

Administered on-site treatment of diving related illness, hyperbaric
oxygen therapy and pressure tolerance testing of diving and submarine
candidates.

•

Developed the plans and SOPs to implement a department which can be
rapidly (24 hrs) deployed throughout the world by air or sea transport to
carry out neutralization of ordnance.

•

Responsible for monthly department EOD/MCM performance exercises.

•

Officer In Charge of MCM Department responsible for mine detection and
disposal, and maintaining its proficiency through both exercises and actual
tasking.

•

Served as Range Safety Officer for all clearance and training exercises.

•

Canadian Officer In-Charge of Mine Countermeasures (MCM) Team
during Exercise RIMPAC ’98.

•

Received Mine Warfare Officer Specialist Certificate (Portsmouth, U.K).

Fleet Diving Unit Pacific (FDU(P)), Victoria, British Columbia. National
Defence Headquarters, Ottawa, Ontario - Underwater Engineering/Battle
Damage Repair (UWE/BDR) Officer (1995-1997).
• Served as OIC of the West Coast Naval UWE/BDR vessel, YDT-11.
•

Same responsibilities as above, differences include Officer in charge of
internal and external under water ship repair, the maintenance of under
water ranges, maintenance of naval docks and sub surface/surface
demolition operations.

•

Officer in charge of the rapidly deployable 24-hour air or sea BDR teams
used to carry out underwater repairs on damage incurred in the modern
naval combat environment.

•

Officer in charge of carrying out route surveys, surface supplied diving
and salvage operations of mines and the raising of sunken vessels and
downed aircraft. BDR maintains and operates Fleet Diving Unit (Pacific)'s
ROVs (Remotely Operated Vehicles), such as the Phantom IV and BOIV.

•

Maintained departmental MCM/EOD quarterly readiness requirements.

•

Canadian Officer In-Charge of EOD Team during Exercise RIMPAC ’97.

•

Top Secret Canadian Security Clearance.

Fleet Diving Unit Atlantic (FDU(A)), Shearwater, Nova Scotia. National
Defence Headquarters, Ottawa, Ontario (1994-1995).
Mr. Kothleitner successfully challenged the 12-month Canadian Clearance Diving
Officer’s course obtaining his basic explosives ordnance disposal (EOD) qualification
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(HA).
Her Majesty’s Canadian Ship (HMCS) Iroquois, Halifax, NS. National
Defence Headquarters, Ottawa, Ontario - Maritime Surface Warfare Bridge
Watch Keeping (BWK) Officer (1991-1994).
• Certified BWK Officer for all Canadian Surface War vessels.

Professional Associations
Languages

•

Officer-In-Charge of overall crew safety and movements during watch.

•

Officer in charge of foreign vessel boarding during 8-month deployment
in Adriatic Sea enforcing UN embargo on former Yugoslavia.

•

Served as divisional officer responsible for writing quarterly and yearly
performance appraisals, ensuring proper subordinate development, and
quality of life.

•

Preparation of all navigational routes and maintenance of navigational
equipment.

•

Served as ship’s demolition and diving officer.

•

Planned, organized, and administered official and unofficial meetings and
functions during 8-month NATO/UN deployment in Adriatic Sea.

•

Responsible for continuing education, physical fitness, and entertainment
programs.

American Society for Quality
Royal Military College Club of Canada
German Fluent
French Basic
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Jacquelyn Harrington
Senior Project Manager

Years of Experience
With URS: 7 Years
With Other Firms: 12 Years

Education
University of North Carolina, Charlotte,
B.A., Biology, 1986

Registration/Certification
Certified Hazardous Materials Manager
ISO 14001 RAB Accredited Lead
Auditor
Environmental Compliance Assessment
System (ECAS) Course 1998
Nebraska Laws, Rules, and Regulations
Governing Asbestos Projects
Certification
AHERA Asbestos Management Planner
Certification
AHERA Asbestos Inspector
Certification
EPA Model Lead Risk Assessor
Certification
EPA Model Lead Inspector Certification
XRF Certification
ENSYS Certification

Overview
Ms. Harrington is an Environmental Scientist with more than
thirteen years of experience in the environmental field, working
with both commercial industry and Department of Defense
facilities. Her experience includes hazardous waste management,
water quality studies, compliance audits, field and laboratory
audits, and field sampling activities. Field sampling activities
include groundwater, surface water, soil, sediment, sludge, leadbased paint, asbestos, UST, AST and drum sampling. Having
worked in a laboratory for several years, Ms. Harrington
laboratory experience included, analyzing and identifying
contaminants, validated data, trained technicians, and writing
standard operating procedures for analytical methods.
Project Specific Experience
• Task Manager, Air Force Military Munitions Response
Program, CSE Phase I and II, Pope AFB, USACE Omaha
District. The CSEs (similar to PA/SIs) were comprised of
fence-to-fence surveys and subsequent evaluations of all
current and historical munitions–related activities that
occurred at each the Base. CSE tasks included local,
regional, and national archive searches assisted by a specialty
subcontractor; preparation of conceptual site models (CSMs),
work plans, and CSE reports; coordination with state and
USEPA regulators; public outreach activities; onsite visual
walkover surveys and geophysical surveys, and
environmental sampling to address potential MEC and MC in
environment.
•

Project Manager, Military Munitions Response Program,
Site Inspection, IAAAP, USACE Omaha District. The
MMRP Site Inspection (SI) activities were comprised of
fence-to-fence surveys and subsequent evaluations of all
current and historical munitions–related activities that
occurred at the installation. SI tasks included local, regional,
and national archive searches assisted by a specialty
subcontractor; preparation of the MMRP Historical Record
Review (HRR), conceptual site models (CSMs), work plans,
and SI reports; coordination with state and USEPA
regulators; onsite visual magnetometer assisted walkover
surveys, environmental sampling to address potential MEC
and MC in environment.

•

Task Manager, BRAC ECP Phase I Report, USACE
Louisville District, LSAAP and RRAD, 2006. Managed the
Environmental Condition of Property Report (ECP) Phase I

Jacquelyn Harrington
Senior Project Manager

assessments completed at LSAAP and RRAD. The ECP
Phase I process included the review of all available sources of
information, concerning past and present environmentally
significant uses of the property. This information included
adjacent property records; aerial photography surveys,
personnel interviews; Army environmental programs (i.e.
IRP) and associated documentation; current and historic
investigations; and ongoing response actions. In addition,
record sources were reviewed to determine if there have been
spills, leaks, discharges, leaching, underground injection,
dumping, abandonment, or storage of hazardous substances
or petroleum products at the installation. The BRAC Phase I
ECP process required obtaining concurrence from at least 6
government agencies for each installation. The project was
initiated and completd within 1 year of notice to proceed.
The Final ECP Phase I report was used to generate the
Community Environmental Response Facilitation Act
(CERFA) letter used to identify “uncontaminated” parcels.
•

Fort Randall, Fort Peck, Oahe, and Garrison EMS
Implementation and Manual, Project Manager, USACE
Omaha. Coordinated the development of the Environmental
Management System (EMS) Manual and an implementation
strategy for the Omaha District Projects (Fort Randell, Fort
Peck, Oahe, and Garrison). System implementation included
a gap analysis, identification of environmental impacts and
safety hazards, risk assessments, system procedure
development, operational control development, identifying
training requirements, training, auditing, corrective and
preventative actions, and identifying continual improvement
opportunities.

•

Omaha District EMS Plan, Project Manager, USACE
Omaha. Develop a programmatic EMS plan for the
Construction, Engineering, Operations, Planning, Program
and Project Management Divisions of the Omaha District.
System implementation included a gap analysis, identification
of environmental impacts and safety hazards, risk
assessments, system procedure development, operational
control development, identifying training requirements,
training, auditing, corrective and preventative actions, and
identifying continual improvement opportunities.

•

USACE HQ Generic EMS Plan, Project Manager,
USACE HQ. A Generic Plan will be developed from the
Omaha District EMS Plan for use by other Districts. An
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electronic tracking tool will be developed and maintained to
document and track implementation.
•

ISO 14001 Implementation, Project Manager, Dyess AFB.
Assistance with implementing and integrating ISO 14001 into
the current management system.

•

ISO 14001 and BSI 18001 Implementation, Alcan, Des
Moines (IA), Neenah Technical Center (WI), Neenah
Manufacturing (WI), Menasha (WI). Assisted with
planning, implementation, integration of ISO 14001 and BSI
18001 into current management systems at the site. System
implementation included identification of environmental
impacts and safety hazards, risk assessments, system
procedure development, operational control development,
identifying training requirements, training, auditing,
corrective and preventative actions, compliance program
coordination, and identifying continual improvement
opportunities.

•

Lead Compliance Assessor, U.S. Army Europe. Hazardous
Materials/Hazardous Waste assessor for the Environmental
Compliance Assessment (ECAS) program to evaluate,
achieve, maintain and monitor the compliance status of the
installations that store, handle and dispose of hazardous
materials/hazardous waste with environmental requirements.
Assessment
for
Livorno,
Italy;
Vicenza,
Italy;
Grafenwoehr/Vilsek, Germany; Heidleberg, Germany;
Hanau, Germany; Schninen, the Netherlands; and Chevries,
Belgium.

•

Lead Compliance Assessor, Environmental and Safety
Audit for Tri-Con Industries, LTD. General plant audit
with a focus on the following compliance arenas: air, water,
hazardous materials, hazardous waste, toxic substances,
transportation, right to know, and safety.

•

Lead Compliance Assessor, Environmental and Safety
Audit for Pfizer. General plant audit with a focus on the
following compliance arenas: air, water, hazardous materials,
hazardous waste, toxic substances, transportation, right to
know, and safety.

•

Project Leader, Dyess AFB. Team assessment leader for the
internal Environmental, Safety, Occupation Health
Compliance Assessment and Management Program
(ESOHCAMP) completed at Dyess AFB. Coordinated the
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team selection and assessment of the various compliance
programs at the installation.
•

Lead Compliance Assessor, Dyess AFB. Hazardous
Materials/Hazardous Waste assessor for the Environmental,
Safety, Occupation Health Compliance Assessment and
Management Program (ESOHCAMP) program to evaluate,
achieve, maintain and monitor the compliance status of the
installation that store, handle and dispose of hazardous
materials/hazardous waste with environmental requirements.

•

Lead Compliance Assessor, McConnell AFB. Hazardous
Materials/Hazardous Waste assessor for the Environmental
Compliance Assessment and Management Program
(ECAMP) program to evaluate, achieve, maintain and
monitor the compliance status of the installation that store,
handle and dispose of hazardous materials/hazardous waste
with environmental requirements.

•

Project Manager, Integrated Natural Resources
Management Plan, Integrated Cultural Resources
Management Plan, Integrated Waste Management Plan,
Integrated Toxic Plan, and the Integrated Pollution
Prevention Plan Updates, Dyess AFB. Coordinated
activities related to update of the various Integrated Plans.
Specified natural and cultural resources, waste, toxics, and
pollution prevention management procedures and assigned
responsibilities related to various individuals and
organizations. Conducted meetings and interviews, gathered
information to be included in the plan, and incorporated the
updated information.
Task Manager, Iowa Army Ammunition Plant. Long
Monitored natural attenuation at over 44 sites at this NPL
site, in 260 wells semiannually over a three-year period.
Responsibilities include field management of the
groundwater-sampling events, oversight of field analysis and
water
quality
probe.
Conducted
Remedial
Investigations/Feasibility Studies to define the nature and
extent of explosives, VOCs, metals, and nitrates; and
assessed risk from contaminant exposures at seven sites.
Other responsibilities included implementation of field
QA/QC procedures for groundwater sampling and field
analysis, health and safety, data review/validation, ERIS
electronic data base management, natural attenuation data
interpretation, and report preparation..

•
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•

•
•

•

•

•

Task Manager, Cornhusker Army Ammunition Plant.
Long term monitoring project to support natural attenuation
of contaminant plume.
Responsibilities include field
management of the groundwater-sampling event, oversight of
field analysis and water quality probe. Field activities
included in-situ measurement of dissolved oxygen, redox,
Fe2+, conductivity, turbidity, pH and temperature in 160 wells
annually over a six-year period. Other responsibilities
included implementation of field QA/QC procedures for
groundwater sampling and field analysis, health and safety,
data review/validation, IRDMIS electronic data base
management and report preparation.
Project Manager, Pollution Prevention Plan Update,
Langley AFB. Coordinated activities, assignments, and
personnel related to update of the P2 Plan.
Project Manager, Pollution Prevention Plan Update,
Detroit Arsenal. Coordinated activities related to update of
the P2 Plan. Specified waste management procedures and
assigned responsibilities related to various individuals and
organizations. Conducted meetings and interviews, gathered
information to be included in the plan, and incorporated the
updated information.
Project Manager, Pollution Prevention Plan Update, US
Army Garrison-Selfridge. Coordinated activities related to
update of the P2 Plan. Specified waste management
procedures and assigned responsibilities related to various
individuals and organizations. Conducted meetings and
interviews, gathered information to be included in the plan,
and incorporated the updated information.
Task Manager, Waste Stream Assessment Survey,
Mountain Home AFB. Coordinated activities to assess all
waste streams generated at the Base. These activities
included on site visits of more than 100 facilities to identify
and describe the hazardous waste generating processes and to
identify any non-compliance issues regarding waste
accumulation and storage. Existing waste streams were
verified; new waste streams were identified and established;
and waste streams that were no longer generated were
eliminated. Updated waste stream information sheets and
waste profile sheets were prepared and disturbed.
Task Manager, Waste Sampling and Analysis Plan
Update, and Annual Waste Stream Sampling Event,
Mountain Home AFB. Coordinated activities related to the
WSAP update. Information obtained during the waste stream
5

Jacquelyn Harrington
Senior Project Manager

•

•
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•

survey, was utilized to update the Plan. The sampling event
activities (315 waste streams) included coordination with all
the waste generating shops, staffing and supervision of
sampling personnel, ordering the appropriate sampling
equipment and containers, over site of waste stream sampling
and laboratory coordination.
Hazardous Waste Management Action Plan Update,
Mountain Home AFB. Coordinated activities related to
update of the HWMP.
Specified hazardous waste
management procedures and assigned responsibilities related
to various individuals and organizations.
Conducted
meetings and interviews, gathered information to be included
in the plan, and incorporated the updated information. The
task also included the preparation an Executive Waste
Management Document and a Hazardous
Task Manager, Waste Stream Assessment Survey,
Mountain Home AFB. Coordinated activities to assess all
waste streams generated at the Base. These activities
included on site visits of more than 100 facilities to identify
and describe the hazardous waste generating processes and to
identify any non-compliance issues regarding waste
accumulation and storage. Existing waste streams were
verified; new waste streams were identified and established;
and waste streams that were no longer generated were
eliminated. Updated waste stream information sheets and
waste profile sheets were prepared and disturbed.
Task Manager, Waste Sampling and Analysis Plan
Update, and Annual Waste Stream Sampling Event,
Mountain Home AFB. Coordinated activities related to the
WSAP update. Information obtained during the waste stream
survey, was utilized to update the Plan. The sampling event
activities (315 waste streams) included coordination with all
the waste generating shops, staffing and supervision of
sampling personnel, ordering the appropriate sampling
equipment and containers, over site of waste stream sampling
and laboratory coordination.
Hazardous Waste Management Action Plan Update,
Mountain Home AFB. Coordinated activities related to
update of the HWMP.
Specified hazardous waste
management procedures and assigned responsibilities related
to various individuals and organizations.
Conducted
meetings and interviews, gathered information to be included
in the plan, and incorporated the updated information. The
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task also included the preparation an Executive Waste
Management Document and a Hazardous
•

Project Chemist, Waste Sampling and Analysis Plan
Update, and Annual Waste Stream Sampling Event,
Dyess AFB. Responsible for assessing all waste streams
generated at the Base. Activities included visits to more than
90 facilities to identify and describe the hazardous and nonhazardous waste generating processes and to identify any
non-compliance issues regarding waste accumulation and
storage in accordance with the RCRA requirements.

•

Project Chemist, 1995 to present, Stratford Army Engine
Plant, Phase II RI, USACE Omaha District. Acted as
liaison between laboratory and W-C project managers.
Reviewed chemical data and provided written summaries of
the findings. Wrote Quality Control report and other reports
concerning data quality reviews for soil, sediment, biota,
surface water and groundwater samples.

•

Project Chemist, Altus AFB RI, Tulsa District. Wrote the
Quality Control Project Plan. Responsibilities to include
writing QCSR, acting as liaison between laboratory and
Woodward-Clyde project managers, data validation and
review of chemical data, data base management and IRPIMS
deliverable.

•

Chemist, Indiana Army Ammunition Plant RI. Assisted
project chemist with chemical data management. Validated
and reviewed chemical data and provided written summaries
of the findings.

•

Chemist, RI/PASI, Offutt AFB, USACE Omaha District.
Wrote or co-wrote QCSRs for Building 301, Elkhorn,
Landfill 4 and Low Point Drain. Reviewed chemical data and
provided written summaries of the findings. Shared
responsibilities of the data base management. Responsible
for Building 301, Landfill 4 and Elkhorn IRPIMS deliverable.

•

Chemist, OU9, Confirm., RI/SI Homestead ARB, USACE
Omaha. Validated and reviewed chemical data and
summarized the findings. Assisted with generation of
QCSRs. Responsible for OU9, Confirm., RI/SI IRPIMS
deliverable.

•

Chemist, RFI, Cannon AFB, USACE Omaha District.
Assisted project chemist with data review and provided
written summaries of the findings. Responsible for Landfill 3
& 4, Phase I RFI, Appendix I Site SD-11 Phase III RFI,
7
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Appendix II Phase II RFI, Appendix III Phase I & Phase II
RFI IRPIMS deliverable.
•

Chemist, Former Nebraska Ordnance Plant, Mead
Nebraska, USACE Kansas City District. Assisted project
chemist with data review and provided written summaries of
the findings.

•

Storm Water Pollution Prevention Plan, U.S. Army
Alaska. Surveyed more than 100 Army facilities, aiding in
the development of the storm water pollution prevention plan
for U.S. Army Alaska. The field investigations required:
management interviews
- BMP identification
hazardous waste inventories
potential pollution source identification
identification of illicit discharge
preparation of site maps
- tracking of site drainage
- validated chemical data
field notes and photographs

•

•

•

•

Lead/Asbestos Professional, United States Postal Service,
Midwest Region. Currently reviewing asbestos and lead
assessment reports to ensure their compliance with AHERA,
HUD and USPS guidelines.
Assistant Hazardous Waste Manager for laboratory.
Responsible for inventory, storage, proper collection and
segregation of waste streams, and disposal of regulated and
non-regulated waste generated by the lab. Supervised the
disposal of foreign soils, solids, sludges and liquids.
Project Chemist, Unitek TSDF, Kapolei, Hawaii. Profiled
lab packs for disposal, and interfaced daily with disposal sites
for waste acceptance. Project Manager, Chevron,
Honolulu, Hawaii. Assisted Chevron in choosing sampling
sites for storm water runoff. Trained plant staff on sample
collection and test requirements for the storm water permit.
Also trained plant staff on National Pollutant Discharge
Elimination Systems (NPDES) and land discharge permits
with regard to sample collection.
Project Manager, UIC Program, Kapolei, Hawaii.
Supervised and coordinated bimonthly sample collection at
the plants with regard to Underground Injection Control
(UIC) and NPDES permit requirements. The Department of
8
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Health periodically inspected each site to monitor sample
collection techniques and analyses done at the site.
•

Project Manager, NPDES Program, Kapolei, Hawaii.
Supervisor and coordinator of monthly sample collection for
an aluminum can manufacturing plant and desalination plant
regarding NPDES and state permit requirements.

•

Project Manager, NPDES Program, Honolulu, Hawaii.
Supervisor and coordinator of sample collection for several
food manufacturing and dry cleaning facilities with regard to
the NPDES permit requirements. Trained employees at
several facilities to complete sample collection and to select
storm water collection points.

•

Supervisor/Trainer, E.L. Pacific Laboratory, Honolulu,
Hawaii. Trained mobile staff on proper EPA and SW-846
sampling and analytical protocols. Wrote and implemented all
field standard operating procedures. Performed analytical
screening for environmental contaminants. Skilled with, IR,
XRF, immunoassay screening and field reporting procedures.

•

Project Manger, Lead-Based Paint Project, Hickam Air
Force Base, Hawaii. Scheduled and coordinated sample
collection with regard to Blank Purchase Agreement funds,
site assessment, sampling , field reports and complete
validated data packages.

•

On-site Chemist, Coast Guard, Kure Island, Hawaii. The
Kure Coast Guard Station was scheduled for closure and
return to the State. Analyzed aboveground dump and landfill
for TPH oil, using IR; PCBs, using Ensys kits; and metals,
using XRF. Sampled for hazardous wastes for the Coast
Guard

Professional Societies/Affiliates
Midwest Plain Certified Hazardous Material Manager – Treasurer
Academy of Certified Hazardous Material Manager (ACHMM) member
Institute of Hazardous Material Manager (IHMM) member
Society of American Military Engineers (SAME ) member

Specialized Training
URS Certified Project Manager
40 Hour HAZWOPER Training
8 Hr. HAZWOPER Site Supervisor Training
8 Hr. HAZWOPER Refresher Training
First Aid/CPR Training
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Security Clearance
USA Citizen

Publications
None

Chronology
URS. Senior Project Manager, 2005-Present
URS Project Manager, 2002-2005
URS Task Manager, 1999-2002
URS Environmental Specialist, 1995-1999
Environmental laboratory of the Pacific, Mobile Laboratory Section
Leader/Senior Analytical Chemist, 1989 -1995
Blue Plains Water Waste Sewage Treatment Plant, Head
Chemist/Laboratory Technician, 1986-1989

Contact Information

12120 Shamrock Plaza, Suite 300
Omaha NE, 68154
402-952-2533
Jacquelyn_Harrington@urscorp.com
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Corby L. M. Schmalz
Senior Geophysicist

Areas of Expertise
Planning, Administration,
Execution, and Control of UXO
Project/QC Operations and
Programs
Field Administration of UXO
Project/QC Operations and
Programs
Geophysical Data Processing
within Engineering, Environmental
and UXO disciplines
Geophysical Data Collection within
Engineering, Environmental and
UXO disciplines
GPS and RTS Positioning Methods
Environmental and Geotechnical
Drilling and Sampling

Years of Experience
With URS: 2 years
With Other Firms: 20 years

Education
B.S., Geology /1985/ Wichita State
University

Overview
Mr. Schmalz has over 20 years of experience in leadership, management,
development, and implementation of various Geophysical programs and
over 5 years of UXO removal programs and Standard Operating
Procedures. His work experience includes site assessments at U.S.
Department of Defense (DOD), and commercial sites. His training and
experience includes the use of electromagnetic (EM) induction, magnetic,
ground penetrating radar (GPR), seismic, and electrical resistivity
geophysical methods. He is trained in the use of global position system
(GPS) and Robotic Total Station (RTS) land surveying techniques. His
professional and educational background emphasized the investigation of
the shallow subsurface with various geophysical methods. Research and
Development to include “free air” tests conducted at the Former Lowry
Bombing and Gunnery Range to determine response of various types of
ordnance. Extensive Research and Development was also conducted on
the development of SIP and VIP equipment for 3-D data collection and
imaging of the subsurface.

Project Specific Experience
Senior Geophysicist, F. E. Warren Air Force Base, URS Corporation
(2005 ongoing): Project management of field operations for geophysical
investigations to confirm or deny the presence of UXO. Responsibilities
included the oversite of data collection, data processing, QC, and
application of technical approach to varying sites in the field.
Senior Geophysicist, Selfridge Army National Guard, URS
Corporation (10/2007 – 11/2007): Provided QC of geophysical data
collected in support of field investigation. Responsibilities included the
review and QC of approximately 10% EM61-MK2 data collected in the
field.
Senior Geophysicist, Columbia Falls Air Force Station, URS
Corporation (07/2007): Provided QC of geophysical data collected in
support of field investigation. Responsibilities included the review and
QC of approximately 10% EM61-MK2 data collected in the field.
Senior Geophysicist, K-18 and 12th Street Interchange, Kansas
Department of Transportation, URS Corporation (05/2007 –
06/2007): Project management of field operations for geophysical
investigations to confirm or deny the presence of UXO. Responsibilities
included the oversite of data collection, data processing, and application
of technical approach to varying sites in the field.
Senior Geophysicist, Avon Park Air Force Range, URS Corporation
(05/2007): Conducted field operations for geophysical investigations at
LF-42 to locate burial trenches/areas and confirm or deny the presence of
UXO. Responsibilities included data collection, data processing, and
application of technical approach in the field.

Senior Geophysicist, Former Millville Bombing and Gunnery
Range, URS Corporation (05/2006 – 09/2006): Project management
of field operations for geophysical investigations to confirm or deny the
presence of UXO. Responsibilities included data processing, and
application of technical approach to varying sites in the field.
Senior Geophysicist, Former Fort Miles Military Reservation, URS
Corporation (11/2005 – 03/2006): Project management of field
operations for geophysical investigations to confirm or deny the presence
of UXO. Responsibilities included the oversite of sub-contractors, data
collection, data processing, and application of technical approach to
varying sites in the field.
Senior Geophysicist, Shumaker NAD, URS Corporation (09/2005 –
02/2006): Project management of field operations for geophysical
investigations to confirm or deny the presence of UXO. Responsibilities
included the oversite of sub-contractors, data collection, data processing,
and application of technical approach to varying sites in the field.
Senior Project Geophysicist, Disney Hong Kong, Lantau Island,
Blackhawk GeoServices (09/2002 – 02/2004): Project management of
field operations for geophysical investigations to confirm or deny the
presence of UXO. Responsibilities included the oversite of the
establishment of the GPO, data collection, application of technical
approach to varying sites in the field, training and supervision of
technicians with data collection. Direct client interaction with Disney
Imagineering (Hong Kong), Gammon Skanska, China State Construction
Engineering (Hong Kong) Ltd., Taisei-Hip Hing, Maunsell Consultants
Asia Ltd., Chun Wo Construction & Engineering Co., Ltd.
Responsibilities included client meetings, scheduling and coordination of
field activities, direct interaction with data processor, and report writing.
Worked directly with EOD personnel to coordinate completion of
individual clearance tasks.
Project Geophysicist, Savanna Army Depot, American
Technologies, Inc. (08/2004 – 11/2005): Project oversight of
geophysical investigations to confirm or deny the presence of UXO.
Investigations involved the use of EM, USRADS, and GPS instruments.
Responsibilities included the QA/QC of sub-contractors data, application
of technical approach to varying sites in the field, data processing and
analysis, and report writing.
Project Geophysicist, Former Five Points Outlying Field, American
Technologies, Inc. (04/2004 – 7/2005): Project oversight of
geophysical investigations to confirm or deny the presence of UXO.
Investigations involved the use of EM, RTS, and GPS instruments.
Responsibilities included direct interaction with the Fort Worth COE,
QA/QC of sub-contractors data, application of technical approach to
varying sites in the field, data processing and analysis, and report writing.
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IOWA ARMY AMMUNITION PLANT
TECHNICAL PROJECT PLANNING MEETING
MMRP REMEDIAL INVESTIGATION
Enter Date
Facility:

Iowa Army Ammunition Plant (IAAAP)

Location

Middletown, Iowa

Task

Military Munition Response Program (MMRP) Remedial Investigation (RI)
Technical Project Planning (TPP) Meeting

TPP Attendees
Name
Dan Cook
Leon Baxter
Steve Bellrichard
Rodger Allison
Cyril Onewokae
Travis McCoun
Andrew Maly
Terry Samson
Keith Miller
Rick Arnseth
Eric Orth
Scott Marquess
Gerhardt Braeckel
Tom Jackson
Terry Tonen

EXAMPLE TABLE BELOW
Organization /
Phone Number
Email Address
Company
Iowa DNR
515-281-4171
Dan.Cook@dnr.state.ia.us
IAAAP
319-753-7101
LBaxter@us.army.mil
IAAAP
319-753-7150
SBellric@us.army.mil
IAAAP
319-753-7130
Rallison@us.army.mil
HQ US Army JMC
309-782-7417
Cyril.Onewokae@us.army.mil
USAEC
410-436-1529
Travis.McCoun@us.army.mil
USAEC
410-436-1611
Andrew.Maly@us.army.mil
USACE – Omaha
402-995-2737
terry.l.samson@usace.army.mil
American Ordnance 319-753-7422
Kmiller@aollc.biz
Tetra Tech
865-220-4721
Rick.Arnseth@tetratech.com
RAB
319-759-8279
trebuchet@lisco.com
Teleconference Participants
USEPA
913-551-7131
Marquess.Scott@epamail.epa.gov
USEPA
Not Provided
Braeckel.Gerhardt@epamail.epa.gov
US Army
309-782-7903
Thomas.George.Jackson@us.army.mil
URS
402-952-2541
Terry_Thonen@urscorp.com

MMRP RI Team
Rodger Allison
Andrew Maly
Terry Samson

IAAAP
United States Army Environmental Center (USAEC)
United States Army Corps of Engineers (USACE)

MEETING MINUTES:

Remedial Investigation Work Plan
Iowa Army Ammunition Plant Contract
W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxI\AppxI.doc\10-Apr-08/OMA
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URS

URS Group, Inc.

USACE

United States Army Corps of Engineers

UXO

unexploded ordnance

WP

Work Plan
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SECTIONONE

Introduction

This Health and Safety Plan, and each of its provisions, is applicable only to, and for use only
byURS, its affiliates, and its subcontractors. Any use of this Plan by other parties, including,
without limitation, third party contractors on projects where URS is providing engineering,
construction management or similar services, without the express written permission of URS,
will be at that party's sole risk, and URS shall have no responsibility therefore. The existence
and use of this Plan by URS shall not be deemed an admission or evidence of any acceptance of
any safety responsibility by URS for other parties unless such responsibility is expressly assumed
in writing by URS in a specific project contract
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SECTIONONE

Introduction

This Munitions and Explosives of Concern (MEC) Safety Plan discusses general safety
procedures to be used while conducting geophysical surveys, intrusive investigations, and
munitions constituent (MC) sampling at Iowa Army Ammunition Plant (IAAAP). IAAAP is
located approximately 8 miles west of Burlington in Des Moines County, Iowa, and immediately
south of Middletown, Iowa. IAAAP is located in the southeastern portion of the state, as
illustrated in Figure 1-1 of the RI WP. IAAAP occupies approximately 19,011 acres and is
bordered by U.S. Highway 34 to the north, upland agricultural farms to the east and west, and the
Skunk River Valley to the south.
MEC safety and avoidance procedures contained in this plan were developed in accordance with
the United States Army Corps of Engineers (USACE) EP 75-1-2, Munitions and Explosives of
Concern (MEC) Support during Phase I Activities (USACE 2004a) and USACE EP 385-1-95a,
Basic Safety Concepts and Considerations for Munitions and Explosives of Concern Response
Action Operations (USACE 2004b). These procedures will be performed and adhered to by all
URS Group, Inc. (URS) and subcontractor personnel during field activities conducted at IAAAP.
URS, subcontractors, and stakeholders will work closely together to ensure a safe working
environment and to ensure the equipment, supplies, and other resources needed to provide MEC
safety are present on-site.
Anomaly avoidance procedures will be utilized during non-MEC-related field investigation
activities at IAAAP that have the potential for encountering MEC. These activities include
geophysical surveying and mapping, clearing and grubbing, environmental and natural resource
assessments, geophysical surveys, surface and subsurface soil sampling, surface water and
sediments sampling, boring and drilling, and groundwater monitoring. The purpose of avoidance
during field activities is to avoid any potential surface MEC and subsurface anomalies during
survey, drilling, or sampling activities.
Intrusive anomaly investigations (i.e., dig and verify) will be conducted following safety
procedures outlined in USACE EP 385-1-95a (USACE 2004b). Any MEC item found during
intrusive investigations will be positively identified by two UXO personnel, and the project
management team will be contacted immediately. If the item is MEC, URS will complete MEC
disposal, demilitarization, and disposition.
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2 UXO Team Qualifications and Responsibilities

SECTIONTWO
2.1

UXO Team Qualifications and Responsibilities

UXO TEAM QUALIFICATIONS

MEC avoidance and intrusive investigation (i.e., dig and verify) activities will be completed by
URS personnel (and/or subcontract personnel) with UXO Technician training and appropriate
documentation, in accordance with Department of Defense Explosives Safety Board (DDESB)
Technical Paper 18 (DDESB 2004). The typical UXO team will consist of a minimum of two
personnel, one of whom will be a qualified UXO Technician II or above. This individual will be
the team leader. The UXO team must be on-site during all RI field activities. For access
clearance surveying activities, the second person can be a designated UXO sweep person
(DDESB 2004). UXO sweep personnel do not require UXO Technician training. The team may
include additional UXO-qualified personnel, depending on project-specific and task-specific
conditions and requirements (e.g., intrusive anomaly investigation activities).
Additional personnel requirements, including certificates of training and medical monitoring
guidelines, are listed in the Accident Prevention Plan (APP), presented in Appendix D.

2.2

RESPONSIBILITIES

The UXO team members have the following responsibilities for MEC safety procedures during
field investigations in areas with potential or suspected MEC:
•

Provide the ordnance expertise to identify and avoid all possible MEC-related hazards.

•

Conduct a surface access survey and a subsurface survey for anomalies.

•

Support and assist with geophysical surveying.

•

Establish and delineate surface MEC or subsurface anomaly-free ingress/egress lanes and
work areas.

•

Conduct MEC safety briefings for all site personnel and visitors.

•

Conduct intrusive anomaly investigations and identification of MEC or munitions debris.

•

Report all surface and subsurface MEC encountered to the project management team.

•

Conduct MEC disposal, demilitarization, and disposition, as needed.

•

Work closely with U.S. Army and USACE personnel on all MEC-related matters.

2.3

AUTHORITY

The designated site UXO Safety Officer (UXOSO) has final on-site authority on all munitions
and MEC matters. The UXOSO will report to and communicate directly with the Project
Manager.
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3 On-Site Training

SECTIONTHREE

On-Site Training

As part of the MEC safety program, the contractor will perform project-specific training for all
on-site personnel. The purpose of this training is to ensure that all on-site personnel fully
understand the operational procedures and methods to be used at IAAAP, including individual
duties and responsibilities and all safety and environmental concerns during surveying and
investigation activities. Any personnel arriving at the site after this initial training session will
complete the training before starting work. The UXOSO will conduct the training, which will
include the following topics:
•

Field equipment operation; including safety precautions and safety equipment; field
inspection of equipment; and maintenance procedures that will be used

•

Procedures, guidelines, and requirements in relevant sections of this RI WP, as they relate to
the task being performed

•

Site- and task-specific hazards, including physical, biological, and chemical hazards

•

Public relations, including encounters with press and public

•

Environmental concerns and sensitivities, including endangered/threatened species and
historic, archaeological, and cultural resources on-site

•

Specific ordnance materials (e.g., MEC, munitions constituents [MC]) potentially present onsite

•

Emergency procedures and contact information for IAAAP
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SECTIONFOUR

MEC Safety

If MEC is encountered during any phase of work on IAAAP, URS will contact the Installation
Military Munitions Response Program (MMRP) Project Manager (319-753-7130, who will
contact the IAAAP Safety Office), USACE UXO Safety Official (402-221-7683), USACE
Project Manager (402-221-7654), and URS Project Manager (who will contact the Corporate
UXOSO, URS Corporate UXO Qualified Control Officer [UXOQC], and Regional Health and
Safety Manger [RHSM]). In general, the following MEC safety protocols will be followed:
•

The cardinal principle to be observed involving ordnance, explosives, ammunition, severe
fire hazards, or toxic materials is to limit the exposure to a minimum number of personnel,
for the minimum amount of time, to a minimum amount of hazardous material consistent
with a safe and efficient operation.

•

The age or condition of a MEC item does not decrease the effectiveness. MEC that has been
exposed to the elements for an extended period of time becomes more sensitive to shock,
movement, and friction because the stabilizing agents in the explosives may be degraded.

•

Consider MEC that has been exposed to fire as extremely hazardous. Chemical and physical
changes to the contents may have occurred that render it more sensitive than it was in its
original state.

•

DO NOT touch or move any ordnance items regardless of the markings or apparent
condition.

•

DO NOT visit a MEC site if an electrical storm is occurring or approaching. If a storm
approaches during a site visit or during site operations, leave the site immediately and seek
shelter.

•

DO NOT use radio or cellular phones in the vicinity of suspect MEC items.

•

DO NOT drive vehicles into a suspected MEC area; use clearly marked lanes.

•

DO NOT carry matches, cigarettes, lighters or other flame-producing devices into a MEC
site.

•

Always assume MEC items contain a live charge until determined otherwise.

•

DO NOT touch, move, or jar any MEC item, regardless of its apparent condition.

•

DO NOT be misled by markings on the MEC item stating “practice bomb,” “dummy,” or
“inert.” Even practice bombs have explosive charges that are used to mark and/or spot the
point of impact; or the item could be marked incorrectly.
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SECTIONFIVE
5.1

Project Equipment

PROJECT EQUIPMENT

Project equipment for MEC safety will come from contractor sources, subcontractors, and local
vendors offering equipment for lease or purchase. All equipment, regardless of source, will be
inspected to ensure completeness and operational readiness. Any equipment found damaged or
defective will be repaired or returned for replacement. All instruments and equipment that
require routine maintenance and/or calibration will be inspected initially upon arrival and then
periodically as required in the manufacturer’s equipment manual. Equipment required for daily
use shall be calibrated twice daily (start and finish). This system of checks ensures that the
equipment on-site is functioning properly. If an equipment check indicates that any piece of
equipment is not operating correctly and field repair cannot immediately be accomplished, the
equipment will be removed from service until it can be repaired. Alternately, the equipment may
be replaced with a like model or an approved substitute. Replacement equipment will meet the
same specifications for accuracy and precision as the equipment removed from service.

5.2

GEOPHYSICAL SWEEP EQUIPMENT

The use of geophysical sweep equipment will depend on the local area of the sweep and the
intended work to be conducted in that area. If the area is to be investigated solely on foot, it may
suffice to conduct only a detector-aided visual search of the area. If vehicular traffic is expected,
the site will require a geophysical sweep for shallow subsurface anomalies (to a depth of 4 feet).
For the purpose of MEC avoidance, the following geophysical equipment will be utilized.
•

For a geophysical sweep of an area, either the Schonstedt GA-52Cx or the GA-72Cd will be
utilized. These units can be expected to detect subsurface ferrous anomalies to a depth of
4 feet.

•

A White’s Spectrum XLT all-metals detector may also be utilized. This unit can be expected
to detect subsurface ferrous and non-ferrous anomalies to depths between 18 and 24 inches.

•

For downhole surveillance, either the Schonstedt MG 220/230 or the Foerster Ferex
4.02/MK26 will be utilized. The use of the MK26 will depend on the diameter of the
borehole. When direct push technology (DPT) is employed, the Schonstedt MG 220/230 will
be used. The MK26 will not fit inside the typical direct push borehole due to its 45mm
(1.77-inch) outer diameter.

5.3

GEOPHYSICAL SURVEY EQUIPMENT

Geophysical survey equipment may be required for detection of deep subsurface anomalies to
depths up to 20 feet. This equipment is briefly described below, and detailed information on
geophysical survey methods and equipment can be found in SOP No. 1 (Appendix E of the RI
WP).

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxJ\IAAAP RI WP AppxJ_rev3.doc\10-Apr-08/OMA

5-1

SECTIONFIVE
•

Project Equipment

Geophysical surveys will utilize the Geonics EM61-MK2 Time-Domain Electromagnetic
detector and/or the Geonics EM31-MK2. Horizontal positioning of the units will be obtained
using a Trimble 4700 Base/4800 RTK global positioning system (GPS) Total Station System
ranging systems, and/or conventional survey. The detectors are high-sensitivity, highresolution instruments that detect both ferrous and non-ferrous metal objects by means of
electromagnetic induction, employing geophysical methods of transient electromagnetics.
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SECTIONSIX

MEC Avoidance Activities

This section discusses MEC avoidance and clearance access activities to be used at IAAAP.

6.1

SITE ACCESS AND MEC CLEARANCE SURVEYING

In areas with potential MEC, the UXO team will conduct a magnetometer-assisted surface
clearance access survey and/or a subsurface survey for anomalies before any other activities
(e.g., site visits or field investigations) commence, including foot and vehicular traffic.
Geophysical instrumentation capable of detecting the smallest known or anticipated MEC will be
used to locate anomalies just below the surface that may be encountered. The subsurface surveys
(to a depth of 4 feet below ground surface [bgs]) need only be conducted when the use of motor
vehicles is anticipated. If only foot traffic is required, then a surface clearance and access survey
(to a depth of 2 feet bgs) will suffice. Based on the historical operations at the IAAAP
Munitions Response Sites (MRSs), the maximum MEC penetration depth is 4 feet.
Hazardous, Toxic, and Radioactive Waste (HTRW) personnel must be escorted by UXOqualified personnel at all times in areas potentially impacted by MEC until the team has
completed the access surveys and the cleared areas have been marked. Escorted HTRW
personnel will follow behind the UXO escort. If anomalies are detected, the UXO escort will
halt escorted personnel in place, select a course around the item, and instruct escorted personnel
to follow. No personnel will be allowed outside of the surveyed and cleared areas.
The UXO team will conduct an access survey of the footpath and/or vehicular lanes approaching
and leaving HTRW areas with known or suspected MEC. The access route shall be at least twice
as wide as the widest vehicle that will use the route. The route shall be clearly marked with
flagging or stakes for future entry.
UXO personnel must also complete an access survey of an area around the proposed
investigation site that is large enough to support all planned operations. The size of the surveyed
area will be project-specific and will take into account, for example, maneuverability of required
equipment (e.g., drill rigs, excavation equipment, etc.), parking of support vehicles, and
establishment of decontamination stations. At a minimum, the surveyed area should have a
dimension in all directions equal to twice the length of the longest vehicle or piece of equipment
to be brought on-site and clearly delineated with flagging or stakes.
In the unlikely event that surface anomalies or MEC are encountered, they will be marked with
flagging and the investigation area will be relocated to avoid contact. The UXO team will
clearly mark the boundaries of the surveyed area using survey flagging and non-metallic pin
flags. The team will establish a system of flagging colors that will distinguish anomalies, surface
MEC, and route boundaries from each other as well as from any utility markings used at the site.
If surface MEC is encountered, UXO personnel will attempt to identify the item and will inform
the Installation MMRP Project Manager (319-753-7130), who will contact the IAAP Safety
Office), USACE UXO Safety Official (402-995-2279), USACE Project Manager (402-995-
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2737), and Contractor Project Manager (who will contact the Corporate UXOSO, Corporate
UXOQC, and RHSM).

6.2

LAND SURVEYING AND GEOPHYSICAL SURVEYING

During land surveying activities in areas with potential MEC, the survey team will have a
minimum of one UXO Technician II or above assigned to perform MEC avoidance activities.
The UXO Technician will conduct an access clearance survey of the routes to and from the
proposed investigation site as well as an area around the investigation site, as described in
Section 6.1 of this plan.
The area must be visually surveyed on the surface of each proposed survey point for any
indication of MEC or MEC-related contamination. In addition, the UXO Technician will use a
Schonstedt GA-52Cx magnetometer (or equivalent) to assess the presence or absence of buried
metallic anomalies at the locations where survey points/stakes will be installed. If magnetometer
readings suggest a buried metallic anomaly, no survey point/stake will be installed at that
specific location. An alternate location will be identified.

6.3

SAMPLING AND DRILLING

6.3.1 Underground Utilities
Utility clearance and/or excavation permits, if required, must be obtained prior to the
commencement of any incremental subsurface geophysical survey activities by the team. The
team is responsible for verifying that all necessary excavation permits are on-site prior to
commencing operations. The senior UXO Technician is responsible for ensuring that the
appropriate agencies or companies have marked the location of all subsurface utilities in the
investigation areas prior to commencing intrusive work. Paint, nonmetallic pin flags, or other
appropriate means will be used to visually delineate their approximate subsurface routing. The
color shall not conflict with the colors used in MEC activities. In the event that subsurface
utilities are suspected in an investigation area, the team must attempt to verify their locations.
The team should be aware that not all utility lines will be detectable with geophysical equipment;
not all utility lines are constructed of ferrous material.
Utility clearance procedures are listed in SOP No. 11 is presented in Appendix E of the RI WP.

6.3.2 Surface Soil Sampling
The following paragraphs describe anomaly avoidance procedures for surface soil sampling
(between 0 and 12 inches bgs) in areas with potential MEC. Soil sampling at depths greater than
12 inches bgs will follow the procedures outlined in Section 6.3.3 of this plan.
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The team will conduct a surface clearance and access survey of the routes to and from the
proposed investigation site as well as an area around the investigation site, as described in
Section 6.1 of this plan.
The team will visually survey the surface of each proposed surface soil sampling site for any
indication of MEC or MEC-related contamination. In addition, the team will conduct a survey of
the proposed sample locations using hand-held magnetometers capable of detecting the smallest
known or anticipated MEC to a depth of 18 inches.
If anomalies are detected at a proposed sampling location or too many anomalies are detected in
a general area of interest, the field personnel will select an alternate location for collection of
surface soil samples. Any anomalies detected will be prominently marked with survey flagging
or non-metallic pin flags for avoidance during field sampling activities.

6.3.3 Subsurface Soil Sampling and Monitoring Well Installation
Subsurface soil sampling is defined as the collection of samples below a nominal depth of
approximately 12 inches with a split-spoon, direct push sampler, or bucket auger (i.e., hand
auger) soil sampler.
The team will conduct a surface clearance and access survey of the routes to and from the
proposed investigation site as well as an area around the investigation site, as described in
Section 6.1 of this plan.
The team will complete a hand-held, magnetometer-assisted, subsurface survey of the proposed
drill-hole location(s) to a depth of 4 feet. If an anomaly is detected, sampling personnel will
select a new borehole location. Any anomalies detected will be prominently marked with survey
flagging or non-metallic pin flags for avoidance. If the subsurface sampling depth is greater than
the geophysical instrumentation (e.g. hand-held magnetometer) detection capabilities, the team
must incrementally complete the downhole geophysical survey to undisturbed soil depth as
described in Section 6.3.4.

6.3.4 Soil Sampling with Direct Push Technology
Soil sampling with DPT typically involves manual or mechanical penetration at the desired
location, followed by withdrawal and collection of a soil sample. During the boring of the hole,
a geophysical instrument configured for downhole utilization (e.g., Schonstedt MG 220/230) will
be used to inspect for anomalies every 2 feet. If an anomaly is detected, the boring will be
backfilled in accordance with project-specific procedures presented in SOP No. 11 (Appendix E
of the RI WP), and sampling personnel will select a new boring location. Any anomalies
detected will be prominently marked on the surface with survey flagging or non-metallic pin
flags for avoidance.
As necessary with loose soils, a polyvinyl chloride (PVC) pipe (minimum 2 inch inner diameter)
may be inserted to keep the hole open and to allow for incremental geophysical screening.
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxJ\IAAAP RI WP AppxJ_rev3.doc\10-Apr-08/OMA

6-3

SECTIONSIX
6.4

MEC Avoidance Activities

GROUNDWATER MONITORING

Groundwater monitoring activities include measurement of groundwater elevations and
collection of analytical samples. Unless a path is clearly marked, field sampling personnel must
be escorted by UXO-qualified personnel, as described in Section 6.1 of this plan, to conduct
groundwater monitoring/aquifer characterization activities in areas with potential MEC.
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Intrusive Investigation Activities

This section discusses MEC safety procedures to be followed during intrusive anomaly
investigations at IAAAP.

7.1

ESTABLISHMENT OF EXCLUSION ZONES

An Exclusion Zone (EZ) will be established around each intrusive investigation location prior to
the start of intrusive activities. All nonessential personnel will be required to withdraw from the
EZ during intrusive activities. Only those personnel with qualified UXO training (per DDESB
TP18 [DDESB 2004]) may enter during intrusive operations. Site control will be maintained at
all times by the SUXOS and UXOSO.
The EZs will be set equal to the minimum safe distance (MSD) calculated for the munition with
the greatest fragmentation distance (MGFD) at each MRS. The MSD calculations are shown in
Appendix G of the RI WP.
The EZs for each MRS are as follows:
•

Central Test Area: 1,040-foot MSD for M1A1 Anti-Tank Mine

•

Line 6: 200-foot MSD for non-fragmenting munitions

•

West Burn Pads: 1,040-foot MSD for M1A1 Anti-Tank Mine

•

Possible Demo Site: 1,040-foot MSD for M1A1 Anti-Tank Mine

•

West Burn Pads South: 1,040-foot MSD for M1A1 Anti-Tank Mine

•

Maneuver Area: 200 foot MSD for non-fragmenting munitions

•

Incendiary Disposal Area: 1,040-foot MSD for M1A1 Anti-Tank Mine

7.2

INTRUSIVE INVESTIGATION ACTIVITIES

Only UXO-qualified personnel will be allowed to perform surface and subsurface MEC anomaly
investigations (i.e., dig and verify). The UXO dig team will consist of a minimum of two UXO
personnel, one of whom will be a UXO Technician II or above. Intrusive investigations (i.e., dig
and verify) will be completed using hand digging tools, with all digging to be conducted to the
side of the anomaly so as not to strike the anomaly with the digging equipment. Once the depth
of the side hole is equal to the estimated depth of the anomaly, the remaining excavation of the
item will be carefully completed from the side using small hand tools. The item will be
excavated to the extent needed to confirm the identity and hazard level associated with the item.
Identification of suspected MEC items will be made by a minimum of two UXO personnel, with
the first UXO Technician initially identifying the item and the second providing confirmation.
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The anomaly investigation teams (i.e., two man “dig teams”) and the SUXOS will positively
identify recovered anomaly source types as non-munitions debris, munitions debris, or MEC
(i.e., all items will be inspected a minimum of three times before final classification). Initial
identification of a recovered anomaly as MEC will be made by the first UXO Technician
conducting the excavation. Verification will be provided by the second UXO Technician and
confirmation will be provided by the SUXOS. The teams will record anomaly source type,
depth, dimensions, estimated weight, and condition. An item will be identified as MEC if it
cannot be determined whether explosives are present. MEC items will be left in place and
flagged for further inspection by the Demolition Team.
After the anomaly investigation team has flagged potential MEC and MEC items, the SUXOS
will further inspect and confirm all flagged items to make a final classification as MEC,
munitions debris, or non-munitions debris. Once certified as not MEC, the munitions debris and
the non-munitions debris will be segregated and then moved to a central location. It will
undergo 100 percent inspection by the UXOQC and be stored in a locked container to ensure the
chain of custody remains intact (i.e., the materials are not commingled). Prior to the start of field
activities, the contractor will coordinate with American Ordnance and lease an approved storage
location for munitions debris and non-munitions debris.
If the item is MEC, the UXOSO will notify the URS Project Manager, URS SHSO, URS UXO
Safety/QC Manager, URS UXO Program Safety/QC Manager, and the USACE Site Safety
Representative. URS will complete MEC disposal, demilitarization, and disposition in
accordance with the procedures discussed in Sections 7.3, 7.4, and 7.5, respectively. An SOP
that details procedures for MEC disposal is included in Appendix E (SOP No. 13). After
disposal of the MEC item has been completed, the intrusive activities may continue.
If the item is not MEC, intrusive investigation activities may resume, with the concurrence of the
UXOSO.

7.3

MEC DISPOSAL ACTIVITIES

If MEC items are encountered during the investigation, URS will complete MEC disposal,
demilitarization, and disposition. The MEC items will be assessed to determine if they can be
safely moved. If the item cannot be safely moved, it will be blown-in-place (BIP) on the same
day it is discovered. Those items that are not fuzed and that are acceptable to be moved will be
marked for collection and storage, in accordance with the Explosives Siting Plan (Chapter 6 of
the WP).
Demolition operations will be conducted in accordance with the Demolition SOP No. 13
included in Appendix E of the RI WP. During demolition of MEC and related material, safety
is the primary concern. The most obvious requirements are to protect personnel, the public, and
the environment from fire, blast, noise, fragmentation, and toxic releases. The intentional
detonation of explosives requires more stringent safety distance requirements than those for
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ordnance in storage. Intentional detonation will be conducted in accordance with the
requirements outlined in DoD 6055.9-STD (DoD 2004).
Depending on the environmental conditions and/or availability of materials, URS will utilize
electrical, non-electrical, and/or shock tube demolition procedures for MEC disposal. All
personnel directly or indirectly engaged in MEC operations are thoroughly trained and capable
of recognizing hazardous explosive exposures. All personnel are required to read, become
familiar with, and adhere to the requirements contained in this section and applicable references
to ensure that general safety regulations and acceptable work practices are observed at all times.

7.3.1 License and Permits
URS will maintain the required licenses and permits to procure and use explosives during the
performance of MEC disposal operations at IAAAP. Required licenses and permits will be
posted and available for inspection at the IAAAP Field Office. A State of Iowa user permit for
explosives will be maintained by an on-site UXO-qualified URS employee.

7.3.2 Storage
If MEC disposal is required, demolition materials will be procured and delivered by an approved
vendor on the same day or the day following MEC discovery. The minimum amount needed to
complete the disposal will be obtained and expended on the day of its arrival.
If same-day disposal of a MEC item is not feasible, a security watch of the MEC item will be
posted for security and accountability of the item during non-working hours. This security watch
may be from a locally subcontracted security company.

7.3.3 Coordination and Supervision
The on-site demolition will be completed under the direct control of the Senior UXO Supervisor
(SUXOS) and an experienced and trained UXO Team Leader charged with the responsibility for
all demolition activities within the area. The UXO Team Leader, assigned by the SUXOS, will
be responsible for training all team personnel regarding the nature of the materials handled, the
hazard involved, and the precautions necessary, and will be present during all on-site demolition
operations. The UXO Team Leader will also maintain custody of the blasting machine or firing
device. The SUXOS and UXO Team Leader will ensure that the appropriate local authorities are
notified prior to on-site demolitions. Notification authorities are detailed in the SSHP.
The SUXOS and UXOSO will be on-site at all times during demolition operations. The
operation is performed under the direction and supervision of the SUXOS, who is charged with
the responsibility to ensure that procedures contained in this plan and referenced documents are
followed. The UXOSO monitors compliance with the safety measures contained in this plan and
associated documents, and in case of noncompliance, is vested with the authority to stop or
suspend operations. Individuals will report the completion of tasks to the SUXOS. The required
tasks include:
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
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•

Secure all access roads to the area.

•

Perform pre-operational checks of all equipment used.

•

Visually check the demolition site for any unauthorized personnel.

•

Check the firing wire for continuity and shunt or operational status of the firing device.

•

Prepare the designated shots.

•

Check the continuity of detonators.

•

Secure the detonators in an acceptable location.

•

Place a charge in the desired location.

7.3.4 Evacuation and Site Control
Control of the demolition site must be maintained during demolition operations. All personnel
who are not essential to demolition operations must evacuate to a safe area outside the minimum
separation distance (MSD) of the item being detonated. Access roads entering the blast area will
be blocked during demolition operations to ensure that personnel do not enter the EZ. The
Demolition Team Leader will ensure the area is clear of unauthorized personnel and equipment
prior to permitting attachment of the initiation devices to the priming charge.
An observer will be stationed at a location having a good view of the air and surface approaches
to the demolition site. It shall be the responsibility of the observer to notify the Team Leader to
suspend firing if any aircraft, vehicle, or personnel are sighted approaching the demolition site.
The local Fire Department will be alerted to standby during demolition operations (refer to SSHP
for contact information). In the event of a fire or unplanned explosion, site personnel will be
responsible to extinguish a small fire. Personnel will remain at the site as long as the possibility
of the fire exists as the result of a demolition operation. If site personnel are unable to extinguish
the fire, they will notify the Fire Department and evacuate the area to an acceptable distance.
Under no circumstances will site personnel attempt to fight explosive fires.
Prevailing weather condition information will be obtained from a reliable source and will be
logged before each on-site detonation. Demolition charges will not be primed or connected for
electrical firing during the approach or presence of a thunderstorm. Other weather conditions
(high winds, dust storms, snow storms, temperature inversions, low altitude clouds, or cloud
coverage of more than 50 percent) may adversely impact planned demolition operations. The
SUXOS will consider these conditions when determining whether to conduct demolition
operations. If weather conditions preclude the demolition by blowing-in-place, URS will secure
the MEC with sandbags and cover and properly mark the area until favorable conditions allow
the disposal.
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7.3.5 Demolition Procedures
URS will dispose of MEC on the day of discovery unless otherwise directed by the competent
authority. Demolition operations will begin in a work site when all non-essential personnel are
out of the MSD of the ordnance being detonated. The MSD for intentional detonations at the
IAAAP MRSs will be established based on the types of munitions being disposed and the net
explosive weight (NEW). To the greatest extent possible, all MEC items will be blown-in-place
to reduce the risk inherent in handling and movement. URS will implement engineering control
measures by the use of sandbag mitigation whenever it is necessary to blow in-place items that
are close to populated areas that could be impacted by the explosion (USACE 1998).
Prior to conducting demolition operations, the UXO Team Leader will conduct a safety briefing
for the members of the demolition team. This safety briefing will follow the guidelines set forth
in SOP No. 13, Demolition (Appendix E of the RI WP). The detonation time will be announced
to the agencies concerned to enhance public relations.
A minimum of two UXO-qualified personnel, one of whom will be the Team Leader, will
conduct demolition operations. An electrical firing system or Remote Firing Device (RFD)
provides better control of the demolition activities. Control of initiation devices will remain with
the Team Leader until attachment to the firing circuit. Personnel involved with the demolition
operations will follow and adhere to the detailed demolition procedures contained in SOP No.
13, Demolition (Appendix E of the RI WP).

7.3.6 Loss or Theft of Explosive Materials
If it is confirmed that ordnance or explosives are missing, the URS Project Manager, USACE
Site Safety Specialist, and URS UXO Safety Program Manager will be notified. URS will notify
the Bureau of Alcohol, Tobacco, and Firearms and immediately begin an investigation. URS
will contact the USACE Contract Officer within 24 hours of discovery. Local authorities will be
notified, and a written report will be issued within 24 hours.

7.4

MEC SCRAP DEMILITARIZATION

After MEC disposal operations are completed, the remaining munitions debris and munitions
components resulting from demolition will have to be inspected. A URS-appointed UXO Team
Leader will perform a 100-percent inspection of the MEC scrap, and an independent 100-percent
re-inspection will be conducted by the SUXOS and UXO QC Officer (UXOQC). These
inspections will ensure that the explosive safety status of the material is documented as safe
before being transferred to a qualified receiver (DoD 2004a). If MEC scrap is generated, URS
will establish temporary nonhazardous MEC scrap collection points. The nonhazardous MEC
scrap accumulated will be segregated into one of two categories: MEC scrap resembling
ordnance, and MEC scrap not resembling ordnance. These types of scrap may be stored in the
same general area but not commingled prior to certification.
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7.4.1 MEC Scrap Requiring Demilitarization
MEC scrap resembling ordnance retains the appearance of military munitions and as such
requires demilitarization prior to being recycled through a smelter or mechanical destruction
process. The Department of Defense (DoD) policy for demilitarization is set forth in the Defense
Demilitarization Manual (DoD 1995).
MEC scrap resembling ordnance will be inspected for energetic residue and, if found to contain
such residue, will be disposed of by detonation. If no energetic residue is evident, the MEC
scrap will be segregated and stored in an approved secure container until demilitarization
measures are implemented.
Demilitarization of MEC scrap will be performed by URS or an approved subcontractor,
depending on the amount of material being processed. All demilitarization procedures will be
performed on-site at the end of the project.

7.4.2 MEC Scrap Not Requiring Demilitarization
MEC scrap not resembling ordnance is typically known as “fragmentation” and does not retain
the appearance of ordnance, but that of scrap metal. MEC scrap not resembling ordnance does
not require demilitarization prior to smelter.
MEC scrap not resembling ordnance will be visually inspected and re-inspected for energetic
residue and, if found to contain such residue, will be disposed of by detonation. If no residue is
evident, the MEC scrap will be stored in an approved secure container until final disposition.

7.5

MEC SCRAP DISPOSITION

After all nonhazardous scrap materials have been properly inspected, sorted, and demilitarized,
URS will begin processing the MEC scrap for final disposition to a USACE-approved scrap
dealer.
Prior to releasing the scrap to a scrap dealer, a final inspection of the scrap will be made by the
SUXOS and UXOQC, after which they will sign DD Form 1348-1a stating:
“This certifies and verifies that the [Ammunition, Explosives, and other
Dangerous Articles] AEDA Range Residue, and/or Explosive Contaminated
Property listed has been 100 percent properly inspected and to the best of our
knowledge and belief, are inert and/or free of explosives or related material.”
(DoD 1997)
Signature blocks will contain the name, title, signature, and date of the personnel executing the
DD Form 1348-1a. The scrap will then be containerized in drums for shipment. Each drum will
be locked, sealed, and serialized prior to being released.
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URS will ensure that all requirements set forth in the Defense Materiel Disposition Manual (DoD
1997) are met, and that the scrap materials will be processed through a smelter by the scrap
dealer in a timely matter. After the materials have been processed through the smelter, a
“Certificate of Smelter” will be issued from the facility. This certificate will be included in the
Final Report.
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TABLE J-1
SUMMARY OF POTENTIAL MUNITIONS USED AT THE IAAAP MMRP SITES
Size/Type

Nomenclature

Net Explosive Weight

Munitions Constituent(s)

Reference

Fuzes

TM 9-1980

M120

BOMBS
Amatol (TNT/Ammonium Nitrate), TNT, or Composition B
(RDX/TNT)

U.S. Bomb, Fragmentation, 23-lb, Parachute

M72

2.7 lbs

U.S. Bomb, Fragmentation, 90-lb

M82

11.4 lbs or 12.3 lbs

AN-M65 and ANM65A1

530 lbs, 558 lbs, or 595 lbs

M405

None

M404A1 and M404A2

< 1 gram

U.S. Bomb, General Purpose, HE, 1,000-lb

TNT (11.4 lbs) or Composition B (RDX/TNT) (12.3 lbs)

OP 1664, OP 1280, TM 9Not Applicable at IAAAP
1980, and TM 9-1325-200

50/50 Amatol (TNT/Ammonium Nitrate) (530 lbs), TNT (558
lbs), Composition B (RDX/TNT) (595 lbs), or Tritonal
(TNT/Aluminum Powder) (595 lbs)

OP 1664, TM 9-1980, and
Not Applicable at IAAAP
OP 1280

ROCKET FUZES
U.S. Fuze, 3.5 inch, Rocket, Dummy
U.S. Fuze, Base Detonating, 3.5 inch, Rocket

Inert

TM 43-0001-30

N/A

M41 Detonator

TM 43-0001-30

N/A

Tech Data Sheet

M32 Series S&A Device

TM 43-0001-28

M90 or M90A1 PIBD

TM 9-1901 and
TM 9-1904

M51 or M48

TM 9-1901

M51A5 or M500

GUIDED MISSILES
73 lbs
XM5E5

1.7 ounces
2 grams

Composition H-6 (RDX/TNT/Aluminum Powder)
RDX in Booster Charge and Booster Lead
PETN and Lead Azide in M32 Series S&A Device Detonators
PROJECTILES

0.4 lb
U.S. Cartridge, 57mm, HEAT

U.S. Cartridge, 75mm, HE, Normal Cavity

U.S. Cartridge, 75mm, HE
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M307 and M307A1

M48

M309A1

Composition B (RDX/TNT) or 50/50 Pentolite (TNT/PETN)
Main Charge

Unknown

Integral Tetryl Booster Pellet

< 1 gram

Potassium Chlorate and Lead Sulfocyanate M60, M60A1, or M46
Percussion Primer

3.3 lbs

M10 Propelling Charge

1.49 lbs

TNT

1.15 lbs

FNH Powder Propelling Charge

75 grain

Black Powder (sulfur/charcoal/potassium nitrate) in M22 Primer

1.49 lbs

TNT

3.3 lbs

M10 Propelling Charge

300 grains

Black Powder (sulfur/charcoal/potassium nitrate) M47 or M47B2
Percussion Primer

305 grains

Black Powder (sulfur/charcoal/potassium nitrate) Igniter Charge
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TABLE J-1
SUMMARY OF POTENTIAL MUNITIONS USED AT THE IAAAP MMRP SITES
Size/Type

Nomenclature

Net Explosive Weight
1 lb
3.19 lbs

U.S. Cartridge, 75mm, HEAT-T

U.S. Cartridge, 76mm, Canister, APERS

MK I

Black Powder (sulfur/charcoal/potassium nitrate) M47 or M47B2
Percussion Primer

305 grains

Black Powder (sulfur/charcoal/potassium nitrate) Igniter Charge

M363

3 ounces

U.S. Cartridge, 3 inch, HE

M42 Series

5 lbs

Smokeless Powder (Nitrocellulose/Nitroglyerin) in M6 Propelling
Charge

0.86 lb

TNT
NH Propelling Charge

0.3 lb
M71A1

7.31 lbs
300 grains
Unknown
8.6 lbs

U.S. Cartridge, 90mm, Target Practice (Tracer),
TP-T

U.S. Cartridge, 90mm, HEAT

U.S. Projectile, 105mm, HE, Normal and Deep
Cavity

Remedial Investigation Work Plan
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M353

M371A1

M1

TM 9-1901

M91A1

No. 1861

MK II

TM 43-0001-28

None

TM 9-1901

M48

TM 9-1901

M48

TM 43-0001-28

N/A

TM 9-1901

M530 or M509 Series

TM 43-0001-28

M43A5, M48A3, M51A4,
M51A5, M54, M55A3,
M57, M67A3, M78
Series, M81A1, M97A1,
M500A1, M501A1,
M502A1, M507, M513,
M520, M521, M535,
M557, or M564

M62 Percussion Primer

4.87 lbs

2.15 lbs

U.S. Cartridge, 90mm, HE

Black Powder (sulfur/charcoal/potassium nitrate)
Steel Balls

300 grains

Fuzes

Pyrotechnic Burning Mixture in M5 Tracer Element located in
M91A1 BD Fuze

9 lbs

Unknown

Reference

M10 Propelling Charge

300 grains
M310A1

< 1 gram
U.S. Projectile, 75mm, Shrapnel

Munitions Constituent(s)
Composition B (RDX/TNT)

Black Powder (sulfur/charcoal/potassium nitrate) in M28
Percussion Primer
Composition B (RDX/TNT) or TNT
TNT Supplemental Charge
Smokeless Powder (Nitrocellulose/Nitroglyerin) in M6 Propelling
Charge
Black Powder (sulfur/charcoal/potassium nitrate) in M28
Percussion Primer
Pyrotechnic Burning Mixture in M10 Tracer Element
Smokeless-Flashless Powder in Propelling Charge

< 1 gram

Lead Azide in Percussion Primer

< 1 gram

Pyrotechnic Burning Mixture in Tracer Element

1.72 lbs

Composition B (RDX/TNT)

20 ounces

M82 Propelling Charge

Unknown

XM92 Percussion Primer

Normal - 4.8 or 5.08 lbs Deep - TNT (4.8 lbs) or Composition B (RDX/TNT) (5.08 lbs)
4.25 or 4.6 lbs
TNT (4.25 lbs) or Composition B (RDX/TNT) (4.6 lbs)
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SUMMARY OF POTENTIAL MUNITIONS USED AT THE IAAAP MMRP SITES
Size/Type

Nomenclature

Net Explosive Weight
2.79 lbs

U.S. Cartridge, 106mm, HEAT

U.S. Cartridge, 120mm, HE-T
U.S. Cartridge, 152mm, HEAT-T-MP

M344A1

M356
M409A1

U.S. Projectile, 155mm, HE

M107

U.S. Projectile, 8 inch, HE

M106

U.S. Cartridge, 165mm, HEP

M123

< 1 gram

Munitions Constituent(s)
Composition B (RDX/TNT)
Black Powder (sulfur/charcoal/potassium nitrate) in M57
Percussion Primer

8.06 lbs

M26 Propelling Charge

7.84 lbs

Composition B (RDX/TNT)

Unknown
6.3 lbs
Unknown

Red Pyrotechnic Mixture in M5 Tracer Element
Composition B (RDX/TNT)
Red Pyrotechnic Mixture in M13 Tracer Element

14.6 lbs or 15.4 lbs

TNT (14.6 lbs) or Composition B (RDX/TNT) (15.4 lbs)

36.3 lbs or 38.8 lbs

TNT (36.3 lbs) or Composition B (RDX/TNT) (38.8 lbs)

0.3 lbs

TNT Supplemental Charge

35 lbs

Composition A3 (RDX/Wax)

2.1 lbs

Black Powder M2 Propellant

14 grams
< 1 gram

Black Powder (sulfur/charcoal/potassium nitrate) Ignition Charge

Reference

Fuzes

TM 43-0001-28

M509A1 PIBD

TM 43-0001-28

M557 or M572

TM 43-0001-28

M539

TM 43-0001-28

Not Applicable at IAAAP

TM 43-0001-28

Not Applicable at IAAAP

TM 43-0001-28

M62A2

TM 9-1901

M53

TM 9-1901

M52

TM 43-0001-28

M557, M520, M564, or
M513 Series

Black Powder (sulfur/charcoal/potassium nitrate) Primer
MORTARS

4.3 lbs
Unknown
120 grains
U.S. Mortar, 81mm, HE

M56
1.65 grains
Unknown

U.S. Mortar, 81mm, White Phosphorus (WP),
Smoke

U.S. Mortar, 4.2 inch, HE
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M57

M329A1

TNT
M2 Propelling Charge
Smokeless Powder (Nitrocellulose/Nitroglyerin) in M6 Ignition
Cartridge
Black Powder (sulfur/charcoal/potassium nitrate) in M34
Percussion Primer
Black Powder (sulfur/charcoal/potassium nitrate) and Lead Azide
in M53 Point Detonating (PD) Fuze

18 grams

Tetryl in Bursting Charge

4 lbs

White Phosphorus (WP)

8 grams

Double-Base Ignition Cartridge with Primer

14 grams

Double-Base Propelling Charge Increments (up to 4)

Unknown

Black Powder (sulfur/charcoal/potassium nitrate) and Lead Azide
in M52 PD Fuze

7.08 lbs

TNT Main Charge

0.365 lb

TNT Supplemental Charge

Unknown

M36A1 Propelling Charge

Unknown

M2A2 Ignition Charge
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TABLE J-1
SUMMARY OF POTENTIAL MUNITIONS USED AT THE IAAAP MMRP SITES
Size/Type

Nomenclature

Net Explosive Weight

Munitions Constituent(s)

Reference

Fuzes

TM 9-1904

M10

SW050-AB-MMA-010

M201A1

TM 43-0001-29

M201A1

TM 43-0001-29

M201A1

TM 43-0001-27

N/A

TM 43-0001-27

N/A

GRENADES
E.C. Blank Smokeless Powder (Nitrocellulose/Nitroglyerin)
Bursting Charge

0.74 ounce

U.S. Grenade, Hand, Fragmentation

U.S. Grenade, Hand, Smoke

MK II

M8

Loose Black Powder (sulfur/charcoal/potassium nitrate) in
Ignition Charge

7 grains
Unknown

Black Powder (sulfur/charcoal/potassium nitrate) in 2 inch piece
of Commercial Time Fuze (5 second burn time)

0.4 grain

Primer Mixture in MK V Center Fire Percussion Primer

19 ounces

Type C HC Smoke Composition

< 1 gram

Iron Oxide, Titanium, and Zirconium in Ignition Mixture

< 1 gram

Titanium Powder, Potassium Perchlorate and Zirconium Nickel
Alloy Pyrotechnic Delay

< 1 gram

Potassium Chlorate and Lead Sulfocyanate M39A1 Percussion
Primer

11.5 ounces

U.S. Grenade, Hand, Smoke

M18

< 1 gram

Iron Oxide, Titanium, and Zirconium in Ignition Mixture

< 1 gram

Titanium Powder, Potassium Perchlorate and Zirconium Nickel
Alloy Pyrotechnic Delay

< 1 gram

Potassium Chlorate and Lead Sulfocyanate M39A1 Percussion
Primer

10.25 ounces

U.S. Grenade, Hand, Riot, Tear Gas

M7

Aluminum, Zinc Oxide, and Hexachlorethane (HC) Smoke
Composition

CN or CS Mixture

< 1 gram

Iron Oxide, Titanium, and Zirconium in Ignition Mixture

< 1 gram

Titanium Powder, Potassium Perchlorate and Zirconium Nickel
Alloy Pyrotechnic Delay

< 1 gram

Potassium Chlorate and Lead Sulfocyanate M39A1 Percussion
Primer
SMALL ARMS AMMUNITION

U.S. Cartridge, 7.62mm, Blank

M82

U.S. Cartridge, 5.56mm, Blank

M200
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15 grains

SR 8231 Propellant

< 1 gram

Potassium Chlorate and Lead Sulfocyanate Percussion Primer

7 grains

HPC 13 Propellant

< 1 gram

Potassium Chlorate and Lead Sulfocyanate Percussion Primer

Q:\1617\0195\MMRP RI WP\Rev3\AppxJ\IAAAP RI WP AppxJ AttachA\15-Sep-07/OMA

Page 4 of 7

TABLE J-1
SUMMARY OF POTENTIAL MUNITIONS USED AT THE IAAAP MMRP SITES
Size/Type

Nomenclature

Net Explosive Weight

Munitions Constituent(s)

Reference

Fuzes

SW060-AA-MMA-010

N/A

DEMOLITION MATERIALS
U.S. Explosives, Bulk

None

Various

U.S. Charge, Demolition, TNT Block

DODIC/NALC - M032

1 lb

TNT

SW060-AA-MMA-010

N/A

U.S. Charge, Demolition, TNT Block

DODIC/NALC - M031

0.5 lb

TNT

SW060-AA-MMA-010

N/A

U.S. Charge, Demolition, TNT Block

DODIC/NALC - M030

0.25 lb

TNT

TM 43-0001-38

N/A

TM 43-0001-37 and
SW050-AB-MMA-010

Friction Wire

TM 43-0001-37

N/A

TM 43-0001-37

N/A

TM 9-1981

N/A

OTHER MUNITIONS
U.S. Signal, Smoke and Illuminant, Marine

U.S. Signal, Illuminating, Ground, Green Star
Cluster

U.S. Signal, Illumination, Ground, Parachute,
White Star

U.S. Signal, Ground, White Star, Parachute

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

MK13 Mod 0

M125A1

M127A1

M17A1

3.4 ounces

Illuminant Composition (Red)

3.4 ounces

Smoke Composition (Orange)

0.725 gram

Black Powder (sulfur/charcoal/potassium nitrate) Initiating
Charge

0.75 gram

Black Powder (sulfur/charcoal/potassium nitrate) Expelling
Charge

39 grams

Black Powder (sulfur/charcoal/potassium nitrate) Composition
(91% Black Powder, 9% Calcium Carbonate) Propelling Charge

< 1 gram

Potassium Chlorate and Lead Sulfocyanate No. 68 Percussion
Primer

Unknown

Pyrotechnic Illuminant Composition

0.725 gram

Black Powder (sulfur/charcoal/potassium nitrate) Initiating
Charge

0.75 gram

Black Powder (sulfur/charcoal/potassium nitrate) Expelling
Charge

39 grams

Black Powder (sulfur/charcoal/potassium nitrate) Composition
(91% Black Powder, 9% Calcium Carbonate) Propelling Charge

< 1 gram

Potassium Chlorate and Lead Sulfocyanate No. 68 Percussion
Primer

Unknown

Pyrotechnic Illuminant Composition

15 grains

Smokeless Powder (Nitrocellulose/Nitroglyerin) Expelling Charge

Unknown

First-Fire Charge

Unknown

Smokeless Powder (Nitrocellulose/Nitroglyerin) Expelling Charge
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TABLE J-1
SUMMARY OF POTENTIAL MUNITIONS USED AT THE IAAAP MMRP SITES
Size/Type
U.S. Signal Kit, Personnel, Distress, Red

U.S. Flare, Surface, Trip

U.S. Pot, Smoke, HC
U.S. Simulator, Hand Grenade

Nomenclature
M185

M49A1

Net Explosive Weight

Munitions Constituent(s)

4 grams

Red Illuminant Composition

< 1 gram

Alcan 220 Percussion Primer

5 ounces

Illuminant Composition

< 1 gram

M42 Percussion Primer

Unknown

First Fire Charge

Unknown

Intermediate Charge
Type C HC Mixture (Hexachloroethane 47%, Zinc Oxide 47%,
and Grained Aluminum 6%)

Reference

Fuzes

TM 43-0001-37

Integral

SW050-AB-MMA-010

Integral Striker

TM 3-300

None

M1

10 lbs

M116A1

1.25 ounces

Photoflash Powder

SW050-AB-MMA-010

M3A1 Igniter
Integral

U.S. Simulator, Boobytrap, Flash

M117

1.2 ounces

Photoflash Powder

SW050-AB-MMA-010

U.S. Simulator, Boobytrap, Illuminating

M118

1.35 ounces

Pyrotechnic Composition

SW050-AB-MMA-010

Integral

U.S. Simulator, Boobytrap, Whistling

M119

1.42 ounces

Explosive/Pyrotechnic Composition

SW050-AB-MMA-010

Integral

TM 43-0001-36

M605

TM 43-0001-36

M607

1.15 lbs
54.36 grams

U.S. Landmine, Anti-Personnel

M16

4.92 grams

Tetryl Auxiliary Booster

10.8 grains

Lead Azide in Detonator

8.8 grains

Black Powder (sulfur/charcoal/potassium nitrate) and Lead
Styphnate in Delay Element

4.53 grams

Black Powder (sulfur/charcoal/potassium nitrate) in Expelling
Charge

17.37 grains

Black Powder (sulfur/charcoal/potassium nitrate) and Lead Azide
in M605 Fuze

10.8 lbs
U.S. Landmine, Anti-Tank, HE, Heavy

U.S. Landmine, Anti-Tank, HE

U.S. Mine, "Gravel", Anti-Personnel

U.S. Mine, "Gravel", Anti-Personnel

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

M21

M1 Series

XM27

XM41

TNT Main Charge
Tetryl Booster

Composition H-6 (RDX/TNT/Aluminum Powder)

4.23 grains

RDX Relay

177.1 grains

RDX and Lead Azide Booster

8.17 grains

RDX and Lead Azide Detonator

0.35 grain

M101 Primer

6 lbs

27.7 grams

16.3 grams

TNT

OP 1664

M1 Series

RDX and Lead Azide

EODB 60-01-02, AF Air
Delivered Ordnance, and
Jane's Mines and Mine
Clearance

None

RDX and Lead Azide

EODB 60-01-02, AF Air
Delivered Ordnance, and
Jane's Mines and Mine
Clearance

None
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TABLE J-1
SUMMARY OF POTENTIAL MUNITIONS USED AT THE IAAAP MMRP SITES
Size/Type
U.S. Mine, "Gravel", Anti-Personnel

Nomenclature

Net Explosive Weight

XM41E1

9.4 grams

Munitions Constituent(s)

Reference

Fuzes

RDX and Lead Azide

EODB 60-01-02, AF Air
Delivered Ordnance, and
Jane's Mines and Mine
Clearance

None

None

U.S. Mine, "Gravel", Anti-Personnel

XM45E1

0.7 grams

RDX and Lead Azide

EODB 60-01-02, AF Air
Delivered Ordnance, and
Jane's Mines and Mine
Clearance

U.S. Primers, Percussion and Electric

Various

Unknown

Potassium Chlorate, Lead Sulfocyanate, Lead Azide, PETN, and
Mercury Fulminate

TM 9-1325-200,
OP
1280, OP 1664

N/A

U.S. Detonators

Various

Unknown

Black Powder (sulfur/charcoal/potassium nitrate), Tetryl, Lead
Azide, PETN, RDX, and Mercury Fulminate

TM 9-1325-200,
OP
1280, OP 1664

N/A

U.S. Explosive Relays

Various

Unknown

Lead Azide, Tetryl, and Black Powder (sulfur/charcoal/potassium
nitrate)

TM 9-1325-200,
OP
1280, OP 1664

N/A

U.S. Boosters

Various

Unknown

RDX, Single and Double Base Propellants, Tetryl, Black Powder
(sulfur/charcoal/potassium nitrate), and TNT

TM 9-1325-200,
OP
1280, OP 1664

N/A

REFERENCES
SW050-AB-MMA-010, Pyrotechnic, Screening, Marking and Countermeasure Devices, 1994

TM 43-0001-30, Army Ammunition Data Sheets, Rockets, 1981

SW060-AA-MMA-010, Demolition Materials, 1995

TM 43-0001-36, Army Ammunition Data Sheets, Landmines, 1994

TM 3-300, Army Technical Manual, Ground Chemical Munitions, 1956

TM 43-0001-37, Army Ammunition Data Sheets, Military Pyrotechnics, 1994

TM 9-1325-200, Army Technical Manual, Bombs and Bomb Components, 1966

TM 43-0001-38, Army Ammunition Data Sheets, Demolition Materials, 1994

TM 9-1901, Army Technical Manual, Artillery Ammunition, 1950

OP 1280, Ordnance Pamphlet, Aircraft Bombs, 1957

TM 9-1904, Army Technical Manual, Ammunition Inspection Guide, 1944

OP 1664 Volume II, Ordnance Pamphlet, U.S. Explosive Ordnance, 1969

TM 9-1980, Army Technical Manual, Bombs for Aircraft, 1944

Explosive Ordnance Disposal Bulletin, 60-01-02, U.S. Bombs

TM 9-1981, Army Technical Manual, Military Pyrotechnics, 1951

USAF Air Tactical Command, Air Delivered Ordnance Manual, 1969

TM 43-0001-27, Army Ammunition Data Sheets, Small Caliber Ammunition, 1994

Jane's Mines and Mine Clearance 2005-2006

TM 43-0001-28, Army Ammunition Data Sheets, Artillery Ammunition, 1994

No. 1861, U.S.A. Ordnance Department, Handbook of Ordnance Data, 1918

TM 43-0001-29, Army Ammunition Data Sheets, Grenades, 1994

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

U.S. BOMB, FRAGMENTATION, 23-LB, PARACHUTE, M72

Explosive/Filler Type
Amatol, TNT, or Composition B
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
2.7 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. BOMB, FRAGMENTATION, 90-LB, M82

Explosive/Filler Type

Net Explosive/Filler Weight

TNT or Composition B

11.4 lbs – 12.3 lbs

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

U.S. BOMB, GENERAL PURPOSE, HE, 1,000-LB, AN-M65 and AN-M65A1

Explosive/Filler Type

Net Explosive/Filler Weight

Amatol, TNT, Composition B, or Tritonal

530 lbs – 595 lbs

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

U.S. FUZE, BASE DETONATING, 3.5 INCH, ROCKET, M404 SERIES

Explosive/Filler Type
Unknown
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
< 1 gram
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APPENDIXJ

Munitions Technical Data Sheets

U.S. GUIDED MISSILE, WARHEAD, HE, XM5E5

Explosive/Filler Type
H-6 Explosives
RDX
PETN and Lead Azide

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
73 lbs
1.7 ounces
2 grams
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 57-MM, HEAT, M307 AND M307A1

Explosive/Filler Type

Net Explosive/Filler Weight

Composition B or 50/50 Pentolite
Propelling Charge

0.4 lb
3.3 lbs

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 75-MM, HE, NORMAL CHARGE, M48

Explosive/Filler Type
TNT
FNH Powder

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
1.49 lbs
1.13 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 75-MM, HE, M309A1

Explosive/Filler Type
TNT
FNH Powder

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
1.49 lbs
3.3 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 75-MM, HEAT-T, M310A1

Explosive/Filler Type
Composition B
FNH Powder

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
1.0 lb
3.19 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. PROJECTILE, 75-MM, SHRAPNEL, MK I

Explosive/Filler Type
Black Powder
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
3 ounces
Q:\1617\0195\MMRP RI WP\Rev3\AppxJ\IAAAP RI WP AppxJ AttachB.doc/10-Apr-08\OMA

10 of 52

APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 76-MM, CANISTER, APERS, M363

Explosive/Filler Type
Steel Balls
Smokeless Powder

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
9 lbs
5 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 3 INCH, HE, M42 SERIES

Explosive/Filler Type
TNT
NH Powder
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
0.86 lb
4.87 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 90-MM, HE-T, M71A1

Explosive/Filler Type

Net Explosive/Filler Weight

Composition B or TNT
Smokeless Powder

2.15 lbs
7.31 lbs

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 90-MM, TARGET PRACTICE (TRACER), TP-T, M353

Explosive/Filler Type
Smokeless – Flashless Powder

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
8.6 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 90-MM, HEAT, M371A1

Explosive/Filler Type
Propelling Charge
Composition B

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
20 ounces
1.72 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. PROJECTILE, 105-MM, HE, NORMAL AND DEEP CAVITY, M1

Explosive/Filler Type
TNT or Composition B
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
4.8 lbs – 5.08 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. PROJECTILE, 106-MM, HEAT, M344A1

Explosive/Filler Type
Composition B
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
2.79 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. PROJECTILE, 120-MM, HE-T, M356

Explosive/Filler Type
Composition B

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
7.84 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. PROJECTILE, 152-MM, HEAT-T-MP, M409A1

Explosive/Filler Type
Composition B

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
6.3 lbs
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APPENDIXJ

Munitions Technical Data Sheets

U.S. PROJECTILE, 155-MM, HE, M107

Explosive/Filler Type

Net Explosive/Filler Weight

TNT or Composition B

14.6 lbs – 15.4 lbs

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

U.S. PROJECTILE, 8 INCH, HE, M106

Explosive/Filler Type

Net Explosive/Filler Weight

TNT or Composition B
TNT Supplemental Charge

36.3 lbs – 38.8 lbs
0.3 lbs

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

U.S. CARTRIDGE, 165-MM, HEP, M123

Explosive/Filler Type

Net Explosive/Filler Weight

Composition A-3
Black Powder Propellant
Black Powder Ignition Charge

35 lbs
2.1 lbs
14 grams

U.S. MORTAR, 81-MM, HE, M56
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
TNT

Munitions Technical Data Sheets

Net Explosive/Filler Weight
4.3 lbs

U.S. MORTAR, 81-MM, WHITE PHOSPORUS (WP), SMOKE, M57
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

Tetryl
White Phosphorus

18 grams
4 lbs

U.S. MORTAR, 4.2 INCH, HE, M329A1
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type

Munitions Technical Data Sheets

Net Explosive/Filler Weight

TNT

7.5 lbs

U.S. GRENADE, HAND, FRAGMENTATION, MK II
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

E.C. Blank Smokeless Powder

0.74 ounce
7 grains

Black Powder

U.S. GRENADE, HAND, SMOKE, M8
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

Hexachlorethane Smoke Composition

19 ounces

U.S. GRENADE, HAND, SMOKE, M18
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

Hexachlorethane Smoke Composition

11.5 ounces

U.S. GRENADE, HAND, RIOT, TEAR GAS, CN, M7
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

CN Mixture

10.25 ounces

U.S. CARTRIDGE, 7.62MM, BLANK, M82
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

SR 8231 Propellant

15 grains

U.S. CARTRIDGE, 5.56MM, BLANK, M200
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
HPC 13 Propellant

Munitions Technical Data Sheets

Net Explosive/Filler Weight
7 grains

U.S. CHARGE, DEMOLITION, 1-LB TNT BLOCK, DODIC/NALC – M032
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
TNT

Munitions Technical Data Sheets

Net Explosive/Filler Weight
1.0 lb

U.S. CHARGE, DEMOLITION, ½ LB TNT BLOCK, DODIC/NALC – M031
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
TNT

Munitions Technical Data Sheets

Net Explosive/Filler Weight
0.5 lb

U.S. CHARGE, DEMOLITION, ¼ LB TNT BLOCK, DODIC/NALC – M030
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
TNT

Munitions Technical Data Sheets

Net Explosive/Filler Weight
0.25 lb

U.S. SIGNAL, SMOKE AND ILLUMINANT, MARINE, MK 13 MOD 0
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type

Munitions Technical Data Sheets

Net Explosive/Filler Weight

Illuminant Composition (Red)

3.4 ounces

Smoke Composition (Orange)

3.4 ounces

U.S. SIGNAL, ILLUMINATING, GROUND, GREEN STAR CLUSTER,
M125A1
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
Pyrotechnic Composition
Black Powder

Munitions Technical Data Sheets

Net Explosive/Filler Weight
Unknown
40.5 grams

U.S. SIGNAL, ILLUMINATION, GROUND, PARACHUTE, WHITE STAR,
M127A1
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
Black Powder
Pyrotechnic Illuminant Composition

Munitions Technical Data Sheets

Net Explosive/Filler Weight
40.5 grams
Unknown

U.S. SIGNAL, GROUND, WHITE START, PARACHUTE, M17A1
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
Smokeless Powder
Pyrotechnic Illuminant Composition

Munitions Technical Data Sheets

Net Explosive/Filler Weight
15 grains
Unknown

U.S. SIGNAL KIT, PERSONNEL, DISTRESS, RED, M185
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

Illuminant Composition (Red)

4 grams

U.S. FLARE, SURFACE, TRIP, M49A1

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Explosive/Filler Type
Illuminant Composition

Munitions Technical Data Sheets

Net Explosive/Filler Weight
5 ounces

U.S. POT, SMOKE, HC, M1
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

Type C HC Mixture

10 lbs

U.S. SIMULATOR, HAND GRENADE, M116A1
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Explosive/Filler Type

Munitions Technical Data Sheets

Net Explosive/Filler Weight
1.25 ounces

Photoflash Powder

U.S. SIMULATOR, BOOBYTRAP, FLASH, M117
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
Photoflash Powder

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Munitions Technical Data Sheets

Net Explosive/Filler Weight
1.2 ounces
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Munitions Technical Data Sheets

U.S. SIMULATOR, BOOBYTRAP, ILLUMINATING, M118

Explosive/Filler Type

Net Explosive/Filler Weight

Pyrotechnic Composition

1.35 ounces

U.S. SIMULATOR, BOOBYTRAP, WHISTLING, M119
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Munitions Technical Data Sheets

Explosive/Filler Type

Net Explosive/Filler Weight

Explosive/Pyrotechnic Composition

1.42 ounces

U.S. LANDMINE, ANTI-PERSONNEL, M16
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Explosive/Filler Type

Munitions Technical Data Sheets

Net Explosive/Filler Weight

TNT

1.15 lb

U.S. LANDMINE, ANTI-TANK, HE, HEAVY, M21
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Explosive/Filler Type

Munitions Technical Data Sheets

Net Explosive/Filler Weight

Composition H-6

10.8 lbs

U.S. LANDMINE, ANTI-TANK, HE, M1 SERIES
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Explosive/Filler Type
TNT

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Munitions Technical Data Sheets

Net Explosive/Filler Weight
6 lbs
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Munitions Technical Data Sheets

U.S. MINE, “GRAVEL”, ANTI-PERSONNEL, XM27

Explosive/Filler Type

Net Explosive/Filler Weight

RDX and Lead Azide

27.7 grams

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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APPENDIXJ

Munitions Technical Data Sheets

U.S. MINE, “GRAVEL”, ANTI-PERSONNEL, XM41

Explosive/Filler Type

Net Explosive/Filler Weight

RDX and Lead Azide

16.3 grams

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Q:\1617\0195\MMRP RI WP\Rev3\AppxJ\IAAAP RI WP AppxJ AttachB.doc/10-Apr-08\OMA

50 of 52

APPENDIXJ

Munitions Technical Data Sheets

U.S. MINE, “GRAVEL”, ANTI-PERSONNEL, XM41E1

Explosive/Filler Type

Net Explosive/Filler Weight

RDX and Lead Azide

9.4 grams

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Munitions Technical Data Sheets

U.S. MINE, “MICRO-GRAVEL”, ANTI-PERSONNEL, XM45E1

Explosive/Filler Type
RDX and Lead Azide
Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055

Net Explosive/Filler Weight
0.7 grams
Q:\1617\0195\MMRP RI WP\Rev3\AppxJ\IAAAP RI WP AppxJ AttachB.doc/10-Apr-08\OMA

52 of 52

APPENDIXK

Conceptual Site Models

Appendix K Conceptual Site Models

Remedial Investigation Work Plan
Iowa Army Ammunition Plant
Contract W9128F-04-D-0001-0055
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Preliminary CSM MEC Exposure Pathway Analysis
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Preliminary CSM MC Exposure Pathway Analysis
Central Test Area MRS
(IAAP-001-R-01)
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Figure K-3
Preliminary CSM MEC Exposure Pathway Analysis
Line 6 Ammo Production MRS
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Preliminary CSM MC Exposure Pathway Analysis
Line 6 Ammo Production MRS
(IAAP-002-R-01)
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Preliminary CSM MEC Exposure Pathway Analysis
West Burn Pads MRS
(IAAP-003-R-01)
Site Inspection

Source Area

Source Media

Release
Mechanisms

Exposure
Media

Exposure
Routes

Receptors

IAAAP
Contractors Trespassers Construction
Personnel
and/or
and/or
Worker
Visitors
Hunters

Food Chain

West Burn
Pads

Runoff

Surface Water/
Sediment

Leaching

Groundwater

Biota

Vegetation
Domestic Animals
Game/Fish/Prey

Ingestion
Dermal Contact

Soil

Ingestion
Dermal Contact
Inhalation (Vapor)

Subsurface Soil
(>0.5 Feet)

Ingestion
Dermal Contact
Inhalation (Dust)

Surface Soil
(0-0.5 Feet)

Ingestion
Dermal Contact
Inhalation (Dust)

Complete Pathway
Incomplete Pathway
Potentially Complete Pathway

URS Corporation
Figure K-6
Preliminary CSM MC Exposure Pathway Analysis
West Burn Pads MRS
(IAAP-003-R-01)
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Figure K-7
Preliminary CSM MEC Exposure Pathway Analysis
Possible Demolition Site MRS
(IAAP-004-R-01)
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Figure K-8
Preliminary CSM MC Exposure Pathway Analysis
Possible Demolition Site MRS
(IAAP-004-R-01)
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Figure K-9
Preliminary CSM MEC Exposure Pathway Analysis
West Burn Pads Area
South of the Road MRS
(IAAP-005-R-01)
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Figure K-10
Preliminary CSM MC Exposure Pathway Analysis
West Burn Pads Area
South of the Road MRS
(IAAP-005-R-01)
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Figure K-11
Preliminary CSM MEC Exposure Pathway Analysis
Maneuver Area MRS
(IAAP-006-R-02)
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Figure K-12
Preliminary CSM MC Exposure Pathway Analysis
Maneuver Area MRS
(IAAP-006-R-02)
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Figure K-13
Preliminary CSM MEC Exposure Pathway Analysis
Incendiary Disposal Area MRS
(IAAP-006-R-01)
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Figure K-14
Preliminary CSM MC Exposure Pathway Analysis
Incendiary Disposal Area MRS
(IAAP-006-R-01)
Site Inspection

USARMY RESPONSE TO USEPA COMMENTS
DRAFT REMEDIAL INVESTIGATION WORK PLAN (RIWP) MILITARY
MUNITIONS RESPONSE PROGRAM AT IOWA ARMY AMMUNITION PLANT

Comments by Scott Marquess, USEPA, Federal Facilities and Special Emphasis Branch,
Superfund Division, December 5, 2007
Comments on Responses by Scott Marquess, USEPA, Federal Facilities and Special Emphasis
Branch, Superfund Division, January 15, 2008
General Comments
Comment 1.
Important terminology, such as munitions and explosives of concern (MEC),
munitions constituents (MC), and munitions debris (MD), should be clearly defined in the RIWP.
Response:
Agree. Important terminology used in the RIWP is defined in the
Glossary of Terms. The Glossary of Terms is located in the Table of Contents on pages
xix through xxiv.
Resolution:

USEPA was in agreement with the response provided.

Comment 2.
The analyte list for evaluating MC should be expanded beyond metals and
explosives, as described in the RIWP:
The text lists explosives, white phosphorus, and metals as MC to be analyzed at each of the sites,
and tables in Chapter 8 delineate the analyte lists for each analytical method. While the
explosives list is an expanded 8330 list that includes many pyrotechnics and propellants, it
appears that some MC are missing from the list, including hexachloroethene and
hexachlorobenzene. Other MC missing from the lists include N-Nitroso-dimethylamine
(explosive) and strontium (metal). Please revise the analytical suite to add the noted
constituents.
Response:
Comment noted. Hexachloroethene (HC) is associated with the M8, M18
Smoke Hand Grenades, and M1 Smoke Pot listed in Table J-1. In the unlikely event that
an M8, M18, or M1 is encountered, HC will be added to the MC sampling suite.
Hexachlorobenzene, N-Nitroso-dimethylamine and strontium have not been associated
with potential munitions listed Table J-1 and are not expected at OU5 investigation areas.
Additionally, previous investigations at IAAAP have not identified HC,
hexachlorobenzene, N-Nitroso-dimethylamaine, and strontium as potential contaminants
of concern.
Resolution:

USEPA was in agreement with the response provided.

The following is a list of munitions and components that may contain perchlorate: Grenade
Hand OFF MK3A2, Propellant Grain M7, Signal Smoke and Illumination Marine Orange/Red
MK124, Demolition Kit Cratering M180, Cartridge 40MM Target Practice M918 LNKD,
Marker Location Marine MK38 Modification, Fuze Bomb Nose FMU-95/B, Fuze FMU-94/B,
I:\IAAAP MMRP\IAAAP MMRP RI WP\Response to Comments\URS Response to USEPA Comments 011508.doc
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Fuze Hand Grenade M201A1, Fuze Incendiary M210, Fuze Point Detonation M567, Cartridge
40MM AA High Explosive Incendiary with Tracer-Dl-SD, Detonation SIM Explosive M80,
Projectile 155MM Practice M804, Cartridge 81MM High Explosive M374A3 with Point
Detonation Fuze, Rocket Motor IGN MK165 Modification, Dispenser and Bomb Aircraft CBU
12/A, Detonator Delay, Rocket Practice Smoke 2.751N with Warhead M274, and many more.
Consequently, perchlorate may be a contaminant of concern at various Operable Unit 5 (OU5)
sites and should be included in the analytical suites.
Response:
Comment noted. As described in Table J-1, potassium perchlorate is
listed as a trace element MC for the M201A1 grenade fuze used in the M8, M18, and M7
Hand Grenades. However, the net explosive weight (NEW) for each fuze is less than one
gram. Additionally, groundwater sampling results from previous IRP investigations at
IAAAP indicated that perchlorates were not contaminants of concern at IAAAP.
Resolution: Perchlorate will be added to the munitions constituent list and analyzed in
groundwater only.
Note that titanium was not identified as a potential contaminant of concern and was not included
in the previous sampling conducted by the IRP at the OU5 Munitions Response Sites (MRS).
This may constitute a data gap that should be addressed in the RIWP.
Response:
Comment noted. As described in Table J-1, titanium is listed as a trace
element MC for the M201A1 grenade fuze used in the M8, M18, and M7 Hand Grenades.
However, the net explosive weight (NEW) for each fuze is less than one gram.
Resolution:
media.

Titanium will be added to the munitions constituent list and analyzed in all

Freon is likely a MC for MEC produced at Line 9 (mines?).
Response:
Comment noted. RI activities are planned at Line 6 and the likely MC
associated with production of detonators has been identified and included in the WP. It is
not anticipated that RI activities will take place at Line 9.
Resolution:

USEPA was in agreement with the response provided.

For sites where open burning/open detonation activities formerly took place, the analytical suite
should include dioxins/furans.
Response:
Let’s discuss with USEPA the need for dioxans and furans analyses at
WBPA and Incendiary Disposal Area.
Resolution: Dioxans and furans will be added to the West Burn Pads Area South of the
Road MRS analyte list and only analyzed if evidence of burning is encountered (e.g., ash)
is found during intrusive activities.
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Comment 3.
Due to the presence of MEC, extremely elevated concentrations of explosives
may be present in soil, potentially at levels that may be reactive. Where visual observations
show that this level of contamination may be present, we suggest that the MC sampling program
include the use of field analysis kits to assess these extreme contaminant levels as a safety
measure prior to intrusive investigations. In addition, field analytical methods (such as Websters
reagent, X-Spray, and others) should be used for assessing possible explosives residues that may
be present on debris recovered as a result of the geophysical surveys
Response:
Agree. The following text will be added to Section 3.1.7: “Where visual
observations indicate extremely high levels of explosives are likely to be present in soil,
field analysis test kits will be used to estimate levels of contamination prior to intrusive
investigation and shipping to laboratory”. MEC, munitions debris (MD), and nonmunitions debris inspection and identification is discussed in Section 3.1.6.8 of the RI
WP. Material Potentially Presenting an Explosive Hazard (MPPEH) and MD is also
discussed in Section 3.1.6.11 of the RI WP.
Resolution:

Section 3.1.7, first paragraph will be revised to read:

“Environmental sampling will be completed to confirm the presence or absence of MC in
soil, groundwater, surface water, and sediment and will be focused on locations identified
during the geophysical survey as having confirmed MEC or munitions debris. If the
presence of MC is confirmed then additional samples will be collected to delineate the
nature and extent of contamination. Where visual observations indicate extremely high
levels of explosives are likely to be present in soil, field analysis test kits will be used to
estimate levels of contamination prior to intrusive investigation and shipping to
laboratory. The CSMs will be updated pending the outcome of the sampling results. If
MEC or munitions debris is identified during the intrusive investigation, an MRS-specific
WP Addendum will be submitted to all applicable parties. This WP Addendum will
describe in detail the environmental sampling that will be performed to delineate the
nature and extent of MC contamination. In general, the following samples are
anticipated.”
Comment 4.
Multiple addenda to the RIWP seem likely given the approach that has been
proposed. All addenda and other reports associated with this RIWP are subject to the terms of
the FFA. Note that the draft Remedial Investigation Report is due to EPA by September 30,
2008.
Response:
Agree. All addenda and reports will be submitted for USEPA reviews. In
accordance with the FFA schedule protocols, the Draft RI Report due date will be
extended based on any schedule extensions (e.g., review extensions) granted throughout
the project.
Resolution:

The RI schedule will be developed once the WP is approved.

Comment 5.
Please refer to EPA guidance, “Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA” (October 1988) for details on the
structure and content of the RIWP.
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Response:
Comments Noted. All elements of a CERCLA RI WP are included in this
RI WP. However, the outline and overall content of the RI WP is dictated by DDESB
and will follow the USACE Data Item Description (DID). Specifically, USACE DID
MR-001 guidance was used to describe the goals, methods, procedures, and personnel for
field investigation and data gathering activities for the RI.
Resolution:

USEPA was in agreement with the response provided.

Comment 6.
Given the intrusive activities and possible response actions described in the
RIWP, please clarify whether the Army must prepare an Explosives Safety Submission
consistent with the Explosive Safety Submission Pamphlet (EP 385-1-95b. If such a Submission
is prepared, EPA requests that a copy be provided for our information.
Response: Agree. In accordance with USACE EP 385-1-95b, an Explosives Safety
Submission (ESS) is not required for normal RI characterization activities. However,
since response/removal actions may be required in the future, an ESS will be prepared
and submitted to DDESB. A copy will be provided to USEPA.
Resolution:

USEPA was in agreement with the response provided.

Specific Comments:
Comment 1.
Section 1.2 – Revise to indicate that this work is being done subject to the
requirements of the FFA, and that the sites being addressed are a part of OU5. OU5 should be
described in the RIWP.
Response:

Agree. Text will be added to include references to the FFA and OU5.

Resolution:

Section 1.1 will be revised to include a second paragraph.

“The facility has signed an interagency agreement (IAG) (dated September 20, 1990)
with the United States Environmental Protection Agency (USEPA) Region 7. Based on
the EPA CERLA Dispute of March 28, 2005, the IAG requirements include establishing a
new operable unit (OU), subject to the FFA, to be named OU5. OU5 included munitions
response sites (MRSs) West Burn Pad Site (MRS-OU5A), Line 6 (MRS-OU5B), Central
Test Area (MRS-OU5C), Possible Demolition Site (MRS-OU5D), and Incendiary
Disposal Area (MRS-OU5E). All munitions and explosives of concern (MEC) and
munitions constituents (MC) associated with these MRSs will be addressed under OU5.”
In bullet 2, the basis for verifying the presence of munitions and explosives of concern (MEC) at
10 percent of the buried anomalies detected should be indicated.
Response:
Agree. USACE Engineering Manual 1110-1-4009 “Munitions Response”,
provides guidance on subsurface investigation scope and geophysical anomaly selection
criteria for MMRP RIs. Investigation decisions to define the nature and extent of MEC
are based on the area to be surveyed and the number of anomalies per acre. Considering
the sizes of the MRSs at IAAAP and the anticipated anomaly densities, “dig and verify”
is anticipated to be completed on roughly 10% of the geophysical anomalies detected
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during the geophysical surveys. This methodology was used successfully at Cornhusker
Army Ammunition Plant (CHAAP), former Chanute AFB, former Shumaker Naval
Ammunition Depot, Fort McClellan and Avon Park Air Force Range. The “dig list” of
anomalies to be verified at each MRS will be developed based on the Geophysical
Investigation results and will be presented in the Subsurface Investigation WP addendum.
Resolution:

Section 1.2 will be revised to read:

“The purpose of this project is to complete the following RI activities at the seven
MMRP munitions response sites (MRSs) identified at IAAAP (Figure 1-2):
•

Identify potential munitions and explosives of concern (MEC) locations and
anomaly densities using digital geophysical mapping (DGM) surveys. The DGM
surveys will identify buried anomalies, estimate anomaly densities that may
potentially be attributed to MEC, and define the extent of anomalies at each of the
seven MRSs.

•

Investigate 10 percent of the buried anomalies by digging and verifying the
presence or absence of MEC.

•

To define the nature and extent of MEC (if present) based on the area to be
surveyed and the number of anomalies per acre. Considering the sizes of the
MRSs at IAAAP and the anticipated anomaly densities, “dig and verify” is
anticipated to be completed on roughly 10% of the geophysical anomalies
detected during the geophysical surveys.

•

Delineate nature and extent of MEC (if present).

•

Determine if munitions constituents (MC) have been released to the environment
from areas identified as containing MEC/munitions debris by collecting surface
soil, subsurface soil, groundwater, sediment, and surface water samples.

•

If MC is present, delineate nature and extent of MC contamination (if not already
being addressed by the Active Army Installation Restoration Program [IRP]).

•

Evaluate whether MEC or MC are creating a hazard or risk to human health and
the environment.

•

Compare analytical data to IAAAP-specific risk screening levels (Chapter 8) for
industrial soil and tap water.”

Resolution Incorporated: Section 1.2 will be read:
“The purpose of this project is to complete the following RI activities at the seven
MMRP munitions response sites (MRSs) identified at IAAAP (Figure 1-2):
•

Identify potential munitions and explosives of concern (MEC) locations and
anomaly densities using digital geophysical mapping (DGM) surveys. The DGM
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surveys will identify buried anomalies, estimate anomaly densities that may
potentially be attributed to MEC, and define the extent of anomalies at each of the
seven MRSs.
•

To define the nature and extent of MEC (if present) based on the area to be
surveyed and the number of anomalies per acre. Considering the sizes of the
MRSs at IAAAP and the anticipated anomaly densities, “dig and verify” is
anticipated to be completed on roughly 10% of the geophysical anomalies
detected during the geophysical surveys.

•

Determine if munitions constituents (MC) have been released to the environment
from areas identified as containing MEC/munitions debris by collecting surface
soil, subsurface soil, groundwater, sediment, and surface water samples.

•

If MC is present, delineate nature and extent of MC contamination (if not already
being addressed by the Active Army Installation Restoration Program [IRP]).

•

Evaluate whether MEC or MC are creating a hazard or risk to human health and
the environment.

•

Compare analytical data to IAAAP-specific risk screening levels (Chapter 8) for
industrial soil and tap water.”

In bullets 6 and 7, risk assessments to address both human health and ecological risks should be
completed to evaluate both ordnance (MEC) and chemical-related (MC) contamination.
Response:
Agree. A MEC HA to assess MEC hazards and a human health and
ecological risk assessment for MC contamination above screening levels will be
completed as discussed in Section 3.1.9.
Resolution:

USEPA was in agreement with the response provided.

Comment 2.
Section 2.1.1 – In bullets 1 and 2, the criteria for determining whether “MEC is
present” should be described. Further, if a MEC item is detected, the process for defining the
nature and extent of MEC should be described.
Response:
Agree. Text in bullet 2 will be revised to: “Delineate nature and extent of
MEC (if present) through intrusive investigation. The criteria for MEC is described in
Department of Defense Instruction 4140.62 (DoD 2004b).
Resolution:
•

Section 2.1.1 and subsequent sections will be revised to read:

“Reacquire anomaly locations from historical geophysical survey results (MKM
2005a) and determine if MEC is present. Identify locations and density of
anomalies within the MRS boundary where geophysical acquisition was not
completed in 2005 and determine if MEC is present.
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•

Delineate nature and extent of MEC (if present) through intrusive investigation.
The criteria for MEC is described in Department of Defense Instruction 4140.62
(DoD 2004b).

•

If MEC/munitions debris is present, determine if MC has been released to the
environment.

•

If MC is present, delineate nature and extent of MC contamination (if not already
being addressed by the IRP).

•

Evaluate whether MEC or MC are creating a hazard or risk to human health and
the environment.

•

Provide sufficient information to identify areas that require Remedial Action
(RA), a Feasibility Study (FS), or No Further Action (NFA). No Department of
Defense (DoD) Action Indicated (NDAI).”

Resolution Incorporated: Section 2.1.1 and subsequent sections will read:
•

“Reacquire anomaly locations from historical geophysical survey results (MKM
2005a) and determine if MEC is present. Identify locations and density of
anomalies within the MRS boundary where geophysical acquisition was not
completed in 2005 and determine if MEC is present.

•

Delineate nature and extent of MEC (if present) through intrusive investigation.
The criteria for MEC is described in Department of Defense Instruction 4140.62
(DoD 2004b).

•

If MEC/munitions debris is present, determine if MC has been released to the
environment.

•

If MC is present, delineate nature and extent of MC contamination (if not already
being addressed by the IRP).

•

Evaluate whether MEC or MC are creating a hazard or risk to human health and
the environment.

•

Provide sufficient information to identify areas that require Remedial Action
(RA), a Feasibility Study (FS), or No Further Action (NFA).”

In bullet 6, you refer to a “Remedial Action”, however, we believe you may mean a “removal
action”. Also, under the December 2006 dispute resolution agreement, included in the Draft RI
Report, the Army will propose a schedule for the submittal of the following OU5 documents
sites subject to the FFA – Feasibility Study, Proposed Plan, Record of Decision, Remedial
Design, Remedial Action Work Plan, and Remedial Action Completion Report. EPA will not
entertain the submittal of any “NDAI” documentation under the terms of the FFA.
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Response:
Agree. The term “Remedial Action” will be changed to “Removal
Action” throughout the document.
Resolution:

USEPA was in agreement with original response provided.

Comment 3.
Section 2.2 – The Army’s FFA project manager is the primary contact for EPA
and is ultimately responsible for the performance of this RIWP. Please describe the Army’s role
in the conduct of this work.
Response:
Agree. Text will be added to Section 2.2 describing roles and
responsibilities the Army’s FFA project manager for the RI.
Resolution:
Section 2.3 will be revised to include the following roles and
responsibilities.
“2.3.1 Iowa AAP Project Manager
The IAAAP Project Manager has overall Army responsibility for the RI field activities,
addenda, and reporting.

2.3.2 USEPA Project Manager
The USEPA Region 7 Project Manager has the overall responsibility to ensure the
program is in compliance with the CERCLA environmental programs.

2.3.3 USACE Project Manager
The USACE Project Manager’s responsibilities include communicating with the United
States Army Environmental Command (USAEC) Project Manager and on-site Army
representative in regard to overall project costs and schedule compliance. In addition,
the USACE Project Manager will be responsible for overall project quality, budget, and
schedule for all activities completed by URS.”
Comment 4.
Section 2.3.4, Page 2-5 - The second sentence in this section states that the
QA/QC Manager will be responsible for data review and validation of all sample results from the
laboratory. This contradicts Section 8.0, which lists this task as one of the responsibilities of the
Project Chemist. This is typically the responsibility of the chemist. Please reconcile as
appropriate.
Response:
Agree. The text will be revised to indicate the QA/QC Manager will be
responsible for overall QA/QC of the project. The Project Chemist will complete
analytical data review and validation.
Resolution:

Section 2.3.7 will be revised to read:

“The QA/QC Manager will ensure that all QA/QC procedures for this project are being
followed. In addition, the QA/QC Manager Project Chemist will be responsible for data
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review and validation of all sample results from the analytical laboratory. The QA/QC
Manager will complete a field audit at the onset of the field sampling.”
Resolution Incorporated: Section 2.3.7 will be revised to read:
“The QA/QC Manager will ensure that all QA/QC procedures for this project are being
followed. In addition, the Project Chemist will be responsible for data review and
validation of all sample results from the analytical laboratory. The QA/QC Manager will
complete a field audit at the onset of the field sampling.”
Comment 5.
Section 2.4 – The RIWP should describe how important information will be
communicated to EPA during the conduct of the work. In bullet 3, clarify that project work shall
not be performed until it has been approved by EPA under the FFA. Weekly progress reports
should be provided to EPA in electronic format. We also wish to schedule weekly conference
calls with the Army to discuss the work once it is underway.
Response:
Agree. See response to general comment #4. All WP addenda and reports
will be submitted to USEPA for review and approval for each phase of the field work.
Weekly updates and conference calls as necessary.
Resolution:

Section 2.4, third bullet and last paragraph will be revised to read:

“To ensure project activities satisfy the objectives identified in Section 2.1 of this RI WP,
the following guidelines will be used in managing project activity and in communicating
and reporting project status:
•

The Contractor PM will be the primary point of contact for all project activities.
All communication will be relayed through the Contractor PM. This will ensure
consistency throughout the project.

•

All work will be planned and budgeted to support a hierarchy of schedules based
on key project events.

•

Generally, project work will not be performed until it has been properly planned
and approved. In cases where the immediate performance of work is required to
support the contract schedule, respond to USACE direction, or otherwise serve
some critical purpose, the detailed planning and approval of the work will be
agreed to by the contractor, USACE, IAAAP, and the USEPA.

•

Cost and schedule status will be evaluated monthly to generate performance data
and to provide integrated cost/schedule analysis.

•

Project personnel will have proven capabilities within their areas of technical
expertise, will be available for the duration of the contract, and will have previous
experience on similar types of investigations and field projects.

As part of contract management, weekly progress reports updates will be submitted to
USACE, IAAAP, and USEPA that describe the status of work that has been performed
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since the previous weekly report updates, work currently under way, and work
anticipated to be conducted. The reports will help to determine if current work is on
schedule and, if the work is not on schedule, what action(s) need to be taken to get back
on schedule.”
Resolution Incorporated: Section 2.4, last paragraph will read:
“As part of contract management, weekly progress updates will be submitted to USACE,
IAAAP, and USEPA that describe the status of work that has been performed since the
previous weekly updates, work currently under way, and work anticipated to be
conducted. The reports will help to determine if current work is on schedule and, if the
work is not on schedule, what action(s) need to be taken to get back on schedule.”
Comment 6.

Section 2.5 – Clarify that these submittals will also be provided to EPA.

Response:
Agree. USEPA will be added to bullet 3 in Section 2.4. Monthly
progress reports (i.e., internal project billings to USACE) will be deleted from the list.
Resolution:

Section 2.5 will be revised to read:

“The major project deliverables include:
•

Draft, Draft Final, and Final Work Plans

•

Monthly progress reports

•

Draft, Draft Final, and Final RI Report

•

TPP meeting minutes”

Resolution Incorporated:

Section 2.5 will read:

“The major project deliverables include:
•

Draft, Draft Final, and Final Work Plans

•

Draft, Draft Final, and Final RI Report

•

TPP meeting minutes”

Comment 7.
Section 2.6 – The schedule for any additional deliverables under the FFA, such
as RIWP addenda, should be provided.
Response:
Agree. A schedule for major phases of the RI will be completed upon
approval of the RI WP.
Resolution:

The RI schedule will be developed once the WP is approved.
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Comment 8.
Section 2.9 – Any public involvement activities relating to the conduct of the
RIWP should be coordinated with EPA.
Response:
Agree. First sentence will be revised to: “The project team will
participate in public meeting/briefings, as required by the USACE, and coordinated with
USEPA.
Resolution: Section 2.9 will be revised to read “The project team will participate in
public meetings/briefings, as required by the IAAAP or USACE, and coordinated with
the USEPA. The contractor will at no time disclose any aspect of the project to the public
without express consent of the IAAAP or USACE. When approached by any person or
entity with concerns about the project, project personnel will direct the questioning
individual to the USACE.”
Comment 9.
Section 3.1.1 – Please revise to indicate that the purpose of the RI is to
sufficiently define the nature and extent of contamination associated with MEC and MC at the
OU5 areas in order to determine risk and support selection of a remedy. Also, please revise the
description of the RI, which is generally not the appropriate vehicle for public involvement nor
decision-making.
Response:
Agree. The text in Section 3.1.1.1 will be revised as follows: “The goal of
the RI at each of the seven MRSs is to sufficiently define the nature and extent of MEC
and MC to determine risk and support selection of a remedy, if needed. The RI is a
continual process designed to incorporate investigative data into the determination of
potential risk and to support future decision making.” Additionally, the DQO discussion
text in Section 8 will be revised and moved forward to replace Section 3 DQO text.
Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA

Comment 10. Section 3.1.1.2 – The RIWP references “future sampling plan addenda”, which
should be specified.
Response:
Comment noted. This is a general discussion of the project DQO’s. The
reference to “future sampling plan addenda” will be deleted.
Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA

Comment 11. Page 3-2, Problem Statement – Revise per comment on Section 3.1.1. Please
delete the last sentence of this paragraph.
Response:
Agree. See response to comment #9. The last sentence “Additionally,
there may be MRSs where the MC risk is determined to be sufficiently low that only MEC
risk management is warranted.” will be deleted.
Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA
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Comment 12. Page 3-3, Decision Identification – This statement of the decision is not
consistent with the objectives of the RI and the Problem Statement (as revised). The RI decision
is to define the nature and extent of MEC and MC contamination and associated risks. The other
questions posed here are risk-management questions that should be addressed in the Feasibility
Study.
Response:
Agree. See response to comment #9. However, if there is no MEC,
munitions debris, or MC contamination, then the MRS will be recommended for NFA in
the FS.
Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA

Comment 13. Page 3-3, Inputs to the Decision – Results of chemical/MC sampling must be
evaluated in the decision process. Also, the 10 percent dig/verification of anomalies should be
justified.
Response:
Agree. A bullet will be added as follows: “Results of the MC sampling to
determine nature and extent of MC contamination”. See response to specific comment
#1 for justification of 10 percent dig/verification of anomalies.
Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA

Comment 14. Page 3-3, Decision Rule – The decision rule outlined in this section does not
meet the definition of a “decision rule” as described in Section 3.1.1.2 on page 3-2. Please
revise.
Response:
Agree. The text will be revised to follow the “decision rule” criteria.
However, there are general discussions of project DQO’s and as such specific details are
provided in subsequent sections of the RI WP (e.g., Sections 3.1.3 through 3.1.9).
Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA

In bullet 1, please discuss how MEC will be identified based on the geophysics results. How
will you select anomalies to reacquire/verify?
Response:
Comment noted. Bullet 1 refers to surface sweep operations completed
prior to geophysical survey. MEC encountered during surface sweeps will be
documented and the location plotted. The information gathered during surface sweeps
will assist in the selection of additional geophysical survey needs for complete
characterization of the MRS. MEC identification (based on geophysical results) and
anomaly selection is discussed in the Geophysical Investigation Plan, Section 3.1.4.
Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA
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In bullet 2, the depth to which the geophysical survey will evaluate anomalies should be
presented and the sufficiency of the depth evaluation supported.
Response:
Agree. However, this text is a general decision rule statement. Specific
field investigation methodologies for each MRS are detailed in Sections 3.1.4 through
3.1.7. No changes are recommended.
Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA

Comment 15. Page 3-4, Tolerance Limits on Decision Errors – Describe what constitutes
“significant anomalies”. What are the tolerance limits?
Response:
Agree. See response to comment #9 and #14. “Significant anomalies”
refers to anomalies detected that have a large response area as indicated in the
geophysical survey data stream. These “significant anomalies” may contain MEC
(confirmed through intrusive investigation), but the MEC item may not account for the
entire large response area (i.e. nails, barbed wire and/or cultural debris located adjacent to
the MEC item). Tolerance limits will be developed based on the results of the GPO.
This is discussed in Sections 3.1.3, 3.1.4, and 8.1.7.
Resolution: The revised DQO discussion (Attachment 1) is attached for USEPA
review and the term ‘significant anomalies’ will be included in the glossary.
Comment 16. Page 3-4, Design Optimization – The information provided is not consistent
with the discussion in Section 3.1.1.2.
Response:

Agree. See response to comment #9.

Resolution:
review.

The revised DQO discussion (Attachment 1) is attached for USEPA

Comment 17. Section 3.1.1.5 – Following a time-critical removal action, additional necessary
response actions may be addressed via a remedial action, or non-time-critical removal action.
Also, please delete the second paragraph of this section.
Response:
Agree. The text will be revised as follows: “Following a TCRA,
additional necessary response actions may be addressed via remedial action as nonTCRA.”
Resolution: USEPA requested that no additional text be added and that the second
paragraph in the section be removed. Section 3.1.1.5 will be revised to read:
“Time-Critical Removal Actions (TCRAs) are intended to address the imminent safety
hazard posed by the presence of MEC, where cleanup or stabilization actions must be
initiated within six months to reduce the risk to public health or the environment. Once
the imminent threat at a site is addressed through the TCRA, additional work that is
necessary is completed through the non-TCRA process. During the course of the RI
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process, if an area is discovered that poses an imminent danger, USACE will be notified
for the purpose of reevaluating the area for a TCRA. If an evaluation of the hazards
warrants a TCRA, a Decision Document will be prepared and submitted. This document
will contain a location and description of the site, a description of existing MEC hazards,
current land use activities, and previous actions that have taken place to address the MEC
hazard. The Decision Document will also include an endangerment determination with
the following statement: “There is a significant possibility that an individual may
encounter MEC hazards at this site, and that these hazards may cause injury or death to
individuals who encounter the hazards if not addressed through the response action
described in the Decision Document.”
There are two types of TCRAs that may be considered during an MEC response action: a
minimum-scope TCRA and an expanded scope TCRA. During a minimum-scope
TCRA, the minimum resources necessary to address the imminent threat should be
allocated. This could include, but is not limited to, removal of surface items, fencing the
site, and posting signs warning of the MEC hazard. An expanded-scope TCRA may be
selected if it is deemed cost-effective to address full cleanup requirements, to avoid future
remobilization costs.”
Resolution Incorporated: USEPA requested that no additional text be added and that
the second paragraph in the section be removed. Section 3.1.1.5 will be revised to read:
“Time-Critical Removal Actions (TCRAs) are intended to address the imminent safety
hazard posed by the presence of MEC, where cleanup or stabilization actions must be
initiated within six months to reduce the risk to public health or the environment. Once
the imminent threat at a site is addressed through the TCRA, additional work that is
necessary is completed through the non-TCRA process. During the course of the RI
process, if an area is discovered that poses an imminent danger, USACE will be notified
for the purpose of reevaluating the area for a TCRA. If an evaluation of the hazards
warrants a TCRA, a Decision Document will be prepared and submitted. This document
will contain a location and description of the site, a description of existing MEC hazards,
current land use activities, and previous actions that have taken place to address the MEC
hazard. The Decision Document will also include an endangerment determination with
the following statement: “There is a significant possibility that an individual may
encounter MEC hazards at this site, and that these hazards may cause injury or death to
individuals who encounter the hazards if not addressed through the response action
described in the Decision Document.”
Comment 18. Section 3.1.1.6 – A Feasibility Study is required in follow-up to this RI. An
“NDAI” determination will not be issued as part of the FFA process for OU5. Please revise.
Response:

Agree.

Resolution:

Section 3.1.1.6 will be revised to read:

“The following activities may occur after the RI is completed:
•

Implementation of an FS
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•

Implementation of risk management processes

•

Implementation of a Removal Action

•

Issuance of NFA NDAI determination”

Resolution Incorporated: Section 3.1.1.6 will be revised to read:
“The following activities may occur after the RI is completed:
•

Implementation of an FS

•

Implementation of risk management processes

•

Implementation of a Removal Action

•

Issuance of NFA determination”

Comment 19. Section 3.1.2 – In general, the findings of all the IRP investigative and response
actions should be summarized in the RIWP for each OU5 site. Sufficient detail should be
provided regarding the IRP findings to support decisions regarding the scope of the RIWP.
Response:

Agree.

Resolution: IRP analytical and removal action details will be added to the Intrusive
Investigation Addendum. In addition, previous soil removal locations will be added to
applicable MRS figures in the Intrusive Investigation Addendum.
Table 3-1 lists the SI acreage for the West Burn Pads Area South of the Road as 10.58 acres,
whereas the PWS lists the site acreage as 14.87 acres. In addition, the Incendiary Disposal Area
is listed as 12 acres in the table, while the PWS lists the acreage as approximately 10 acres.
Please explain the differences in site acreage and reconcile as necessary.
Response:
Agree. The acreages listed in the RI WP are correct as determined by GIS
estimated acreage (presented in the HRR report) within the boundaries shown on the
figures. No revisions are necessary to the RI WP.
Resolution:

USEPA was in agreement with the response provided.

Comment 20. Section 3.1.2.2 – Please describe a “candlestick” and insure that all MC
associated with the candlestick have been or will be evaluated.
Response:
Agree. Line 6 loaded black powder into a component known as
“candlestick” for the production of detonators, relays, delays, and primers. The term
“candlestick” has not been identified as a munition item.
Resolution:

USEPA was in agreement with the response provided.
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Comment 21. Section 3.1.2.3 – Paragraph 2 indicates that the Burn Cage Ash Disposal
Landfill has been capped, contoured and vegetated. The West Burn Pads area was remediated by
the Army IRP, however, no areas were capped. Please clarify.
Response:
Agree. The text will be revised to indicate the soils at West Burn Pads
area have been remediated (i.e., removed).
Resolution:

Section 3.1.2.3, second paragraph will be revised to read:

“The West Burn Pads consisted of an area that is approximately 100 feet by 100 feet.
Within this area were two earthen burn pads and four raised earthen berms. The pads
were designated Pad 1-W and Pad 2-W; both pads measured 15 feet by 50 feet. After
1982, metal parts were no longer flashed at the West Burn Pads, but salvageable metal
parts that had been flashed off-site were stored at the West Burn Pads MRS pending sale
to off-site vendors. In March 1997, the West Burn Pads MRS was cleared of all visible
surface scrap metal and contaminated soil was removed. The Burn Cages consisted of
three cages, each measuring 30 feet by 60 feet. The cages were used for incineration of
inert and explosives-contaminated packaging between 1949 and 1982. Metal part
flashing was also performed at the site. The Burn Cage Ash Disposal Landfill operated
between 1949 and 1982. The site consisted of an old landfill that received residual ash
generated from the burn cages. Combustion residue was periodically pushed over the
side and covered with soil. Contaminated soil from the The Burn Cage Ash Disposal
Landfill has been capped was removed and the landfill was contoured and vegetated.
The landfill toe is believed to be adjacent to the Unnamed Tributary and Spring Creek.
The West Burn Pads Landfill was in operation between 1950 and 1975 and received
residue from the burn pads and various types of solid waste such as paper, construction
debris, and metal cans from other Explosive Disposal Area (EDA) sites. Contaminated
soil from the The West Burn Pads Landfill has been capped was removed and the landfill
was contoured and vegetated (ECC 2001). The MRS boundary, as presented in the HRR
(URS 2007a), is illustrated on Figure 2-3.”
Resolution Incorporated: Section 3.1.2.3, second paragraph will read:
“The West Burn Pads consisted of an area that is approximately 100 feet by 100 feet.
Within this area were two earthen burn pads and four raised earthen berms. The pads
were designated Pad 1-W and Pad 2-W; both pads measured 15 feet by 50 feet. After
1982, metal parts were no longer flashed at the West Burn Pads, but salvageable metal
parts that had been flashed off-site were stored at the West Burn Pads MRS pending sale
to off-site vendors. In March 1997, the West Burn Pads MRS was cleared of all visible
surface scrap metal and contaminated soil was removed. The Burn Cages consisted of
three cages, each measuring 30 feet by 60 feet. The cages were used for incineration of
inert and explosives-contaminated packaging between 1949 and 1982. Metal part
flashing was also performed at the site. The Burn Cage Ash Disposal Landfill operated
between 1949 and 1982. The site consisted of an old landfill that received residual ash
generated from the burn cages. Combustion residue was periodically pushed over the
side and covered with soil. Contaminated soil from the Burn Cage Ash Disposal Landfill
was removed and the landfill was contoured and vegetated. The landfill toe is believed to
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be adjacent to the Unnamed Tributary and Spring Creek. The West Burn Pads Landfill
was in operation between 1950 and 1975 and received residue from the burn pads and
various types of solid waste such as paper, construction debris, and metal cans from other
Explosive Disposal Area (EDA) sites. Contaminated soil from the West Burn Pads
Landfill was removed and the landfill was contoured and vegetated (ECC 2001). The
MRS boundary, as presented in the HRR (URS 2007a), is illustrated on Figure 2-3.”
Comment 22. Section 3.1.2.5 – In bullet 5, the approximate location of the munitions disposal
trenches should be identified on the figure.
Response:
Comment noted. The trench locations are not known. It is anticipated that
the EM61 DGM survey will indicate trench locations.
Resolution:

USEPA was in agreement with the response provided.

Comment 23. Section 3.1.2.6 – Please clarify what activities conducted at the Maneuver Area
led to the release or potential release of MEC, and at what approximate locations. Clarify
whether the “contaminated area” identified in the 1973 Mason & Hangar drawing has previously
been evaluated by the Army for potential contamination. Clarify whether the geophysical survey
will encompass the contaminated area from the 1973 drawing.
Response:
Agree. Description of MEC and the planned field investigation activities
for Maneuver Area are discussed in Section 3.7. The DGM survey will encompass all the
area shown on the 1973 drawing as indicated in Section 3.8.
Resolution: USEPA was in agreement with the response provided. The USEPA has
requested that if no buried anomalies are found during the geophysical survey, four
surface soil samples will be collected using multi-incremental methodology from the
“contaminated area” identified 1973 Mason & Hangar drawing. The Intrusive
Investigation Addendum will incorporate the USEPA’s request.
Comment 24. Section 3.1.3.1 – The “sufficient number” of seed items should be defined and
supported. The depth to which seed items should be placed should replicate anticipated site
conditions. The rationale for the assumed site conditions should be presented.
The Geophysical Prove Out (GPO) Report should be submitted for EPA approval under the FFA
prior to conducting geophysical mapping. A schedule for the completion of the GPO Report
should be presented. Any amendments to the RIWP based on the GPO should also be submitted
for EPA review subject to the FFA.
Response:
Agree. Detailed information about the Geophysical Prove-Out (GPO)
(e.g., number and types of seed items, depth, orientation, survey equipment, etc.) will be
presented in the GPO Plan. The GPO Plan and GPO Letter Report will be submitted for
USEPA approval.
Resolution:

USEPA was in agreement with the response provided.
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Comment 25. Section 3.1.4 – A summary of the results of the geophysical investigations at
the Central Test Area and Line 6 should be presented in the RIWP. The results and investigatory
methods of these prior investigations should be reviewed to determine whether they meet the
Data Quality Objectives of the RIWP and are suitable for use in the RI (survey density,
minimum detectable anomaly size, maximum detectable anomaly depth, etc…).
Response:
Agree. These are discussed in Sections 3.2 and 3.3. There will be
overlapping survey data (between this RI phase and the previous DGM surveys) at CTA
as well as QC checks completed at Line 6 to determine if the data meets the requirements
of the RI.
Resolution:

Section 3.2.5.1, first paragraph will be revised to read:

“A geophysical investigation (MKM 2005a) was previously completed at the Central
Test Area MRS and will be used during the RI. A total of 2,835 anomalies were
identified during the previous geophysical survey. These anomalies identified in the
previously surveyed area (Figure 3-1) will be reacquired using GPS, magnetometerassisted visual survey methods, and EM instrumentation. A field QC check will be
completed on the geophysical investigation results (i.e., dig sheets) prior to RI field
activities to determine that the data will meet the DQOs of the RI WP. The remaining
portions of the Central Test Area MRS that were not included in the initial geophysical
survey (MKM 2005a) will undergo a complete grid geophysical survey following the
procedures detailed in SOP No. 1 (Appendix E). The complete grid geophysical survey
will be conducted in the area shown in Figure 3-1.”
Resolution:

Section 3.3.5.1, first paragraph will be revised to read:

“A geophysical investigation (MKM 2005a) was previously completed at the Line 6
Ammo Production MRS and will be used during the RI. The anomalies identified within
the radius of explosive items found in previous investigations (Figure 3-2) will be
reacquired using GPS, magnetometer-assisted visual survey methods, and EM
instrumentation. A field QC check will be completed on the geophysical investigation
results (i.e., dig sheets) prior to RI field activities to determine that the data will meet the
DQOs of the RI WP.”
On page 3-13, please clarify whether you are surveying on a grid, or along parallel survey lines.
A 3-foot transect spacing is noted here, but a 2.5-foot spacing is described elsewhere in the
RIWP. Please reconcile.
Response:
Agree. Survey types are described in Section 3.1.4.12. All spacing
discrepancies will be corrected throughout the document to 2.5 feet on complete grid
surveys (100 percent coverage using parallel survey lines).
Resolution: USEPA was in agreement with the response provided. Section 3.1.4.12,
Survey Type will be revised to read:
“Complete grid geophysical characterization (100-percent coverage using parallel survey
lines) will be completed at each MRS, with the exceptions of the Central Test Area, Line
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6 Ammo Production, and Maneuver Area. The complete grid surveys will include
multiple parallel transects completed within the grid at spacings less than the width of the
detector equipment (i.e., 2.5-foot spacings). For example, when using the EM61, parallel
transect surveys will be completed at 2.5-foot spacing because the EM61 uses a 3-footwide coil. Geophysical characterization has been completed on several acres at the
Central Test Area (MKM 2005a); anomaly locations will be reacquired using GPS for dig
and verify operations. In addition, the remaining acres that did not undergo geophysical
characterization in 2005 will be characterized. Line 6 Ammo Production will not
undergo a geophysical characterization. Characterization has been completed at Line 6
(MKM 2005a), and anomaly locations will be reacquired for dig and verify operations.
Due to the larger acreage of the Maneuver Area, a magnetometer assisted visual survey
(100-foot transect spacing) will be completed to identify suspect areas. Geophysical
characterization will be completed on the suspect areas identified within the boundaries
of the Maneuver Area.”
On page 3-13, last paragraph, the “visual survey” of Maneuver Area should be performed
concurrent with the GPO, with the results of the survey reported along with the GPO Report.
Response:

Agree. The timing of the GPO and visual survey will be coincidental.

Resolution:

USEPA was in agreement with the response provided.

Comment 26. Section 3.1.4., last paragraph – The objective the geophysical data collection
is to define the nature and extent of MEC and potential MEC contamination. The last sentence
ends with “as the quantity of data allows”. Since you are proposing “100% surveys”, please
clarify this statement.
Response:
Agree. The objective will be revised as suggested and the phrase “as the
quantity of data allows” will be deleted.
Resolution:

Section 3.1.4.4, last paragraph will be revised to read:

“The objective of this task is to obtain geophysical data (complete grid surveys, 100
percent coverage using parallel survey lines) for use in the RI that will assist in the
recommendation and justification of the appropriate FS objectives. The geophysical
mapping data will be used to validate the data collected in the historical records analysis
and to evaluate the suspect locations at the site, as well as, estimate the depth,
distribution, and density of potential MEC in those target MRSs. as the quantity of data
allows.”
Resolution Incorporated: Section 3.1.4.4, last paragraph will be revised to read:
“The objective of this task is to obtain geophysical data (complete grid surveys, 100
percent coverage using parallel survey lines) for use in the RI that will assist in the
recommendation and justification of the appropriate FS objectives. The geophysical
mapping data will be used to validate the data collected in the historical records analysis
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and to evaluate the suspect locations at the site, as well as, estimate the depth,
distribution, and density of potential MEC in those target MRSs.”
Comment 27. Section 3.1.4.5 – The basis for the geophysical survey area for each site should
be presented. The survey areas must expand if results indicate the bounds of the MEC
contamination have not been defined.
Response:
Agree. Planned field investigation activities for each MRS are discussed
in Sections 3.2 through 3.8. If geophysical results indicate it is necessary, the MRS
boundaries will be expanded to define a real extent of MEC.
Resolution:

USEPA was in agreement with the response provided.

Comment 28. Section 3.1.4.7 – The information in Table 3-2 does not match that presented in
Table J-1. Table J-1 does not identify the specific chemical composition of each munition.
Please reconcile the tables, and list the specific chemical composition of each potential MEC
item.
Response:
Agree. A summary of munitions identified during the Historical Records
Review (HRR) is presented in Table 3-2. Many items in this table are a general
description of ordnance types with no specific nomenclature. Table J-1 attempts to
better define the various ordnance types with their respective chemical compositions. In
some cases, specific chemical composition information is not available to the contractor
(proprietary information, classified information, etc.).
Resolution: USEPA was in agreement with the response provided. In addition, if
munitions constituents are available for munitions items that have a general description
they will be included in Table J-1.
Comment 29. Section 3.1.4.8 –The basis for the anticipated depth of MEC (0 to 24 inches)
should be stated. In some areas, such as the West Burn Pads South of the Road, the Possible
Demolition Site, and the Incendiary Disposal Area, it is likely that munitions may have been
purposely buried/disposed. The likely depth of such potentially discarded munitions is greater
than 24 inches.
Response:
Agree. Text in Section 3.1 discusses overall general field investigation
procedures and methodologies. MRS-specific field investigation scope is presented in
Sections 3.2 through 3.8.
Resolution:

Section 3.1.4.8 will be revised to read:

“Based on historical information and operational activities for the MRSs at IAAAP, most
MEC are expected to be found at depths of 0 to 24 inches (in). At some MRSs, depth to
shallow bedrock may be a limiting factor for depth of MEC at IAAAP. MEC depths will
vary based on the MEC type and MRS use. Soil thicknesses will additionally constrain
MEC dispersion. Although MEC is anticipated to be located at 0 to 24 inches there may
be a potential that munitions were discarded or burned in pits up to eight feet in depth at
the Possible Demolition Site, West Burn Pads Area South of the Road, and Incendiary
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Disposal Area. The potential pits may contain multiple munitions items or munitions
debris. Anticipated MEC depths for each MRS are discussed in Sections 3.2.4, 3.3.4,
3.4.4, 3.5.4, 3.6.4, 3.7.4, and 3.8.4.”
Resolution:

Section 3.5.4.2 will be revised to read:

The maximum probable penetration depth of MEC at the Possible Demolition Site MRS
is anticipated to be 0 to 24 inches bgs. Fragments from demolition operations may be
present in the soil surrounding the detonation sites approximate depths listed below.
•

Fuzes – 0 to 24 inches bgs

•

Boosters – 0 to 24 inches bgs

•

Mines – 0 to 24 inches bgs

•

Mortars – 0 to 24 inches bgs

•

Delay/Elements – 0 to 24 inches bgs

•

Primers – 0 to 24 inches bgs

•

Burn Pits – Up to 8 feet bgs

Resolution:

Section 3.6.4.2 will be revised to read:

The maximum probable penetration depth of MEC at the West Burn Pads Area South of
the Road MRS is anticipated to be 0 to 24 inches bgs. Fragments and casings from open
burning operations may be present in the soil surrounding the pads at the approximate
depths listed below.
•

Fuzes – 0 to 12 inches bgs

•

Boosters – 0 to 12 inches bgs

•

Mines – 0 to 24 inches bgs

•

Mortars – 0 to 24 inches bgs

•

Delay/Elements – 0 to 6 inches bgs

•

Primers – 0 to 6 inches bgs

•

Detonators – 0 to 6 inches bgs

•

Burial Pits – Up to 8 feet bgs

Resolution:

Section 3.8.4.2 will be revised to read:
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The maximum probable penetration depth of MEC at the Incendiary Disposal Area MRS
is anticipated to be 0 to 24 inches bgs. Casings and components from expended or
discarded munitions may be present in the soil surrounding the disposal sites at the
approximate depths listed below.
•

Incendiary – 0 to 24 inches bgs

•

Mines – 0 to 24 inches bgs

•

Fuzes – 0 to 24 inches bgs

•

Projectiles – 0 to 24 inches bgs

•

Burial Pits – Up to 8 feet bgs

Comment 30. Page 3-21, Potential Worker Hazards – The hazard associated with potential
exposure to MEC while conducting the geophysical survey should be identified. Means to avoid
such hazards should be discussed.
Response:
Agree. These are presented in detail in Appendix D – Accident
Prevention Plan and Appendix J – MEC Safety Plan.
Resolution:

USEPA was in agreement with the response provided.

Comment 31. Section 3.1.4.12 – The RIWP refers to “grid geophysical characterization”,
presumably meaning survey lines in a north-south direction as well as an east-west direction.
Please verify.
Response:
Comment noted. Complete grid geophysical survey refers to 100%
coverage. The planned DGM surveys include survey lines at 2.5 feet spacing in one
direction to provide the necessary overlap to achieve 100% coverage.
Resolution:

Refer to the response provided for Comment 25b.

The basis for the geophysical surveys utilizing solely the EM-61 should be presented. The
capabilities of the EM61 in detecting nonferrous objects should be discussed. Multi-sensor
(magnetic plus electromagnetic) systems offer some advantages in detecting/identifying MEC,
and should be considered.
Response:
Agree. The text will be revised to indicate the advantage of using EM-61
to detect ferrous and non-ferrous objects. Equipment, survey platform, and detector will
be based on the GPO results.
Resolution:

USEPA was in agreement with the response provided.

It is premature to consider the characterization of Line 6 (and the Central Test Area) as
“complete”. The previous data must be assessed relative to the DQOs of this RI.
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Response:

Agree.

Resolution:

Refer to the response provided for Comment 25.

The RIWP should describe (or reference) how the geophysical surveys may be modified to
address different requirements at each site (minimum MEC diameters, different MEC depths,
etc…).
Response:

Agree.

Resolution:

Refer to the response provided for Comment Number 29.

Comment 32.

Page 3-23, Procedures – The term “dead reckoning” should defined/discussed.

Response:
Agree. Text will be added as follows: “Dead reckoning is the process of
estimating your current position by advancing a previous known position using speed,
elapsed time and course.”
Resolution:

Section 3.1.4.12, Procedures. first paragraph will be revised to read:

“Geophysical surveys will be conducted with site-specific orientation with transect
spacing determined based on range type and munitions (e.g., 2.5-foot transect spacing
with overlap to provide 100-percent coverage). The geophysical survey will be
completed by two-person field teams using utility vehicles or man-portable carts. Paths
may deviate from the planned paths to avoid hazards and obstacles. Location tracking
and transect identification will be accomplished using RTK GPS to report current
location, allowing teams to identify their map location and adjust their path to reduce
deviations from the original planned transect. In areas where RTK GPS signal is poor or
unavailable, dead reckoning may be used. Dead reckoning is the process of estimating
your current position by advancing a previous known position using speed, elapsed time
and course. Robotic Total Station (RTS) or dead reckoning may be used for areas
requiring extensive data coverage. The following steps will be performed as part of
mapping activities:”
Comment 33. Section 3.1.4.15 – Please provide the Dig Sheet for EPA review prior to
conducting the work.
Response:
Agree. The Dig Sheet will be proved to USEPA in the Intrusive
Investigation WP Addenda.
Resolution:

USEPA was in agreement with the response provided.

Comment 34. Section 3.1.4.18 – Deficiencies and potential corrective measures should be
identified to EPA as they are noted.
Response:
EPA.

Agree. Deficiencies and corrective measures will be identified to the
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Resolution:
Comment 35.

USEPA was in agreement with the response provided.

Section 3.1.4.20 – Please also provide the referenced information to EPA.

Response:
Let’s discuss with USEPA. We do not consider weekly reporting to
USEPA to be necessary. We suggest information be provided to USEPA at the
completion of significant phases of field work (e.g., at the completion of the DGM survey
at each MRS).
Resolution: URS will develop an electronic weekly report that will include the field
activities completed that were completed that week and the field activities scheduled for
the following week.
Comment 36.

Section 3.1.4.22

Minimum MEC Diameter – Please clarify that the investigation will detect both ferrous and
non-ferrous items.
Response:
Agree. The text will be revised to add: “all metallic items (ferrous and
non-ferrous) located within…”.
Resolution:

Section 3.1.4.22, Minimum MEC Diameter will be revised to read:

“Minimum MEC diameter will be assigned for each MRS (discussed in Sections 3.2.4.1,
3.3.4.1, 3.4.4.1, 3.5.4.1, 3.6.4.1, 3.7.4.1, and 3.8.4.1). The geophysical investigation will
detect and map all metallic items (ferrous and non-ferrous) located within the target
objective performance box specified in USACE DID MR 005-05 (Appendix B).”
Performance Criteria Modifications – The RIWP appears to indicate that if the geophysical
investigation performance goals are not achieved, the Army may simply modify those
performance goals. This is unacceptable, as it also modifies and may negate the project DQOs.
Response:
Agree. The performance goals will be determined by the GPO.
alternative goals are proposed, they will be submitted to EPA for approval.
Resolution:

If

USEPA was in agreement with the response provided.

False Positives – How and when would a corrective action plan be implemented if “false
positives” exceed 15 percent? Excessive false positives will bring into question the utility of the
geophysical work and may necessitate a re-sampling effort.
Response:
Agree. If a corrective action plan is proposed, it will also be submitted to
EPA for approval.
Resolution:

USEPA was in agreement with the response provided.

Comment 37. Section 3.1.4.23, Anomaly Reacquisition – As noted in prior comments, the
10 percent reacquisition rate should be justified.
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Response:

Agree. See response to specific comment #1.

Resolution:

USEPA was in agreement with the response provided.

Comment 38. Section 3.1.6.1, paragraph 7 - EPA or EPA representatives should be allowed
access to the exclusion zone as needed/requested to observe operations, consistent with safety
requirements.
Response:
Agree. UXO related field work can be suspended to allow EPA
representatives to observe field work completed, consistent with UXO safety protocols.
Additionally, all non-UXO qualified personnel will require UXO escort when entering
the MRS.
Resolution:

USEPA was in agreement with the response provided.

Comment 39. Section 3.1.6.5, Soil Sampling – In general, EPA Method 8330(b) should be
specified for collecting and analyzing multi-increment soil samples for explosives analysis. In
addition to multi-increment sampling, discrete soil samples should be collected from anomaly
locations (MEC, MD) to help assess the presence or absence of MC.
Response:
Comment noted. The objective of multi-incremental surface soil sampling
is to accurately depict the impact to soil surrounding anomaly locations (e.g., MEC or
munitions debris). We do not see the utility of duplicating the sampling effort at each
surface sampling location.
Resolution:

USEPA was in agreement with the response provided.

Comment 40. Section 3.1.6.8 – The criteria for identifying munitions debris and nonmunitions debris should be described.
Response:
Agree. Text will be added as follows: “MEC, munitions debris, and nonmunitions debris will be identified by UXO-qualified personnel. Experienced UXO
technicians will use all available munitions publications and technical references to
identify all items discovered during the field investigation. In the unlikely event an item
cannot be identified, field personnel will contact USACE for additional information,
guidance, and expertise. “
Resolution:

Section 3.1.6.8, first paragraph will be revised to read:

“The anomaly investigation teams (i.e., two man “dig teams”) and the SUXOS will
positively identify recovered anomaly source types as non-munitions debris, munitions
debris, or MEC (i.e., all items will be inspected a minimum of three times before final
classification). Initial identification of a recovered anomaly as MEC will be made by the
first UXO Technician conducting the excavation. Verification will be provided by the
second UXO Technician and confirmation will be provided by the SUXOS. MEC,
munitions debris, and non-munitions debris will be identified by UXO-qualified
personnel. Experienced UXO technicians will use all available munitions publications
and technical references to identify all items discovered during the field investigation. In
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the unlikely event an item cannot be identified, field personnel will contact USACE for
additional information, guidance, and expertise. The teams will record anomaly source
type, depth, dimensions, estimated weight, and condition. An item will be identified as
MEC if it cannot be determined whether explosives are present. MEC items will be left
in place and flagged for further inspection by the Demolition Team.”
Field test methods, such as Websters reagent, X-Spray, or others should be used to evaluate
potential MC residues on debris recovered at the sites.
Response:
Comment noted. EXPRAY kits (or ENSYS field test kits) will be used to
identify unknown bulk/raw materials discovered during the field investigation. Visual
inspections by qualified UXO-personnel will be utilized to determine the explosive safety
status of MPPEH.
Resolution: The Intrusive Investigation Addendum will include the types of kits (i.e.,
EXPRAY and ENSYS) to be used during the intrusive investigation field activities.
Comment 41. Page 3-45, 2nd to last paragraph – The disposal of CERCLA remediation
wastes at an off-site facility must be approved by EPA per Section 300.440 of the National
Contingency Plan.
Response:
Agree. Disposal facility chosen to receive the CERCLA waste will be
approved by USEPA.
Resolution: Page 3-45, 2nd to last paragraph will read as written; however Section
3.1.8, second paragraph will be revised to read:
“Disposal of IDW during the RI will be coordinated with the USACE contractor Tetra
Tech, prior to the initiation of RI field activities. URS personnel will be responsible for
handling, storing, and disposing of all IDW through 2009. After 2009, arrangements will
be made with American Ordnance for an area to store IDW. The IDW will be drummed,
sampled, and stored on IAAAP until analytical results are received from the laboratory
(less than 90 days). After the results are reviewed the IDW will be disposed in
accordance applicable solid waste rules and regulations. The disposal facility selected for
CERCLA remediation wastes will be approved by the USEPA. Based on the anticipated
types of IDW, arrangements will be made with approved disposal locations prior to the
start of field activities.”
Comment 42. Section 3.1.7 – MEC and MD has already been identified at a number of the
OU5 sites during previous IRP investigations. The RIWP should report such findings and adjust
the sampling plan accordingly.
Response:
Comment noted. Planned field investigation activities for each MRS are
discussed in Sections 3.2 through 3.8.
Resolution:

Refer to the response provided for Comment Number 19.
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Comment 43. Section 3.1.7, Surface Soil Sampling – Please specify that multi-increment
samples for explosives analysis will be collected per EPA Method 8330(b).
Response:
Agree. Multi-incremental sampling will be completed in accordance with
Method 8330(b) protocols.
Resolution:
read:

Section 3.1.7, Surface Soil Sampling, first paragraph will be revised to

Surface Soil Sampling
Surface soil (0 to 6 inches) samples will be collected at locations identified as containing
MEC or munitions debris and analyzed for explosives and metals. Multi-incremental
sampling (USEPA SW846 8330B) will be used to reduce the influence of sampling error
in a grid pattern (typically 25 to 1,000 ft2) around the location MEC or munitions debris
were identified for explosives analysis. A 1 kg or larger sample comprised of 30 or more
evenly spaced aliquots (i.e. increments) of the surface soil will be collected. The surface
soil sample in the center of the grid pattern will be used for metals analyses and
collocated with direct push subsurface soil borings, and groundwater locations. The
number of surface soil samples collected will be determined based on the amount of
MEC or munitions debris identified during the intrusive investigation. If MC is detected
above action levels then additional surface soils will be collected to delineate nature and
extent of MC contamination.”
Other contaminants of concern, as described in the General Comments, should be included in the
analytical suites for the various media. The analytical suite should be established based on the
MC potentially associated with the various MEC at each site. “Action levels” that are referenced
should be listed in the RIWP.
Response:

Comment noted. See response to general comment #2.

Resolution:

USEPA was in agreement with the response provided.

Comment 44. Section 3.1.7, Subsurface Soil Sampling – Subsurface soil samples should be
collected from the depth horizon at which MEC or MD is found, and preferably co-located with
MEC or MD that is reacquired following the geophysical survey.
Response:
Agree. The text indicates “the depth of subsurface soil samples will be
commensurate with the type and depth of identified MEC or munitions debris”.
Resolution:

USEPA was in agreement with the response provided.

Comment 45. Section 3.1.7, Groundwater Sampling – More than one groundwater sample
may be required at each site.
Response:
Agree. The sentence: “If MC is detected above action levels, additional
groundwater samples will be collected to delineate nature and extent of contamination”
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will be removed from the text and replaced with “Multiple groundwater samples maybe
required at each MRS to delineate nature and extent of contamination, as appropriate.”
Resolution:

Section 3.1.7, Groundwater Sampling will be revised to read:

Groundwater Sampling
“Groundwater samples will be collected at the IAAAP MRSs and analyzed for explosives
and metals, as appropriate, based on the results of the intrusive investigation and depth to
groundwater. The most current IAAAP Groundwater Sampling Report will be reviewed
prior to direct push groundwater sampling to determine the direction of groundwater flow
at or near the MRSs. Groundwater sample collection points will be collocated with the
subsurface soil collection points at or near where MEC or munitions debris were
identified. If MC is detected above action levels, additional groundwater samples will be
collected to delineate nature and extent of contamination. Multiple groundwater samples
may be required at each MRS to delineate nature and extent of contamination, as
appropriate. Once the new direct push boring has been advanced four to five feet …
These SOPs appear in Appendix E.”
Resolution Incorporated: Section 3.1.7, Groundwater Sampling will be revised to
read:

Groundwater Sampling
“Groundwater samples will be collected at the IAAAP MRSs and analyzed for explosives
and metals, as appropriate, based on the results of the intrusive investigation and depth to
groundwater. The most current IAAAP Groundwater Sampling Report will be reviewed
prior to direct push groundwater sampling to determine the direction of groundwater flow
at or near the MRSs. Groundwater sample collection points will be collocated with the
subsurface soil collection points at or near where MEC or munitions debris were
identified. Multiple groundwater samples may be required at each MRS to delineate
nature and extent of contamination, as appropriate. Once the new direct push boring has
been advanced four to five feet … These SOPs appear in Appendix E.”
Comment 46. Section 3.1.7, Surface Water and Sediment Sampling – Please specify the
“action levels” for surface water and sediment.
Response:
Agree. Human health and ecological risk screening criteria are discussed
in Sections 3.1.9.2 and 3.1.9.3.
Resolution: The ecological concentrations developed by Tetra Tech will be used in
Table 8-4 and 8-5.
Comment 47. Section 3.1.8 – In paragraph 4, please specify how “high-risk IDW” will be
managed in the winter months.
Response:
Agree. If “high-risk” IDW (e.g. soils and groundwater) is generated from
October to Spring, then the waste will be drummed for later disposal.
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Resolution:

Section 3.1.8, 5th paragraph will be revised to read:

“Field sampling and investigation equipment will be decontaminated in accordance with
SOP No. 6. Well development water, purge water, and decontamination fluids will be
stored and transported in portable bulk containers (e.g., drums or plastic wastewater
tanks) for disposal. Trench 6 is open year-round but Trench 7 is closed from October to
the beginning of spring. Coordination with the USACE contractor, Tetra Tech, will
determine the disposal methods for solid high-risk IDW during the winter months. Highrisk water IDW will be treated at the IDA Waste Treatment Facility during the winter
months.”
Comment 48. Section 3.1.9.1 – Please clarify how the RI is collecting data of sufficient
quantity and quality for use in assessing each of the nine MEC Hazard Assessment input factors.
Response:
Comment noted. This RI WP describes the scope of work required to
meet all RI objectives, including the completion of the MEC Hazard Assessment from the
data collected.
Resolution:

USEPA was in agreement with the response provided.

Comment 49. Section 3.1.9.2 – OU1 ROD criteria for soils should be used for risk screening
purposes. These differ from the EPA Region 9 PRGs primarily for the explosives RDX and
TNT, for which ROD action levels that are protective of leaching from soil to groundwater have
been established.
For screening purposes, the maximum concentrations of all contaminants (including explosives)
will be compared to the screening bench marks.
Response:
Agree. The human health screening values for RDX and TNT in soil will
be replaced in Table 8-4 with the OU1 ROD criteria.
Resolution:

USEPA was in agreement with the response provided.

Comment 50. Section 3.1.9.3 – The proposed approach for collecting data to evaluate
ecological risks for OU5 is unclear. A Baseline Ecological Risk Assessment should be
completed as part of the RI. Please outline the plan to collect the appropriate data to complete
this task.
Response:
Agree. The text will be revised to indicate ecological risk-based screening
levels are included on Tables 8-4 and 8-5. If a chemical is detected at a MRS above the
screening criteria, an ecological risk assessment will be completed.
Resolution:

Section 3.1.9.3 will be revised to read:

“A facility-wide Baseline Ecological Risk Assessment (BERA) (MHM 2004) was
conducted to evaluate potential risks to ecological receptors due to operations at IAAAP.
In general, the major risk-driving chemicals for human health had screening levels which
were lower than the ecological LOAEL-based screening levels (MWH 2004). Very few
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chemicals of potential ecological concern (COPECs) were detected above concentrations
that would pose a potential ecological concern to the three terrestrial receptors evaluated
(mice, shrew, and Indiana bat). The spatial distribution of the COPECs was limited;
therefore, it is not expected that the terrestrial receptor communities will be impacted due
to these isolated exceedances. Based upon the multiple lines of evidence collected for the
aquatic environment, the fish populations and the benthic invertebrate populations in the
streams evaluated do not appear to be impacted.
“Once human health-based risks have been evaluated then the areas of concern will be
evaluated to also determine if ecological-based risk exists. A screening-level ecological
risk assessment (SLERA) will be performed to determine if ecological threats from MC
are negligible. If the SLERA determines the process should continue to determine if MC
risk exists, the SLERA will be refined to include more site-specific information to assist in
a scientific/management decision point (SMDP) in order to end the ecological risk
assessment process or indicate a BERA should be initiated.”
Comment 51. Section 3.1.10 – The RIWP indicates that a Recurring Review Plan will be
included as an appendix to the RI Report. CERCLA requires the review no less often than every
five years of response actions where wastes not suitable for unlimited use or unrestricted
exposure are left in place at a site. Since no response actions for OU5 will have been selected by
the time of the RI Report, it seems premature to include such a plan in the RI. We recommend
that you reconsider the development of such a plan until after the ROD for OU5 has been
completed.
Response:

Agree. We propose deletion of Section 3.1.10 in the RI WP.

Resolution:

USEPA was in agreement with the response provided.

Comment 52. Section 3.2 – For all OU5 sites, the MRS boundary should be established
during the geophysics survey rather than being pre-determined.
Response:
Agree. See response to comment #27. MRS boundaries may be extended
based on the DGM survey results.
Resolution:

USEPA was in agreement with the response provided.

At many of the MRS, the RIWP indicates that munitions components with diameters of less than
1 inch may be present at the site, however, the minimum diameter munition for the MRS is
described as being greater than 1 inch. It is therefore not clear how the geophysics survey will
satisfy the project DQOs. Please insure that the geophysics surveys are designed to identify the
smallest diameter munitions that may be found at each MRS.
Response:
Agree. The DGM survey equipment and methods selected from the GPO
will identify the smallest diameter munition anticipated at each MRS. All potential MEC
items identified in the HRR will be represented as seed items in the GPO. However,
munitions components and munitions debris (e.g., lead shot, piece of rotating band) of
less than 1 inch may not be selected for intrusive investigation.
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Resolution: The smallest munitions item associated with the MRSs will be included in
the GPO. The following sentence will be removed from Sections 3.2.4.1, 3.4.4.1, 3.5.4.1,
3.6.4.1, 3.7.4.1, and 3.8.4.1 “Additionally, munition components with a diameter of less
than 1 inch may be present at the site.”
The basis for the anticipated depth of MEC at each area should be established. At several MRS,
MEC may have been disposed/buried, and could be present at depths greater than 24 inches.
Response:
Agree. Burial pits or trenches will be identified using the EM-61 DGM
survey. All other MEC are anticipated to be distributed at the surface or shallow nearsurface (0” – 24”) as described for each MRS in Sections 3.2.4.2 through 3.8.4.2.
Resolution:

Refer to the response provided for Comment Number 29.

For each MRS, the MC associated with the potential MEC should be established. For all MC
sampling at each MRS, the nature and extent of MC contamination for all impacted media must
be established as part of the RI.
Response:
Agree. The analytical suite for each MRS is described in Sections 3.2.5.3
through 3.8.5.3, respectively.
Resolution:

USEPA was in agreement with the response provided.

Comment 53. Section 3.2.5.1 – As noted in previous comments, the sufficiency of prior
geophysical surveys at the Central Test Area should be critically evaluated relative to the RI
DQOs.
Response:

Agree.

Resolution:

Refer to the response provide for Comment Number 25.

Comment 54. Section 3.3.1, last paragraph - As noted in previous comments, the sufficiency
of prior geophysical surveys at Line 6 should be critically evaluated relative to the RI DQOs.
Response:

Agree.

Resolution:

Refer to the response provided for Comment Number 25.

Comment 55. Section 3.4.4.2 – At the West Burn Pads, previous response actions have
removed soils to significant depths. The site was then restored with backfill. It is not anticipated
that MEC would be present in the backfill material, which may be greater than 24 inches deep in
some areas of the site. The anticipated MEC depth and RIWP should be adjusted accordingly.
Response:
Agree. We propose that the West Burn Pads Area be removed from the
MMRP because all landfill materials have been removed. Let’s discuss the requirements
for NFA for WBPA with USEPA.
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Resolution: The text through out the RI WP and Addenda will be revised to indicate
that fieldwork at the West Burn Pads Area will only investigate areas outside the
boundaries of the previous removal areas.
Comment 56.
clarified.

Section 4.7 – The definition of “minor” and “major” field changes should be

Response:
Agree. Major changes are defined in the text. All major changes will be
submitted to the EPA for approval as indicated in the text.
Resolution:

USEPA was in agreement with the response provided.

Comment 57. Section 7.1 – Applicable or Relevant and Appropriate Requirements (ARARs)
are associated with response actions – remedial or removal actions. The notion of ARARs
associated with an RI is unusual. ARARs should be established for any response actions that
may be implemented during the course of this RI, such as actions to blow-in-place any MEC that
is identified and must be managed on-site. Please clarify the concept of ARARs associated with
the RI.
Response:
Agree. However, Section 7 – Environmental Protection Plan is a
requirement of the DID’s for munitions response. The utility of the ARAR discussion is
for potential response actions to be completed during the RI (e.g., blow in place).
Resolution: USEPA was in agreement with the response provided; however, the
section title will be revised to read: “7.1 ASSESSMENT OF APPLICABLE OR
RELEVANT AND APPROPRIATE REQUIREMENTS FOR BLOWING IN
PLACE”
Comment 58. Section 7.9.7 – It may be unacceptable to remove certain trees that serve as
habitat to the Indiana Bat. Please identify the requirement for maintaining bat habitat and how
you will ensure compliance.
Response:
Agree. The text already addresses the Indiana Bat and the procedures for
compliance as well as coordinating with the Iowa AAP Natural Resources Manager and
gaining approval for all grubbing activities.
Resolution:

USEPA was in agreement with the response provided.

Comment 59. Section 7.9.12 – Please clarify how and where you will be conducting air
monitoring. Appropriate sections of Appendix D could be referenced to provide this
information.
Response:
Agree. The text will be revised to reference Appendix D, Section 4.0 for
air monitoring protocols.
Resolution: Section 7.9.12 will be revised to read:
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“Occupational Exposure Action Levels will be monitored during intrusive activities such
as subsurface soil sampling and groundwater monitoring well sampling. If air emissions
exceed action levels respirators will me used. For more information on air monitoring,
action levels, and respirators refer to the APP (Appendix D, Sections 4 and 7).”
Comment 60.

Sections 8.1.8 – 8.1.14 – Please see comments on DQO issues for Section 3.

Response:
Agree. DQO’s will be revised and text in Section 3 will be replaced with
Section 8 DQO discussion. Section 8 DQO text will then be deleted and only reference
Section 3 DQO’s discussion.
Resolution:
Comment 61.
explosives.

USEPA was in agreement with the response provided.

Section 8.6.1 – Please see comments regarding field analytical methods for

Response:

Agree.

Resolution: USEPA was in agreement with the response provided.
response provided for Comment Number 43.
Comment 62.
Please revise.

Refer to the

Appendix C – EPA’s role at the site is as a “regulator”, not a “stakeholder”.

Response:

Agree. The text will be revised to “regulator” as requested.

Resolution:

USEPA was in agreement with the response provided.

Comment 63. Appendix E, SOP No. 1 – Details of the Geophysical Prove Out are somewhat
lacking, especially details of the Validation Test Strip. This information should be provided.
Response:
GPO Plan.

Agree. All detailed methodology for the GPO will be provided in the

Resolution:

USEPA was in agreement with the response provided.

Comment 64. Appendix J, Table J-1 – The table includes a listing of MC associated with
various MEC, however, in several cases provides only a general description of the MC (SR 8231
propellant, HPC 13 propellant, etc…). A specific description of the chemical composition of the
MC should be provided.
Response:

Agree.

Resolution:

Refer to the response provided for Comment Number 28.

Comment 65. Appendix J, Attachment J1 – The MEC Technical Data Sheets show a variety
of munitions that may be encountered during the work. Overall, the photographs and drawings
are of satisfactory quality. However, on several of the drawings, the text is not recognizable. In
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these instances, the drawing quality should be improved so that field personnel have access to all
applicable information.
Response:
Comment noted. The MEC Technical Data Sheets are provided in the RI
WP as a quick reference guide to field personnel for MEC identification. Higher quality
technical publications will be brought on-site for specific information about each MEC
item, if higher quality drawings are available.
Resolution:

Refer to the response provided for Comment Number 28.

Comment 66. Appendix K – The Conceptual Site Models for the MC pathways often indicate
an “incomplete pathway”. Until it is determined that there is no MEC or MD and therefore no
MC at the site, this pathway should, at a minimum, be reflected as “potentially complete
pathway”.
Response:
Agree. The noted pathways will be re-evaluated and shown as
“potentially complete” or “incomplete”, as appropriate for each potential receptor.
Resolution:

USEPA was in agreement with the response provided.
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ATTACHMENT 1
SECTION 3, FIELD INVESTIGATION PLAN, DATA QUALITY OBJECTIVES
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Resolution: Combine the data quality objectives from Section 3 and Section 8. The
revised data quality objectives are provided below for review.

3.1 GENERAL FIELD INVESTIGATION PROCEDURES AND METHODS
3.1.1 Overall Approach to Munitions Response Activities
This section provides a brief description of the approach to the overall RI process at the
IAAAP. Descriptions of the data collection, utilization, and application processes are
provided, as well as DQOs. The DQOs will assist in determining whether the data
collected during this RI are adequate to make informed decisions for the seven identified
MRSs.

3.1.1.1 Site Characterization Goals
The goal of the RI at each of the seven MRSs is to sufficiently define the nature and
extent of MEC and MC to determine risk and support selection of a remedy, if needed.
The RI is a continual process designed to incorporate investigative data into the
determination of potential risk and to support future decision making.

3.1.1.2 Data Quality Objectives
The DQO process will be followed to identify data needs to collect the necessary data to
evaluate each MRS. An overview of the DQO process and the methodologies used in the
field investigation and data collection are presented in the following sections.

Purpose of Data Quality Objectives
DQOs are quantitative and qualitative statements derived from the outputs of each step of
the DQO process that:
•

Clarify the study objectives

•

Define the most appropriate type of data to collect

•

Determine the most appropriate conditions under which to collect data

The DQOs are then used to develop a scientific and resource-effective sampling design.

Data Quality Objective Process
DQOs are qualitative and quantitative statements that specify the quality of data and
define the level of certainty required to support remedial decisions. The steps of the
DQO development process are (USEPA 2000):
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1. State the problem – Concisely describe the problem to be studied. Review prior
studies and existing information to gain a sufficient understanding to define the
problem.
2. Identify the Decision – Identify what questions the study will attempt to resolve, and
what actions may result.
3. Identify the Inputs to the Decision – Identify the information that needs to be obtained
and the measurements that need to be taken to resolve the decision statement.
4. Define the Study Boundaries – Specify the time periods and spatial area to which
decisions will apply. Determine when and where data should be collected.
5. Develop a Decision Rule – Define the statistical parameter of interest, specify the
action level, and integrate the previous DQO outputs into a single statement that
describes the logical basis for choosing the alternative actions.
6. Specify Tolerable Limits on Decision Errors – Define the decision maker’s tolerable
error rates based on a consideration of the consequences of making an incorrect
decision.
7. Optimize the Design – Evaluate information from the previous steps and generate
alternative data collection designs. Choose the most resource-effective design that
meets all DQOs.
The above process will be implemented to identify data needed to support decisions at the
MRSs. The following paragraphs describe the DQO development process (USEPA
2000) as it applies to the MRSs.
The DQO process was developed by the USEPA to facilitate the collection of data that
are important to decision-making. The process allows the decision-makers to define their
data requirements during planning, before they collect the data. Application of the DQO
process should result in data collection designs (sampling plans) that will yield results of
appropriate quality for defensible decision-making.
The DQO process also develops the requirements for assessing the quality of data in the
investigative program and determines data acceptability according to the investigative
requirements.
The DQOs for the IAAAP MMRP MRSs are:
•

Close data gaps identified in the Site Inspection Report

•

Refine the MRS boundaries

•

Establish nature and extent of MEC and MC within each MRS
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Evaluate human health and ecological risk, and gather sufficient data to complete
the Feasibility Study (FS).

Geophysical Investigation and Intrusive Investigation Data Quality Objectives
Intrusive investigation and identification of anomalies using geophysics (historical and
newly acquired data) for each MRS will be determined by the type of MRS and former
munitions activities that occurred inside the MRS. At a minimum, the Munition with the
Greatest Fragmentation Distance (MGFD) and smallest munitions of concern within each
MRS must be considered to evaluate the extents of the investigation areas. Surface visual
investigation and geophysical investigation transect spacing must be determined such that
the former areas of operations can be estimated with reasonable confidence. By
evaluating the site coverage extents on observed concentration zones of MEC and the
typical distribution of the MGFD/smallest munitions of concern, we can estimate the
limits of MEC for each area encountered.
Problem Statement
Geophysical and intrusive investigations are needed to identify anomalies, determine if
MEC is present, and evaluate whether MEC or MC are creating a hazard or risk to human
health and the environment at the MRSs. Historical activities may have potentially
resulted in the presence of MEC and contamination of environmental media at the MRSs.
The MRSs and there related activities can be found in Section 3.1.2, and Sections 3.2
through 3.8. The questions that the RI will answer are as follows:
•

Need for MEC emergency response and/or removal action; determine further
munitions response actions.

•

Whether MC has been released to the environment at MRSs where MEC or munitions
debris have been identified; if they are present in the investigative media, then
delineate the nature and extent of the MC contamination, and then evaluate the
pathway characteristics and there affect on the specific receptors located on or near
the MRS boundaries.

•

Future land use activities within the MRSs and further munitions response actions.

Decision Identification
An RI will be completed at the MRSs at IAAAP. The goal of the RI is to characterize the
nature and extent of MEC, munitions debris, or MC contamination at the MRSs, such that
one of the following decisions can be made:
1. If MEC or munitions debris are not present, then recommend NFA in the FS.
2. If MEC or munitions debris are present, then recommend that MC sampling be
completed at MRSs where MEC or munitions debris have been identified and that
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munitions responsive actions (e.g., RAs) be completed based on a comparison of
analytical results obtained during the RI to appropriate risk screening criteria.
3. If MC is present then additional samples will be required to delineate nature and
extent of MC contamination.
If potential MC is detected in concentrations that may pose a potential risk to human
health or the environment, further investigation or remedial action may be warranted. If
detected and MC is judged to pose an immediate threat to human health or the
environment, an interim removal action may be recommended.
Inputs to the Decision
The following collectively summarizes the data inputs required to meet the project DQOs
at the MRSs.
•

Historical data from previous investigations (i.e., IRP investigations, HRR).

•

Historical information on the munitions that may have been used at the MRSs

•

Results of geophysical survey to identify anomalies within the MRSs

•

Results of the verification of anomalies identified during the surveys:
⎯ The number, location, and magnitude of anomalies
⎯ Results of dig and verification of the anomalies indicating whether MEC was
present, the depth and orientation of discovered objects, and to the extent
possible what type of MEC was found
⎯ Global positioning system (GPS) measurements on survey markers to confirm
accuracy of the units to be employed in the field

•

Then, if MEC or munitions debris are determined to be present, collection and
chemical analysis of soil, groundwater, sediment, and surface water samples, and the
use of background metals.
⎯ Surface and subsurface soil samples will be collected to evaluate the potential
impacts to soil if MEC or munitions debris are identified at the MRSs, delineate
nature and extent, address the potential for off-site migration of possible
contaminants, provide data to further evaluate exposure pathways and determine
future land use at the MRSs.
⎯ Groundwater samples will be collected from the water table to evaluate potential
impacts to groundwater if MEC or munitions debris are identified at the MRS,
delineate nature and extent, address the potential for off-site migration of possible
contaminants, provide data to further evaluate exposure pathways and determine
future land use at the MRSs.
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⎯ Surface water and sediment samples will be collected from wetlands to evaluate
the potential impacts to surface water and sediment if MEC or munitions debris
are identified at the MRS, delineate nature and extent, address the potential for
off-site migration of possible contaminants, provide data to further evaluate
exposure pathways and determine future land use at the MRSs.
•

Then, the results of the MC sampling will be used to determine nature and extent of
MC contamination.

•

Then, all analytical data will be compared to preliminary regulatory screening levels
to determine if releases have occurred at concentrations exceeding levels of potential
concern. The hierarchy of risk screening criteria for soil/sediment, groundwater, and
surface water is presented below and summarized in Section 8, Table 8-4 and Table
8-5.
⎯ USEPA Drinking Water Standards and Health Advisories (USEPA 2006b) MCLs
⎯ HALs (USEPA 2006b).
⎯ USEPA Region 9 PRGs (USEPA 2004a) for industrial soil and tap water. The
industrial soil screening values are considered appropriate for the RI data due to
its historical and future reasonable land use.
⎯ USEPA Region 3 RBCs (USEPA 2006a) for industrial and residential soil and
groundwater. The industrial soil screening values are considered appropriate for
the RI data due to its historical and future reasonable land use.

Study Boundaries
Seven MRSs have been identified in the Historical Records Review (HRR) (URS 2007a),
Site Inspection Report (URS 2007b), and Dispute Resolution (USEPA 2006c) for
investigation under the RI. Data from the surface visual investigation and geophysical
instruments should be sufficiently sensitive to detect the smallest munition of concern or
larger anomalies in soil within the geographical boundaries of the MRSs. All of the area
is located within the fence line of the IAAAP; therefore, 100 percent of the area of
interest is likely to be accessible. Other anthropogenic constraints (such as fences, roads,
buildings, and power lines) and non-anthropogenic constraints (such as environmentally
sensitive areas, terrain, and geologic materials) may limit access throughout the IAAAP.
The spatial boundaries for the MRSs to be investigated at IAAAP as part of the RI are
shown in Chapter 2 of the WP. The media of concern are:
•

Soil (surface and subsurface)/sediment

•

Groundwater/surface water

Field activities will include geophysical surveys and dig and verify investigations, and if
MEC or munitions debris are determined to be present, then surface and subsurface soil,
groundwater, surface water, and sediment samples will be collected. If MC is present,
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then additional samples will be collected to delineate nature and extent of MC
contamination.
Decision Rule
Two decision rules are appropriate for this investigation, as follows:
•

Decision Rule 1 – Address the potential existence of MEC at each MRSs.
⎯ If the existence of MEC or munitions debris (i.e. bomb shell fragments,
detonation fuse, etc.) is determined to be present on the surface of the MRSs a
removal action will be required.
⎯ If the existence of MEC (as determined by the geophysical and intrusive
investigations) is present in the subsurface at any MRS, emergency response
and/or other removal action will be required.
⎯ If the existence of munitions debris (as determined by the geophysical and
intrusive investigations, i.e., munitions fragments, detonation fuse, etc.) is
confirmed removal may be recommended.
⎯ If MEC or munitions debris are present at the MRSs, then MC sampling will
be completed.
⎯ If MEC or munitions debris are not present at the MRSs, then MC sampling
will not be completed and the MRS will be recommended for NFA in the FS.

•

Decision Rule 2 – Address the potential of MC migrating into the surrounding
environment and pathways at MRSs where MEC or munitions debris have been
identified.
⎯ If MC results of the investigative media are above risk screening criteria, then
additional sampling will be required to delineate the nature and extent of
contamination.
⎯ If MC detected in any of the investigative media is below risk screening
criteria, NFA in the FS will be recommended.

Tolerance Limits on Decision Errors
Geophysical data could lead to an incorrect determination that one or more significant
anomalies are present, representing non-MEC constituents. If base density estimates
from the RI on all significant anomalies in an MRS that are “confirmed detects” (areas
where at least one excavated anomaly is confirmed MEC), whether all anomalies are
excavated or not, the consequences of false positive measurements may be to
overestimate the density of MEC. The probability of making an incorrect decision using
the collected data, which may contain sampling design or measurement errors, can be
controlled by following SOPs as described in Appendix E of the WP. Tolerance limits
will be developed based on the results of the GPO and is discussed in Sections 3.1.3 and
3.1.4. Data quality evaluation procedures and determination of usability are defined in
the Section 8.14. The results of QA/QC efforts during sample collection and analysis, in
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combination with professional judgment, will be used to evaluate the usability of
chemical making decisions.
Design Optimization
The data collection design presented in this WP is based on these proposed actions and
evaluation of existing data. Additionally, initial geophysics results and field observations
will be assessed to optimize sample location selection if MEC or munitions debris are
present at the MRSs. The project team will review the WP and will have opportunities
for input through regular project updates during data collection activities, analysis of
data, and preparation of reports.
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Section 3 DQOs Redlines.

3.1 GENERAL FIELD INVESTIGATION PROCEDURES AND METHODS
3.1.1 Overall Approach to Munitions Response Activities
This section provides a brief description of the approach to the overall RI process at the
IAAAP. Descriptions of the data collection, utilization, and application processes are
provided, as well as DQOs. The DQOs will assist in determining whether the data
collected during this RI are adequate to make informed decisions for the seven identified
MRSs.

3.1.1.1 Site Characterization Goals
The goal of the RI at each of the seven MRSs is to collect and analyze sufficient data to
support a decision for the future of the site. The RI is a continual process designed to
incorporate investigative data, stakeholder input, and public involvement into the
determination of potential risk and support of future decision-making.
The goal of the RI at each of the seven MRSs is to sufficiently define the nature and extent
of MEC and MC to determine risk and support selection of a remedy, if needed. The RI is
a continual process designed to incorporate investigative data into the determination of
potential risk and to support future decision making.

3.1.1.2 Data Quality Objectives
The DQO process will be followed to identify data needs and formulate future sampling
plan addenda to collect the necessary data to evaluate each MRS. An overview of the
DQO process and the methodologies used in the field investigation and data collection
are presented in the following sections.
The DQO process will be followed to identify data needs to collect the necessary data to
evaluate each MRS. An overview of the DQO process and the methodologies used in the
field investigation and data collection are presented in the following sections.

Purpose of Data Quality Objectives
DQOs are quantitative and qualitative statements derived from the outputs of each step of
the DQO process that:
•

Clarify the study objectives

•

Define the most appropriate type of data to collect

•

Determine the most appropriate conditions under which to collect data

The DQOs are then used to develop a scientific and resource-effective sampling design.
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Data Quality Objective Process
The DQO process is a series of planning steps designed to ensure that the type, quantity,
and quality of environmental data used in decision-making are appropriate for the
intended application. The DQO process consists of seven steps, as follows:
DQOs are qualitative and quantitative statements that specify the quality of data and
define the level of certainty required to support remedial decisions. The steps of the
DQO development process are (USEPA 2000):
1. State the problem – Concisely describe the problem to be studied. Review prior
studies and existing information to gain a sufficient understanding to define the
problem.
2. Identify the Decision – Identify what questions the study will attempt to resolve, and
what actions may result.
3. Identify the Inputs to the Decision – Identify the information that needs to be obtained
and the measurements that need to be taken to resolve the decision statement.
4. Define the Study Boundaries – Specify the time periods and spatial area to which
decisions will apply. Determine when and where data should be collected.
5. Develop a Decision Rule – Define the statistical parameter of interest, specify the
action level, and integrate the previous DQO outputs into a single statement that
describes the logical basis for choosing the alternative actions.
6. Specify Tolerable Limits on Decision Errors – Define the decision maker’s tolerable
error rates based on a consideration of the consequences of making an incorrect
decision.
7. Optimize the Design – Evaluate information from the previous steps and generate
alternative data collection designs. Choose the most resource-effective design that
meets all DQOs.
The above process will be implemented to identify data needed to support decisions at the
MRSs. The following paragraphs describe the DQO development process (USEPA 2000)
as it applies to the MRSs.
The DQO process was developed by the USEPA to facilitate the collection of data that
are important to decision-making. The process allows the decision-makers to define their
data requirements during planning, before they collect the data. Application of the DQO
process should result in data collection designs (sampling plans) that will yield results of
appropriate quality for defensible decision-making.
The DQO process also develops the requirements for assessing the quality of data in the
investigative program and determines data acceptability according to the investigative
requirements.
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The DQOs for the IAAAP MMRP MRSs are:
•

Close data gaps identified in the Site Inspection Report

•

Refine the MRS boundaries

•

Establish nature and extent of MEC and MC within each MRS

•

Evaluate human health and ecological risk, and gather sufficient data to complete
the Feasibility Study (FS).

Geophysical Investigation and Intrusive Investigation Data Quality Objectives
Intrusive investigation and identification of anomalies using geophysics (historical and
newly acquired data) for each MRS will be determined by the type of MRS and former
munitions activities that occurred inside the MRS. At a minimum, the Munition with the
Greatest Fragmentation Distance (MGFD) and smallest munitions of concern within each
MRS must be considered to evaluate the extents of the investigation areas. Surface visual
investigation and geophysical investigation transect spacing must be determined such that
the former areas of operations can be estimated with reasonable confidence. By
evaluating the site coverage extents on observed concentration zones of MEC and the
typical distribution of the MGFD/smallest munitions of concern, we can estimate the
limits of MEC for each area encountered.
Problem Statement
An RI is needed to identify anomalies, determine if MEC is present, and evaluate whether
MEC or MC are creating a hazard or risk to human health and the environment at the
MRSs. Additionally, there may be MRSs where the MC risk is determined to be
sufficiently low that only MEC risk management is warranted.
Geophysical and intrusive investigations are needed to identify anomalies, determine if
MEC is present, and evaluate whether MEC or MC are creating a hazard or risk to
human health and the environment at the MRSs. Historical activities may have
potentially resulted in the presence of MEC and contamination of environmental media at
the MRSs. The MRSs and there related activities can be found in Section 3.1.2, and
Sections 3.2 through 3.8. The questions that the RI will answer are as follows:
•

Need for MEC emergency response and/or removal action; determine further
munitions response actions.

•

Whether MC has been released to the environment at MRSs where MEC or munitions
debris have been identified; if they are present in the investigative media, then
delineate the nature and extent of the MC contamination, and then evaluate the
pathway characteristics and there affect on the specific receptors located on or near
the MRS boundaries.
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Future land use activities within the MRSs and further munitions response actions.

Decision Identification
Determine if the MRSs within the IAAAP contain MEC or MC contamination that
requires further action and evaluation under an FS or if the MRSs can be recommended
for NDAI. If any MEC and/or MC are allowed to remain on-site above levels that do not
qualify for NDAI, further action may be required.
An RI will be completed at the MRSs at IAAAP. The goal of the RI is to characterize the
nature and extent of MEC, munitions debris, or MC contamination at the MRSs, such that
one of the following decisions can be made:
1. If MEC or munitions debris are not present, then recommend NFA in the FS.
2. If MEC or munitions debris are present, then recommend that MC sampling be
completed at MRSs where MEC or munitions debris have been identified and that
munitions responsive actions (e.g., RAs) be completed based on a comparison of
analytical results obtained during the RI to appropriate risk screening criteria.
3. If MC is present then additional samples will be required to delineate nature and
extent of MC contamination.
If potential MC is detected in concentrations that may pose a potential risk to human
health or the environment, further investigation or remedial action may be warranted. If
detected and MC is judged to pose an immediate threat to human health or the
environment, an interim removal action may be recommended.
Inputs to the Decision
The following collectively summarizes the data inputs required to meet the project DQOs
at the MRSs.
•

Historical data from previous investigations (i.e., IRP investigations, HRR).

•

Historical information on the munitions that may have been used at the MRSs

•

Results of geophysical survey to identify anomalies within the MRSs

•

Results of the verification of anomalies identified during the surveys:
⎯ The number, location, and magnitude of anomalies
⎯ Results of dig and verification of the anomalies indicating whether MEC was
present, the depth and orientation of discovered objects, and to the extent
possible what type of MEC was found
⎯ Global positioning system (GPS) measurements on survey markers to confirm
accuracy of the units to be employed in the field
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Then, if MEC or munitions debris are determined to be present, collection and
chemical analysis of soil, groundwater, sediment, and surface water samples. and the
use of background metals.
⎯ Surface and subsurface soil samples will be collected to evaluate the potential
impacts to soil if MEC or munitions debris are identified at the MRSs, delineate
nature and extent, address the potential for off-site migration of possible
contaminants, provide data to further evaluate exposure pathways and determine
future land use at the MRSs.
⎯ Groundwater samples will be collected from the water table to evaluate potential
impacts to groundwater if MEC or munitions debris are identified at the MRS,
delineate nature and extent, address the potential for off-site migration of possible
contaminants, provide data to further evaluate exposure pathways and determine
future land use at the MRSs.
⎯ Surface water and sediment samples will be collected from wetlands to evaluate
the potential impacts to surface water and sediment if MEC or munitions debris
are identified at the MRS, delineate nature and extent, address the potential for
off-site migration of possible contaminants, provide data to further evaluate
exposure pathways and determine future land use at the MRSs.

•

Then, the results of the MC sampling will be used to determine nature and extent of
MC contamination.

•

Then, all analytical data will be compared to preliminary regulatory screening levels
to determine if releases have occurred at concentrations exceeding levels of potential
concern. The hierarchy of risk screening criteria for soil/sediment, groundwater, and
surface water is presented below and summarized in Section 8, Table 8-4 and Table
8-5.
⎯ USEPA Drinking Water Standards and Health Advisories (USEPA 2006b) MCLs
⎯ HALs (USEPA 2006b).
⎯ USEPA Region 9 PRGs (USEPA 2004a) for industrial soil and tap water. The
industrial soil screening values are considered appropriate for the RI data due to
its historical and future reasonable land use.
⎯ USEPA Region 3 RBCs (USEPA 2006a) for industrial and residential soil and
groundwater. The industrial soil screening values are considered appropriate for
the RI data due to its historical and future reasonable land use.

Study Boundaries
Seven MRSs have been identified in the Historical Records Review (HRR) (URS 2007a),
Site Inspection Report (URS 2007b), and Dispute Resolution (USEPA 2006c) for
investigation under the RI. Data from the surface visual investigation and geophysical
instruments should be sufficiently sensitive to detect the smallest munition of concern or
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larger anomalies in soil within the geographical boundaries of the MRSs. All of the area
is located within the fence line of the IAAAP; therefore, 100 percent of the area of
interest is likely to be accessible. Other anthropogenic constraints (such as fences, roads,
buildings, and power lines) and non-anthropogenic constraints (such as environmentally
sensitive areas, terrain, and geologic materials) may limit access throughout the IAAAP.
The spatial boundaries for the MRSs to be investigated at IAAAP as part of the RI are
shown in Chapter 2 of the WP. The media of concern are:
•

Soil (surface and subsurface)/sediment

•

Groundwater/surface water

Field activities will include geophysical surveys and dig and verify investigations, and if
MEC or munitions debris are determined to be present, then surface and subsurface soil,
groundwater, surface water, and sediment samples will be collected. If MC is present,
then additional samples will be collected to delineate nature and extent of MC
contamination.
Decision Rule
Identification and verification of anomalies will be used, along with intrusive
investigation results, to determine future actions at the MRSs. Identification and
verification of anomalies decision rules are as follows:
•

If anomalies are identified on the surface, a UXO technician will determine whether
the anomaly is MEC. The location of the anomaly will be recorded using
RTK/DGPS for future mapping.

•

A geophysical survey will be conducted to determine if subsurface anomalies are
present.

Intrusive investigation decision rules:
•

If the anomaly excavations reveal MEC or munitions debris, the type of MEC and
munitions debris will be noted. MC investigation will be conducted at locations of
identified MEC and munitions debris, if present.

•

If during the MC investigation (associated with the identified MEC and munitions
debris), the chemical concentrations are above screening levels, the nature and extent
of MC contamination will be delineated.

•

If the anomaly excavations are non-munitions related, MC investigation will not
occur. The MRS will be evaluated to determine if an NDAI classification is
warranted.

Two decision rules are appropriate for this investigation, as follows:
•

Decision Rule 1 – Address the potential existence of MEC at each MRSs.
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⎯ If the existence of MEC or munitions debris (i.e. bomb shell fragments,
detonation fuse, etc.) is determined to be present on the surface of the MRSs a
removal action will be required.
⎯ If the existence of MEC (as determined by the geophysical and intrusive
investigations) is present in the subsurface at any MRS, emergency response
and/or other removal action will be required.
⎯ If the existence of munitions debris (as determined by the geophysical and
intrusive investigations, i.e., munitions fragments, detonation fuse, etc.) is
confirmed removal may be recommended.
⎯ If MEC or munitions debris are present at the MRSs, then MC sampling will
be completed.
⎯ If MEC or munitions debris are not present at the MRSs, then MC sampling
will not be completed and the MRS will be recommended for NFA in the FS.
•

Decision Rule 2 – Address the potential of MC migrating into the surrounding
environment and pathways at MRSs where MEC or munitions debris have been
identified.
⎯ If MC results of the investigative media are above risk screening criteria, then
additional sampling will be required to delineate the nature and extent of
contamination.
⎯ If MC detected in any of the investigative media is below risk screening
criteria, NFA in the FS will be recommended.

Tolerance Limits on Decision Errors
Geophysical data could lead to an incorrect determination that one or more significant
anomalies are present, representing non-MEC constituents. If base density estimates
from the RI on all significant anomalies in an MRS that are “confirmed detects” (areas
where at least one excavated anomaly is confirmed MEC), whether all anomalies are
excavated or not, the consequences of false positive measurements may be to
overestimate the density of MEC. False negative measurements may occur where the
geophysical instrument system (operator, geophysical instrument array, and geophysical
data interpretation activities) fails to determine that an individual area contains MEC.
The consequences of an individual segment false negative (caused by failing to determine
a segment is different from background) may be lessened, assuming that other segments
in the area reveal the MEC. Potentially, false negative measurements may lead to an
underestimate of MRS area boundaries or, at worst, may lead to the failure to identify an
impact area. However, if the geophysical instruments are working properly, operated by
trained personnel, and undergo daily QC testing (i.e., static background, static spike,
cable shake, and clover leaf), the geophysical data will be of high enough quality to limit
decision errors.
Geophysical data could lead to an incorrect determination that one or more significant
anomalies are present, representing non-MEC constituents. If base density estimates
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from the RI on all significant anomalies in an MRS that are “confirmed detects” (areas
where at least one excavated anomaly is confirmed MEC), whether all anomalies are
excavated or not, the consequences of false positive measurements may be to
overestimate the density of MEC. The probability of making an incorrect decision using
the collected data, which may contain sampling design or measurement errors, can be
controlled by following SOPs as described in Appendix E of the WP. Tolerance limits
will be developed based on the results of the GPO and is discussed in Sections 3.1.3 and
3.1.4. Data quality evaluation procedures and determination of usability are defined in
the Section 8.14. The results of QA/QC efforts during sample collection and analysis, in
combination with professional judgment, will be used to evaluate the usability of
chemical making decisions.
Design Optimization
Historical review, a surface visual survey, and a geophysical survey are performed to
determine the distribution of MEC within each MRS. The investigation coverage is
evaluated for completeness, and intrusive investigation results are evaluated to determine
the type and location of MEC items. All results are managed in the project geographic
information system (GIS) for geospatial analysis.
The data collection design presented in this WP is based on these proposed actions and
evaluation of existing data. Additionally, initial geophysics results and field observations
will be assessed to optimize sample location selection if MEC or munitions debris are
present at the MRSs. The project team will review the WP and will have opportunities
for input through regular project updates during data collection activities, analysis of
data, and preparation of reports.

USARMY RESPONSE TO USEPA COMMENTS
DRAFT REMEDIAL INVESTIGATION WORK PLAN (RIWP) MILITARY
MUNITIONS RESPONSE PROGRAM AT IOWA ARMY AMMUNITION PLANT

Comments on Resolutions by Scott Marquess, USEPA, Federal Facilities and Special Emphasis
Branch, Superfund Division, March 12, 2008
General Comments
Comment 3. The methods for the field test kits should be added to the SAP/QAPP.
Response:
Agree. SOP 14, EnSys Soil Test System and SOP 15, Explosives
Assessment Sampling will be included in Appendix E. The text in Section 3.1.7, first
paragraph will be revised to read:
“Environmental sampling will be completed to confirm the presence or absence of MC
in soil, groundwater, surface water, and sediment and will be focused on locations
identified during the geophysical survey intrusive investigation as having confirmed
MEC or munitions debris. If the presence of MC is confirmed then additional samples
will be collected to delineate the nature and extent of contamination. Where visual
observations indicate extremely high levels of explosives are likely to be present in soil,
field analysis test kits will be used in accordance with SOP No. 14 and SOP No.15 to
estimate levels of contamination prior to intrusive investigation and shipping to
laboratory. The CSMs will be updated pending the outcome of the sampling results. If
MEC or munitions debris is identified during the intrusive investigation, an MRS-specific
WP Addendum will be submitted to all applicable parties. This WP Addendum will
describe in detail the environmental sampling that will be performed to delineate the
nature and extent of MC contamination. In general, the following samples are
anticipated.”
Comment 4. The schedule for completing the RI submittals must be outlined in the Work Plan.
Response:
Agree. The MMRP RI WP Schedule provided to the USEPA on 3/6/08
will be included in the Section 2 and referenced as Figure 2-9.
Specific Comments:
Comment 1. My notes indicate the resolution was that the Plan would indicate that MD is
equally actionable as MEC, and that you would verify 10% of all “signature types”. You
caveated defining nature and extent of MEC and the 10% verification.
Response:
Agee. Yes, the nature and extent of MEC will be defined. Ten percent of
the buried anomalies will include all signature types.
Comment 2. EPA previously indicated that under the FFA, you will complete an FS, Proposed
Plan, ROD, RD, RAWP, and RACR for OU5. The NFA reference should be deleted.
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Response:
Agee. The text will be revised as suggested. The text in Sections 2.1.1
through 2.1.7 will be revised to read:
•

“Reacquire anomaly locations from historical geophysical survey results (MKM
2005a) and determine if MEC is present. Identify locations and density of
anomalies within the MRS boundary where the geophysical survey acquisition
was not completed in 2005 and determine if MEC is present.

•

Delineate nature and extent of MEC (if present) through intrusive investigation.
The criteria for MEC is described in Department of Defense Instruction 4140.62
(DoD 2004b).

•

If MEC/munitions debris is present, determine if MC has been released to the
environment.

•

If MC is present, delineate nature and extent of MC contamination (if not already
being addressed by the IRP).

•

Evaluate whether MEC or MC are creating a hazard or risk to human health and
the environment.

•

Provide sufficient information to identify areas that require Removal Action (RA)
a Feasibility Study (FS), or No Further Action (NFA).

•

Develop and evaluate remedial/removal action alternatives (including no-action
alternatives).

Comment 5. Concerned about the 3rd bullet beginning with “Generally, project work….”, as it
appears to negate the need to coordinate with EPA.
Response: Agree. The text in Section 2.4, third bullet and last paragraph will be
revised to read:
“To ensure project activities satisfy the objectives identified in Section 2.1 of this RI WP,
the following guidelines will be used in managing project activity and in communicating
and reporting project status:
•

The Contractor PM will be the primary point of contact for all project activities.
All communication will be relayed through the Contractor PM. This will ensure
consistency throughout the project.

•

All work will be planned and budgeted to support a hierarchy of schedules based
on key project events.

•

Generally, Project work will not be performed until it has been properly planned
and approved by USACE, IAAAP, and USEPA. In cases where the immediate
performance of work is required to support the contract schedule, respond to
USACE direction, or otherwise serve some critical purpose, the detailed planning
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and approval of the work will be agreed to by the contractor, USACE, IAAAP,
and the USEPA.
•

Cost and schedule status will be evaluated monthly to generate performance data
and to provide integrated cost/schedule analysis.

•

Project personnel will have proven capabilities within their areas of technical
expertise, will be available for the duration of the contract, and will have previous
experience on similar types of investigations and field projects.

As part of contract management, weekly progress updates will be submitted to USACE,
IAAAP, and USEPA that describe the status of work that has been performed since the
previous weekly updates, work currently under way, and work anticipated to be
conducted. The reports will help to determine if current work is on schedule and, if the
work is not on schedule, what action(s) need to be taken to get back on schedule.”
Comment 7. The schedule for RI planning deliverables must be included.
Response:

Agree. Refer to the response provided for General Comment 4.

Comment 11-16 – See comments on revised DQOs.
Response: Refer to Page 9 of this document for the responses provided for MMRP
DQOs comments.
Comment 17. After a TCRA, additional response actions at the area may be addressed as a
remedial action or as an NTCRA. Ultimately, all response actions will culminate in a ROD in
some fashion. Revise per the comment.
Response:

Agree. The text in Section 3.1.1.5 will be revised to read:

“Time-Critical Removal Actions (TCRAs) are intended to address the imminent safety
hazard posed by the presence of MEC, where cleanup or stabilization actions must be
initiated within six months to reduce the risk to public health or the environment. Once
the imminent threat at a site is addressed through the TCRA, additional response actions
at the MRS may be addressed as a remedial action or as a work that is necessary is
completed through the non-TCRA process. During the course of the RI process, if an
area is discovered that poses an imminent danger, USACE will be notified for the
purpose of reevaluating the area for a TCRA. If an evaluation of the hazards warrants a
TCRA, a Decision Document will be prepared and submitted. This document will
contain a location and description of the site, a description of existing MEC hazards,
current land use activities, and previous actions that have taken place to address the MEC
hazard. The Decision Document will also include an endangerment determination with
the following statement: “There is a significant possibility that an individual may
encounter MEC hazards at this site, and that these hazards may cause injury or death to
individuals who encounter the hazards if not addressed through the response action
described in the Decision Document.”
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Comment 18. After the RI, the Army WILL do an FS, then a Proposed Plan, then a ROD, and
may implement risk management processes or a removal action. There will not be an NFA
determination made. Please revise.
Response:

Agree. The text in Section 3.1.1.6 will be revised to read:

“The following activities may occur after the RI is completed:
•

Develop and evaluate remedial/removal action alternatives (including no-action
alternatives)

•

Implementation of an FS

•

Implementation of risk management processes

•

Implementation of a Removal Action

•

Issuance of NFA determination”

Comment 25. Need to include a critical assessment of MKM data in the RIWP. Also, clarify the
timing/schedule for reporting the results of the survey of the Maneuver Area.
Response:
Comment noted. The best method to assess the usability of the MKM
DGM survey data will be to go to the field and re-acquire selected target anomaly
locations identify in the previous data. The critical assessment of the survey data will be
completed on-site at the locations that were previously mapped by MKM (e.g., Central
Test Area and Line 6). The evaluation criteria for the re-acquisition will be based on
millivolt signature and positional accuracy.
The re-acquire process includes the following steps:
•

Using GPS, stake selected locations (e.g., northing and easting) identified in the
MKM data target anomaly list.

•

Re-acquire with the EM61-MK2 and record the millivolt signature and offset
distance (if any) from the original anomaly location identified in the MKM data.

•

Determine if the offset distance and millivolt signature meet project objects
established in the GPO Letter Report.

•

Should the failure rate exceed 15 percent of the re-acquired locations, then the
area must be re-surveyed.

As discussed during the January 15th meeting the visual survey of the Maneuver Area
will be completed at the same time as the GPO field work.
We propose to document the results of the assessment of MKM’s data in a technical
memorandum
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Comment 28. What is the resolution? Do you have additional information on munitions
constituents in various munitions items? What resources have been checked?
Response:
Agree. Based on the munitions technical data sheets MCs were added to
the general descriptions in the Table J-1 (e.g., Comp H-6, Comp B, Amatol, tritonal).
The munitions constituents identified during this process are already included in the SW846 8330 analyte suite.
Comment 29. How does the potential for having waste down to 8’ bgs impact the sampling
design?
Response: Comment noted. During geophysical investigation any anomaly that presents
the characteristics of a burial pit or trench will be included on the target list. During the
intrusive investigation targets identified in the geophysical investigation will undergo a
dig and verify process. Samples can be collected at any time or depth during the dig and
verify process. Subsurface sampling has been provided as a contingency in the RI WP.
The text in Sections 3.5.4.2, 3.6.4.2, and 3.8.4.2 will be revised.
The text in Section 3.5.4.2 will be revised to read:
“The maximum probable penetration depth of MEC at the Possible Demolition Site MRS
is anticipated to be 0 to 24 inches bgs. Fragments from demolition operations may be
present in the soil surrounding the detonation sites approximate depths listed below.
•

Fuzes – 0 to 24 inches bgs

•

Boosters – 0 to 24 inches bgs

•

Mines – 0 to 24 inches bgs

•

Mortars – 0 to 24 inches bgs

•

Delay/Elements – 0 to 24 inches bgs

•

Primers – 0 to 24 inches bgs

•

Burn Pits – Up From near surface to maximum depth of 8 feet bgs”

The text in Section 3.6.4.2 will be revised to read:
“The maximum probable penetration depth of MEC at the West Burn Pads Area South of
the Road MRS is anticipated to be 0 to 24 inches bgs. Fragments and casings from open
burning operations may be present in the soil surrounding the pads at the approximate
depths listed below.
•

Fuzes – 0 to 12 inches bgs

•

Boosters – 0 to 12 inches bgs
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•

Mines – 0 to 24 inches bgs

•

Mortars – 0 to 24 inches bgs

•

Delay/Elements – 0 to 6 inches bgs

•

Primers – 0 to 6 inches bgs

•

Detonators – 0 to 6 inches bgs

•

Burial Pits – Up From near surface to maximum depth of 8 feet bgs”

The text in Section 3.8.4.2 will be revised to read:
“The maximum probable penetration depth of MEC at the Incendiary Disposal Area
MRS is anticipated to be 0 to 24 inches bgs. Casings and components from expended or
discarded munitions may be present in the soil surrounding the disposal sites at the
approximate depths listed below.
•

Incendiary – 0 to 24 inches bgs

•

Mines – 0 to 24 inches bgs

•

Fuzes – 0 to 24 inches bgs

•

Projectiles – 0 to 24 inches bgs

•

Burial Pits – Up From near surface to maximum depth of 8 feet bgs”

Comment 31. You need to provide an assessment of the MKM data in this report to determine if
it is usable or if the area needs to be included / resurveyed.
Response: Comment noted. Refer to the response provided for Comment 25.
Comment 39. Per Jan 15 meeting, revise to reflect - MI samples for surface soils, co-located
samples (w/ MEC or MD) for subsurface soils. Clarify risk assessment approach (exposure point
concentration) using MI data, and prescribe that 8330(b) lab sample prep methods will be used
for all samples.
Response: Agree. The risk assessment approach for MI data will be presented in detail
in the RI Intrusive Investigation Work Plan an addendum to the MMRP RI WP.
The text in Section 3.1.7.2, Subsurface Soil Sampling, first paragraph will be revised
to read:
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Subsurface Soil Sampling
“Direct push subsurface soil samples will be collected at the IAAAP MRSs and analyzed
for explosives and metals, as appropriate, based on the results of the intrusive
investigation. The proposed subsurface soil sample locations will be collocated with
surface soil sample locations, which will be determined based on the amount of MEC or
munitions debris identified during the intrusive investigation. The subsurface soil
samples will be collected at the same locations The depth of the subsurface soil samples
will be commensurate with the type and depth of identified MEC or munitions debris.
Subsurface samples collected for explosives will undergo the same sample preparation
(USEPA SW846 8330B) at the laboratory as the surface soil samples. If MC is detected
above action levels then additional subsurface soils will be collected to delineate nature
and extent of MC contamination.”
Comment 41. Revise to say that “an off site facility approved by EPA will be selected for
disposal of remediation wastes”. The proposed wording is not quite right.
Response: Agree. Comment will be revised as suggested. The proposed text revision to
Section 3.1.8, second paragraph is provided below.
The text on Page 3-45, in the 2nd to last paragraph will read as written; however
Section 3.1.8, second paragraph will be revised to read:
“Disposal of IDW during the RI will be coordinated with the USACE contractor Tetra
Tech, prior to the initiation of RI field activities. URS personnel will be responsible for
handling, storing, and disposing of all IDW through 2009. After 2009, arrangements will
be made with American Ordnance for an area to store IDW. The IDW will be drummed,
sampled, and stored on IAAAP until analytical results are received from the laboratory
(less than 90 days). After the results are reviewed the IDW will be disposed in
accordance applicable solid waste rules and regulations. The disposal facility selected for
CERCLA remediation wastes will be approved by the USEPA. An off-site facility
approved by the USEPA will be selected for disposal of remediation wastes. Based on
the anticipated types of IDW, arrangements will be made with approved disposal
locations prior to the start of field activities.”
Comment 42. Difficult to assess this without seeing the text changes. Have you added results
for MEC/MD/MC as reported in prior IRP work so we can evaluate those results in the context
of the proposed RI sampling?
Response: Comment noted. During the January 15th meeting we were to provide
additional information identifying MEC/MD/MC in the RI Intrusive Investigation Work
Plan Addendum.
Comment 50. Do we really want to reinvent the eco risk process again? Why not just extend the
approach as outlined in OU1 ROD/ESD. Need to use eco critical concentrations. What about
USFW?
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Response: Agree. The text will be revised to the Ecological Risk Assessment approved
in the OU1 ROD/ESD.
The text in Section 3.1.9.3 will be revised to read:
“A facility-wide Baseline Ecological Risk Assessment (BERA) (MHM 2004) was
conducted to evaluate potential risks to ecological receptors due to operations at IAAAP.
In general, the major risk-driving chemicals for human health had screening levels which
were lower than the ecological LOAEL-based screening levels (MWH 2004). Very few
chemicals of potential ecological concern (COPECs) were detected above concentrations
that would pose a potential ecological concern to the two terrestrial receptors evaluated
(mice and shrew). The spatial distribution of the COPECs was limited; therefore, it is not
expected that the terrestrial receptor communities will be impacted due to these isolated
exceedances. Based upon the multiple lines of evidence collected for the aquatic
environment, the fish populations and the benthic invertebrate populations in the streams
evaluated do not appear to be impacted. The evaluation of ecological risk in the BERA
identified the potential for risk to the Indiana bat at the IAAAP. Because the Indiana bat
is a Federally-listed endangered species, the Endangered Species Act is Applicable or
Relevant and Appropriate (ARAR), and, as such, is afforded special consideration (i.e.,
consultation with natural resource managers, like the U.S. Fish and Wildlife Service
(USFWS), followed by preparation of a biological evaluation or assessment wherein
potential impacts to the species are evaluated and mitigation measures may be proposed)
in calculating potential risk (Endangered Species Act 16 USC 1531 et seq.), conservative
screening level estimates of potential adverse ecological risks to individual bats will be
used to develop remediation requirements. A food chain model that simulates the uptake
of contaminants in soil by insects and the subsequent consumption of the insects by the
Indiana bat will be used to calculate the potential risk. The 95% Upper Confidence Limit
(UCL) will be used as the exposure point concentration for the soil contaminants. Details
of the food chain model are presented in Appendix M of the BERA. The food chain model
will be used to calculate two hazard quotients (HQs) for the Indiana Bat; one based on
the Lowest Observed Adverse Effect Level (LOAEL) and another based on the No
Observed Adverse Effect Level (NOAEL) (Tetra Tech 2008).
Once human health-based risks have been evaluated, then the areas of concern will be
evaluated to also determine if ecological-based risk exists. A screening-level ecological
screening risk assessment (SLERA) will be performed as outlined in the OU1 ROD
Explanation of Significant Differences (Tetra Tech 2008) to determine if ecological
threats from MC are negligible. If the SLERA determines the process should continue to
determine if MC risk exists, the SLERA will be refined to include more site-specific
information to assist in a scientific/management decision point (SMDP) in order to end
the ecological risk assessment process or indicate a BERA should be initiated.”
Comment 52. How does the potential for having waste down to 8’ bgs impact the sampling
design?
Response: Comment noted. Refer to the response provided for Comment 29.
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Comment 53. Need to include critical assessment of MKM data in the RIWP.
Response: Comment noted. Refer to the response provided for Comment 25.
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Comments on MMRP DQOs by Scott Marquess, USEPA, Federal Facilities and Special
Emphasis Branch, Superfund Division, March 12, 2008
Comment 1. A general statement in the Work Plan is that if no MEC is found, then no MC
sampling will be performed. However, MEC has already been identified at Line 6, the CTA,
PDS, and InDA.
Response: Comment noted. The MEC found at these MRSs has been removed and
disposed of in accordance with applicable rules and regulations. The WP was written
taking into account the removal and disposal of MEC previously identified at the MRSs.
Therefore, if MEC or munitions debris are not identified during the RI field activities at
an MRS then no MC sampling will be performed. However, we do understand that the
potential to find MEC at the CTS, InDA, and West Burns Pads Area South of the Road is
very likely.
Comment 2. DQO Process – The DQOs should be better defined:
Identify the specific data gaps from the SI report;
Describe what it means to “refine” the MRS boundaries.
investigations to define the extent of MEC”?

Is this “conduct geophysics

By establishing nature and extent, for MC, this would presumably be the extent of COCs
exceeding PRGs. For MEC, how are you determining that the extent is defined?
Specific data needs to conduct the risk assessment should be outlined. How will risks associated
with MEC be determined? What data is needed to complete the FS?
Response:
Agree. All seven MRS moved forward to the RI without complete visual
surveys, geophysical surveys, there are no ‘dig and verify’ activities in the SI field work
scopes or MC sampling.
The MRS boundaries will be refined using assisted visual survey, handheld
magnetometer, and digital geophysical mapping, where applicable.
The nature and extent of MEC will be defined by digging and verifying 10 percent of the
buried anomalies.
The MEC hazard assessment will follow the guidelines presented in the USEPA MEC
Hazard Assessment Guidance, Public Review Draft (USEPA 2006a) and outlined in
Section 3.1.9.1 of the WP. The MEC hazard assessment is structured around three
components of potential explosive hazard incidents: severity (the potential consequence
of an explosion from a MEC item), accessibility (the likelihood of a receptor to come in
contact with the MEC item), and sensitivity (the likelihood that a receptor will interact
with a MEC item and have it detonate).
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The data required for the FS will be collected during the geophysical investigation (i.e.,
anomaly location, anomaly density) and the intrusive investigation (i.e., MEC types, MC
concentrations/locations, and munitions debris amount).
The text in Section 3.1.1.2, Daily Quality Objective Process, fifth paragraph will be
revised to read:
“The DQO process also develops the requirements for assessing the quality of data in the
investigative program and determines data acceptability according to the investigative
requirements.
The DQOs for the IAAAP MMRP MRSs are:
•

Close data gaps identified in the Site Inspection Report (e.g., visual surveys,
geophysical surveys, and intrusive investigations),

•

Define the MRS boundaries by completing visual and geophysical surveys at the
MRSs,

•

Evaluate human health and safety when MEC is identified,

•

Establish nature and extent of MEC during the intrusive investigation (i.e., dig
and verify),

•

Establish nature and extent of MC within each MRS,

•

Evaluate human health and ecological risk, and

•

Gather sufficient data to complete the Feasibility Study (FS)

•

Develop and evaluate remedial/removal action alternatives (including no-action
alternatives).

Comment 3. Problem Statement – The DQO guidance says the main output of this step is a
description of the contamination problem, the conceptual site model (CSM), and an estimate of
the budget and resources needed to implement the proposed work. A better statement of the
contamination problem is needed, as well as the CSM.
The bullet items are somewhat confusing. Bullet 1 should be broadened to include “response”
actions rather than just removal actions. In bullet 2, the discussion of pathway characteristics is
confusing, and seems to merge with bullet 3 regarding risk assessment issues. These should be
revised/clarified. Note that future use scenarios should also be considered in the exposure
assumptions.
Response:
read:

Agree. The text in Section 3.1.1.2, Problem Statement will be revised to
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“Problem Statement
Geophysical and intrusive investigations are needed to identify anomalies, determine if
MEC is present, and evaluate whether MEC or MC are creating a hazard or risk to human
health and the environment at the MRSs. Historical activities may have potentially
resulted in the presence of MEC and contamination of environmental media at the MRSs.
The MRSs and there related activities can be found in Section 3.1.2, and Sections 3.2
through 3.8. The questions that the RI will answer are as follows:
•

Need for MEC emergency response actions and removal actions and determine
further munitions response actions;

•

Whether MC has been released to the environment and delineate the nature and
extent of the MC contamination. ; at MRSs where MEC or munitions debris have
been identified; if they are

•

Whether MC is present in the investigative media above screening levels that pose
a risk to human health and the environment;

•

In accordance with MRS-specific CSMs, The. and then evaluate the pathway
characteristics and their effect on the specific receptors located on or near the
MRS boundaries.

•

future land use activities within the MRSs and further munitions response
actions.”

Comment 4. Decision Identification – Revise item #2 to read, “If MEC or MD are present, then
conduct MC sampling”. The statement about a comparison to “risk screening criteria” seems to
imply that you’re not intending to complete a risk assessment. Please clarify. Also, please
indicate how MEC risks will be assessed.
Revise item #3 to read, “If MC is present, then delineate nature and extent of MC”.
The following decision statements should also be included;
If MEC is present or if MC is present in sufficient concentrations (reactive, other?), conduct
emergency response action to abate human health risks.
If MC is present, conduct human health and ecological risk assessments.
If MEC is present, conduct MEC Hazard Assessment.
Response:
Agree.
revised to read:

The text in Section 3.1.1.2, Decision Identification will be
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“Decision Identification
An RI will be completed at the MRSs at IAAAP. The goal of the RI is to characterize the
nature and extent of MEC, munitions debris, or MC contamination at the MRSs, such that
one of the following decisions can be made:
•

If MEC or munitions debris are not present, then recommend no-action
alternative in the FS.

•

If MEC is present, complete a hazard assessment (e.g., severity, accessibility, and
sensitivity).

•

If MEC is present, complete an emergency response action (if required) to abate
human health and safety risk.

•

If MEC or munitions debris are present, then complete recommend that MC
sampling. be completed at MRSs where MEC or munitions debris have been
identified and that munitions responsive actions (e.g., RAs) be completed based
on a comparison of analytical results obtained during the RI to appropriate risk
screening criteria.

•

If MC is present, then additional samples will be required to delineate nature and
extent of MC contamination.

•

If MC is present above screening levels then complete human health and
ecological risk assessments.

•

If MC is detected in concentrations that pose an immediate threat to human
health and the environment then complete an emergency response action to abate
human health and environmental risks.

If potential MC is detected in concentrations that may pose a potential risk to human
health or the environment, further investigation or remedial action may be warranted. If
detected and MC is judged to pose an immediate threat to human health or the
environment, an interim removal action may be recommended.”
Comment 5. Inputs to the Decision – The new text is confusing.
Bullet 1 – Do you have sufficient background data for metals?
Sub-bullet 1 - How are you addressing the potential for off-site migration of contaminants?
What data is being collected to further evaluate exposure pathways and determine future land
use?
Sub-bullet 2 – Groundwater samples should be collected to define the nature and extent of
groundwater contamination, which may include samples from other than solely the water table.
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Sub-bullet 3 – To what wetlands are you referring?
Bullet 3 – OU1 ROD criteria is a primary screening criteria, especially the leaching RGs for
explosives in soil.
Response:
Agree. There may not be sufficient background data for metals.
Additional background data will be collected during the RI activities. The text will be
removed from the bullet.
If MC is present, the nature an extent of MC contamination will be delineated on or near
the MRS boundaries.
The text in Section 3.1.1.2, Inputs to the Decision will be revised to read:
“Inputs to the Decision
The following collectively summarizes the data inputs required to meet the project DQOs
at the MRSs:
•

Historical data from previous investigations (i.e., IRP investigations, HRR).

•

Historical information on the munitions that may have been used at the MRSs

•

Results of geophysical survey to identify anomalies within the MRSs

•

Results of the verification of anomalies identified during the surveys:
- The number, location, and magnitude of anomalies
- Results of dig and verification of the anomalies indicating whether MEC was
present, the depth and orientation of discovered objects, and to the extent
possible what type of MEC was found
- Global positioning system (GPS) measurements on survey markers to
confirm accuracy of the units to be employed in the field

• If MEC or munitions debris are determined to be present, collection and chemical
analysis of soil, groundwater, sediment, and surface water samples will be collected and
submitted to the laboratory for MC analyses. and the use of background metals.
- Surface and subsurface soil samples will be collected to evaluate the
potential impacts to soil if MEC or munitions debris are identified at the
MRSs delineate nature and extent. address the potential for off-site migration
of possible contaminants, provide data to further evaluate exposure pathways
and determine future land use at the MRSs.
- Groundwater samples will be collected from the water table to evaluate
potential impacts to groundwater if MEC or munitions debris are identified at
the MRS and delineate nature and extent. , address the potential for off-site
migration of possible contaminants, provide data to further evaluate exposure
pathways and determine future land use at the MRSs.
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- Surface water and sediment samples will be collected from wetlands to
evaluate the potential impacts to surface water and sediment if MEC or
munitions debris are identified at the MRS and delineate nature and extent. ,
address the potential for off-site migration of possible contaminants, provide
data to further evaluate exposure pathways and determine future land use at
the MRSs.
• The results of the MC sampling will be used to determine nature and extent of MC
contamination.
• Then, all analytical data will be compared to preliminary regulatory screening levels
to determine if releases have occurred at concentrations exceeding levels of potential
concern. The hierarchy of risk screening criteria for soil/sediment, groundwater, and
surface water is presented below and summarized in Section 8, Table 8-4 and Table 8-5.
- USEPA Drinking Water Standards and Health Advisories (USEPA 2006b) MCLs
- HALs (USEPA 2006b).
- USEPA Region 9 PRGs (USEPA 2004a) for industrial soil and tap water.
The industrial soil screening values are considered appropriate for the RI data
due to its historical and future reasonable land use.
- USEPA Region 3 RBCs (USEPA 2006a) for industrial and residential soil
and groundwater. The industrial soil screening values are considered
appropriate for the RI data due to its historical and future reasonable land
use.”
•

Results of the human health and ecological risk screening and/or assessment.

The following text will be incorporated into Section 3.1.7, in a new subsection titled
Background Sampling, which will be inserted after the subsection titled Surface Water
and Sediment Sampling Methodology. Note that all the subsections in Section 3.1.7 will
be revised to include a four level number (i.e., 3.1.7.1 Surface Soil Sampling
Methodology, etc.).
“Background samples will be collected to determine the concentrations of contaminants
that occur naturally. In addition, background samples will determine if MRS
contamination (if present) can be attributed to another source or if fis is related to MRS
activities. Background samples will be collected from areas where IAAAP plant
activities have not occurred and located near but outside the MRS boundaries. Soil and
sediment samples will be collected in areas that are undisturbed and unstained.
Groundwater and surface water samples will be collected upgradient from the MRS
contamination.
Background samples collected for laboratory analysis will be placed into laboratoryprovided sample containers. Sample collection procedures are described in SOP No. 2,
3, 4, and 5. Sample identification and handling procedures are described in SOP No. 8.
These SOPs appear in Appendix E.”
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Comment 6. Study Boundaries – Need to clarify what it means that “MC is present” (exceeds
what criteria?).
Response:
Agree. The text in Section 3.1.1.2, Study Boundaries, last paragraph
will be revised to read:
Study Boundaries
“Field activities will include geophysical surveys and dig and verify investigations, and if
MEC or munitions debris are determined to be present, then surface and subsurface soil,
groundwater, surface water, and sediment samples will be collected. If MC is present
above screening levels, then additional samples will be collected to delineate nature and
extent of MC contamination.”
Comment 7. Decision Rule – Decision Rule 1 - Revise the first 2 statements to read, “If MEC
is present, emergency response or other removal action will be implemented”.
If MD is present (surface vs. sub-surface), what are you planning to do (make recommendations
is not an option)?
Decision Rule 2 - If MC exists above PRGs, then the extent of MC contamination will be defined
in all media.
If MC is not detected above media-specific PRGs, then NFA will be recommended for that
media.
Response:
Agree. If munitions debris is identified it will be handled in accordance
with Section 3.1.6.11, Material Potentially Presenting an Explosive Hazard and
Munitions Debris in the WP.
The text in Section 3.1.1.2, Decision Rule will be revised to read.
“Decision Rule
Two decision rules are appropriate for this investigation, as follows:
•

Decision Rule 1 – Address the potential existence of MEC at each MRSs.
-If the existence of MEC or munitions debris (i.e. bomb shell fragments,
detonation fuse, etc.) determined to be is present on the surface of the MRSs,
an emergency response or other removal action will be implemented required.
-If the existence of MEC (as determined by the geophysical and intrusive
investigations) is present in the subsurface at any MRS, emergency response
and/or other removal action will be implemented required.
-If the existence of munitions debris is present the handling, inspections, and
disposal process will be implemented. (as determined by the geophysical and
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intrusive investigations, i.e., munitions fragments, detonation fuse, etc.) is
confirmed removal may be recommended.
-If MEC or munitions debris are present at the MRSs, then MC sampling will
be completed.
-If MEC or munitions debris are not present at the MRSs, then MC sampling
will not be completed and the MRS will be recommended for NFA in the FS.
•

Decision Rule 2 – Address the potential of MC migrating into the surrounding
environment and pathways at MRSs where MEC or munitions debris have been
identified.
-If MC exists above screening levels, then the extent of MC contamination
will be defined in all media (if present at the MRS).results of the investigative
media are above risk screening criteria, then additional sampling will be required
to delineate the nature and extent of contamination.
-If MC is not detected above screening levels, then detected in any of the
investigative media is below risk screening criteria, NFA will be
recommended for that media in the FS.”

Comment 8. Tolerance Limits on Decision Errors – The statement provided is qualitative, and
does not meet the intent of the DQO process as intended by the guidance. The process needs to
establish what level of uncertainty we will tolerate in making decisions about the site. You will
be identifying anomalies/MEC/MD/debris – how much might you miss or not identify? You will
be confirming 10% of the anomalies identified – what level of confidence will this provide that
the other 90% of “unconfirmed” anomalies are or are not MEC or MD?
Response:

Agree. The text in Section 3.1.1.2, Tolerance Limits on Decision Errors.

“Geophysical data could lead to an incorrect determination that one or more significant
anomalies are present, but actually represent non-MEC anomalies. If base density
estimates from the RI on all significant anomalies in an MRS that are “confirmed detects”
(areas where at least one excavated anomaly is confirmed MEC), whether all anomalies
are excavated or not, the consequences of false positive measurements may overestimate
the density of MEC. The probability of making an incorrect decision using the collected
data, which may contain sampling design or measurement errors, can be controlled by
following SOPs as described in Appendix E of the WP. Tolerance limits will be
developed based on the results of the geophysical prove-out (GPO) and are discussed in
Sections 3.1.3 and 3.1.4. A 95 percent upper confidence level will be used when
selecting the number of target anomalies needed to be sampled during the ‘dig and verify’
investigation to determine that MEC is not present (e.g., using established statistical
software programs such as Visual Sample Plan or equivalent). Data quality evaluation
procedures and determination of usability are defined in the Section 8.14. The results of
QA/QC efforts during sample collection and analysis, in combination with professional
judgment, will be used to evaluate the usability of chemical data for making decisions.”
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