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Final Draft Work Plan 
Cleanup Action at East Brunswick Remote Radio Transmitter Area 

Brunswick, Maine  
Revision No. 00      June 2010 

 
Responses to Comments from Maine Department of Environmental 

Protection (MEDEP) 
 

General Comments: 
1. There needs to be a contingency plan in case something unexpected is found or 

the removal areas must be bigger than anticipated. 
Response:  Agreed.  As indicated in Section 2.1.2 of the Final Work Plan, “The excavations will be 
performed to the maximum areas specified on Figures 2-1 through 2-4 starting with a small area from the 
center of the sample point and extending outward based on visual observations of soil conditions.  If the 
area extends beyond the limits specified or if unexpected items are found; then the ROICC will be notified, 
who will contact MEDEP and USEPA for further clarification and guidance on continuing with the 
excavation.“ 
  
2. If the adjacent home owners have not been notified, they should be made aware 

of the upcoming removal actions on the Transmitter Area. 
Response: Agreed.  We will notify the adjacent home owners prior to starting the field work 
during the pre-construction meeting. 
 
Specific Comments: 
3. Section 2.1.1,Mobilization and Site Preparation, last para: MEDEP appreciates 

that the sensitive nature of this environment (Little Bluestem-Blueberry 
Sandplain Grassland and a Pitch Pine-Heath Barren, both listed as Critically 
Imperiled) was noted in the workplan. Due to this sensitive area, please limit the 
heavy equipment to travelling on the existing paved or dirt roads whenever 
possible. 

Response: Agreed; as indicated in Section 2.1.2, we will limit the use of heavy equipment on 
these sensitive areas and use existing paved or dirt roads for travelling. 
 
4. Section 2.1.2, Excavation of Contaminated Soil, para 3,4, & 5: For the Burn Area, 

Sump Pump Discharge Area, and Small Debris Area, the plan notes that an area 
30’X30’ will be excavated. Please clarify in the work plan, why a 30’X30’ area was 
selected for removal or if this is the maximum area to be remediated. If it is the 
maximum area, please specify how the limits of the excavation will be 
determined. 

Response: The excavation area of 30 ft x 30 ft is the maximum removal area proposed for the 
Burn Area, Sump Pump Discharge Area and the Small Debris Area. The excavation will start 
from the center of the sample point and extend outward based on visual observations of soil conditions 
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(such as stains, burned soil, presence of debris, non-native soil, etc.) as noted in the Final Work Plan 
Section 2.1.2.  GPS will be used to locate the limits of the excavation as described in Comment 5. 
 

5. Figures 2-1, 2-2, 2-3, and 2-4: These figures are very difficult to interpret. If 
possible, please provide better figures using easting and northing to establish the 
location on the site. 

Response: Agreed; Figures 2-1 through 2-4 have been revised to remove the aerial photos for 
clarity. The GPS coordinates (Northing and Easting) for these areas will be available to the field 
personnel to locate the areas.  Additionally, as indicated in Section 2.1.2, the actual area of 
excavation will be surveyed by a Maine-registered land surveyor for the completion report.  
 
6. Section 2.1.4, Backfill and Site Restoration: 

a.) Note: It is unclear which backfill is being discussed. However, due to the rare 
plant material on this site, MEDEP suggests, if at all possible and if the material 
passes analyses, using the Crooker pit adjacent to the East Brunswick 
Transmitter Area to maintain the integrity of the eco system by using similar 
material to the existing sand to restore the remediated areas. 
b.) Also no loam or grass seed should be used as they may introduce non native 
species to the area. The removal areas should be left to re-vegetate naturally. 
(Maybe the town or some civic organization could co-ordinate with a class, Boy 
Scout or Girl Scout Troop collect seeds from the site and re seed the remediated 
areas with native grasses.) 

Response: (a) Agreed; Section 2.1.4 has been revised as follows – “Once the four areas are 
excavated, the areas will be backfilled immediately to original grade in an even distribution with 
uncontaminated native sand fill material from Harry C. Crooker & Sons facility located adjacent to the 
Navy property.  (Note: Sand fill from this source will be tested to ensure it is approved by the Navy and 
MEDEP prior to using the fill).” 
  (b) Agreed; Section 2.1.4 has been revised as follows – “Backfilled areas will be allowed to 
re-vegetate naturally rather than importing non-native vegetation that could be invasive to the sensitive 
areas.” 
 
7.  Section 2.1.5, Waste Management: In the final workplan, please identify where 

the contaminated soil is going for disposal. 
Response: The contaminated soil will be transported and disposed of at Juniper Ridge 
Landfill. 
 
8. Section 3.0, Sampling and Analysis Plan, para 1: “Samples will be collected in 

accordance with MEDEP sample guidance documents.” Please provide the actual 
references to these documents or delete this sentence and provide an SOP for 
sampling and compositing the soil. 

Response: The MEDEP reference has been deleted. The sampling and compositing procedure 
for soil waste characterization is provided in Section 3.2. 

  



PAGE 3 OF 3 
 

 
9. Section 3.2, Waste Characterization and Disposal Sampling: 

To ensure that a representative sample is collected from each roll off, please 
collect the grab samples from the excavator as the roll off is being filled which 
will avoid collecting four grab samples just from the top layer in the roll off. It is 
also necessary to ensure that if contaminated soil from multiple sites is combined 
within one roll off that soil samples are collected from each of the remediated 
areas. Please make the appropriate changes in this section. 

Response: Agreed; Section 3.2, Item No. 1 has been revised as follows – “Collect at least four 
grab samples from the excavator as the roll-off is being filled which will avoid collecting grab samples just 
from the top layer in the roll-off after it is filled. NOTE:  If soil from multiple areas is combined within 
one roll-off, then soil grab samples from each of the areas will be collected to accurately represent the 
areas.  For each grab sample, collect several scoopfuls of the soil into a stainless steel bowl.”  
 
10. Section 4.0, Environmental Protection Plan: Due to the sensitive nature of the site, 

please specify in the workplan that all heavy equipment must use the paved road 
for parking, staging and refueling and prohibit refueling on the remainder of the 
site. Also please put absorbent pads under any equipment that leaks. 

Response: Agreed; The following paragraph is added to Section 4.8 – “Due to the sensitive 
nature of the site, all heavy equipment will use the paved road for parking, staging and refueling.  
Refueling of equipment will be prohibited on the remainder of the site. Additionally, absorbent 
pads will be placed under any equipment that leaks.” 
 
11.  Section 6.5, Waste Transportation: For special waste transportation, a non 

hazardous waste transporter license (Category A) is required under the State of 
Maine, Solid Waste Rules, Chapter 411. Please identify if the transporter will 
meet these requirements. 

Response: Agreed; Section 6.7 has been revised to include the following sentence – “For 
special waste transportation, a non-hazardous waste transporter license (Category A) will be 
required per the State of Maine, Solid Waste Rules, Chapter 411.” 
 
12. Section 6.7, Transporter Requirements: Please identify in the text who will be 

doing the inspections of the vehicles and the load waste. 
Response: Agreed.  The inspections will be performed by the AGVIQ-CH2M HILL Project 
QC Manager.  
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1.0 Introduction

AGVIQ-CH2M HILL Constructors, Inc. Joint Venture III (AGVIQ-CH2M HILL) has been
contracted by the Naval Facilities Engineering Command, Mid-Atlantic (NAVFAC
MIDLANT) to prepare this Work Plan, under Response Action Contract No. N62470-08-D-
1006, Task Order (TO) No. WE01. The purpose of this Work Plan is to outline the
procedures for the cleanup action at the former East Brunswick Remote Radio Transmitter
Area (referred to as the East Brunswick Property), Naval Air Station (NAS) Brunswick in
Brunswick, Maine.

In accordance with Base Realignment and Closure (BRAC) requirements, the Navy is
planning to transfer the East Brunswick Property currently owned by the Navy to the Town
of Brunswick through a Public Benefit Conveyance (PBC). To support this transfer, the
environmental condition of the property was assessed to determine if there were any
environmental issues which warranted additional evaluation. To accomplish this
assessment, the Navy undertook a sampling effort in potentially impacted areas (based on
historical information) in the fall of 2009 and used that sampling data to evaluate possible
environmental issues by comparing analytical results to general screening values.

The Environmental Stakeholder Team which consists of the Navy, Maine Dept of

Environmental Protection (MEDEP), and U.S. Environmental Protection Agency (EPA)
Region I discussed these results and agreed that while there were minor exceedances of
certain screening values, these exceedances were very limited in areal extent and were
concentrated into very small areas. The Team further determined that the most effective
way to manage these areas and transfer the property without environmental restrictions (in
accordance with future intended recreational use) was via a small cleanup effort as
recommended in the Technical Memorandum prepared by Tetra Tech NUS, Inc. (TtNUS,

2010) and outlined in this Work Plan.

This Work Plan is organized into the following seven sections and two appendices:

Section 1.0 Introduction includes the property description and project objectives.

Section 2.0 Project Execution Plan details the required scope of work, project schedule,
communications plan, and traffic control plan.

Section 3.0 Sampling and Analysis Plan (SAP) provides sample locations, sampling
frequency, and the required laboratory analyses for waste disposal characterization.
Procedures outlining sample collection, sample handling, labeling, and required quality
assurance (QA) and quality control (QC) samples are included in the SAP.

Section 4.0 Environmental Protection Plan provides specific requirements and procedures
that will be implemented to prevent pollution and protect the environment during the
cleanup activities.

Section 5.0 Waste Management Plan provides specific requirements and procedures to
manage and dispose of wastes generated during the performance of the specified cleanup
activities at the East Brunswick Property.
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Section 6.0 Quality Control Plan includes the definable features of work and quality control
procedures for work described in this Work Plan. The site-specific project organization for
this task order is also included in this section. This section also includes information on the
quality administrators for the work to be completed at the East Brunswick Property.

Section 7.0 References includes references to documents used to prepare this Work Plan.

Appendix A contains the complete site-specific Health and Safety Plan (HSP), which

addresses project-specific health and safety issues for cleanup activities at the East
Brunswick Property.

Appendix B contains the QC attachments (templates such as submittal register, testing plan
and log, waste management log, daily reports, meeting minutes, etc.).

1.1 Property Description and History

The East Brunswick Remote Radio Transmitter Area is located 3.2 miles northeast of
NAS Brunswick in Brunswick, Maine (Figure 1-1). The property is a square shaped tract of
land encompassing 66.2 acres with access via an unmarked dirt road known as Wilderness
Way off of Old Bath Road (TtNUS, 2010). The property was developed by the Navy as a
radio communications facility, with a transmitter building (Building 523), a generator
building (Building 524), and an array of antennas (Figure 1-2). The East Brunswick Property
is not part of the NAS Brunswick National Priority List (NPL) site.

In 1996, the Navy conducted an asbestos abatement of the two buildings prior to demolition
in 1998. The septic tank was closed in place according to demolition documents. No
information was available about the antennae removal. Suspect polychlorinated biphenyl
(PCB) equipment was removed from the building during the demolition activities (TtNUS,
2010).

Two registered underground storage tanks (USTs) were removed in 1989. Floor area drains
in the basement of Building 523 drained to a sump pump in the basement boiler room,
which discharged to a headwall structure at grade approximately 150 feet west of the
building. Evidence of surficial staining was discovered at the sump discharge area. An area
of stained, oily soil was observed located near the buildings at the south fence corner and
sparse vegetation near the former antenna structures showed evidence of contaminated soil
(TtNUS, 2010). A burn area was also identified on the access road to the buildings.

In 2006, the Navy issued an Environmental Condition of Property report for the East
Brunswick Property. The report did not identify any new evidence of releases to the
environment at the property. In 2007, the Navy issued the Community Environmental
Response Facilitation Act (CERFA) identification of Uncontaminated Property report for
NAS Brunswick. The Property was divided into two areas, B-13 and A-6. Area B-13 is
approximately 10 acres encompassing the original fenced areas surrounding the buildings.
Area A-6 encompasses the surrounding 56 acres of the East Brunswick Property. In 2009
during a site walk, a small depression containing rusted cans and pails was identified by
personnel from MEDEP.
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In 2009, field activities were undertaken to investigate nine areas that were identified in
previous reconnaissance. The nine areas investigated include: Burn Area, Sump Pump
Discharge Area, Oily Stained Soil, Septic Tank/Leach Field, Discarded Battery Area, Fuel
Oil UST, Diesel UST, Former Antenna locations, and Small Debris Area. The investigation
included test pits, soil borings, well installation and sampling, and surface soil sampling.
Groundwater collected from three wells installed at the Property did not exceed Project
Screening Levels (PSLs) and was eliminated as a medium of concern at the East Brunswick
Property. The lowest matrix-specific, risk-based or regulatory human health and ecological
screening criteria selected were used as PSLs for this study.

Of the six major areas investigated, surface soil at three areas (Burn Area; Sump Pump
Discharge Area; and Small Debris Area) exceeded the PSLs. Additionally, one of the surface
samples at a former sleeve antennae locations (identified by TtNUS Sample No. SS-05A)
exceeded the PSL. Therefore, small soil cleanup actions will be performed to mitigate the
residual contamination in the surface soil at these four locations. At the Septic Tank/
Leach Field area, the soil samples outside the septic tank area did not exceed the screening
criteria; however, the contents inside the septic tank have exceedances. Therefore, contents
of the septic tank will be removed and disposed of offsite and the septic tank structure will
be removed as part of cleanup activities. A brief description of these five cleanup areas is
provided below along with nature of contamination present at these areas.

1.1.1 Burn Area
The Burn Area is a discrete area of stained soil and burned debris located along the north
side of the road leading to former Building 523 (Figure 1-2). Polynuclear aromatic
hydrocarbons (PAHs) and metals were detected in three surface soil samples collected from
the area. Selected PAHs and certain metals including lead, arsenic, and six other metals
exceeded the screening criteria as described in the TtNUS 2010 Technical Memorandum.

1.1.2 Sump Pump Discharge Area
The former floor and area drains in the basement of former Building 523 drained to a sump
pump that discharged to a headwall structure at grade 150 feet west of the building
(Figure 1-3). Several samples, including one subsurface sample in the area of where the
drain would have been located, were collected. Only one surface sample from the sump
pump discharge headwall showed detections that exceed the screening criteria. The soil
exceeded the screening criteria for several PAHs, lead and three other metals and one PCB
(Aroclor-1260) as described in the TtNUS 2010 Technical Memorandum.

1.1.3 Small Debris Area

A small depression containing rusted cans and pails was identified during a site visit in
2009 (Figure 1-3). One sample was collected from the Small Debris Area. The soil sample
exceeded the screening criteria for several metals and benzo(a)pyrene as described in the
TtNUS 2010 Technical Memorandum.

1.1.4 Antenna Field

Four representative surface soil samples were collected from former antenna locations
(Figure 1-2). Only one of the four samples exceeded the screening criteria for PAHs in soils
as described in the TtNUS 2010 Technical Memorandum.



A

A

A

??

?

?

=

=

MW02/SB04, [ND]

MW03/SB01, [ND]

MW01/SB05, [ND]

SB03, [ND]

SB06, [ND]

SB02, [ND]
SB02A, [1600]

SS08, [40]

SS02, [1100]

Former Building 524 & 523 
East Brunswick Remote Radio Transmitter Site
Naval Air Station Brunswick
Brunswick, Maine

Figure 1-3

\\andromeda\Proj\AGVIQ\374683Brunswick\GIS MPN 5-10-10

±0 20 40 60 8010
Feet

Legend
= Surface Soil Sample [Benzo(a)Pyrene ug/kg]

? Soil Boring, [Benzo(a)Pyrene ug/kg] 

A Monitoring Well/Soil Boring, [Benzo(a)Pyrene ug/kg]

Previous Test Pit Areas 

Leach field

Septic Tank
(will be removed during project)

Former Building 524

Former Building 523

Oily Stained Area

Sump Pump Discharge Pipe

Headwall

Sump Pump

Discharge Pipe
See Figure 2-2 for 
excavation details



ATL\WP\NAVY_SB_RAC\WE01\EAST_BRUNSWICK_WP\FINAL\WP.DOCX 1-7

1.1.5 The Septic Tank
This septic system was comprised of a septic tank, a distribution box, and a leach field
(Figure 1-3). Four soil borings were installed within the septic tank system. Soil samples
were collected from in and around the septic tank area. Several exceedances of the screening
criteria were detected from within the tank but none of the samples collected outside the
tank exceeded the risk criteria. Therefore, contents of the septic tank will be removed and
disposed of offsite and the septic tank structure will be removed as part of cleanup
activities.

1.2 Geology

The surficial soils at the East Brunswick Property are illustrated on the Maine Geological
Survey (MGS) Surficial Geologic Map of Brunswick Maine Quadrangle as braided stream
alluvium. The soils are a fluvial deposit comprised of sand and gravel. Soil borings
completed in 2009 confirm that the property has a loamy sand topsoil with fine granular
sand from 1 to 24 feet below grade (TtNUS, 2010). The sand identification is consistent with
the “Upper Sand” designation used to describe sandy material on NAS Brunswick. Bedrock
underlying the property is mapped as gneiss and schists of the Cambrian/Ordovician
Cushing Formation according to the MGS. None of the borings extended to bedrock.

Groundwater at the property ranges in depth from 15 to 17.5 feet below grade (TtNUS,
2010). The property is within the boundary of a significant sand and gravel aquifer, and is
capable of yielding withdrawal rates of greater than 10 gallons per minute.

1.3 Project Objectives

The objectives of this cleanup effort are as follows: 1) to complete removal of impacted soil
from three areas (Burn Area, Sump Pump Discharge Area, and Small Debris Area); 2) to
complete removal of surface soil impacted at the former sleeve antennae location (TtNUS
Sample No. SS-05A); 3) to remove protruding coaxial cables and copper grounding wires;
4) to remove contents from the septic tank, remove and dispose of the septic tank; and 5) to
backfill and restore the property to an acceptable condition similar to the surrounding area.

As indicated earlier, these cleanup actions are performed to transfer the property without
environmental restrictions (in accordance with future intended recreational use) as
recommended in the TtNUS 2010 Technical Memorandum.

1.3 Regulatory Framework

Since the total disturbed area for the excavation activities is less than 1 acre, a Stormwater
Pollution Prevention Plan or stormwater permit is not required for the property; however,
AGVIQ-CH2M HILL will implement best management practices as described in Section 4.0,
Environmental Protection Plan. In addition, Department of Defense (DoD) policy mandates
that the Energy Independence and Security Act (EISA) Section 438 (Title 42, US Code,
Section 17094) requires that Federal facility projects that disturb over 5000 square feet must
"maintain or restore, to the maximum extent technically feasible, the predevelopment
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hydrology of the property with regard to the temperature, rate, volume, and duration of
flow." For this particular project, the Navy will be removing environmentally-impacted soil
and replacing them with similar soil to existing grade; so predevelopment hydrology will be
maintained.

Based on historical documents and review of conditions of the property, no asbestos,
asbestos containing materials (ACMs), or lead-based paint is expected at the property.
However, if found during remediation, ACMs will be managed using a Certified Asbestos
Contractor in accordance with MEDEP Asbestos Management Regulations – Chapter 425.
Similarly, any lead-based paint encountered will be managed in accordance with MEDEP
Lead Management Regulations – Chapter 424.

All fieldwork will be performed in accordance with all applicable federal, state, and local
codes; industry standards; DoD instructions, manuals, handbooks, regulations, guidance,
and policy letters; Executive Orders; Occupational Safety and Health Administration
(OSHA) regulations; EPA regulations; and MEDEP regulations, including all changes and
amendments in effect on the date of this Work Plan.
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2.0 Project Execution Plan

The scope of work, project schedule, communication plan, and traffic control plan are briefly
described in this section.

2.1 Scope of Work

The work activities associated with the East Brunswick Remote Radio Transmitter Area
removal action are as follows and are summarized in the following sections:

 Mobilization and Site Preparation

 Excavation of Contaminated Soil

 Removal of Coaxial Cable and Copper Grounding Wire

 Backfill and Site Restoration

 Waste Management

 Demobilization

 Remedial Action Completion Report Submittal

2.1.1 Mobilization and Site Preparation
Mobilization will commence following receipt of a Notice to Proceed from NAS Brunswick,
Resident Officer In-Charge of Construction (ROICC). Mobilization activities will include
transporting personnel, equipment, materials, supplies, instruments, and subcontracted
services required to implement the cleanup action. AGVIQ-CH2M HILL will use areas near
the site of the former buildings as a staging area for the duration of the field work. Portable
sanitary facilities will be mobilized to the property for use by the field personnel. Field
personnel will use cell phones as a means of communication.

A pre-construction meeting will be held with the ROICC during the initial project
mobilization to discuss the project communication plan, schedule, and activities to be
performed during the work; conduct initial task coordination with project personnel;
introduce personnel who will be working on the project, and; outline contractor daily
reporting and quality control methods and procedures. A personnel roster of all field
personnel, all Navy contacts, regulatory contacts, and adjacent property owners will be
prepared and distributed at the pre-construction meeting.

Prior to the commencement of work at the property, temporary erosion and sediment
controls will be installed to minimize the environmental impacts as specified in Section 4.0,
Environmental Protection Plan.

AGVIQ-CH2M HILL will construct a decontamination pad in an appropriate location
outside the work zones to decontaminate workers and equipment exposed to contaminated
media. Decontamination activities will be required for all equipment before the initiation of
work and at the completion of the work. AGVIQ-CH2M HILL will direct any subcontractors
working onsite to conduct decontamination of equipment, as appropriate. An exclusion
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zone (demolition and excavation area) will be established and maintained for the safety of 
the public; access will be limited to project personnel only.    

AGVIQ-CH2M HILL will ensure that equipment to be operated on the access road and 
public roads will be free of contaminated material and decontamination measures will be 
adequate to ensure that material will not be deposited on the roads.  

2.1.2 Excavation of Contaminated Soil 
The following four areas at the property are targeted for soil removal action: Burn Area, 
Sump Pump Discharge Area, Small Debris Area, and Former Sleeve Antennae Location 
(TtNUS Sample No. SS-05A). Additionally, the septic system will be cleaned and the 
concrete structure will be removed by excavation.   

Excavations will be performed with minimum disturbance to sensitive areas 
(Little Bluestem - Blueberry Sandplain Grassland and a Pitch Pine-Heath Barren) of the 
property. The use of heavy equipment on these sensitive areas will be limited to performing 
the excavations and backfilling and existing paved or dirt roads will be used for travelling. 
The excavations will be performed to the maximum areas specified on Figures 2-1 through 
2-4, starting with a small area from the center of sample point and extending outward based 
on visual observations of soil conditions. If the area extends beyond the limits specified or if 
unexpected items are found; then the ROICC will be notified, who will contact MEDEP and 
EPA for further clarification and guidance on continuing the excavation.  Since the 
excavations are shallow, groundwater is not expected to be encountered in any of the 
excavations.  

Three groundwater monitoring wells installed within the property (NASB-EB-MW-01, 
MW-2, and MW-03) will be abandoned per MEDEP Solid Waste Management Rules, 
Chapter 405 - Section 5(H) as part of this soil cleanup. 

The excavation areas will be marked by a Maine-registered land surveyor based on existing 
survey drawings. A brief description of these five areas is provided below. 

Burn Area 
Visibly stained and burnt soils will be removed by excavation and offsite disposal. A 
maximum area of approximately 30 feet by 30 feet will be excavated to a maximum depth of 
2  feet below ground surface (bgs) (see Figure 2-1) based on visual observations (such as 
stains, burned soil, non-native soil, etc.). 

Sump Pump Discharge Area 
The 10-foot long piping extending from the headwall to MW-03 will be removed and 
disposed of offsite as solid waste. A maximum area of approximately 30 feet by 30 feet will 
be excavated to a maximum depth of2 feet bgs (see Figure 2-2) based on visual observations 
(such as stains, non-native soil, etc.).  
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Coordinates for Soil Excavation
Corner Location Easting Northing
Northeast 3026732.36 397528.56
Northwest 3026762.36 397528.56
Southeast 3026732.36 397498.56
Southwest 3026762.36 397498.56
All Coordinates are Maine State Plane NAD 83 feet
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Sump Pump Discharge Area
East Brunswick Remote Radio Transmitter Site
Naval Air Station Brunswick
Brunswick, Maine

Figure 2-2

\\andromeda\Proj\AGVIQ\374683Brunswick\GIS MPN 6-16-10

±0 6 12 18 243
Feet

Legend
= Surface Soil Sample [Benzo(a)Pyrene ug/kg]

A Monitoring Well/Soil Boring, [Benzo(a)Pyrene ug/kg]

Discharge Pipe 
(will be removed druing excavation)

headwall

Extent of 30 ft x 30 ft 
excavation to 2 ft deep

Su
m

p 
Pu

m
p 

Di
sc

ha
rg

e 
Lin

e

Former Fence Line

Coordinates for Soil Excavation
Corner Location Easting Northing
Northeast 3026904.61 397169.54
Northwest 3026934.61 397169.54
Southeast 3026904.61 397139.54
Southwest 3026934.61 397139.54
All Coordinates are Maine State Plane NAD 83 feet
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Small Debris Area

Solid wastes located in the area will be removed and disposed of offsite. Visibly stained
soils will be excavated and disposed of offsite. A maximum area of approximately 30 feet by
30 feet will be excavated to a maximum depth of 2 feet bgs (see Figure 2-3) based on visual
observations (such as stains, presence of debris, non-native soil, etc.).

Former Sleeve Antennae Location (TtNUS Sample No. SS-05A)

A maximum area of approximately 12 feet by 8 feet will be excavated to a depth of 6 inches
bgs (see Figure 2-4) based on visual observations (such as stains, non-native soil, etc.).

Septic Tank

The contents in the septic tank will be removed and disposed of offsite. The concrete septic
tank will be removed by excavation and disposed of offsite as solid waste. The tank is
located about 3.5 feet bgs and is approximately 7 feet long by 3.5 feet wide by 6.7 feet deep.
The excavation will be sloped to meet OSHA safety standards.

2.1.3 Removal of Coaxial Cables and Copper Grounding Wire

Exposed coaxial cable and copper grounding wires at the property represent physical
hazards. These wires will be cut off at the ground surface and recycled at an offsite recycling
facility.

2.1.4 Backfill and Site Restoration

Once the four areas are excavated, the areas will be backfilled immediately to original grade
in an even distribution with uncontaminated native sand fill material from Harry C.
Crooker & Sons facility located adjacent to the Navy property. (Note: Sand fill from this
source will be tested to ensure it is approved by the Navy and MEDEP prior to using the
fill). Similarly, the septic tank area will be backfilled with uncontaminated native sand fill
material.

Backfilled areas will be allowed to re-vegetate naturally rather than importing non-native
vegetation that could be invasive to the sensitive areas. Once the area has been stabilized
and accepted by the ROICC, all erosion control measures will be removed. Office wastes
and general construction debris generated during field activities will be properly disposed
of offsite prior to demobilization.

At the completion of surface restoration, the excavation areas will be surveyed by a Maine-
registered land surveyor and post-excavation drawings will be prepared. The post-
excavation survey and drawings will document at a minimum, surface/subsurface structure
locations, actual limits of excavation, monitoring well locations, volumes of the excavated
soils, and any deviations encountered.
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Small Debris Area
East Brunswick Remote Radio Transmitter Site
Naval Air Station Brunswick
Brunswick, Maine

Figure 2-3
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Coordinates for Soil Excavation
Corner Location Easting Northing
Northeast 3027400.88 396744.5
Northwest 3027370.88 396744.5
Southeast 3027400.88 396714.5
Southwest 3027370.88 396714.5
All Coordinates are Maine State Plane NAD 83 feet
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Former Antenna area
East Brunswick Remote Radio Transmitter Site
Naval Air Station Brunswick
Brunswick, Maine

Figure 2-4
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NA - Not Analyzed

Coordinates for Soil Excavation
Corner Location Easting Northing
Northeast 3027562.91 397559.98
Northwest 3027550.91 397559.98
Southeast 3027562.91 397551.98
Southwest 3027550.91 397551.98
All Coordinates are Maine State Plane NAD 83 feet
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2.1.5 Waste Management
One waste characterization sample will be collected for disposal purposes from soil in
roll-off bins at a frequency of one sample per 500 tons and analyzed for toxicity
characteristic leaching procedure (TCLP) metals, PCBs, and PAHs as required for the
permitted disposal facility in accordance with its permit. Sampling and analysis of
confirmation samples and waste characterization samples will be performed in accordance
with Section 3.0, Sampling and Analysis Plan.

Storage, transportation, and disposal of all generated wastes (recyclable materials, soil, solid
waste, and general trash) will be in accordance with Section 6.0, Waste Management Plan.

2.1.6 Demobilization
Following restoration of the excavation areas, the following demobilization activities will be
conducted:

 Upon completion of final decontamination, remove any decontamination support
features (such as a pad, wash units). Properly dispose of any items that cannot be
decontaminated and/or materials (such as plastic sheeting) used in decontamination
activities along with the soil being disposed offsite at the appropriate disposal facility.

 Conduct a final inspection. The NAVFAC MIDLANT Remedial Project Manager (RPM),
ROICC, and AGVIQ-CH2M HILL Project Manager will participate in the final inspection
to ensure all tasks have been conducted to the satisfaction of the Navy and in accordance
with the scope identified in this Work Plan.

 Upon completion of final inspection, remove all field equipment, temporary facilities,
and other miscellaneous items (e.g., temporary containment structures, silt fencing,
barricades, caution tapes and signs) resulting from or used during the field operations.

2.1.7 Project Completion Report

A Project Completion Report will be submitted to NAVFAC MIDLANT 30 days after
demobilization to document the activities and will include the following:

 Summary of cleanup activities

 Representative photographs of cleanup actions

 Complete set of all field tests and waste characterization analytical results

 As built post-excavation survey

 All disposal documentation (weight tickets, waste profiles, manifests, land disposal
restriction (LDR)forms, and certificates of disposal/treatment/recycling)

2.2 Project Schedule

The goal of the project is to complete the remediation activities by September 2010. Field
work will begin following the approval of this Work Plan. A pre-construction meeting is
expected to be conducted in July 2010.
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The schedule is summarized below:

Activity Start Date Duration

Mobilization and Site Preparation 07/12/2010 1 day
Soil Excavation, Backfill and Site
Restoration 07/12/2010 5 days

Post-Construction Inspection 07/19/2010 1 day
Waste Disposal and Demobilization 07/23/2010 1 day
Draft RACR 08/06/2010 2 weeks after

demobilization

The work hours for construction activities are 7:00 AM to 5:00 PM, Monday through Friday,
except federal and state holidays. Equipment, supplies, and materials will be received or
shipped during the defined work hours.

Extended work hours or different work hours will be coordinated with the ROICC prior to
the start of work. Depending on the magnitude of adverse weather and its potential impact
to the project schedule, time lost during the scheduled workweek may be made up on an
accelerated schedule (including evenings and weekends).

2.3 Communications Plan

A communications matrix outlining the lines of communications for NAVFAC MIDLANT
and AGVIQ-CH2M HILL is presented in Table 2-1 and Table 2-2 provides a project
personnel directory.

TABLE 2-1
Communications Matrix

AGVIQ-CH2M HILL Navy Direct Report

Sidney Alison, Program Manager Jean Mann, CO
Zane Perry, COTR

Michael Halil, Deputy Program Manager Zane Perry, COTR

Venky Venkatesh, Project Manager Todd Bober, RPM, NAVFAC MIDLANT
Paul Burgio, BEC, BRAC PMO NE
Joe Gallant, ROICC, NAS Brunswick
Lisa Joy, Environmental Director, NAS Brunswick

BEC Base Environmental Coordinator
BRAC Base Realignment and Closure
CO Contracting Officer
COTR Contracting Officer’s Technical Representative
PMO Program Management Office
RPM Remedial Project Manager

.
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TABLE 2-2
Project Personnel Directory

Contact Company

AGVIQ-CH2M HILL PMO

Sidney Allison, Program Manager
Michael Halil, Deputy Program Manager
Larry Westphal, Contracts Administration Manager
Angelo Liberatore, Health and Safety Manager
Theresa Rojas, QA/QC Manager
Nancy Ballantyne, Program Environmental
Compliance Manager

AGVIQ-CH2M HILL

(843) 813-2672
(904) 219-6277
(757) 318-9427
(770) 604-9182 Ext. 54210
(770) 604-9182 Ext. 54297
(303) 885-9954

Venky Venkatesh, Senior Project Manager AGVIQ-CH2M HILL
(216) 623.0402 Ext. 41218 (office)
(216) 235-8613 (cell)

Todd Bober, RPM NAVFAC MIDLANT
(215) 897-4911

Paul Burgio, BEC BRAC PMO NE
(215) 897-4915

Joe Gallant, ROICC NAS Brunswick, ROICC
(207) 921-2325

Lisa Joy, Environmental Director NAS Brunswick, Environmental
(207) 921-1720

Claudia Sait, Project Manager MEDEP
(207) 287-7713

Mike Daly EPA Region 1
(617) 918-1386

2.4 Traffic Control Plan

Traffic control will be the responsibility of the AGVIQ-CH2M HILL Project Superintendent.
Disposal vehicles will only arrive and leave the property between the working hours
(7:00 AM to 5:00 PM). All roll-off bins will be equipped with appropriate appurtenances
(e.g., liners and tarps) in good working condition. Liners and covers will be properly
secured and AGVIQ-CH2M HILL will ensure the vehicles are not leaking or releasing any
waste constituents at any time, from loading at the source area, along the haul route, until
off-loading at the approved disposal site.

Drivers of the offsite disposal trucks must not come in physical contact with the
contaminated material while covering the load or preparing it for transport. AGVIQ-
CH2M HILL will ensure that there is no visible soil/waste material on the sides or tires of
any trucks leaving the staging area, or vehicle leaving the property. Proper decontamination
procedures will be used to remove soil or debris from the outsides of the vehicles if
necessary to ensure soil is not tracked beyond designated work areas onto surrounding
roadways.



ATL\WP\NAVY_SB_RAC\WE01\EAST_BRUNSWICK_WP\FINAL\WP.DOCX 3-1

3.0 Sampling and Analysis Plan

This section describes sampling and analysis activities associated with the excavation and
disposal of contaminated soil. Table 3-1 provides the project specific contaminants of
concern, analytical methods, remediation goals, QC samples, and anticipated analytical
turnaround times (TAT). Katahdin Analytical Services will perform all laboratory analysis
for this project.

3.1 Sampling Objectives

The project specific target analytes and required methods are defined in Table 3-1 and
summarized below:

 Collect one composite sample for every 500 tons from the roll-off containers prior to
offsite disposal to determine acceptability of the material at offsite disposal facilities. The
composite sample will be prepared by collecting grab samples within roll-off container
at four discrete locations. The disposal will be based on TCLP metals, PAHs, and PCBs
results. Additional analysis as requested by the disposal facility will also be performed.

3.2 Waste Characterization and Disposal Sampling

The soil samples for waste characterization will be collected in the following manner and
analyzed in accordance with Table 3-1:

1. Collect at least four grab samples from the excavator as the roll-off is being filled which
will avoid collecting grab samples just from the top layer in the roll-off after it is filled.
NOTE: If soil from multiple areas is combined within one roll-off, then soil grab samples
from each of the areas will be collected to accurately represent the areas. For each grab
sample, collect several scoopfuls of the soil into a stainless steel bowl.

2. Homogenize the grab samples by the quartering techniques using the spoon.

3. Fill the appropriate sample jars completely full with the homogenized sample.

4. Close the jar, label, and package the sample for shipment to the laboratory.

3.3 Sample Equipment Decontamination

Sampling methods and equipment have been selected to minimize decontamination
requirements and the possibility of cross-contamination. The following procedures will be
used to decontaminate sampling equipment when appropriate.



TABLE 3-1
Sampling and Analysis Summary

Sample Task Sample Point Matrix Sampling Frequency Approx. Number 
of Samples Sampling Method Sampling 

Equipment TAT Data Package 
Requirement

Required 
Analysis

Analytical 
Method Holding Time Sample 

Preservation Containers

TCLP Metals 1311/ 6010A/ 
7470

6-month TCLP extr;
6-month analysis

Hg:  28-day TCLP extr;
28-day analysis

(1) 4-oz jar

TCLP VOCs 1311/8260B 14-day TCLP extr; 
14-day analysis

TCLP SVOCs 1311/8270C
14 -ay TCLP extr; 

7-day extr;
40-day analysis

TCLP Pesticides 1311/8081A
14-day TCLP extr; 

7-day extr;
40-day analysis

TCLP Herbicides 1311/8151A
14-day TCLP extr; 

7-day extr;
40-day analysis

PCBs 8082 14-day extr; 
40-day analysis

Reactivity 
(Sulfide and 

Cyanide)

0335.5 and 
376.2 ASAP

Corrosivity 9045a ASAP

Ignitability 1010/1020 ASAP

TCL Volatiles 5035/8260B 14-day (1) 4-oz jar 
TCL Semi-
Volatiles 8270C 14 day extr; 40 day 

analysis

TCL Pesticides 8081A 14 day extr; 40 day 
analysis

TCL Herbicides 8151A 14 day extr;
40 day analysis

PCBs 8082 14 day extr; 40 day 
analysis

TAL Metals 6010B/7471 6 month; Hg 28 days
pH 9045B ASAP

Trip Blank Water 1 Per cooler containing 
volatile samples 1 Prepared by Lab (2) 40-ml vials 3 days

AGVIQ-
CH2M HILL 

Level C
TCL Volatiles 8260B 14 day 

HCl  pH< 2; 
Cool to 4oC

(2) 40-ml 
vials

SoilOff-Site Sand Source
Characterization 

of Sand Fill 
Material

Sand Fill Source Acceptance Sampling (if source does not have recent data)

Cool to 4oC
3 days

AGVIQ-
CH2M HILL 

Level C
(4) 8-oz 
glass

Composite from 
grab samples from 
excavator (Refer to 

Section 3.2) 

Disposable 
Stainless Steel 

Spoon and Bowl
3 days

AGVIQ-
CH2M HILL 

Level B

1One per source per 
type

Waste Characterization Sampling for Soil

Soil Disposal 
Characterization From Excavator Soil One per 250 tons

Disposable 
Stainless Steel 

Spoon and Bowl

Composite 4 
random grabs into 1 

sample ( Do not 
composite VOCs.)

2 Cool to 4oC

(4) 8-oz jar

Notes:
1.  Calendar days
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Disposable sampling equipment is anticipated to be used during this project. In the event
that reusable sampling equipment is used, it will be decontaminated before the initial
sample is collected and periodically between sampling locations using the following
procedure:

1. Clean with potable water and Alconox® or equivalent laboratory grade detergent using
a brush, if necessary, to remove particulate matter and surface films.

2. Rinse thoroughly with potable water.

3. Rinse thoroughly with analyte-free water.

4. Allow equipment to air dry completely.

3.4 Field Sample Documentation

Sampling documentation will include the following:

 Numbered Chain-of-Custody Reports

 Sample Log Book that includes the following minimum information:

 Name of laboratories and contacts to which the samples were sent, TAT requested,
and data results, when possible

 Unusual appearance or odor of a sample

 Temperature, and weather conditions

 Additional samples and reasons for obtaining them

 Levels of personal protection used (with justification)

 Summary of QC samples obtained

 Sample collection method, equipment and containers

 Sketch of sample locations

 Date and Time of sample collection

 Description of the sample location

 Description of the sample, and

 Sampler(s)’ name(s) and company

 Sample Labels

 Custody Seals (minimum of two on each shipping container)

3.5 Laboratory Data Deliverable

Laboratory reports used to support waste stream disposal will consist of Level B packages.
All non-detected results will be reported to the method detection limit. All detected
analytical results must be flagged as an estimated concentration with a “J” when the
detected result is between the method detection limit and the reporting limit.
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Level B data packages will include the following:

 Cover letter with the following information:

 Title of report and laboratory unique report identification (e.g., sample delivery
group number)

 Project name and property location

 Name and location of laboratory (or subcontracted laboratory)

 Client name and address

 Statement of authenticity and official signature and title of person authorizing
release of the report

 Table of Contents

 Summary of samples received that correlates field sample identifications with the
laboratory identifications

 Laboratory qualifier flags and definitions

 Analytical batch reference number that cross references samples to QC sample analyses

 Completed chain of custody forms and sample receipt checklist

 Case narrative that addresses the following:

 Sample receipt discrepancies (e.g., temperature exceedances)

 Descriptions of all non-conformances in the sample receipt, handling, preparation,
analytical and reporting processes, and the corrective action taken for each
occurrence

 Identification and justification for sample dilution

 Field Identification (ID)

 Date received

 Date prepared

 Date analyzed (and time of analysis if the holding time is less than or equal to 48 hours)

 Preparation and analytical methods

 Result for each analyte (dry-weight basis for soils)

 Percent solids results for soil samples

 Dilution factor (provide both diluted and undiluted results when available)

 Sample-specific reporting limit (RL) adjusted for sample size, dilution/concentration

 Sample-specific method detection limit (MDL) adjusted for sample size,
dilution/concentration (when project objectives require reporting less than the RL)

 Units of measure

 Surrogate percent recoveries (%R)
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 Matrix spike/matrix spike duplicate (MS/MSD) and laboratory control sample (LCS)
spike concentrations, native sample results, spiked sample results, %R, and relative
percent differences (RPD) between the MS and MSD results (associated QC limits must
also be provided)

 Method blank results

 Analytical sequence or laboratory run log that contains sufficient information to
correlate samples reported in the summary results to the associated method QC
information, such as initial and continuing calibration analyses

 Calibration blank results for inorganic analyses (required in hardcopy format only)

 Internal standard recovery and retention time information, as applicable

 Initial calibration summary, including standard concentrations, response factors,
average response factors, relative standard deviations or correlation coefficients, and
calibration plots or equations, if applicable (required in hardcopy format only)

 Continuing calibration verification summary, including expected and recovered
concentrations and percent differences (required in hardcopy format only)

 Any other method-specific QC sample results

3.5 Electronic Analytical Record Format

All geospatial data and analytical data will be provided to MEDEP and NAVFAC
MIDLANT electronically. The electronic data deliverable (EDD) for MEDEP will comply
with Maine Environmental and Geographic Analysis Database requirements. Additionally,
the EDD for NAVFAC MIDLANT submittal will follow the requirements of Naval
Installation Restoration Information Solution.
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4.0 Environmental Protection Plan

The excavation work to be performed at the East Brunswick Remote Radio Transmitter Area
may have temporary impacts on the environment during field work. Therefore, temporary
controls will be installed and maintained to minimize the environmental impacts and to
meet the intent of federal, state, and local regulations designed to protect the environment.
The temporary controls will include, but are not limited to area access control, erosion and
sediment controls (silt fence, hay bales, etc.), construction debris and waste control, water
pollution control, dust control, and spill control.

All spills and releases to the environment above a reportable quantity will be immediately
reported to MEDEP at 1-800-482-0777 (24 hours/day) and the National Response Center
(NRC) (1-800-424-8802) by Base personnel. AGVIQ-CH2M HILL will notify the Navy
ROICC who in turn will follow Base protocols to report all such spills to MEDEP and the
NRC.

The following sections provide details of spill prevention and control measures that will be
implemented during remediation activities.

4.1 Spill Prevention

All fuel, chemical, and waste storage areas will be properly protected from onsite and offsite
vehicle traffic. All tanks (including fuel storage and waste storage) will be equipped with
secondary containment. These tanks will be inspected daily for signs of leaks. Accumulated
water will be inspected for signs of contamination (e.g., product sheen, discoloration, and
odor) before being discarded. If accumulated water shows signs of contamination, then the
water will be stored along with other generated water for characterization and disposal. Fire
protection provisions outlined in the HSP (Appendix A) will be adhered to.

Chemical products will be properly stored, transferred, and used. Should chemical product
use occur outside areas equipped with spill control materials; adequate spill control
materials will be maintained at the local work area.

4.2 Spill Containment and Control

Spill control materials will be maintained in the support zone, at fuel storage and dispensing
locations, at waste storage areas, and at areas where liquids are transferred from one vessel
to another. Incidental spills will be contained with sorbent and disposed of properly. Spilled
materials must be immediately contained and controlled. Spill response procedures include:

 Immediately warn any nearby workers and notify supervisor.

 Assess the spill area to ensure that it is safe to respond.

 Evacuate area if spill presents an emergency.

 Ensure any nearby ignition sources are immediately eliminated.
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 Stop source of spill.

 Establish site control for spill area.

 Contain and control spilled material through use of sorbent booms, pads, or other
material.

 Use proper personal protective equipment in responding to spills.

4.3 Spill Cleanup and Removal

All spilled material, contaminated absorbent and contaminated media will be cleaned up
and removed as soon as possible. Contaminated spill material will be drummed, labeled,
and properly stored until material is disposed of. Contaminated spill material will be
managed as waste and disposed of according to applicable federal, state, and local
requirements.

4.4 Erosion Control

During activities that have the potential to disturb the land, the following practices will be
implemented:

 The smallest practical area will be disturbed during demolition.

 Trees will be protected from field activities. No ropes, cables, or guy lines will be
fastened or attached to any existing trees.

 Temporary erosion and sediment controls will be used to prevent sediment from
discharging to surrounding areas. Structural controls may include the use of straw bales,
silt fences, earth dikes, drainage swales, and sediment traps.

 Material staging areas will be properly barricaded for containment and to control run-
off as needed.

4.5 Temporary Access Control

Temporary barricades and caution signs will be provided around the work areas to limit
and control traffic in and around the work areas.

4.6 Dust Control

All field construction activities will be performed in a manner that limits blowing dust and
tracking of mud onto access roads. Access roads will be swept or washed as necessary to
keep roads clean and free of mud from construction activities.

4.7 Noise Control

Noise levels during demolition activities may exceed the OSHA Permissible Exposure Limit
of 85 decibels, particularly in the immediate vicinity of the equipment. Hearing protection
will be required when operating heavy equipment. Noise monitoring may be performed to
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ensure that noise levels are below permissible limits at the property boundaries and at the
location of nearby receptors.

4.8 Protection of Land Resources

Land resources (e.g., trees and shrubs) will be preserved in their present condition or
restored as near as possible to their natural appearance. Trees outside of any clearing limits
will be protected during demolition, excavation or backfilling activities within the root zone,
wherever possible. No ropes, cables, or guy lines will be fastened to or attached to any
existing trees for anchorage unless specifically authorized by the Navy. Where trees may be
defaced, bruised, injured, or otherwise damaged by equipment or construction operations,
boards, planks, or poles may be placed around them for protection. Rocks that are displaced
into uncleared areas will be removed. Monuments, markers, or other similar structures will
be protected before beginning construction operations.

Due to the sensitive nature of the site, all heavy equipment will use the paved road
for parking, staging and refueling. Refueling of equipment will be prohibited on the
remainder of the site. Additionally, absorbent pads will be placed under any
equipment that leaks.
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5.0 Quality Control Plan

This Quality Control Plan details the quality administrators, the project organization, and
the construction inspections associated with the work to be completed at the East Brunswick
Remote Radio Transmitter Area. The ROICC will approve submittals as identified in the
Submittal Register (see Appendix B).

The project organization chart on Figure 5-1 depicts the chain of command for this TO and
the individuals responsible for executing the work as indicated. Individual roles and
responsibilities of TO personnel are summarized in Table 5-1.

5.1 Project QC Manager

The Project QC Manager will be Mr. Kyle Block. Mr. Block has successfully completed the
U.S. Army Corps of Engineers Construction Quality Management training course.

5.2 Testing and Sampling

Soil samples will be collected and packaged for laboratory shipment by AGVIQ-
CH2M HILL. The sampling activities will be conducted in accordance with Section 3.0,
Sampling and Analysis Plan. The laboratory performing analytical testing will comply with
the quality requirements established by the Maine Health and Environmental Testing
Laboratory (HETL) and the Navy Installation Restoration Chemical Data Quality Manual,
NFESC SP-2056-ENV, which includes the DoD Quality System Manual. The more stringent
requirements of the two documents will apply.

5.3 General QC

Environmental samples will be collected in accordance with methods and procedures
identified in Section 3.0, Sampling and Analysis Plan. Other controls will include, but are
not limited to, maintaining a sample chain-of-custody; proper handling, packing, and
shipping; and the use of qualified laboratories. The Project QC Manager will verify the

following:

 Facilities and testing equipment are available and comply with testing standards.

 Field test instruments are calibrated to the manufacturer’s recommendation.

 The operation and maintenance of the recovery systems is performed in accordance with
the respective manufacturer’s equipment manuals.

 Recording forms, including all of the test documentation requirements, have been
prepared and are accurate and complete.

 Work has been performed in accordance with the project plans, specifications, and
drawings.

 Changes to the project plans, specifications, and drawings are fully documented and
approved, as appropriate.
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TABLE 5-1
Roles, Responsibilities, and Authorities of Key Project Personnel

Role Responsibility Authority

Project Manager  Management and technical direction of
all work

 Communicate with NAVFAC MIDLANT
RPM

 Subcontractor management
 Select staff to implement the remedy at

the East Brunswick Property
 Develop this Work Plan and supporting

plans
 Meet performance objectives for the

cleanup of the East Brunswick Property
 Prepare monthly status reports
 Prepare Field Change Requests

 Review technical qualifications of
subcontractors

 Approve subcontractor selection
 Approve invoices to sent NAVFAC

MIDLANT
 Approve baseline remedial schedule
 Stop work at the property for any

reason
 Approve payment to vendors and

suppliers
 Approve payment to subcontractors
 Respond to Design Change Notices

Site Superintendent  Responsible for all field activities
 Provide direction to field personnel and

subcontractors
 Onsite construction management
 Provide daily status reports
 Implement this Work Plan
 Review subcontractor qualifications
 Stop work for unsafe conditions or

practices

 Stop work as necessary
 Approve corrective action for field

inspections and assessments
 Approve materials and labor costs for

field operations
 Resolve field personnel and/or

subcontractor interface issues
 Approve daily and weekly status

reports

Project QC Manager  Monitor and oversee implementation
compliance with scope of work

 Review requests for changes in scope
of work

 Recommend improvements in work
techniques or metrics

 Monitor and report on subcontractor
quality and quantities

 Audit subcontractor’s offsite fabrication
 Maintain Submittal Register

 Complete daily quality report
 Monitor and report on subcontractor

quality and quantities
 Audit offsite fabrication
 Maintain Submittal Register
 Stop work for non-compliant

operations
 Maintain Rework Items list
 Stop work for non-compliant

operations
Site Health and
Safety Specialist

 Monitor and report on field personnel
and/or subcontractor safety and health
performance

 Record and report safety statistics
 Conduct needed field safety and health

orientation and daily safety meetings
 Maintain Environmental Log
 Stop work for unsafe practices or

conditions

 Stop work for unsafe practices or
conditions

 Approve site-specific Accident
Prevention Plan

 Set weekly safety objectives
 Approve resumption of work for

resolved safety issues

Subcontract
Specialist

 Prepare and submit bid packages
 Purchase disposable materials
 Maintain subcontract log
 Approve payables for disposable items
 Maintain government property records

 Review contractual qualifications of
subcontractors

 Review subcontractor selection
 Maintain record of all procurement
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TABLE 5-1
Roles, Responsibilities, and Authorities of Key Project Personnel

Role Responsibility Authority

Project Chemist  Prepare bid packages for laboratories
 Data review and data validation

 Review technical qualifications of
laboratories

 Review laboratory selection
 Perform data reviews

5.4 Construction Quality Control

The construction quality controls applicable to the work activities described in Section 2 of
this Work Plan are outlined in the following subsections. The Project QC Manager and/or
the Project Superintendent will verify conformance with the field requirements. The Project
QC Manager will perform final inspections of the materials and the overall work activities.
The inspections are performed to ensure safe, efficient, high quality work is performed,
while meeting the objectives and requirements of the Work Plan.

The work tasks for this project are grouped into definable features of work (DFOWs), which
are work activities that are significant enough to warrant distinct plans and specifications.
Following are the DFOWs for this project:

 Mobilization and Site Preparation

 Excavation of Contaminated Soil

 Waste Characterization Sample Collection

 Backfill and Site Restoration

 Waste Management

 Demobilization

The DFOWs will be inspected in accordance with the three phases of control—Preparatory,
Initial, and Follow-up. An overview of the inspection provisions is outlined in the
subsections that follow.

5.4.1 Mobilization and Site Preparation

As part of the mobilization activity, a pre-construction meeting will be held to review the
preparedness to begin the project, the overall project scope and schedule, communications
and reporting. The preparedness check will verify that site preparation provisions such as
permitting/approvals, utility clearances, demarcating the work zones, and staging of
equipment and material, as needed, are in place to begin the intrusive work activities.
Additionally, equipment and materials will be verified functional and in good working
condition prior to starting the project.

Preparatory Phase

The preparatory phase will include a review of the relevant activity hazard analyses
(AHAs), the Work Plan, communications matrix, project schedule, submittal status, and
confirmation of appropriate materials and equipment are onsite or are in the process of
mobilizing to the property.
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Initial Phase

Inspections will be made as necessary to verify construction limits are defined, utilities
marked, and material staged in the designated areas.

Follow-up Phase

The Project QC Manager will provide continuous oversight of the site preparation activities
to verify that the work is completed in accordance with the requirements provided in this
Work Plan. Deficiencies will be noted and corrected.

The quality controls that will be implemented during mobilization and site preparation
activities are listed below.

Task Procedures/Construction Details

Pre-construction
Meeting

 Verification of excavation permit and utility clearance from NAS Brunswick
 Verification of designated locations of excavation area, equipment layout, material

and waste staging, and decontamination
Site Walk  Verification of site layout plan

 Verification of Environmental Conditions Report
Pre-construction
Submittals

 Plans and specifications (including subcontractor plans)
 Personnel qualification and certifications, including subcontractor personnel
 Copy of electrician license

Temporary
Facilities

 Verification of temporary facilities for conformance with the NAS Brunswick
 Verify implementation of environmental protection measures, as needed

5.4.2 Field Sampling

AGVIQ-CH2M HILL will sample various media for offsite laboratory analyses.
Environmental samples will be collected in accordance with Section 3.0, Sampling and
Analysis Plan. Other controls will include, but are not limited to, maintaining a chain of
custody; proper handling, packing, and shipping; and the use of a certified offsite
laboratory.

Preparatory Phase

The preparatory phase for sample collection activities includes a review of the sampling
procedures provided in Section 3.0, Sampling and Analysis Plan, verifying acceptance of the
selected laboratory for offsite sample testing, and confirming that the appropriate
equipment and materials are available to complete the sampling activities.

Initial Phase

Waste characterization sampling activities will be audited for conformance with the written
sampling procedures. During this process, representativeness of collected samples based on
field conditions and observations will be considered.

Follow-up Phase

Sample collection locations and activities will be properly documented during collection
activities. Analytical reports from the approved laboratory will be reviewed for accuracy
and completeness. If required, data quality and quality assurance information from the
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laboratory will be reviewed to identify discrepancies and resolve data quality issues with
the analytical data. AGVIQ-CH2M HILL quality assurance personnel will review and
tabulate laboratory confirmation data and field sampling results.

The following quality controls will be implemented during the sample collection and
analysis activities:

Task Procedures/Construction Details

Field Sampling  Sampling equipment decontamination (if disposable equipment is not used)
 Document existing monuments and structures
 Acquire copy of offsite laboratory certification
 Implement sampling approach as described in the SAP
 Verify appropriate facilities, testing equipment, and field sampling equipment

are available and comply with testing standards
 Verify the field instruments are calibrated in accordance with manufacturers’

recommendations
 Verify recording forms, including all of the test documentation requirements,

have been prepared and are accurate and complete
 Prepare and maintain sample log
 Coordinate with project chemist to determine excavation endpoint

5.4.3 Excavation, Backfilling, and Site Restoration

Preparatory Phase

The preparatory phase will include the following: reviewing the relevant AHAs, reviewing
the requirements provided in the Work Plan and the site-specific HSP; verifying acceptance
and approval of the utility clearance; and confirming that craftsmen are available to
complete the work. Containers and waste staging areas will be prepared and managed in
accordance with the protocols of Section 6.0, Waste Management Plan.

Initial Phase

As the excavation activities proceed, the Project QC Manager will conduct initial inspections
and monitor the work completed to verify conformity with the Work Plan. Initial
inspections will include the following items to ensure that they are completed:

 Ensure that perimeter of excavation is demarcated.

 Monitor excavation depth and control of excavation to desired lines and grades.

 Necessary dust control and suppression measures are taken, if needed.

Any deficiencies noted will be documented and corrected as necessary.

Follow-up Phase

The Project QC Manager will be responsible for the ongoing inspection of excavation and
site restoration activities. Surveillance will verify that the work is being completed
according to the Work Plan provisions. The following quality checks will be completed:

 Measure and record horizontal and vertical boundaries to verify excavation depth and
width.
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 Inspect placement of erosion control measures.

 Maintain chronological journal of visual observations while work activities progress.

 Verify approval to backfill completed excavations and determine adequate soil
compaction effort during backfill.

 Monitor segregation and management of wastes.

The following quality controls will be implemented during the excavation, backfilling and
site restoration activities:

Task Inspection/Construction Control

Excavation and
Site Restoration

 Inspect placement of erosion control measures
 Control devices locations properly laid out and marked prior to installation
 Control devices properly installed
 Assist with selecting sampling locations
 Control devices are regularly maintained, cleaned, and silt removed
 Monitor segregation and management of wastes

5.4.5 Waste Management

Preparatory Phase

The preparatory phase for transportation and disposal of waste streams includes reviewing
the Waste Management Plan included in this Work Plan, verifying disposal, recycling, or
treatment facility qualifications; managing transportation schedule for hauling material
offsite; and confirming that the appropriate equipment and materials, such as waste
manifests, are available to commence the work activity. Review and acceptance of the waste
disposal package by the AGVIQ-CH2M HILL Waste Coordinator is required prior to
submitting the package to the Navy for approval. Prior to any work, the relevant AHAs will
be reviewed and discussed. All temporary storage containers will be inspected prior to
acceptance onto the project and labeled.

Initial Phase

This phase includes inspecting the waste transport vehicles (roll-off containers, end-dumps,
transports, etc.) prior to accepting on the job. Containers used for hazardous soil transport
will be lined prior to loading. Containers used for transporting liquids will be free of liquids
and other foreign materials prior to filling. Information provided on the waste manifest
must be verified as complete and accurate including, but not limited to, generator name,
address and signature, date, type of material being hauled, designated disposal, recycling,
or treatment facility, and volume and/or weight of material. Any discrepancies on waste
manifest documents will be corrected.

Follow-up Phase

This phase includes verifying that the designated disposal, recycling or treatment facility
has accepted and treated the waste material at the facility and has sent the required
completed manifest to the generator or the generator’s technical representative. Receipt of
the certificate of recycling or disposal from the designated facility must be verified, as well
as that the invoice is complete and accurate. A field logbook and an electronic log of all
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transportation and disposal shipments will be maintained. Containers, tanks, and roll-off
containers will be routinely inspected for integrity and inventoried. Waste storage areas
(including areas with stockpiles, containers, tanks, or roll-off containers) will be visually
inspected on a daily basis for releases or signs of corrosion, deterioration, or other
conditions that could result in a release. These results of all inspections will be recorded.

The following quality controls will be implemented during waste management activities:

Task Inspection/Construction Control
Waste
Management

 Waste Container/Storage Area Inspection
 Incoming transport containers for contamination
 Outgoing transport containers for leaks, contamination adhering to outer/outside walls of

containers
 Transportation and/or transfer documentation/records
 Final waste documentation including certificates of disposal/destruction/recycling
 Waste Tracking Log

5.4.6 Decontamination and Demobilization

Equipment utilized to perform intrusive work will be decontaminated in accordance with
the provisions of the HSP (Appendix A). Pre-final inspection for cleanliness will be
performed by the Site Superintendent/Site Health and Safety Specialist. Final equipment
inspections will be performed and documented by the Project QC Manager or his/her
designee.

Equipment and personnel will demobilize from the property following the completion of
the work activities identified in this Work Plan. The Project QC Manager will verify that the
objectives of associated remedial activities have been met. A final inspection will be
conducted to verify completion of all project activities. Findings, should any be identified,
will be tracked, resolved, and documented during a final field walk-through inspection.

Preparatory Phase

The preparatory phase will include a review of decontamination procedures, the site
specific HSP, the waste management plan, and relevant AHAs.

Initial Phase

The Site Superintendent will perform inspections to confirm that the objectives of the
decontamination activities have been met and that the rework items, if any, have been
completed to the satisfaction of AGVIQ-CH2M HILL and the Navy.

Follow-up Phase

The Project QC Manager will provide continuous oversight of the decontamination and
demobilization to verify that the work is completed in accordance with the requirements
provided in this Work Plan. Deficiencies will be noted and corrected.
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The following quality controls will be implemented during decontamination and
demobilization activities:

Task Inspection/Construction Control
Decontamination
and
Demobilization

 Proper decontamination equipment installed
 Waste collection system in place and appropriate for the job
 Spill prevention and recovery plan in place
 Equipment is properly decontaminated
 Sufficient equipment and supplies on hand
 Waste is correctly staged, labeled, and inventoried
 Work areas to ensure all temporary facilities, equipment, and materials are safely

removed from the East Brunswick Property
 Work areas to ensure proper housekeeping and cleaning
 Decontamination of equipment
 Completion inspection when work is substantially complete
 Punch lists on outstanding items
 Conduct Final Inspection
 Orderly field Demobilization
 Collation of project Records and Documents
 Records and Documentation Transfer to Program Management Office
 Purchase Order Closeouts
 Final Reports and Deliverables
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6.0 Waste Management Plan

This plan addresses the management and disposal requirements for wastes generated
during East Brunswick Remote Radio Transmitter Area remediation activities at
NAS Brunswick. The following wastes may be generated during these activities:

 Debris including:

 Recyclable metal

 General uncontaminated debris

 Soil containing low-levels of metals, PAHs and PCBs

 Decontamination water

6.1 Waste Characterization

Environmental media will be characterized through sampling and laboratory analysis.
Construction debris and miscellaneous solid wastes will be characterized using process
knowledge. Wastes will be sampled and analyzed according to Section 3.0, Sampling and
Analysis Plan, and characterized in accordance with Title 40 Code of Federal Regulations
(CFR) Part 261 Subpart C. Uncontaminated wastes and debris such as office trash will be
classified and disposed as municipal solid waste.

6.1.1 Waste Profile

Waste characterization information for wastes will be documented on a waste profile form
provided by the designated offsite treatment, disposal, or recycling facility as part of the
waste acceptance process. The profile will be reviewed, approved, and signed by the Base
Hazardous Waste Program Manager. Signed profile(s) will then be submitted to the offsite
facility for acceptance.

The profile typically requires information including but not limited to the following:

 Generator information including name, address, contact, and phone number

 Project name including street/mailing address

 Source of contamination (e.g., Metals, PAHs, PCBs)

 Historical use for area (e.g., industrial)

 Waste composition (e.g., 100 percent soil)

 Physical state of waste (e.g., solid, liquid)

 Hazardous waste codes (if applicable)

 Process generating waste (e.g., East Brunswick Remote Radio Transmission Area
Cleanup)

A copy of the approved waste profile or letter of approval will be received prior to
scheduling offsite transportation of the waste.
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6.2 General Waste Management Requirements

Wastes will be accumulated in an area identified or approved by the Navy ROICC. All
containers will be inspected on arrival at the property for signs of disrepair or
contamination, and to verify that the containers are empty. If container does not arrive in
good condition, is contaminated, or is not empty, it will be immediately rejected and
documented. Good housekeeping practices will be maintained at all waste accumulation
areas.

6.2.1 Containment
Containment of wastes will be as follows:

 Metals, PCBs and PAHs-contaminated soil will be placed in roll-off containers for
transport and disposal.

 Aqueous wastes will be contained in drums with secondary containment.

 Construction and demolition debris, scrap metal, and general debris will be placed in
roll-off boxes.

Drums/Small Containers

The following guidelines relate to drums and small containers:

 Drums and small containers will be transported to the temporary accumulation areas on
wood pallets and will be secured together with non-metallic banding under secondary
containment.

 Drums will be inspected and inventoried upon arrival onsite for signs of contamination
and/or deterioration.

 Adequate aisle space (e.g., 30 inches) will be provided for containers such as 55-gallon
drums to allow the unobstructed movement of personnel and equipment. A row of
drums should be no more than two drums wide.

 Each drum will be provided with its own label, and labels will be visible.

 Drums will remain closed except when removing or adding waste to the drum. Covers
will be properly secured at the end of each workday. Closed means that the lid and/or
bung must be on and securely tightened (except with adding or removing waste).

 Drums will be disposed with the contents. If the contents are removed from the drums
for offsite transportation and treatment or disposal, the drums will be decontaminated
prior to re-use or before leaving the property.

 Drums containing liquids or hazardous waste will be provided with secondary
containment and may not be located near a stormwater inlet or conveyance.
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Roll-off Boxes

 Roll-off boxes will be inspected upon arrival onsite. Any roll-off containers arriving with
contents or deterioration will be rejected.

 Roll-off boxes for contaminated soil will be provided with covers and disposable liners.
Liners will be disposed as contaminated debris.

 When not in use and at the end of each workday, covers will be properly secured.

 Old labels will be removed and each box will be provided with its own label, and labels
will be visible.

 Roll-off containers will be inspected by the transporter after removal of the liner and
decontaminated in the event of evidence of liner failure

 Free liquids, other than an incidental amount of liquid, may not be added to waste in a
roll-off box.

 Saturated soils will be placed in a roll-off box provided with sealable containment or a
container otherwise designed for free liquids (e.g., dewatering box).

 Roll-off containers will filled until half full, or otherwise monitored to ensure that they
will meet U.S. Department of Transportation (DOT) weight restrictions.

 Roll-off boxes may not be located near a storm water inlet or conveyance.

6.2.2 Labels
Waste containers will be labeled in accordance with 49 CFR 172, 173, and 178. Labels will
include the type of waste, location from which the waste was generated, and accumulation
start date. Containers, roll-off boxes, and tanks used to store/accumulate waste (including
soil and groundwater) will include one of the following labels:

 “Analysis Pending” - Temporary or handwritten label until analytical results are
received and reviewed. This label will include the accumulation start date.

 “Hazardous Waste” - Pre-printed hazardous waste labels with the following
information:

 Accumulation start date
 Generator Name
 EPA ID number
 Waste codes
 Prior to transport, the manifest number must be added (for containers of less than

110-gallon capacity)

 “Non-Hazardous Waste” - Preprinted labels with the following information:

 Accumulation start date
 Generator name:
 EPA ID number
 Waste-specific information (e.g., contaminated soil)
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Where applicable, the major hazards (e.g., flammable, oxidizer, and carcinogen) also will be
included on the label.

6.2.3 Inspections

Waste accumulation and equipment storage areas will be inspected daily for malfunctions,
deterioration, discharges, and leaks that could result in a release.

 Containers and roll-off containers will be inspected for leaks, signs of corrosion, or signs
of general deterioration.

 All areas will be inspected to ensure that good housekeeping practices are maintained.

Any deficiencies observed or noted during inspection will be corrected immediately, and
corrective measures documented. Appropriate measures may include transfer of waste from
leaking container to new container, replacement of liner or cover, or repair of containment
berm. Copies of inspection reports and corrective measures will be maintained onsite, and
available for review.

6.3 Security/Emergency Response

A barrier, such as barricade tape or temporary fencing, will be provided for hazardous
waste accumulation areas, and for other waste storage areas that are accessible to the public.
Hazardous waste storage areas will also have signs that provide 24-hour emergency
contacts and telephone numbers.

Waste accumulation areas will contain emergency response equipment appropriate to the
wastes’ hazards. The HSP (Appendix A) identifies the project emergency response
procedures and equipment, including emergency response contacts and phone numbers.

In addition to the HSP procedures, hazardous waste accumulation areas will be provided
with fire extinguishers (for wastes known or suspected to be flammable or ignitable),
decontamination equipment, and an alarm system (if radio equipment is not available to all
staff working in accumulation area). Spill control equipment (e.g., sorbent pads) will be
available in the waste accumulation areas and where liquids are transferred from one vessel
to another.

6.4 Employee Training

Field staff that will manage hazardous or potentially hazardous waste will comply with
40 CFR 265.16 through:

 OSHA 1910.120 Hazardous Waste Operations and Emergency Response (HAZWOPER)
training

 On-the-job training, which includes:

 Site-specific HSP review – requires each site worker and guests to review and sign
the plan

 AHA and daily “tailgate” meetings

 Project-specific Work Plan review
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AGVIQ-CH2M HILL staff with DOT hazardous material training (49 CFR 172.704) will
oversee waste profiling and preparing shipping documentation.

6.5 Waste Transportation

6.5.1 Shipping Documentation
Prior to offsite disposal of any waste, a waste approval package for each waste stream will
be prepared. This package will include a waste profile naming NAS Brunswick as the
generator of the waste, analytical summary table(s) applicable to the waste, LDR notification
for any hazardous wastes, a completed waste manifest, and any other applicable
information necessary for the Navy to complete its review of the disposal package and
signature as the generator. The profile will be reviewed, approved, and signed by the Base
Hazardous Waste Program Manager. The signed profile will then be submitted to the offsite
facility for acceptance and approval. Once the approval letter is received from the offsite
facility, transportation can be scheduled.

Each load of waste material will be manifested prior to leaving the property. At a minimum,
the manifest form will include the following information:

 Generator information including name, address, contact, and phone number, EPA ID
number

 Transporter information including name, address, contact and phone number, EPA ID
number

 Designated facility information including name, address, phone number, EPA ID
number

 Project name including street/mailing address

 DOT Proper Shipping Name (e.g., Hazardous Waste Solid, n.o.s., 9, UN 3077, PG III
[D008])

 Type and number of container

 Quantity of waste (volumetric estimate)

 Task order or job number

 Profile number

 24-hour emergency phone number

Additionally, each shipment of waste will also have a weight ticket. The generator and the
transporter must sign the manifest prior to the load of waste leaving the East Brunswick
Property. Hazardous waste manifests will be signed by the Base Environmental Manager.
The original signed manifest will be returned to the address of the generator.
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6.6 Department of Transportation Requirements

Requirements under 49 CFR 171 will apply to all offsite shipments of hazardous materials.
The information contained in this section is provided as a general guide. Requirements
specific to each hazardous material will be determined in the field. It is the responsibility of
a DOT-trained individual to ensure that the requirements of 49 CFR 171 are met.

6.6.1 Shipping Name

Material that exhibits one of the nine DOT hazard class characteristics (e.g., explosive,
flammable, poison, combustible) is regulated under DOT rules for the transportation of
hazardous material. If material is suspected to be hazardous, it will be shipped under the
suspected hazard class.

Each shipment of a suspected hazardous material will be properly classified using the
Hazardous Materials Table in 49 CFR 172.101. All determinations will be made by
DOT-trained personnel.

6.6.2 Packaging, Marking, and Labeling

The shipping name, hazard class, identification number, technical names (if applicable),
EPA markings and waste code numbers, and consignee/consignor designations will be
marked on packages for shipment (49 CFR 172.301). Once a waste is characterized, reference
will be made to the Hazardous Materials Table in 49 CFR 172.101 to determine the
appropriate label.

6.6.3 Placards

Appropriate placards will be determined by DOT-trained personnel. Specific placard
descriptions are found starting at 49 CFR 172.521. If a placard is required, it will be affixed
on each side and each end of the vehicle.

6.7 Transporter Requirements

Each transportation vehicle and load of waste will be inspected by the Project QC Manager
before leaving the East Brunswick Property and documented. The quantities of waste
leaving the property will be recorded on a transportation and disposal log. A contractor

licensed for commercial transportation will transport non-hazardous wastes. For special
waste transportation, a non-hazardous waste transporter license (Category A) will
be required per the State of Maine, Solid Waste Rules, Chapter 411. In the event that

wastes are hazardous, the transporter will have an EPA Identification number and will
comply with transportation requirements outlined in 49 CFR 171-179 (DOT) and 40 CFR
263.11 and 263.31 (Hazardous Waste Transportation).

The transporter will be responsible for weighing loads at a certified scale. For each load of
material, weight measurements will be obtained for each full and empty container, dump
truck, or tanker truck. Disposal quantities will be based on the difference of weight
measurements between the full and empty container or dump truck. Weights will be
recorded on the waste manifest.
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The transporter will observe the following practices when hauling and transporting wastes
offsite:

 Minimize impacts to public traffic.

 Repair road damage caused by construction and/or hauling traffic.

 Line and cover trucks/trailers used for hauling hazardous or regulated waste to prevent
spills or releases.

 Decontaminate vehicles prior to re-use, other than hauling contaminated waste.

 Seal trucks transporting liquids.

Wastes or materials from other projects may not be combined with wastes generated during
this project.

All personnel involved in offsite disposal activities will follow safety and spill response
procedures outlined in the HSP (Appendix A).

6.7.1 Spill Reporting

In the event of a spill or release of a reportable quantity of waste, the transporter must
immediately notify AGVIQ-CH2M HILL and the Navy. The following information about
the spill will be reported and recorded:

 Type of material (for example, soil, sludge, or water) and contaminant

 Location

 Estimated volume

 Media affected (for example, spilled on concrete pad or soil)

 Time of spill/release

 Final disposal of spilled material

The transporter will also report any spill or release of hazardous waste, as required by
49 CFR 171.15, to the NRC at 800-424-8802 or 202-426-2675. The transporter will also report
in writing, as required by 49 CFR 171.16, to the Director, Office of Hazardous Materials
Regulations, Materials Transportation Bureau, Department of Transportation,
Washington, D.C. 20590.

For any spill of hazardous wastewater from a bulk shipment (for example, tanker), the
transporter will immediately notify the NRC (800-424-8802 or 202-267-2675), as required in
40 CFR 263.30.

6.7.2 Spill Response

The transporter will clean up any spill or release of waste (including soil or water) that
occurs during transportation, or take such action as may be required or approved by
federal, state, or local officials. Spilled waste will be immediately cleaned up, including soils
on the outside of the trucks, the truck and/or container, or road surface. Where appropriate,
the spilled material will be returned to the original waste container. In any case, the spilled
material will be properly contained and disposed of.
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6.8 Waste Management Requirements

All transportation will be compliant with Maine DOT requirements for offsite transportation
of hazardous and nonhazardous materials. The transporter will be required to possess a
MEDEP Waste Transporter Permit to transport lead-contaminated soil (Special Waste).

Offsite treatment, disposal, or recycling facilities will use the waste profile and supporting
documentation (e.g., analytical data) to determine whether a waste will be accepted. The
following is a summary of wastes and anticipated treatment, disposal, or recycling
requirements:

6.8.1 Management of Recyclable Materials
All recyclable materials will be transported to an approved recycler.

6.8.2 Management of Decontamination Water
Decontamination water, if generated, will be collected and stored in a drum for waste
characterization and offsite disposal. Based on analytical results, decontamination water
will be disposed of off-site as non-hazardous waste.

6.8.3 Management of Office Wastes and Construction Debris
All miscellaneous office waste (such as caution tapes, barricades, signs, and packing
materials) and general construction debris (discarded materials generally considered to be
not water soluble and non-hazardous in nature; e.g., fences, poly liners, plywood, etc.) will
be placed in roll-off containers. Office wastes and general construction debris without any
contamination is classified as Class III non-hazardous construction debris and will be
disposed at a landfill permitted to accept such wastes. No waste material and/or debris will
be buried or otherwise allowed to remain on the East Brunswick Property.

6.9 Recordkeeping

The following records and documents will be maintained:

 Transportation and offsite disposal records, including:

 Profiles and associated characterization data

 Manifests, LDR notifications/certifications, bills of lading, and weight tickets

 Offsite facility waste receipts, certificates of disposal/destruction

 Training records

 Inspection records
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1.0 Introduction 

AGVIQ-CH2M HILL Constructors Inc. Joint Venture III (AGVIQ-CH2M HILL), has been 
contracted by the United States Navy, Naval Facilities Engineering Command (NAVFAC), 
Mid-Atlantic Division (MIDLANT), for the removal action at the East Brunswick Remote 
Radio Transmitter Site (referred to as the Site), Naval Air Station (NAS) Brunswick in 
Brunswick, Maine. This work will be performed under Response Action Contract No. 
N62472-08-D-0006, Task Order (TO) No. WE01. 

It is the intent of this Heath and Safety Plan (HSP) and Abbreviated Accident Prevention 
Plan (AAPP) in Attachment 1 of this HSP, to address the applicable requirements set forth 
by 29 Code of Federal Regulations (CFR) 1910, 29 CFR 1926 and EM 385 1-1, Appendix A. For 
clarification, this HSP and AAPP shall be collectively referenced as the HSP throughout, but 
implemented together as a single document, in their entirety. 

Signatory authorization of the HSP and AAPP preparer and designated AGVIQ-
CH2M HILL personnel who approve and concur that this HSP and its components are 
acceptable for full project implementation are included in Section 11.0 “Approvals” of this 
HSP, as well as Section 1.0 of Attachment 1, “Signatures” of the AAPP. Contact information 
for the designated personnel is provided in Section 2.2.1, Section 11.0 of the HSP and 
Attachment 1, Section 1.0 of the AAPP. 

A hardcopy of this HSP, inclusive of the project Work Plan and its other components must 
be available on-site for reference by site personnel.  

All site personnel, including AGVIQ-CH2M HILL and subcontractors, who may be covered 
by this HSP, must review or be provided a detailed briefing on the contents of this 
document and sign the HSP/AAPP Acknowledgement Form (Attachment 2). 

1.1 Base Background 
The East Brunswick Remote Radio Transmitter Site is located 3.2 miles northeast of the 
NASB in Brunswick, Maine (Figure 1-1, Work Plan). The site is a square shaped tract of land 
encompassing 66.2 acres with access via an unmarked dirt road known as Wilderness Way 
off of Old Bath Road. The property was developed by the Navy as a radio communications 
facility, with a transmitter building (Building 523), a generator building (Building 524), and 
an array of antennas (Figure 1-2, Work Plan). The site is not part of the NAS Brunswick 
National Priority List (NPL) Site. 

In 1996, the Navy conducted an asbestos abatement of the two buildings prior to demolition 
in 1998. The septic tank was closed in place according to demolition documents. No 
information was available about the antennae removal. Suspect PCB equipment was 
removed from the building during the demolition activities.  

Two registered underground storage tanks were removed in 1989. Floor area drains in the 
basement of Building 523 drained to a sump pump in the basement broiler room which 
discharged to a headwall structure at grade approximately 150 feet west of the building. 
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Evidence of surficial staining was discovered at the sump discharge area. An area of stained, 
oily soil was observed located near the buildings at the south fence corner and sparse 
vegetation near the former antenna structures showed evidence of contaminated soil. A 
burn area was also identified on the access road to the buildings. 

In 2006, the Navy issued an Environmental Condition of Property report for the Site. The 
report did not identify any new evidence of releases to the environment at the Site. In 2007, 
the Navy issued the CERFA identification of Uncontaminated Property report for 
NAS Brunswick. The site was divided into two areas; B-13 and A-6. Area B-13 is 
approximately 10-acres encompassing the original fenced areas surrounding the buildings. 
Area A-6 encompasses the surrounding 56 acres of the Site. In 2009, during a site walk a 
small depression containing rusted cans and pails was identified by personnel from Maine 
Department of Environmental Protection (MEDEP). 

In 2009, field activities were undertaken to investigate nine areas that were identified in 
previous reconnaissance. The nine areas investigated include: Burn Area; Sump Pump 
Discharge Area; Oily Stained Soil; Septic Tank/Leach Field; Discarded Battery area; Fuel oil 
UST; Diesel UST; Former Antenna locations; and Small Debris Area. The investigation 
included test pits, soil borings, well installation and sampling, and surface soil sampling. 
Groundwater collected from three wells installed at the site did not exceed Project Screening 
Levels (PSLs) and was eliminated as a medium of concern at the site.  

Soils collected from three areas exceeded PSLs for soils are the Burn Area; Sump Pump 
Discharge Area; and Small Debris Area. A brief description of these three areas is provided 
in Section 1.1 of the Work Plan. 

1.2 General Task Order Scope of Work 
This TO will include soil and debris removal at three areas including the Burn Area; Sump 
Pump Discharge Area and Small Debris Area. The work activities associated with the East 
Brunswick Remote Radio Transmitter Site removal action are as follows and summarized in 
the following sections: 

 Mobilization and Demobilization 
 Site Preparation including Site Survey  
 Excavation of Contaminated Soil  
 Waste Characterization Sample Collection  
 Backfill and Site Restoration 
 Waste Management 

1.3 Health and Safety Plan Assumption Set 
The assumption set for the development of this HSP is that AGVIQ-CH2M HILL site 
personnel (and AGVIQ-CH2M HILL controlled subcontractors who may be covered by this 
plan), while executing their assigned tasks, will not be potentially exposed to any reported 
site Constituents of Concern (COCs) or Chemical Products that may be used in operational 
processes in excess of established Occupational Exposure Limits (OELs). This assumption is 
based on the following: 
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 Site personnel shall execute good personal hygiene practices to facilitate a negative 
exposure to identified site COCs via incidental dermal or ingestion exposure vectors. 

 Where use of personal protective equipment (PPE) equipment is specified, it will be 
used in accordance with Section 5.0 of this HSP. 

 Where the use of air monitoring equipment is specified, it shall be in accordance with 
Section 6.0 of this HSP. Action levels and action level responses defined by this HSP 
shall be adhered to. Air monitoring data collected during the execution of the task order 
work phases shall be documented and included for the project file. 

 Work is being performed in an open air, well ventilated environment. This in 
combination with engineering controls, administrative controls, and PPE use reduces the 
potential risk for exposure to and contact with site COCs present in site soils during soil 
excavation and debris removal. It is anticipated that personnel will not be exposed to 
identified site COCs in excess of established OELs while performing their assigned 
duties.  

 Materials Presenting a Potentially Explosive Hazard (MPPEH), Chemical Weapons 
Agent (CWA) or Biological, Radiological or Nuclear exposures will not be encountered 
will not be encountered during the execution of this project. 

 The above assumptions are accurate such that site worker personnel can execute 
assigned tasks utilizing Level D or Modified Level D PPE only.  

In the event that the above assumption set is not verified, the conditions of this HSP will be 
re-evaluated and amended as necessary to address applicable hazards which may be 
associated with identified project conditions or newly defined project tasks. In the event that 
recorded air monitoring data indicates that site workers are or may be exposed to site 
constituent of concern (COC) at concentrations in excess of established OELs, work shall 
immediately cease until worker exposures are at acceptable levels.  

1.4 HAZWOPER-Regulated Tasks 
Where certain work tasks include the handling, removal, containment, investigation or 
other physical site management of hazardous waste/material or other regulated materials, 
execution of such tasks and the potential employee exposure to chemical hazards associated 
with these tasks may be regulated under 29 CFR 1910.120/29 CFR 1926.65. For this task 
order, following activities will be considered Hazard Waste Operations and Emergency 
Response (HAZWOPER)-regulated tasks because of the potential worker exposure to site 
contaminants: 

 Site Preparation including Site Survey 
 Excavation of Contaminated Soil  
 Waste Characterization Sample Collection  
 Backfill and Site Restoration 
 Waste Management 
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1.5 Non-HAZWOPER-Regulated Tasks 
Under specific circumstances, the training and medical monitoring requirements of 
HAZWOPER regulations under 29 CFR 1910.120/29 CFR 1926.65 may be not applicable. 
Where this is considered, it must be demonstrated that the assigned tasks can be performed 
without the possibility of exposure to chemical hazards in order to use personnel who do 
not meet the criteria established by these standards. A determination from the Health and 
Safety Program Administrators (HSPAs) and/or Program Certified Industrial Hygienist 
(CIH) is required before project tasks are conducted by personnel who do not meet the 
requirements of 29 CFR 1910.120/29 CFR 1926.65 and if where there is question to potential 
exposure to chemical hazards. Where it is not possible that workers could not be exposed to 
site chemical hazards during the normal execution of assigned tasks, the task can be 
considered a Non-HAZWOPER Regulated Task. For this project, Mobilization/ 
Demobilization can be considered Non-HAZWOPER Regulated Tasks. 

1.6 Activity Hazard Analyses Basis 
Table 1-1 below summarizes identified hazards associated with the phases of work 
anticipated with the project execution. Table 1-1 provides the basis for the development of 
Activity Hazard Analysis documents, which must be implemented as part of the AGVIQ-
CH2M HILL Health and Safety Program, Behavior Based Loss Prevention System (BBLPS). 
Please refer to Section 4.0 of this HSP for additional detail on the BBLPS.  

Attachment 3 of HSP contains applicable Activity Hazard Analysis (AHA) documents, 
which in addition to the content of this HSP, are intended to reinforce project or program 
requirements and present project control measures for anticipated or encountered hazards 
that may occur during the execution of an employee’s assigned tasks. 
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TABLE 1-1  
Activity Hazard Analyses 

Potential Hazards 

Project Activities 

Mobilization/ 
Demobilization 

Site 
Surveys 

Excavation 
of Soil 

Waste 
Characterization  

Sample Collection 

Backfill and 
Site 

Restoration 
Waste 

Management 

Adverse Weather  X X X X X X 
Air Compressors       
Biological X X X X X X 
Buried Utilities   X    
Chainsaws/Brushcutters X X X    
Chemical Hazard: Dermal / 
Inhalation   X X X  X 

Compressed Gas Cylinders        
Concrete and Masonry        
Confined Space       
Cranes & Rigging       
Demolition       
Electrical Safety    X   X 
Drilling        
Excavations    X X X  
Fire/Explosion Hazards       
Fire Prevention  X X X X X X 
Hand & Power Tools  X X X X X X 
Haul Truck Operations   X  X  
Heat Stress/Cold Stress X X X X X X 
Heavy Equipment    X  X  
Housekeeping  X  X X  X 
Ladders & Stairs       
Lockout /Tagout        
Manual Lifting  X  X X X X 
Mechanical Guarding Hazards   X  X  
Material Handling Hazards   X X X X 
MEC/MPPEH       
Noise (HS-108)   X  X  
Pinch/Struck by X  X  X X 
Pressure Washing/Equip Decon        
Pressurized Lines/ Equipment       
Slips/Trips/Falls X X X X X X 
Suspended Loads    X  X  
Vehicle Traffic  X  X  X  
Visible Lighting X  X X X X 
Welding and cutting       
Working Alone       
Working over water       
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2.0 Project Organization and Personnel 

2.1 Employee Medical Surveillance and Training 
All AGVIQ-CH2M HILL personnel performing HAZWOPER - Regulated Tasks are enrolled 
in a comprehensive health and safety program, which at a minimum, meets the 
requirements of 29 CFR 1910.120/29 CFR 1926.65 or 29 CFR 1910.134. The medical 
surveillance and training requirements associated with this project are summarized below. 

Training or Medical Surveillance Requirement Applicability 

29 CFR 1910.120(e)(3)/29 CFR 1926.65(e)(3) 
Note: 40 hr or 24 training as applicable to employee 
assigned duties. No periodic refresher performance so 
long as the requirements of 29 CFR 1910.120(e)(8)/29 
CFR 1926.65(e)(8) are maintained. 

All site personnel performing HAZWOPER regulated 
activities identified in Section 1.4 of this HSP. 

29 CFR 1910.120(e)(8)/29 CFR 1926.65(e)(8)  
annual basis 

All site personnel performing HAZWOPER regulated 
activities identified in Section 1.4 of this HSP. 

29 CFR 1910.120(e)(4)/29 CFR 1926.65(e)(4) All site manager, supervisory or SSHO personnel 
performing HAZWOPER regulated activities 
identified in Section 1.4 of this HSP. 

First Aid/CPR  
1st Aid – typically 3 yr renewal 
CPR – 1 or 2 yr renewal (depending on sponsor) 

All designated manager, supervisory or SSHO site 
personnel (2 per site). 

29 CFR 1910.120(f)/29 CFR 1926.65(f) 
annual basis under the supervision of a licensed 
physician, preferably one knowledgeable in 
occupational medicine  

All site personnel performing HAZWOPER regulated 
activities identified in Section 1.4 of this HSP. 

29 CFR 1910.134(e) 
annual basis under the supervision of a licensed 
physician, preferably one knowledgeable in 
occupational medicine 

All site personnel performing HAZWOPER regulated 
activities identified in Section 1.4 of this HSP and 
required to utilize respiratory protection 

49 CFR 172.700  
renewal, every 3 years 

Each person who offers for transportation in 
commerce or transports in commerce hazardous 
materials 

Title 10, part 19, Code of Federal Regulations 
(10CFR19), Basic radiological awareness training 

Each person using the hand held XRF. 

 
Initial training required by 29 CFR 1910.120(e)(3)/29 CFR 1926.65(e)(3) shall be 40-hour or 
24-hour training initial training, and 3-day/1-day on-the-job experience in accordance with 
employee’s normal assigned duties and anticipated site conditions as applicable to the 
requirements of 29 CFR 1910.120(e)(3)(i)-(iv)/29 CFR 1926.65(e)(3) (i)-(iv). Site personnel 
performing operations falling under the requirements of 29 CFR 1910.120/29 CFR 1926.65 
shall also have 8 hours of “refresher training” on an annual basis, in accordance with 29 CFR 
1910.120(e)(8)/29 CFR 1926.65(e)(8). 
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Onsite management and supervisors directly responsible for, or who supervise employees 
engaged in, hazardous waste operations and individuals designated as an Site Safety and 
Health Officer (SSHO) shall also have an additional 8 hours of “management and 
supervisor” training defined by 29 CFR 1910.120(e)(4)/29 CFR 1926.65(e)(4). 

Subcontractors performing operations applicable to the requirements of 29 CFR 1910.120/29 
CFR 1926.65 must also adhere to the above training and medical surveillance requirements.  

In addition, each employee with SSHO responsibilities shall have received an Occupational 
Safety and Health Administration (OSHA) 10-hour Outreach Construction Safety training 
course (OSHA 10-hour), or equivalent (i.e., CH2MHILL Site Safety Coordinator [SSC] 
training), where construction related operations are also occurring onsite.  

At a minimum, personnel designated with management, supervisor, or SSHO 
responsibilities must all have current American Red Cross or American Heart Association 
sponsored first aid and cardiopulmonary resuscitation (First Aid-CPR) certifications. At 
least two First Aid-CPR designated employees must be present during all tasks performed 
in exclusion or decontamination zones. However, when a medical facility or physician is not 
accessible within 5 minutes of an injury to a group of two or more employees for treatment 
of injuries, at least two employees on each shift shall be trained to administer First Aid and 
CPR. Individuals certified in First Aid and CPR and have received training in exercising 
universal precautions against exposure to blood borne pathogens as a component to First 
Aid/CPR training which meets the intent of 29 CFR 1910.1030. This employee training is 
also complemented by other regularly scheduled employer training curriculums that are 
typically executed for the HAZWOPER industry, regulated under 29 CFR 1910.120/ 
29 CFR 1926.26.  

Certain key project site personnel will have received training in accordance with 49 CFR 
172.700 that may be responsible for packaging, labeling and offering hazardous materials for 
transportation.  

The designated AGVIQ-CH2M HILL key site personnel, listed below, maintain current 
training and are enrolled in a medical surveillance program meeting the requirements of 
29 CFR 1910.120/29 CFR 1926.65 for hazardous waste operations. However, employees 
performing certain assigned tasks (confined-space entry, scaffold, fall protection, forklift 
operations, etc.) will involve additional training. Employees being exposed to certain air 
borne chemicals or contaminants may require medical monitoring requirements defined by 
OSHA standards, as applicable to anticipated site conditions.  

Pregnant employees are to be informed of and are to follow the procedures in the 
CH2M HILL, Inc., Standard of Practice (SOP) HSE-120, Reproduction Protection, including 
obtaining a physician’s statement of the employee’s ability to perform hazardous activities 
before being assigned fieldwork. 
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Employee Name Responsibility Completed Requirements 

Rob Lychalk Site Superintendent 

Training: 
29 CFR 1910.120(e)(3), (e)(4), (e)(8) 
FA-CPR, 49 CFR 172.700, 10 hr OSHA Construction 
Safety, 29CFR1910.146 (Competent Person), ACOE QCM 
training, DOT Haz Mat 
Medical Surveillance:  
29 CFR 1910(f) and 29 CFR 1910.134(e) 

Jesse Cox Site Superintendent 
Alternate 

Training: 
29 CFR 1910.120(e)(3), (e)(4), (e)(8), 10 hr OSHA 
Construction Safety, FA-CPR, 49 CFR 172.700, 
29CFR1910.146 (Competent Person), ACOE QCM training, 
DOT Haz Mat 
Medical Surveillance:  
29 CFR 1910(f) and 29 CFR 1910.134(e) 

Kyle Block  SSHO 

Training: 
29 CFR 1910.120(e)(3), (e)(4), (e)(8), 10 hr OSHA 
Construction Safety, SC-HW, FA-CPR, 49 CFR 172.700   
Medical Surveillance:  
29 CFR 1910(f) and 29 CFR 1910.134(e) 

Patrick Brown SSHO Alternate 

Training: 
29 CFR 1910.120(e)(3), (e)(4), (e)(8), SC-HW,  
FA-CPR, 49 CFR 172.700, ACOE QCM training, DOT Haz 
Mat 
Medical Surveillance:  
29 CFR 1910(f) and 29 CFR 1910.134(e) 

 

2.2 Project Safety Responsibilities 
The safety and protection of AGVIQ-CH2M HILL employees, subcontractors, clients, and 
the community is the first priority. The concern for the implementation of appropriate 
health and safety measures is focused on field operations but extends to other areas over 
which we have control. If an activity or condition at a location under our control is 
determined to be not consistent with our health and safety policies and procedures, all 
efforts shall be made to correct the situation immediately or as soon as feasibly possible. At 
no time shall any AGVIQ-CH2M HILL program participant perform duties in a work 
environment that is immediately dangerous to life and health or in an imminently 
dangerous situation. In these situations, the task will not proceed until the situation is 
corrected. 

The Project Manager has the overall responsibility for this project and will ensure that the 
requirements of the contract are attained in a manner consistent with this HSP and other 
contract-specific requirements. The Project Manager will coordinate and verify with the 
SSHO to ensure that the executed work is completed in a manner that is consistent with this 
HSP and the procedures adopted by AGVIQ-CH2M HILL. 

The SSHO will be the main contact in any onsite emergency coordination or communication 
situation and will ensure offsite emergency agencies have been contacted prior to the start of 
and verify that emergency contact numbers contained in this HSP are accurate/operational 
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work. The SSHO will communicate with all potential emergency response organizations 
that would respond to an onsite emergency condition. In the event that during an 
emergency situation, the primary SSHO is not available or not capable of performing this 
function, an alternate SSHO or Site Superintendent can fulfill these duties. 

The HSPAs or CIH is responsible for formulating and reviewing the HSP and ensuring that 
the HSP is complete and accurate. The HSPA or CIH also provides technical and 
administrative support for the AGVIQ-CH2M HILL Health and Safety Program and will be 
available for consultation when required. The CIH shall review and “approve” the HSP for 
field implementation and also be available for consultation project Industrial Hygiene and 
worker exposure matters, as may be required by the project team. 

Each employee is responsible for their personal safety as well as the safety of others in the 
work area. 

2.2.1 Key Safety Personnel 
The following individuals AGVIQ-CH2M HILL share responsibility for health and safety at 
the site: 

AGVIQ-CH2M HILL Program Manager 
Sidney Allison: (843) 242-8018/(843) 813-2672 (cell) 

AGVIQ-CH2M HILL Deputy Program Manager 
Michael Halil: (904) 777-4812/(904) 219-6277 (cell) 

AGVIQ-CH2M HILL Project Manager (overall) 
Venky Venkatesh: (216) 235-8613 (cell) 

AGVIQ-CH2M HILL Site Supervisor 
Rob Lychalk: (757) 544-0524 (cell) 

AGVIQ-CH2M HILL Alternate Site Supervisor 

Jesse Cox; (757) 449-9262 

AGVIQ-CH2M HILL SSHO 
Kyle Block: (610) 389-0899 (cell) 

AGVIQ-CH2M HILL SSHO Alternate 
Patrick Brown: (757) 217-5845 (cell) 

AGVIQ-CH2M HILL H&S Program CIH  
Angelo Liberatore, CIH, CSP: (678) 530-4210/ (770) 335-2076 (cell) 

AGVIQ-CH2M HILL H&S Program Administrator(s) 
Glen Jackson, CHST, ASP: (757) 213-8592/ (757) 644-8293 (cell) 
Mark Orman, CSP, CHMM: (414) 847-0597/ (414) 712-4138 (cell) 

Program Manager  
The AGVIQ-CH2M HILL Program Manager is the primary operational and safety official of 
AGVIQ-CH2M HILL and has overall responsibility for ensuring that AGVIQ-CH2M HILL 
program participants adhere to the health and safety policies and procedures adopted by 
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AGVIQ-CH2M HILL. The deputy program manager supports the execution of all 
operations required of the Program Manager.  

Project Manager  
The AGVIQ-CH2M HILL Project Manager is responsible for providing adequate resources 
(budget and staff) for project-specific implementation of the Health, Safety, and 
Environment (HS&E) management process. The Project Manager has overall management 
responsibility for the project tasks identified herein and reports to the Program Manager on 
all matters and to the Program CIH on matters involving the health and safety of program 
participants, project incidents or other health and safety related matters. The Project 
Manager may explicitly delegate specific tasks to other staff, but retains ultimate 
responsibility for completion of the following in accordance with this HSP or other established 
health and safety requirements. The Project Coordinator supports the execution of all 
operations required of the Project Manager. In general, the Project Manager’s responsibilities 
include but are not limited to the following:  

 Include standard terms and conditions, and contract-specific HS&E roles and 
responsibilities in contract and subcontract agreements (including flow-down 
requirements to lower tier subcontractors). 

 Select safe and competent subcontractors by: 

 Obtaining, reviewing, and accepting or rejecting subcontractor pre-qualification 
questionnaires. 

 Ensuring that acceptable certificates of insurance, including AGVIQ-CH2M HILL as 
named additional insured, are secured as a condition of subcontract award. 

 Including HS&E submittals checklist in subcontract agreements, and ensuring that 
appropriate site-specific safety procedures, training and medical monitoring records 
are reviewed and accepted prior to the start of subcontractor’s field operations. 

 Maintain copies of subcontracts and subcontractor certificates of insurance (including 
AGVIQ-CH2M HILL as named additional insured), bond, contractor’s license, training 
and medical monitoring records, and site-specific safety procedures in the project file 
accessible to site personnel. 

 Provide oversight of subcontractor HS&E practices per the site-specific safety plan. 

 Manage the site and interface with third parties in a manner consistent with our contract 
and subcontract agreements and the applicable standard of reasonable care. 

 Ensure that both the overall and job-specific HS&E goals are fully and consistently 
implemented.  

Certified Industrial Hygienist 
The AGVIQ-CH2M HILL Program CIH meets the established qualification, training and 
experience criteria requirements and exhibits sufficient knowledge in health, safety and/or 
industrial hygiene matters. The CIH acts as the responsible program officer to review and 
approve all developed project specific HSPs/APPs and provides consultation, 
recommendations or requirements with regard to project worker protection and exposure 
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issues. The CIH may also be required to perform the project/program roles and 
responsibilities of the HSPAs, where required. The Program CIH responsibilities include, 
but are not limited to the following:  

 Shall review and approve the project specific HSP for field implementation. 

 Also be available for consultation/direction with regard to project Industrial Hygiene 
and worker exposure matters, as may be required by the project team, SSHO or the 
AGVIQ-CH2M HILL HSPAs and review and approve any changes to the HSP which 
alters established requirements for worker exposure or perimeter air monitoring or PPE. 

 Perform the same roles and responsibilities as the HSPA, where required. 

 Meets the requirements of a “Health and Safety Manager,” where required. 

 Coordinates with the Program Manager, Deputy Program Manager and the Project 
Manager (and the HSPA or SSHO, as necessary) on all site or worker health and safety 
matters.  

Health and Safety Program Administrator(s) 
The AGVIQ-CH2M HILL HSPAs administers the overall health and safety program for the 
AGVIQ-CH2M HILL program and reports directly to the Program Management and the 
Program CIH with regard to AGVIQ-CH2M HILL program or significant project matters. 
The HSPA is responsible for supporting and assisting the AGVIQ-CH2M HILL program 
staff in executing the required health and safety policies and procedures adopted by the 
program, for implementation. The HSPA responsibilities include, but are not limited to the 
following:  

 Develop and/or review the project HSP for final approval by the CIH.  

 Review and accept or reject subcontractor pre-qualification questionnaires that fall 
outside the performance range delegated to the Contracts Administrator (KA). 

 Review and accept or reject subcontractor training records and site-specific safety 
procedures prior to start of subcontractor’s field operations. 

 Support the SSHO’s oversight of subcontractor (and lower tier subcontractors) HS&E 
practices and interfaces with third parties, as necessary. 

 Support and assist program staff in executing the HS&E policies and procedures 
adopted by the program for implementation, including the program BBLPS. Provide 
consultation and direction to project staff with regard to HS&E project and program 
requirements and industrial hygiene practices. 

Site Supervisor  
Site supervisors are entrusted with special duties concerning the safety and health of 
employees. They are critical links to the success injury and illness prevention program and 
are key comments to achieve assisting with Loss Prevention goals. For this project, the site 
supervisor reports to the AGVIQ-CH2M HILL overall Project Manager on all project 
matters. Site supervisor responsibilities include but are not limited to the following: 
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 Providing adequate pre-project planning to allow for the effective procurement of 
appropriate equipment, materials, safety related systems or documents to facilitate the 
execution of individual project tasks in a safe and efficient manner; 

 Coordinating the equipment and material needs to be procured by AGVIQ-CH2M HILL 
for the proper execution of the project.  

 Promotes proper field communication and coordination with the overall project 
manager, field staff and client, as necessary, to personnel assigned to promote the 
proper execution of the project.  

 Implementing the health and safety (H&S) aspects of the AGVIQ-CH2M HILL program 
and ensuring that any onsite AGVIQ-CH2M HILL personnel adhere to the requirements 
of this HSP (and APP), host facility conditions or other applicably health and safety 
requirements relayed to project personnel as part of the execution of this project;  

 Conveying hazard information, to which they are advised of, to subordinate employees 
at the contract project site or facility locations; 

 Investigating AGVIQ-CH2MHILL accidents, injuries and illness, that occur under their 
supervision at the contract project site, in accordance with the accident investigation 
procedures identified for the program;  

 Implementing the components of the AGVIQ-CH2M HILL BBLPS including the 
execution of routine pre-job safety overviews at AGVIQ-CH2M HILL contract project 
locations as the project begins, as new tasks are planned, as new project hazards are 
identified or when new project team members are assigned to the project site; 

 Taking prompt action to correct identified acts or conditions which are personally 
observed by a supervisor or brought to the attention of a supervisor that are not 
consistent with the conditions of this HSP or AGVIQ-CH2M HILL health and safety 
program requirements ; 

 Promoting and ensuring an appropriate project safety culture for subordinate site 
personnel by positive example; and 

 Stopping or correcting questionable acts or identified conditions that are under a 
supervisor’s responsibility and which are inconsistent with established safety standards, 
AGVIQ-CH2M HILL policies and procedures and requirements established by Site APP. 

Site Safety and Health Officer 
The SSHO is responsible for verifying that the project is conducted in a safe and healthy 
manner and includes the following specific obligations: 

 Verify this HSP remains current and amended when project activities or conditions 
change. 

 Coordinates with the Site Supervisor and the Project Manager (overall) on all site 
matters and reports to the Program CIH (or HSPA as an alternate) on all health and 
safety matters. 
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 Verify AGVIQ-CH2M HILL site personnel and subcontractor personnel read, or have 
been briefed on the contents of this HSP, and sign Attachment 2, HSP/AAPP 
“Acknowledgement Form” prior to commencing field activities. 

 Verify AGVIQ-CH2M HILL site personnel and subcontractor personnel have completed 
any required specialty training (e.g., fall protection, confined space entry) and medical 
surveillance as identified in Section 2, and maintain the Subcontractor H&S Tracking 
Form, where applicable (Attachment 4). 

 Verify adherence with the requirements of this HSP and applicable the subcontractor’s 
health and safety plan(s). 

 Act as the project “Hazard Communication Coordinator”. 

 Act as the project “Emergency Coordinator” and perform the responsibilities outlined in 
this HSP or as maybe required to properly coordinate the onsite response of 
emergencies, as they arise. 

 Verify that safety meetings are conducted at least daily or more frequently as project 
tasks or hazards change and documented for the project record in accordance with the 
requirements of the BBLPS. 

 Verify that project H&S forms and permits, found in Attachment 5, are being used as 
intended. 

 Verify that Project Activity Self-Assessment Checklists, found in the CH2M HILL, Inc. 
SOPs referenced in this HSP, are being used as intended. 

 Implement the Drug Free Workplace Program (DFWP). 

 Verify that project files available to site personnel include copies of executed 
subcontracts and subcontractor certificates of insurance (including named additional 
insured), bond, contractor’s license, training and medical monitoring records, and site-
specific safety procedures prior to start of subcontractor’s field operations. 

 Manage interface with third parties in a manner consistent with our contract/ 
subcontract agreements and the applicable standard of reasonable care. 

 Coordinate with the HSPA(s) or Program CIH regarding AGVIQ-CH2M HILL and 
subcontractor operational performance, and third-party interfaces.  

 Ensure that the overall, job-specific, HS&E goals are fully and continuously 
implemented. 

The SSHO is responsible for coordinating with the AGVIQ-CH2M HILL individual 
responsible for site operations (i.e., Site Superintendent/Manager or Field Team Leader) 
and Project Manager, as necessary. In general, the Project Manager will contact the client in 
the event accidents, injuries or property damage occurs on the project site. The Program 
CIH or HSPA(s), as necessary, should be contacted by the SSHO as appropriate. 
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AGVIQ-CH2M HILL Program Participants  
All AGVIQ-CH2M HILL Program participants (i.e., “employees”), regardless of job title, 
share the responsibility for executing their assigned tasks in a healthy and safe manner and 
must report any or acts or conditions that are not consistent with established health and 
safety procedures and protocols at the project site without fear of reprisal. It is imperative 
that AGVIQ-CH2M HILL Program participants observe the following minimum 
requirements in order to achieve a safe and healthy workplace: 

 Each employee must familiarize themselves with the contents this HSP and the general 
safety rules herein. 

 Each employee will practice procedures and follow all safety rules and regulations for 
the successful completion of any job task. 

 All employees will wear the necessary PPE required for the job or task as specified by 
the APP/HSP or other applicable program requirements. 

 The employee will notify their immediate supervisor of any potential workplace hazard 
or work practice that is not consistent with the AGVIQ-CH2M HILL health and safety 
policies and procedures and could result in an accident, injury, illness, environmental 
releases, or destruction of property. 

 The employee will report all accidents to an immediate supervisor regardless of whether 
injury or property damage resulted. This includes all near misses (accidents without 
injury or damage). This requirement serves to bring unsafe conditions to the attention of 
management. 

 Each employee will be subject to contraband search for safety purposes and for the 
safety of fellow employees. 

 Violations of published safety policies and procedures may be cause for disciplinary 
actions up to and including dismissal. 

 Each employee this is taking any prescription or over the counter medications that could 
alter the manner in which they could be treated in an emergency or effect their job 
performance/safety of the employee or other employees in the work environments (i.e., 
via heavy equipment operations) shall notify their supervisor prior to beginning work. 

2.3 Subcontractors 
Subcontractors covered by this HSP must be provided a copy of it to read and accept prior 
to initiating work on this site. However, this plan does not address hazards associated with 
the tasks and equipment that the subcontractor has expertise in (e.g., electrical, excavation, 
demolition). Subcontractors are responsible for the health and safety procedures specific to 
their work, and are required to submit these procedures to AGVIQ-CH2M HILL for review 
before the start of field work. It is critical that subcontractor work be performed in a manner 
that is consistent with applicable OSHA standards (29 CFR 1910, 29 CFR 1926), EM 385 1-1 
or other applicable health and safety plan(s)/protocols. The AGVIQ-CH2M HILL SSHO 
should verify that subcontractor employee training records (and medical clearance, fit test 
records, where applicable) are current and must monitor and verify Subcontractor 
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adherence with the established plan(s) and performance requirements. AGVIQ-CH2M HILL 
oversight does not relieve subcontractors of their responsibility for effective implementation 
and compliance with the established plan(s), protocols, or established safety regulations.  

AGVIQ-CH2M HILL should continuously endeavor to observe subcontractors’ safety 
performance. This goal should be reasonable, and include observing for hazards or practices 
and procedures that are not consistent with established H&S requirements that are both 
readily observable and occur in common work areas. AGVIQ-CH2M HILL is not 
responsible for exhaustive observation for hazards and unsafe practices. In addition to this 
level of observation, the SSHO is responsible for confirming AGVIQ-CH2M HILL 
subcontractor performance against both the subcontractor’s safety plan and applicable self-
assessment measures. Project Activity Self-Assessment Checklists contained in referenced 
CH2M HILL, Inc. Standard of Practice (SOP) documents are to be used by the SSHO to 
review subcontractor performance. 

Health and safety related communications with AGVIQ-CH2M HILL subcontractors should 
be conducted as follows: 

 Request subcontractor personnel to read the HSP and then require them to sign the 
HSP/AAPP Acknowledgement Form included in Attachment 2 of this HSP. 

 Request subcontractor(s) to brief the project team on the hazards and precautions related 
to their work. 

 When apparent conditions, actions, or practices are observed that are not consistent with 
this HSP, AGVIQ-CH2M HILL Health and Safety Program, or other Health and Safety 
protocols, notify the subcontractor safety representative and require corrective action—
the subcontractor is responsible for determining and implementing necessary controls 
and corrective actions. 

 When identified conditions or practices/actions that are not consistent with AGVIQ-
CH2M HILL HS&E policies and procedures, or other applicable Health and Safety 
protocols are repeated or persist, notify the subcontractor safety representative and stop 
affected work until adequate corrective measures are implemented. See Stop Work 
Order (SWO) Form in Attachment 5 of this HSP. 

 When an apparent imminent danger exists, immediately remove all affected AGVIQ-
CH2M HILL employees and subcontractors, notify subcontractor safety representative, 
and stop affected work until adequate corrective measures are implemented (see SWO 
form). Notify the Project Manager and CIH and/or the HSPA(s) as appropriate. 

 Document all oral health and safety related communications in project field logbook, 
daily reports, or other records. 

 Additional Subcontractor Management requirements are also defined in Section 5.0 of 
the AAPP (Attachment 1 of this HSP). 
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3.0 Project-Specific Hazards 

Exposure to certain project specific hazards in the work place may include injury/accidents 
or property damage due to execution of a variety of assigned tasks or as a result of existing 
site conditions. This section of the HSP is provided to aid in the recognition of potential 
specific and general project hazards and identify procedures and practices to be implemented 
on the job site that may reduce or eliminate accidents/injuries and property damage that may 
be attributed to these hazards. All AGVIQ-CH2M HILL personnel are required to contact the 
designated HSPAs or CIH identified in this HSP regarding any questions or concerns to 
ensure the execution of this task order in a healthy and safe manner.  

The following areas/activities are not specifically covered under this HSP and must not 
be performed unless this HSP is amended and approved accordingly.  

 Areas where MPPEH, CWA, biological (chemical), radiological, or nuclear threat may be 
encountered. 

 Any other section identified in this HSP or AAPP marked as (Reserved). 

3.1 Adverse Weather 
Sudden inclement weather can rapidly encroach upon field personnel. Because of the time 
of year (fall) that this project is being executed and its geographical location (South West 
Maine) field crew members could experience a variety of adverse weather conditions during 
the course of a normal work assignment. Personnel performing work outdoors should carry 
clothing appropriate for foul weather conditions (rain gear, hard hat liners, rubber boots, 
lined gloves, etc.). In severe weather conditions, (i.e., high wind, rain squalls, electrical 
storms), the field crews must evacuate from an outdoor work environment area and find 
safe shelter until the weather abates and until a decision is made to resume the field 
activities. Even though much of the field operations may be performed within sheltered 
environments, the following information is provided for field personnel subject to outdoor 
work environments as procedures must be exercised where adverse weather is encountered 
or is expected to occur during an assigned work day. 

 Frequently observe the skyline for developing rain squalls, thunder storms or other 
severe weather systems that may be developing. Check internet, local TV weather or 
radio channels for daily forecasts and plan daily work activities accordingly. Have a 
portable radio available on site to monitoring local weather or marine forecasts. If onsite 
internet or radio monitoring are not available, check with the NASB security office if 
severe weather systems appear to be developing. If not check with home office support 
personnel who may be able to determine the severity of developing storm systems 
through internet access or other methods. 

 Bring clothing suitable for anticipated daily weather conditions.  

 Shut down operations during heavy rain/lightning events, high wind or heavy snow 
conditions and identify “safe haven” location. Safe haven locations should be identified 
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prior to the start of work. Safe haven structures must be grounded where there is a 
potential for a lightning event. 

 Implement cold or heat stress monitoring, as necessary, defined in this HSP.  

 Implement the Hurricane Preparedness Plan contained in this HSP, as conditions 
warrant. 

3.1.1 Lightning 
Preparedness and caution are the best defenses against lightning. Many lightning deaths 
and injuries happen before or after a thunderstorm’s peak. The site manager or SSHO shall 
monitor weather forecasts for predictions of electrical storms in the area. At first sight of 
lightning, operations shall be stopped and only resumed when conditions permit. The site 
manager or SSHO shall monitor weather conditions to determine when it is appropriate to 
resume work. The lightning safety recommendation is 30-30: Seek refuge when thunder 
sounds within 30 seconds after a lightning flash; and do not resume activity until 30 minutes 
after the last thunder clap. Some other general precautions include: 

 Know where to go and how long it will take to get there. If possible, take refuge in a 
large building or vehicle. Do not go into a shed in an open area. 

 The inclination to see trees as enormous umbrellas is the most frequent and most deadly 
mistake. Do not go under a large tree that is standing alone. Likewise, avoid poles, 
antennae and towers. 

 Stay away from lakes, streams, pools, or any water. 

 Stay away from railroad tracks that can carry lightning charges for long distances. 

 If the area is wide open, go to a valley or ravine, but be aware of flash flooding. Do not 
stand on top of a hill. 

 If you are caught in a level open area during an electrical storm and you feel your hair 
stand on end, drop to your knees, bend forward and put your hands on your knees or 
crouch. The idea is to make yourself less vulnerable by being as low to the ground as 
possible and taking up as little ground space as possible. Lying down is dangerous, 
since the wet earth can conduct electricity. Do not touch the ground with your hands. 

 Do not use telephones during electrical storms, except in the case of emergency. 

3.2 Aerial Lifts 
(Reference CH2MHILL SOP # HSE&Q-301, Aerial Lifts) 

(Reserved) 

3.3 Air Compressor Operations 
(Reserved) 
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3.4 Asbestos 
(Reference CH2MHILL SOP # HSE&Q-502, Asbestos) 

(Reserved) 

3.5 Chemical Injections  
(Reserved) 

3.6 Concrete Work 
(Reference CH2MHILL SOP # HSE&Q 302, Concrete & Masonry) 

(Reserved) 

3.7 Confined Space Entry  
(Reference CH2MHILL # HSE&Q 203, Confined Space Entry) 

(Reserved) 

3.8 Constituents of Concern 
Constituents of concern are listed in Table 3-1 for the former East Brunswick Remote Radio 
Transmitter Site.  

TABLE 3-1 
Constituents of Concern 

Constituents 
Location & Maximum 

Concentration  

Exposure
Limit in 
(PEL)b IDLH 

Symptoms and Effects of 
Exposure 

PIPd 

(eV) 

Arsenic 

EB-SO-SS01B-0012; 
S=12.3 µg/kg 
EB-SO-SS09-0012; 
S=12.9 µg/kg 

0.01 
mg/m3 

5 
Ca 

Ulceration of nasal septum, 
respiratory irritation, dermatitis, 
gastrointestinal disturbances, 
peripheral neuropathy, 
hyperpigmentation 

NA 

Antimony 

EB-SO-SS01B-0012; 
S=10.4 µg/kg 
EB-SO-SS09-0012; 
S=5.05 µg/kg 

0.5 
mg/m3 

50 Irritation eyes, skin, nose, throat, 
mouth; cough; dizziness; 
headache; nausea, vomiting, 
diarrhea; stomach cramps; 
insomnia; anorexia; unable to 
smell properly 

NA 

Benzo(a)Anthracene 
PNAs (Limits as Coal Tar 
Pitch) 

EB-SO-SS01B-0012; 
S=1200 
EB-SO-SS02-0012; 
S=2000 
EB-SO-SS05A-0004; 
S=220 

0.2 
mg/m3 

80  
Ca 

Dermatitis, bronchitis, [potential 
occupational carcinogen] 

UK 

Benzo(a)Pyrene 
PNAs (Limits as Coal Tar 
Pitch) 

EB-SO-SS01A-0012 
S=80 
EB-SO-SS01B-0012; 
S=390 
EB-SO-SS01-0012; S=44 
EB-SO-SS02-0012; 
S=1100 
EB-SO-SS05A-0004; 
S=160 
EB-SO-SS08-0012; S=40 
EB-SO-SS09-0012; S=29 

0.2 
mg/m3 

80  
Ca 

Dermatitis, bronchitis, [potential 
occupational carcinogen] 

UK 
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TABLE 3-1 
Constituents of Concern 

Constituents 
Location & Maximum 

Concentration  

Exposure
Limit in 
(PEL)b IDLH 

Symptoms and Effects of 
Exposure 

PIPd 

(eV) 

Benzo(b)Fluoranthene 
PNAs (Limits as Coal Tar 
Pitch) 

EB-SO-SS01A-0012 
S=520 
EB-SO-SS01B-0012; 
S=2300 
EB-SO-SS01-0012; 
S=280 
EB-SO-SS02-0012; 
S=2100 
EB-SO-SS05A-0004; 
S=1200 

0.2 
mg/m3 

80  
Ca 

Dermatitis, bronchitis, [potential 
occupational carcinogen] 

UK 

Cadmium 

EB-SO-SS01B-0012; 
S=2.3 µg/kg 
EB-SO-SS02-0012; 
S=1.5 µg/kg 
EB-SO-SS09-0012; 
S=8.6 µg/kg 

0.005 
mg/m3 

9 
Ca 

Pulmonary edema, coughing, 
chest tightness/pain, headache, 
chills, muscle aches, nausea, 
vomiting, diarrhea, difficulty 
breathing, loss of sense of 
smell, emphysema, mild anemia 

NA 

Chromium (as Cr(II) & Cr(III)) EB-SO-SS01B-0012; 
S=23.7 µg/kg 
EB-SO-SS09-0012; 
S=23.8 µg/kg 

0.5 
mg/m3 

25 Irritated eyes, sensitization 
dermatitis, histologic fibrosis of 
lungs 

NA 

Chrysene 
PNAs (Limits as Coal Tar 
Pitch) 

EB-SO-SS01B-0012; 
S=2200 
EB-SO-SS02-0012; 
S=1800 

0.2 
mg/m3 

80  
Ca 

Dermatitis, bronchitis, [potential 
occupational carcinogen] 

UK 

Cobalt 

EB-SO-SS09-0012; 
S=7.4 µg/kg 

0.02 
mg/m3 

20 Cough, dyspnea (breathing 
difficulty), wheezing, decreased 
pulmonary function; weight loss; 
dermatitis; diffuse nodular 
fibrosis; resp hypersensitivity, 
asthma 

NA 

Copper 

EB-SO-SS01B-0012; 
S=34600 ug/kg 
EB-SO-SS02-0012; 
S=360 ug/kg 
EB-SO-SS09-0012; 
S=325 ug/kg 
 

1 
mg/m3 

100 Irritation eyes, nose, pharynx; 
nasal septum perforation; 
metallic taste; dermatitis; in 
animals: lung, liver, kidney 
damage; anemia 

NA 

Dibenzo(A,H)Anthracene 
PNAs (Limits as Coal Tar 
Pitch) 

EB-SO-SS01B-0012; 
S=70 
EB-SO-SS02-0012; 
S=220 
EB-SO-SS05A-0004; 
S=31 

0.02 
mg/m3 

20 Cough, dyspnea (breathing 
difficulty), wheezing, decreased 
pulmonary function; weight loss; 
dermatitis; diffuse nodular 
fibrosis; resp hypersensitivity, 
asthma 

NA 

Indeno(1,2,3-CD)Pyrene 
PNAs (Limits as Coal Tar 
Pitch) 

EB-SO-SS01B-0012; 
S=220 
EB-SO-SS02-0012; 
S=760 

0.02 
mg/m3 

20 Cough, dyspnea (breathing 
difficulty), wheezing, decreased 
pulmonary function; weight loss; 
dermatitis; diffuse nodular 
fibrosis; resp hypersensitivity, 
asthma 

NA 

Iron 
(as Iron Oxide) 

EB-SO-SS01B-0012; 
S=16700 µg/kg 
EB-SO-SS09-0012; 
S=116000 ug/kg 

5 
mg/m3 

2500 Benign pneumoconiosis with X-
ray shadows indistinguishable 
from fibrotic pneumoconiosis 
(siderosis) 

NA 

Lead 

EB-SO-SS01B-0012; 
S=871 µg/kg 
EB-SO-SS02-0012; 
S=85.7 µg/kg 
EB-SO-SS09-0012; 
S=431 µg/kg 

0.05 
mg/m3 

100 Weakness lassitude, facial 
pallor, pal eye, weight loss, 
malnutrition, abdominal pain, 
constipation, anemia, gingival 
lead line, tremors, paralysis of 
wrist and ankles, 
encephalopathy, kidney disease, 
irritated eyes, hypertension 

NA 
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TABLE 3-1 
Constituents of Concern 

Constituents 
Location & Maximum 

Concentration  

Exposure
Limit in 
(PEL)b IDLH 

Symptoms and Effects of 
Exposure 

PIPd 

(eV) 

Manganese 

EB-SO-SS09-0012; 
S=552 µg/kg 

0.2 
mg/m3 

500 Manganism; asthenia, insomnia, 
mental confusion; metal fume 
fever: dry throat, cough, chest 
tightness, dyspnea (breathing 
difficulty), rales, flu-like fever; 
low-back pain; vomiting; malaise 
(vague feeling of discomfort); 
lassitude (weakness, 
exhaustion); kidney damage 

NA 

PCBs as Aroclor-1260 
(Limits as Aroclor 1254) 

EB-SO-SS02-0012; 
S=240 

0.5 
mg/m3 

5 
Ca 

Eye and skin irritation, acne-
form dermatitis, liver damage, 
reproductive effects 

UK 

Pyrene 
PNAs (Limits as Coal Tar 
Pitch 

EB-SO-SS01B-0012; 
S=4200 
EB-SO-SS02-0012; 
S=3100 

0.02 
mg/m3 

20 Cough, dyspnea (breathing 
difficulty), wheezing, decreased 
pulmonary function; weight loss; 
dermatitis; diffuse nodular 
fibrosis; resp hypersensitivity, 
asthma 

NA 

Selenium 

EB-SO-SS09-0012; 
S=2.1 µg/kg 

0.2 
mg/m3 

1 irritation eyes, skin, nose, throat; 
visual disturbance; headache; 
chills, fever; dyspnea (breathing 
difficulty), bronchitis; metallic 
taste, garlic breath, 
gastrointestinal disturbance; 
dermatitis; eye, skin burns; in 
animals: anemia; liver necrosis, 
cirrhosis; kidney, spleen 
damage 

NA 

Zinc 
(respirable) 

EB-SO-SS01B-0012; 
S=3140 µg/kg 
EB-SO-SS02-0012; 
S=247 µg/kg 
EB-SO-SS09-0012; 
S=4840 µg/kg 
 

2 
mg/m3 

500 Metal fume fever: chills, muscle 
ache, nausea, fever, dry throat, 
cough; lassitude (weakness, 
exhaustion); metallic taste; 
headache; blurred vision; low 
back pain; vomiting; malaise 
(vague feeling of discomfort); 
chest tightness; dyspnea 
(breathing difficulty), rales, 
decreased pulmonary function 

NA 

Footnotes: 
a Specify sample-designation and media:  SB (Soil Boring), A (Air), D (Drums), GW (Groundwater), L (Lagoon), TK (Tank), S (Surface Soil), SL (Sludge), SW (Surface 
Water), SED (Sediment). 
b Appropriate value of OSHA Permissible Exposure Limit (PEL). 
c IDLH = immediately dangerous to life and health (units are the same as specified “Exposure Limit” units for the contaminant); NL = No limit found in reference materials; 
CA = Potential occupational carcinogen. 
d PIP = photoionization potential; NA = Not applicable; UK = Unknown. 
e Denotes a ceiling value (15 minutes) unless otherwise identified.  
μg/L = Denotes sample concentration is in micrograms per liter.  
mg/L = Denotes sample concentration is in milligrams per liter. 
 

3.8.1 Potential Routes of Exposure 
Dermal: Contact with contaminated media. This route of exposure is minimized through 
proper use of PPE, as specified in Section 5.0. 

Inhalation:  Vapors and contaminated particulates. This route of exposure is minimized by 
avoiding exposure to leveled levels or air borne contaminants through proper 
implementation of ambient air monitoring procedures and adhering to the action levels, as 
specified in Section 6.0 of this HSP. 
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Inadvertent injection of contaminated media. This route should not present a concern 
unless a puncture of contaminated PPE were to occur, resulting in breaking the employee’s 
skin, and unless the resulting wound was impacted by contaminated media. 

Other:  Inadvertent ingestion of contaminated media. This route should not present a 
concern if good hygiene practices are followed (e.g., wash hands/face before eating 
drinking or smoking). 

3.8.2 Respiratory Protection  
(Reference CH2M HILL- SOP# HSE&Q 117, Personal Protective Equipment) 

For the execution of this project, personnel will not require Level C Personnel Protective 
Equipment (PPE). If respiratory protection becomes necessary, stop work and notify the 
CIH for direction. For this project, it is understood that the established Respiratory 
Protection Program requirements for site personnel shall be the Respiratory Protection 
Program established by the site worker’s employer. Each employer Respiratory Protection 
Program shall comply with the most applicable requirements of 29 CFR 1910.134, 
Respiratory Protection. However, the conditions listed below shall be considered critical 
components to critical components to any viable Respiratory Protection Program.  

 Any respirator user shall be medically evaluated by a licensed physician who is 
knowledgeable in occupational medicine and is determined to be capable of wearing a 
respirator without endangering the employee’s health; 

 The correct type of respiratory protection equipment is selected for the condition to be 
encountered and used to properly protect the user against expected inhalation hazards; 

 The selected respiratory protection equipment provides an appropriate fit for the 
user/wearer and a fit test fit is conducted for a respirator user when: 

 prior to initial use of the respirator  
 whenever a different respirator face piece (size, style, model or make) is used, and at 

least annually thereafter 
 whenever the employee reports, employer, supervisor, program administrator, 

Physician or other Licensed Health Care Professional (PLHCP), makes visual 
observations of changes in the employee's physical condition that could affect 
respirator fit 

 fit tests shall not be conducted if there is any hair growth between the skin and the 
face piece sealing surface, such as hair, stubble beard growth, beard, mustache or 
sideburns which cross the respirator sealing surface 
 the selected respiratory protection equipment maintained in a clean condition 

and in good working order 

 Any worker required to wear a respirator at any time shall receive training in 
donning and doffing, cleaning and storage, maintenance and inspection 
procedures, methods for performing positive and negative fit test checks prior to 
each use, proper usage, and limitations of the respirators used of the selected 
respiratory protection device 
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 Responsibilities for both the employee (respirator user) and the employer shall 
be established and delivered to the employee 

To accomplish these requirements, an employer Respiratory Protection Program (RPP) must 
be developed and implemented to facilitate reduction of employee exposure to toxic 
chemical agents and to ensure employees are made aware of and familiar with expectations 
for respirator use and care requirements, as well as the respirators use limitations.  

All site personnel who wear a respirator shall be given a medical evaluation prior to such 
use. A licensed physician, knowledgeable in occupational medicine, must conduct the 
evaluation and provide written authorization for respirator use and the authorization must 
be included in the employee’s permanent record. At a minimum, the medical evaluation 
must be repeated annually.  

To ensure proper wearer fit, an annual “fit test” must be provided for a specific make, 
model and size of a selected respiratory protection device. A fit test is the use of a protocol 
to qualitatively or quantitatively evaluate the fit of a respirator on an individual. An 
additional fit test must be performed whenever any of the conditions identified above for 
testing are met. There are two (2) types of respirator fit tests that can be performed, A 
Qualitative Fit Test (QNFT) and a Qualitative Fit Test (QLFT). The fit test shall be administered 
using an Occupational Safety and Health Administration (OSHA)-accepted QNFT or QLFT 
or protocol. The OSHA-accepted QNFT and QLFT protocols and procedures are contained 
in Appendix A 29CFR1910.134. 

A QNFT means an assessment of the adequacy of respirator fit by numerically measuring 
the amount of “leakage” (of ambient air) into or through the sealed surface of the respirator. 
The fit test shall be administered using an OSHA-accepted QNFT protocol. If the fit factor, 
as determined through an OSHA-accepted QNFT protocol, is equal to or greater than 500 
for tight-fitting full face pieces, the QNFT has been passed with that respirator. However, in 
many cases a manufacturer of a respirator may designate a fit factor greater than that 
identified herein, and then the more stringent manufacturer fit factor shall be achieved 
(i.e. fit factor of 1000 or 2000). 

A QLFT means a pass/fail fit test to assess the adequacy of respirator fit that relies on the 
individual's response to a test agent. QLFT may only be used to fit test negative pressure 
air-purifying respirators that must achieve a fit factor of 100 or less. 

The following information is intended to be guidelines for respirator selection and use:  

 No respirators shall be purchased or used unless the intended application has been 
approved by the employee’s employer.  

 Only NIOSH-approved respirators should be used.  

 Respirators shall be selected on the basis of the potential hazard to which the worker is 
exposed. The following factors must be considered in making this selection:  

 The identity of the substance(s) present in the work environment for which 
protection is needed and the potential maximum concentration a worker could be 
exposed to; 
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 The physical state of the contaminant (gas, vapor, dust, mist, asbestos fiber, etc., or a 
combination); 

 The permissible exposure limit, threshold limit value, ceiling or worker protection 
level value and “toxicity” of each substance the wearer could be exposed to; 

 The protection factor listed for the respirator type.  
 The possibility of skin absorption or severe eye irritation.  
 The possibility of oxygen deficiency.  
 Any limitations or restrictions applicable to the types of respirators being considered 

that could make them unsafe in the environment involved.  
 At no time will a respirator be selected that offers less protection than is required for the 

particular condition(s) under which it is to be used. However, a respirator type offering 
a greater protection factor than needed may be selected.  

 Prior to using any respiratory protective equipment, effected personnel shall review and 
implement all applicable components of Respiratory Protection Programs that may be 
more applicable to the employee. 

Prior to using any respiratory protective equipment, affected personnel shall review and 
implement all applicable components of CH2M HILL SOP # HSE&Q-121, Respiratory 
Protection or other employer Respiratory Protection Program (i.e. TIKIGAQ Corporation, 
Subcontractor) that may be more applicable to the employee. 

3.8.3 Chemical, Biological Radiological, or Nuclear Hazards and Controls 
(Reserved) 

3.9 Cranes 
(Reference SOP # HSE&Q 303, Cranes) 

(Reserved) 

3.9.1 Critical Lift 
(Reserved) 

3.10 Cutting Operations 
(Reference CH2MHILL SOP# HSE&Q 314, Welding & Cutting) 

It is anticipated that cutting operations may be required to cut existing exposed coaxial 
cables and copper grounding wires. When cutting operations are required on-site, the 
following processes and precautions must be executed.  

 Review and implement all applicable components of CH2MHILL # HSE&Q 314, 
Welding & Cutting. 

 Secure an Nave Air Station Brunswick (NASB) hot work permit as required for any 
cutting activity considered as Hot Work and exercise Fire Prevention measures 
identified in this HSP.  
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 Hot Work (non confined space) is defined as “hot riveting, welding, burning, abrasive 
blasting, or other fire- or spark-producing operations”. 

 Hot work (confined space) is defined as “hot work in confined space: any activity 
involving riveting, welding, burning, powder-actuated tools, or similar fire-producing 
operations. Grinding, drilling, abrasive blasting, or similar spark-producing operations 
are also considered hot work except when such operations are isolated physically from 
any atmosphere containing more than 10% of the lower explosive limit of a flammable 
or combustible substance”. 

 Hot Work Permit is defined as “written authorization to perform operations (for 
example, riveting, welding, cutting, burning, and heating) capable of providing a source 
of ignition.” 

 Exercise appropriate fire prevention measures such maintaining appropriate size, type 
and quantity of fire extinguishers in the work area, pre-wet area surrounding the cutting 
or welding operation, protect the surrounding cutting area with fire proof materials and 
remove flammable or combustible materials from the area where welding and cutting 
operations are to be engaged. Station a fire watch adjacent cutting or welding work zone 
but still minimize the total amount of personnel in the work area to “essential 
personnel” only.  

 Prior to performing any cutting operations, evaluate work areas for the potential 
presence or build-up of hazardous atmosphere conditions that would require the use of 
a multi-gas meter (LEL, O2, H2S, CO) to verify there are no potentially explosive 
conditions or hazardous atmospheres in the work area. If the potential exists, verify 
atmospheric conditions of the work area and document readings. Perform periodic 
checks of the work area for the duration of the welding and cutting procedure. 

 During welding or cutting activities, use protective eye equipment which meets the 
shading where light emitting energy is generated. Use face protection, as necessary to 
mitigate injuries to the face that may be associated with the selected cutting or welding 
method. Protective equipment for these activities shall meet the requirements of 
29CFR19126.102, Eye and Face Protection. 

 Wear a face shield and fire retardant clothing during when cutting with an oxy-
acetylene torch or similar cutting equipment and when performing welding operations.  

 Only qualified personnel (by training or experience) are permitted to operate cutting or 
welding equipment.  

 During any welding and cutting operations, ensure that sparks are not directed towards 
the location of 1) flammable/combustible materials 2) other site personnel 3) property 
that could be damaged. 

 Cutters, welders, and their supervisor shall be trained or possess sufficient experience to 
perform the safe operation of their equipment, cutting practices cutting. Proper training 
in respiratory and fire protection may also be applicable. 

 All cutting equipment (i.e. cutting heads, hoses, cylinders and values) and welding 
stingers shall be inspected before each use to ensure that all required safety devices and 
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ancillary equipment are in place and properly functioning. Defective equipment shall be 
removed from service, replaced or repaired, and re-inspected before again being placed 
in service. 

 Coatings that exist on surfaces, which may potentially create hazardous fumes (i.e. 
Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Chromium (VI), Cobalt, 
Copper, Lead, Manganese, Mercury, Nickel, Ozone, Selenium, Silver, or Vanadium) 
when ground, heated or otherwise cut, shall be removed a sufficient distance from the 
area to be heated, to ensure any temperature increase of the un-stripped metal will not 
be appreciable. Whenever these materials are encountered in confined spaces, local 
mechanical exhaust ventilation and personal respiratory protective equipment shall be 
used. The use of local mechanical exhaust ventilation systems that permit the re-entry of 
exhaust air back into the work area, or local exhaust which incorporate a system for the 
filtration and recirculation of exhaust air back into the work area shall not be permitted. 
Whenever these materials, except beryllium and chromium (VI), are encountered in 
outdoor operations, and local mechanical exhaust ventilation systems sufficient to 
reduce and maintain personal exposures to within acceptable limits are not provided, 
then appropriate respiratory protective equipment shall be used.  

 When cutting, welding or heating toxic surface coatings (paints, preservatives, surface 
stripping chemicals, etc.) in enclosed spaces, all surfaces covered with the coatings shall 
be stripped of such for a distance of at least 4 in (10.1 cm) from the area of heat 
application or the employees shall be protected by airline respirators. 

3.10.1 Compressed Gas Cylinders 
(Reserved) 

3.11 Drilling 
(Reference CH2MHILL SOP # HSE&Q 204, Drilling) 

(Reserved) 

3.12 Demolition  
(Reference CH2MHILL SOP # HSE&Q 305, Demolition) 

(Reserved) 

3.13 Electrical Safety 
(Reference CH2MHILL SOP # HSE&Q 206, Electrical Safety) 

Several types of electrical hazards may be encountered during the execution of the project. 
These hazards might include, but not be limited to, the use of generators, power cords, or 
from inadvertent contact of heavy equipment with overhead or underground 
electrical/communication utilities or aboveground transformer units during excavation or 
material handling operations.  
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 Review and implement all applicable components of CH2MHILL SOP # HSE&Q-206, 
Electrical Safety, except where other requirements may be more stringent. 

 Only qualified personnel are permitted to work on unprotected energized electrical 
systems. 

 Do not tamper with electrical wiring and equipment unless qualified to do so. All 
electrical wiring and equipment must be considered energized until hazardous energy 
control procedures (i.e., lock-out/tag-out) are implemented. 

 Inspect electrical equipment, power tools, and extension cords for damage prior to use. 
Do not use defective electrical equipment and remove from service. 

 All temporary wiring, including extension cords and electrical power tools, must have 
ground fault circuit interrupters (GFCIs) installed. 

 Extension cords must be:  

- Equipped with third-wire grounding.  
- Covered, elevated, or protected from damage when passing through work areas. 
- Protected from pinching if routed through doorways. 
- Not fastened with staples, hung from nails, or suspended with wire. 

 Electrical power tools and equipment must be effectively grounded or double-insulated 
UL approved. 

 Operate and maintain electric power tools and equipment according to manufacturers’ 
instructions. 

 Maintain safe clearance distances between overhead power lines and operating heavy 
equipment unless the power lines have been verified as being de-energized and 
grounded or where insulating barriers have been installed to prevent physical contact. 
To determine proper clearance from energized overhead electric lines, please consult the 
reference table below. 

Nominal System Voltage Minimum Rated Clearance 

0-50 kV 10 ft 

51 - 200 kV 15 ft 

201 - 300 kV 20 ft 

301 – 500 kV 25 ft 

501 – 750 kV 35 ft 

751 – 1000 kV 45 ft 

 
 Temporary lights will not be suspended by their electric cord unless designed for 

suspension. Lights will be protected from accidental contact or breakage.  

 Protect all electrical equipment, tools, switches, and outlets from environmental 
elements. 
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 Do not connect directly to 12-V car batteries as a method for providing electrical power 
for sampling or groundwater well development equipment. Use only proper 12-V 
electrical adapter devices (cigarette lighter type power point adapters) or generators for 
electric sources. 

3.13.1 Energized Electrical Work 
(Reference CH2M HILL SOP HSE-221, Energized Electrical) 

(Reserved) 

3.14 Excavation Activities 
(Reference CH2MHILL SOP # HSE&Q 307, Excavation & Trenching Safety) 

Excavation activities will be engaged to remove contaminated site soils. Specifically, 
excavation of 30 feet wide by 30 feet long and 2 feet deep will be made to remove soils at the 
three excavation sites. Excavation activities will also be conducted at the Sump Pump 
Discharge Area to remove a 10 foot long pipe and a concrete septic tank will be removed at 
the Septic Tank Site.  

Prior to starting excavation activities, the applicability of 29 CFR 1926, Subpart P, and EM 385 
1-1, Section 25, Excavations shall be evaluated. At a minimum, the following procedures must 
be evaluated and executed as part of proposed site excavation operations. 

 Review and implement all applicable components of CH2MHILL SOP # HSE&Q-307, 
Excavation & Trenching Safety.  

 Prior to opening an excavation, underground installations (i.e., utilities, fuel lines) shall 
be located and protected from damage or displacement. Utility companies (utility 
owners) and other responsible authorities shall be contacted to locate and mark the 
locations and, if they so desire, direct or assist with protecting the underground 
installations. When required, the AGVIQ-CH2M HILL or designated subcontractor shall 
obtain a “Dig Permit” or “Excavation Permit” from the NAS Brunswick designated 
point of contact (POC) having jurisdiction prior to initiation of and excavation work. See 
the “Procedures for Locating Buried Objects/Utilities” contained in this HSP for 
additional information.  

 When personnel will be in or around and excavation, a competent person shall inspect 
the excavation, adjacent areas, and protective systems daily, as needed throughout the 
work shifts and after every rainstorm or other hazard-increasing event. If evidence of a 
situation that could result in possible cave-ins, slides, failure of protective systems, 
hazardous atmospheres, or other hazardous condition is identified, exposed workers 
shall be removed from the hazard and all work in the excavation stopped until 
necessary safety precautions have been implemented. The competent person is also 
required to monitor and inspect equipment use in water removal operations (i.e., pump 
systems). Documentation of excavation inspections must be available on site at all times.  
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A competent person is defined as:  

 An individual who is capable of identifying existing and predictable hazards in the 
surroundings or working conditions which are unsanitary, hazardous, or dangerous 
to employees and who has authority to take prompt corrective measures to eliminate 
them. The competent person should be an individual designated by the employee’s 
respective employer.  

 Excavated material shall be placed at least 2 feet. (0.6 meter) from the edge of excavation 
or greater distance as necessary to prevent excessive loading (and potential collapse) of 
the excavation face(s).  

 Sloping and benching configurations less than 20’ in depth shall be in accordance with 
29 CFR 1926.652(b) or EM 385 1-1, section 25.C, whichever is more stringent.  

 Where the use of support systems, shields or other protective systems is determined to 
be necessary, the design of said systems shall be in accordance with 29CFR1926.652(c) or 
shall be in EM 385 1-1, section 25.C, whichever is more stringent. 

 Special Excavation Requirements defined by 29CFR1926.651 shall also be evaluated 
prior to the start of site excavation activities. 

 AGVIQ-CH2M HILL personnel must notify and be granted authorization from the 
excavation-competent person prior to entering any excavation. AGVIQ-CH2M HILL 
personnel must follow all excavation requirements established by the competent person. 
A competent person is an individual who is capable of identifying existing and 
predictable hazards in the surroundings or working conditions which are unsanitary, 
hazardous, or dangerous to employees and, who has authority to take prompt corrective 
measures to eliminate them. The competent person must be a person designated by the 
AGVIQ-CH2M HILL. 

 The competent person must inspect the excavation every day and after every hazard 
increasing event. Documentation of this inspection must be available on site at all times.  

 Prior to excavating at a location, buried utilities in the area must be identified. Refer to 
“Procedures for Locating Buried Utilities”, included in this HSP. 

AGVIQ-CH2M HILL personnel must not enter any excavation where protective systems are 
deficient at any time, for any reason. The competent person must be notified of such 
conditions. 

When exploratory excavations are not filled in after their intended use or are left open 
and/or unattended at any time and assuming that 1) excavations are not exposed to the 
public, vehicles or equipment and 2) employees are not routinely exposed to (open) 
excavations and excavations are not greater than 6 feet, then the excavations shall be 
protected by warning barricades or flagging placed at a distance not closer than 6 feet from 
the edge of the excavation. Installed warning barricades need to display an adequate 
warning at an elevation of 3 feet above ground level. 
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3.15 Fall Protection  
(Reference CH2MHILL SOP # HSE&Q 308, Fall Protection) 

(Reserved) 

3.16 Fire Prevention  
It is anticipated that several conditions could exist that could create fires at during general 
site activities as follows:  

 Cutting of metal coaxial cables and copper grounding wires 
 Smoking 
 Fueling operations 
 Field vehicles 
 Heavy equipment operations 

The information provided below is the minimum Fire Prevention procedures that must be 
engaged for the project site. 

 Be cognizant of and adhere to any specific NASB Fire Prevention Procedures and 
Requirements.  

 Only smoke in designated areas, where allowed at all. Designated area must be free of 
combustible, flammable or potentially explosive materials.  

  Flammable/combustible liquids (i.e., gasoline) must be kept in approved Use only 
metal “safety cans” for storage and transfer of fuel. 

 Use funnels and nozzles during fueling operations. 

 Do not fill gasoline containers while positioned in the back of a pick-up truck bed or rear 
storage section of a sport utility type vehicle. 

 Fire extinguishers will be provided so that the travel distance from any work area to the 
nearest extinguisher is less than 100 feet. When 5 gallons or more of a flammable or 
combustible liquid is being used, an extinguisher must be within 50 feet. Extinguishers 
must:  

 Be maintained in a fully charged and operable condition. 

 Be visually inspected each month. 

 Undergo a maintenance check each year.  

 The area in front of extinguishers must be kept clear. 

 Appropriately sized, easily accessible ABC fire extinguisher in work area. Fire 
extinguishers must be inspected monthly (inspection tag) and have an annual 
maintenance/inspection certification (tag) attached to the extinguisher. 



 

HSP 3-15 

 Fire extinguishers shall be approved by a nationally recognized testing laboratory 
and labeled to identify the listing and labeling organization and the fire test and 
performance standard that the fire extinguisher meets or exceeds. 

 Only small incipient stage fires that can be controlled by first response equipment (fire 
extinguishers) shall be engaged by AGVIQ-CH2M HILL. All other fire control 
operations shall be performed by NASB Fire Department or local fire department 
response personnel. Control of any small fire which potentially jeopardizes the safety or 
health of AGVIQ-CH2M HILL or subcontractor personnel shall not be performed.  

3.16.1 Fire Watch – Hot Work Operations 
In any instance where flammable or combustible materials have been exposed to fire 
hazards (such as welding operations, hot metals, or open flame cutting), a fire watch shall 
be assigned to remain at the location for at least 1 hour after the exposure has ended. These 
instances may include, but not be limited to the following;  

 Combustible material closer than 35 ft. (10.7m) to the hot work in either the horizontal or 
vertical direction cannot be removed, protected with flame-proof covers, or otherwise 
shielded with metal or fire-resistant guards or curtains; 

 The hot work is carried out on or near insulation, combustible coatings, or sandwich-
type construction that cannot be shielded, cut back, or removed, or in a space within a 
sandwich type construction that cannot be inerted; 

 Combustible materials adjacent to the opposite sides of bulkheads, metal partitions, or 
sandwich-type construction may be ignited by conduction or radiation; 

 The hot work is close enough to cause ignition through heat radiation or conduction on 
the following: 

 Insulated pipes, bulkheads, or partitions or adjacent to combustible materials and/or 
coatings; 

 The work is close enough to unprotected combustible pipe or cable runs to cause 
ignition; or 

 The host government facility policy, facility fire prevention POC or CTO designated 
GDA requires that a fire watch be posted. 

3.17 Flight Line Safety - General 
(Reserved) 

3.18 Hand Tools 
(Reference CH2MHILL SOP # HSE&Q 210, Hand and Power Tools) 

It is anticipated that hand and power tools will likely used extensively during various 
phases of site operations. The type of hand and power tools needed to properly complete 
assigned tasks could vary extensively, but would likely include the following:  

 Electric powered reciprocating saws 
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 Power saws 
 Various hand tools (pliers, wrenches, screw drivers, saws, ratchet driven tools)  
 Shovels 

Whenever hand and power tools must be used to complete assigned duties the following 
work practices must be implemented, where applicable. 

 Review and implement all applicable components of CH2M HILL SOP # HSE&Q 210, 
Hand and Power Tools.  

 Tools will be inspected prior to use, and damaged tools will be tagged and removed 
from service. 

 Hand tools will be used for their intended use and operated in accordance with 
manufacturer instructions and design limitations. 

 Maintain all hand and power tools in a safe condition. 

 Do not set power tools down in muddy or wet areas, which may damage the tool 
and/or or create a potential for electric shock. 

 Use PPE (such as gloves, safety glasses, earplugs, and face shields) when exposed to a 
hazard from a tool. 

 Do not carry or lower a power tool by its cord or hose. 

 Portable power tools will be plugged into GFCI-protected outlets. 

 Powered hand tools should not be used in a “lock-on” position. All hand-held powered 
drills; tappers; fastener drivers; horizontal, vertical, and angle grinders with wheels 
greater than 2 inches in diameter; disc sanders; belt sanders; reciprocating saws; saber 
saws; and other similar operating powered tools shall be equipped with a momentary 
contact "on-off" control and may have a lock-on control provided that turnoff can be 
accomplished by a single motion of the same finger or fingers that turn it on. All other 
hand-held powered tools, such as circular saws, chain saws, and percussion tools 
without positive accessory holding means, shall be equipped with a constant pressure 
switch that will shut off the power when the pressure is released. 

 All portable, power-driven circular saws shall be equipped with guards above and 
below the base plate or shoe. The upper guard shall cover the saw to the depth of the 
teeth, except for the minimum arc required to permit the base to be tilted for bevel cuts. 
The lower guard shall cover the saw to the depth of the teeth, except for the minimum 
arc required to allow proper retraction and contact with the work. When the tool is 
withdrawn from the work, the lower guard shall automatically and instantly return to 
the covering position. 

 Portable power tools will be UL listed and have a three-wire grounded plug or be 
double insulated. 

 Disconnect tools from energy sources when they are not in use, before servicing and 
cleaning them, and when changing accessories (such as blades, bits, and cutters). 
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 Safety guards on tools must remain in-place while the tool is in use. When repair or 
maintenance is performed on a power tool, safety guards must be promptly replaced 
after any repair or maintenance has been performed. 

 Store tools properly in a place where they will not be damaged or come in contact with 
hazardous materials. 

 If a cordless tool is connected to its recharge unit, both pieces of equipment must 
conform strictly with electrical standards and manufacturer’s specifications. 

 Tools used in an explosive environment must be rated for work in that environment 
(that is, intrinsically safe, spark-proof, etc.). 

 Working with manual and pistol-grip hand tools may involve highly repetitive 
movement, extended elevation, constrained postures, and/or awkward positioning of 
body members (for example, hand, wrist, arm, shoulder, neck, etc.). Consider alternative 
tool designs, improved posture, the selection of appropriate materials, changing work 
organization, and sequencing to prevent muscular, skeletal, repetitive motion, and 
cumulative trauma stressors. 

 All employees using abrasive wheels shall wear eye protection equipment (e.g., safety 
glasses, face-shields, goggles, etc.).  

 All grinding machines shall be supplied with sufficient power to maintain the spindle 
speed at safe levels under all conditions of normal operation. 

 All abrasive wheels shall be closely inspected and ring-tested before mounting to ensure 
that they are free from cracks or defects.  

 Portable abrasive wheels used for internal grinding shall be provided with safety flanges 
(protection flanges). 

 The maximum angular exposure of the grinding wheel periphery and sides shall not 
exceed 180 degrees. 

 Safety clips or retainers shall be securely installed and maintained on pneumatic impact 
(percussion) tools to prevent attachments from being accidentally expelled. 

 All hoses exceeding 1/2-inch inside diameter shall have a safety device at the source of 
supply or branch line to reduce pressure in case of hose failure. 

 Wrenches, including adjustable, pipe, end, and socket wrenches, shall not be used when 
jaws are sprung to the point that slippage occurs. 

 Impact tools, such as wedges, and chisels, shall not be used when the impact end of the 
tool has been “mushroomed”. 

 The wooden handles of tools shall be kept free of splinters or cracks and shall be kept 
tight in the tool. 
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3.18.1 Machine Guarding 
Machine guarding procedures for the anticipated work will only be applicable when power 
(electric/pneumatic) hand tools are being operated. When power hand tools are operated, 
the following machine guarding precautions may be applicable to executed work.  

 Ensure that all machine guards are in place to prevent contact with drive lines, belts, 
pinch points, mechanically energized equipment, or any other sources of mechanical 
injury. 

 Unplugging jammed equipment will only be performed when equipment has been shut 
down, all sources of energy have been isolated, and equipment has been locked/tagged 
and tested. 

 Maintenance and repair of equipment that results in the removal of guards or would 
otherwise put anyone at risk requires lockout of that equipment prior to work. 

3.18.2 Knife Use 
Knives (fixed/utility) shall not be used. If it is demonstrated that a knife is the right tool for 
the job, this plan will be amended and the activity that knife use will be used for shall be 
reviewed. An AHA shall also be developed to address hazards and subsequent controls, 
PPE, and training. 

Responsibilities 

 Supervisors with assistance from the SSHO are responsible for funding and ensuring the 
correct tool is being used, employees wear the proper PPE when using knives, and they 
have reviewed this policy. 

 Employees are responsible for having and utilizing the proper PPE while performing an 
activity requiring the use of a knife. Employees are also responsible for understanding 
the proper use of a knife. 

Glove Requirements 

 In general, Kevlar cut resistant gloves are to be worn when using a knife in an 
occupational setting. 

 Other types of gloves may be required and will be identified within the AHA / written 
procedure. Example - Leather gloves may be worn when using the acetate sleeve cutter. 

Standard Control Measures for Knife Use 

 All employees that will use a knife must be trained or have experience with the proper 
use of a knife, prior to using it. 

 When using a knife or blade tool, stroke or cut away from the body with a smooth 
motion. Be careful not to use excessive force that could damage the tool, the material 
being cut, or unprotected hands. 

 When using a knife always cut away from yourself. 

 Many tasks using a utility knife require a knife edge but not a sharp point. For these 
tasks you can add protection against puncture wounds by using a rounded-tip blade. 
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 If you use a folding knife, it must be a locking blade type.  

 Never use a knife that will fold under pressure. 

 If you use a fixed blade knife, make sure there is a handle guard to keep your hand from 
slipping forward. Also, make sure the handle is dry and non- greasy/slippery to assure 
a better grip. 

 When cutting, make the force of the cut carry the blade away from any part of your 
body. If you have a peculiar situation where this is not possible, protect yourself with a 
leather apron, or other material placed between you and the blade. Consider putting the 
material to be cut in a vise, or other holding device. 

 If you carry a fixed blade knife, use a sheath or holder. 

 Store utility knives safely, retract the blade or sheath an open blade before storing. 
Never, leave a knife with the blade exposed on the floor, on a pallet, on a work surface, 
or in a drawer or cabinet. 

 Keep your knife sharp. A dull blade requires you to use more force to cut, and 
consequently increases the risk of slip or mistake. 

 Knives used on the job, but not carried with you, must be properly stored when not in 
use. 

 Never use a defective knife. 

 Utility knife blades must be used, recognize that they are brittle and can snap easily. 
Don’t bend them or apply side loads to them by using them to open cans or pry loose 
objects. Use the knife only to cut. It was not designed to work as a pry bar, screw driver, 
hole punch, and other assorted things that make it seem so easy. 

 Stay focused on the cutting job. It only takes a second of inattention with a sharp blade 
to produce a serious cut. Letting the mind wander or talking with others while using a 
knife greatly increases the risk of an accident and injury. If you are interrupted while 
working with a knife, stop cutting, retract the blade, and place the knife down on a 
secure surface before dealing with the interruption. You should never continue cutting 
while distracted! As always, utilize the hierarchy of controls and first attempt to 
engineer out the hazard and frequently ask ourselves do we have the right tool for the 
job.  
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Examples of Preferred Tools and Kevlar Cut Resistant Gloves 

  

  

 
 
A safety spring provides for automatic blade "shoot-back" into the handle when contact 
w/cutting surface is lost. 

3.19 Haul Trucks 
It is anticipated that the use of haul trucks will be required for the transporting excavated 
materials and for delivery of products or materials to be incorporated into the project  and 
for the delivery and pick-up of heavy equipment. Where haul trucks are utilized on the 
project, the following standard work practices shall be implemented. 

 All haul trucks must follow the designated Haul Route established for the project. 

 Haul truck operators should ensure all persons are clear before moving their equipment. 
Before moving, operators should sound horn or alarm. All haul truck equipment should 
be equipped with an operational backing alarm. 

 Haul trucks or equipment with restricted visibility should be equipped with devices that 
eliminate blind spots. Alternatively, Haul truck drivers should be provided with 
spotters where there are blind spots associated with loading or off-loading operations. 

 Employees should stay off haul roads. When approaching a haul area, employees 
should make eye contact and communicate their intentions directly with the equipment 
operator. 
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 If possible, consider eliminating a designated haul route that includes steep grades.  

 Trucks are to be operated within the manufacturer’s recommendations.  

 Haul roads should be well lit, sufficiently wide to allow for the passage of trucks. 

 Haul roads should have adequate right-of-way signs indicating haul directions, where 
appropriate. 

 Haul trucks should be loaded evenly for proper weight distribution and on stable 
competent ground. 

 Stay out of the operating envelop of haul trucks. Do not walk in front of or in back of 
haul trucks. Ensure you are in the haul truck operator’s field of vision. Ground 
personnel shall not be within a haul trucks “flip-over radius” when off loading delivered 
fill or aggregate materials.  

 Haul truck operators shall not be allowed to raise the dump bodies of their hauling 
vehicles underneath or within 10’ft of Overhead utilities. See Electric Safety in this HSP 
for proper additional separation requirements when working near power transmission 
(electric) lines. 

3.20 Heavy Equipment  
(Reference CH2MHILL SOP # HSE&Q 306, Earth Moving Equipment) 

It is anticipated that heavy equipment will be utilized for the excavation and backfilling 
operations. When heavy equipment of any type is used on the project, the following work 
procedures shall be exercised by AGVIQ-CH2M HILL or subcontract personnel who may be 
designated to operate on-site heavy equipment. 

 Only those authorized AGVIQ-CH2M HILL personnel who have been qualified by 
training or previous experience may operator heavy equipment. 

 Heavy equipment must be checked at the beginning of each shift to ensure the 
equipment is in safe operating condition and free of apparent damage. The check should 
include: service brakes, parking brakes, emergency brakes, tires, horn, back-up alarm, 
steering mechanism, coupling devices, seat belts and operating controls. All defects will 
be corrected before the equipment is placed in service.  

 Documentation of this inspection must be maintained on-site at all times. 

 Refer to the Earthmoving Equipment Inspection Form found in Attachment 4 of this 
document. 

 Heavy equipment must be on a stable foundation such as solid ground or cribbing; 
outriggers are to be fully extended. 

 Seat belts in heavy equipment shall be used by all personnel operating heavy equipment 
on projects controlled by AGVIQ-CH2M HILL.  

 Heavy equipment must not be used to lift personnel. Loads must not be lifted over the 
heads of ground personnel. 
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 Equipment that is operating in reverse must have a reverse signal alarm distinguishable 
from the surrounding noise or a signal person when the operator’s view is obstructed. 

 When equipment is used near energized power lines, the closest part of the equipment 
must be at least 10 ft from power lines < 50 kV. Refer to the Electric Safety section of this 
HSP as reference to proper separation distances for power transmission lines in excess of 
50kV. A person must be designated to observe clearances and give timely warning for 
all conditions where it is difficult for a heavy equipment operator to maintain the 
desired clearance by visual means. All overhead power lines must be considered to be 
energized until the electrical utility authorities indicate that it is not an energized line 
and it has been visibly grounded. 

 Underground utility lines must be located before excavation begins in accordance with 
the “Procedures for Locating Buried Utilities” contained in this HSP.  

 Operators loading/unloading from vehicles are responsible for seeing that vehicle 
drivers are in the vehicle cab or in a safe area. 

 The parking brake will be set whenever equipment is parked; wheels must be chocked 
when parked on inclines. 

 When heavy equipment is not in operation, the blade/bucket must be blocked or 
grounded; the master clutch must be disengaged when the operator leaves the cab. 
When equipment is unattended, power must be shut off, brakes set, blades/buckets 
landed and shift lever in neutral.  

 Equipment, or parts thereof, which are suspended for maintenance or repair purposes 
must be substantially blocked or cribbed to prevent shifting before personnel are 
permitted to work under or between them. All controls will be in a neutral position, 
with the motors stopped and brakes set. 

3.21 Lock-Out/Tag-Out 
(Reference CH2MHILL SOP # HSE&Q 310, Lock Out Tag Out) 

(Reserved) 

3.22 Manual Lifting  
(Reference CH2MHILL SOP # HSE&Q 112, Manual Lifting) 

Manual lifting will typically be involved during the sampling events and waste 
management. Personnel executing these or other assigned tasks where manual lifting is 
required should implement the following procedures to help reduce the potential for 
personal injury.  

 Review and implement all applicable components of CH2M HILL SOP # HSE&Q 112, 
Manual Lifting. 

 AGVIQ-CH2M HILL personnel should notify supervisors or designated safety 
representatives of pre-existing medical conditions that may be aggravated or re-injured 
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by lifting activities, such that the AGVIQ-CH2M HILL may evaluate safe operational 
procedures with regard to the required task. 

 Proper lifting techniques (use of knees and not back) must be used when lifting any 
object: 

 Plan storage and staging to minimize lifting or carrying distances. 

 Use drum dollies/carts with a latching mechanism when handling drums containing 
groundwater well purge water or other waste. Avoid “chimming” drums wherever 
possible. 

 Split heavy loads into smaller loads. 

 Use mechanical lifting aids whenever possible. 

 Have someone assist with the lift— especially for heavy (>40 pounds) or awkward 
loads. Note: If AGVIQ-CH2M HILL personnel are not capable of lifting 40 pounds, seek 
assistance from a team member to split the load.  

 Make sure the path of travel is clear prior to the lift. 

3.23 Noise 
(Reference CH2MHILL # HSE&Q 108, Hearing Conservation Program) 

Unprotected exposure to excessive noise levels may lead to gradual and permanent hearing 
loss. The greater the intensity of a noise and the longer a person is exposed to the noise, the 
greater the chance of hearing loss. A hearing loss can be permanent or temporary. After 
certain noise exposures, a person may experience a temporary threshold shift (hearing loss) 
that results in the inability to hear certain sounds. The ability to hear will usually return. 
However, repeated or intense noise exposure can prevent this recovery, resulting in 
permanent hearing loss. 

Each employee is responsible for the following: 

 Review and implement all applicable components of CH2MHILL SOP # HSE&Q 108, 
Hearing Conservation Program, or implement other Hearing Conservation Programs 
may be applicable to the employee. 

 Notify the SSHO of high-noise-level areas. 

 Wear hearing protection when required. 

 Complete noise training and audiometric testing (as required). 

 Hearing protection is required in work environments exceeding 85 dB.  

 Hearing protection will be worn when operating heavy equipment and when working 
in close proximity to high-noise sources. At a minimum, hearing protection will be worn 
when the AGVIQ-CH2M HILL personnel are engaged in or in close proximity to DPT 
operations. 
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3.24 Pressure Washing Operations 
(Reserved) 

3.25 Procedures for Locating Buried Utilities 
Local Utility Mark-Out Service 
Name:  Dig Safe in Maine 
Phone:  (888) 344-7233  
Website:  http://www.digsafe.com/  

Do not begin subsurface excavation activities or other ground disturbing activities until a 
check for underground utilities and similar obstructions has been conducted. The use of as-
built drawings and utility company searches must be supplemented with a geophysical or 
other survey by a qualified, independent survey contractor to identify additional and 
undiscovered buried utilities. 

Examples of the type of geophysical technologies include: 

 Ground Penetrating Radar (GPR), which can detect pipes, including gas pipes, tanks, 
conduits, cables, both metallic and non-metallic at depths up to 30 feet depending on 
equipment. Sensitivity for both minimum object size and maximum depth detectable 
depends on equipment selected, soil conditions, etc. 

 Radio Frequency (RF) involves inducing an RF signal in the pipe or cable and using a 
receiver to trace it. Some electric and telephone lines emit RF naturally and can be 
detected without an induced signal. This method requires knowing where the 
conductive utility can be accessed to induce RF field if necessary.  

 Dual RF, a modified version of RF detection using multiple frequencies to enhance 
sensitivity but with similar limitations to RF 

 Ferromagnetic Detectors are metal detectors that will detect ferrous and non-ferrous 
utilities. Sensitivity is limited—e.g., a 100-millimeter (mm) iron disk—to a depth of 
about 1 meter or a 25-mm steel paper clip to a depth of about 20 centimeters. 

 Electronic markers are emerging technologies that impart a unique electronic signature 
to materials such as polyethylene pipe to facilitate location and tracing after installation. 
Promising for future installations but not of help for most existing utilities already in 
place. 

3.25.1 Procedure 
 The following procedures shall be used to identify and mark underground utilities 

during subsurface construction activities on the project: 

 The survey subcontractor shall determine the most appropriate geophysical technique or 
combinations of techniques to identify the buried utilities on the project, based on the 
survey contractor’s experience and expertise, types of utilities anticipated to be present 
and specific site conditions. 
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 The survey contractor shall employ the same geophysical techniques used on the project 
to identify the buried utilities, to survey the proposed path of subsurface construction 
work to confirm no buried utilities are present.  

 Identify customer specific permit and/or procedural requirements for excavation and 
drilling activities. For military installations contact the Base Civil Engineer and obtain 
the appropriate form to begin the clearance process. 

 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. 

 Schedule the independent survey. 

 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. 

 Underground utility locations must be physically verified by hand digging using wood 
or fiberglass-handled tools when any adjacent subsurface construction activity (e.g., 
mechanical drilling, excavating) work is expected to come within 5 feet of the marked 
underground system. If subsurface construction activity is within 5 feet and parallel to a 
marked existing utility, the utility location must be exposed and verified by hand 
digging every 100 feet. 

 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 or utility protection 
service to inform them that the markings have been destroyed. 

 Conduct a site briefing for 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. 

 Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change 
in advancement of auger or split spoon during drilling or change in color, texture or 
density during excavation that could indicate the ground has been previously 
disturbed). 

 When the client or other onsite party is responsible for determining the presence and 
locations of buried utilities, the AGVIQ-CH2M HILL individual responsible for site 
operations shall confirm that arrangement and be available on site to verify the location 
of located utilities or identified subsurface anomalies that may be in question and 
require further investigation measures. 

3.25.2 Unknown or Unanticipated Buried Objects 
Where unknown or unanticipated buried objects (i.e., drums, tanks, cylinders, munitions of 
explosive concern) are encountered during site operations, ongoing activities shall be 
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immediately suspended. AGVIQ-CH2M HILL or subcontractor personnel encountering 
unknown or unanticipated buried objects shall 1) secure equipment to the extent possible, 
without causing bodily injury, 2) evacuate the work area, 3) immediately notify the 
individual responsible for site operations of the encountered condition and 4) do not 
generate any additional disturbance or otherwise handle the buried object. The 
AGVIQ-CH2M HILL individual responsible for site operations shall contact the 
AGVIQ-CH2M HILL Project Manager and AGVIQ-CH2M HILL Program CIH to evaluate 
potential hazards associated with the specific situation encountered. The project team will 
then address the need for the use of special procedures, engineering controls, PPE or 
specialized subcontract personnel to safely mitigate the situation. 

3.25.3 Munitions and Explosives of Concern 
(Reference CH2MHILL SOP # HSE&Q 610, Explosives Usage and Munitions Response) 

(Reserved) 

3.26 Sample Handling 
Sample handling, packaging, and preservation will be conducted for waste characterization. 
Employee safe work practices and procedures to be followed during these activities include: 

 Skin contact with soil or debris shall be avoided at all times. 

 PPE and Air Monitoring requirements shall be executed in accordance with in 
accordance with Sections 5.0 and 6.0, respectively, of this HSP to minimize potential 
dermal and respiratory exposures to identified site contaminants of concern while 
conducting sample collection. In addition, good personal hygiene practices and 
procedures must be maintained (see Section 7.0 of this HSP). 

 Following sample collection, sample container lids should be tightened securely to 
prevent any leaks, and the containers should be rinsed with clean water to ensure that 
they are free of chemical constituents. Sample collection equipment shall be cleaned 
according to the decontamination procedures detailed in Section 7 of this HSP. 

3.26.1 Sampling and Handling of Generated Waste Materials 
During the execution of the contract, various types and quantities of waste may be 
generated. This may include, but not be limited to, spent PPE, decontamination fluids, 
contaminated soil, and site debris. Personnel are shall handle and/or sample waste 
according to the Waste Management section of the Work Plan. The following control 
measures will be taken when managing generated waste materials: 

 Minimize transportation of drums or other containers with generated waste. 

 Avoid mixing incompatible wastes. 

 PPE and Air Monitoring requirements shall be executed in accordance with Sections 5.0 
and 6.0, respectively, of this HSP in an effort to minimize potential dermal and 
respiratory exposures to identified site contaminants of concern. In addition, good 
personal hygiene practices and procedures must be maintained (see Section 7.0 of this 
HSP). 
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 Spill-containment procedures specified in Section 8 must be appropriate for the material 
to be handled. 

3.27 Scaffolds  
(Reference CH2MHILL SOP # HSE&Q 311, Scaffolds) 

(Reserved) 

3.28 Slips, Trips, and Falls 
Slip, trip, and fall hazards exist in virtually all work environments, especially in areas that 
are vegetated area, which may cover potential slip, trip, and fall hazards. Even though slip, 
trip, and fall hazards are typically thought of as posing low “risk” to workers, they account 
for a large percentage of worker injuries. As such, workers should be exercise caution about 
becoming complacent to recognizing and removing slip, trip and fall hazard from 
designated work areas. To eliminate slip, trip and fall hazards from the work place the 
following should be implemented. 

 Walk or climb only on equipment and/or surfaces designed for personnel access. 

 Execute good housekeeping measures in your designated work areas. Periodically, 
consolidate, stow, or remove and dispose of accumulated debris in your work area and 
keep work area access and egress areas clear. 

 Observe and avoid areas of unprotected holes, ramps, and ground penetrations or 
protrusions (stumps, roots, holes curbs, utility structures, etc). If these conditions cannot 
be corrected, mark these hazards (high visibility pant, traffic cones, etc.) so that workers 
may recognize and avoid them. 

 Employees walking in ditches, swales and other drainage structures adjacent to roads, 
across undeveloped land or in controlled industrial work/process areas must use 
caution to prevent slips and falls, which can result in twisted or sprained ankles, knees, 
and backs.  

 Whenever possible work from areas which have flat, stable surfaces and do not enter 
steep sided ditches/excavations. 

Sturdy, hard-toe boots that provide sufficient ankle support shall be used on 
AGVIQ-CH2M HILL sites. 

3.29 Stairways and Ladders 
(Reference CH2M HILL SOP # HSE&Q 214, Stairways and Ladders) 

(Reserved) 

3.30 Vacuum Truck Operation 
(Reserved) 
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3.31 Vehicular Traffic (Exposure to) 
(Reference CH2MHILL SOP # HSE&Q 216, Traffic Control) 

There are no site-specific hazards from non-site related vehicular traffic at the site as access 
to the area by vehicles is limited. However, the following requirements shall be 
implemented by AGVIQ-CH2M HILL personnel or Subcontractors while driving vehicles 
on site. 

 Review and implement all applicable components of CH2M HILL SOP # HSE&Q 216, 
Traffic Control, except where other requirements may be more stringent. 

 Shut off and secure site vehicles prior to exiting them. Park on level ground where 
possible. If parking on an incline, engage parking brake. If the vehicle has a manual 
transmission, ensure the transmission is in gear (not neutral) and the parking brake is 
engaged before exiting the vehicle.  

 Exercise caution when exiting traveled way or parking along street— avoid sudden 
stops, use flashers, etc. 

 Park in a manner that will allow safe exit from vehicle, and where practicable, park 
vehicle so it can serve as a barrier. Work area should be protected by a physical barrier. 

 All staff working adjacent to traveled way or within work area must wear 
reflective/high-visibility safety vests. 

 Eye protection should be worn to protect from flying debris. 

 Remain aware of factors that influence traffic-related hazards and required controls— 
sun glare, rain, wind, flash flooding, limited sight-distance, hills, curves, guardrails, 
width of shoulder (breakdown lane). 

 Always remain aware of an escape route -- behind an established barrier, parked 
vehicle, guardrail  

 Always pay attention to moving traffic—never assume drivers are looking out for you. 

 Work as far from traveled way as possible to avoid creating confusion for drivers. 

In addition to the above safe work practices, AGVIQ-CH2M HILL personnel and 
subcontractors shall adhere to the following procedures while operating motor vehicles or 
other motorized equipment on military/government facilities.  

 Always using a seat belt while driving on military/government facilities,  

 Always observe posted speed limits, traffic signs and signals.  

 Never using a cell phone or two way radio while driving on military/government 
facilities.  

Violating these rules may result in loss of military/government facility driving privileges.  
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3.32 Visible Lighting 
Site work should always be performed during daylight hours whenever possible. Work 
conducted during hours of darkness (including dusk and dawn) requires the set-up of 
supplemental lighting equipment. (Note:  A general “rule of thumb” is that the illumination 
intensity must be sufficient to read a newspaper without difficulty.) The following chart 
provides a reference for illumination requirements for various construction related work 
environments. 

Illumination 
(Foot Candles) 

Illumination 
(Lux) Area of Operation 

5 ~ 55 General construction area lighting. 

3 ~ 33 General construction areas, concrete placement, excavation and waste 
areas, access ways, active storage areas, loading platforms, refueling, and 
field maintenance areas. 

5 ~ 55 Indoors: warehouses, corridors, hallways, and exit ways. 

5 ~ 55 Tunnels, shafts, and general underground work areas: (Exception: minimum 
of 10 foot-candles is required at tunnel and shaft heading during drilling, 
mucking, and scaling. Bureau of Mines approved cap 
lights shall be acceptable for use in the tunnel heading) 

10 ~ 108 General construction plant and shops (e.g., batch plants, screening plants, 
mechanical and electrical equipment rooms, carpenter shops, rigging lofts 
and active store rooms, mess halls and indoor toilets and workrooms.) 

30 ~ 323 First aid stations, infirmaries, and offices. 

NOTES:  
- A footcandle is a unit of illumination on a surface, which everywhere is 1 foot from a point source of one 

candle. 
- A lux is a unit of measurement of the intensity of light. It is equal to the illumination of a surface one meter 

away from a single candle. 
CONVERSIONS  
Foot Candles (FC) = Lux x .0929  
 LUX = Footcandles x 10.76 - (that is: 50 FC = 538 LUX)  

The following safe work practices shall be considered with regard to lighting in the work 
place.  

 Do not enter poorly lit areas without first providing portable illumination. 

 Do not use non-explosion proof lighting in areas of flammable or combustible gases or 
liquids.  

3.33 Working Alone 
(Reserved) 
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3.34 Working Around Material Handling Equipment  
Where material handling equipment (earthmoving equipment, haul trucks, powered 
industrial trucks) may be operating on or adjacent to the project work sites, it is important to 
observe the following work practices and precautions. 

 Never approach operating equipment/vehicles from the rear. Always make positive 
contact with the operator, and confirm that the operator has stopped the motion of the 
equipment. 

 Never approach the side of operating equipment; remain outside of the swing and 
turning radius. 

 Maintain distance from pinch points of operating equipment/vehicles. 

 Never turn your back on any operating equipment/vehicles. 

 Never climb onto operating equipment or operate subcontractor/client 
equipment/vehicles. 

 Never ride AGVIQ-CH2M HILL, subcontractor, or client equipment/vehicles unless 
authorized to do so and unless it is designed to accommodate passengers (equipped 
with firmly attached passenger seat). 

 Never work or walk under a suspended load. 

 Never use equipment as a personnel lifts; do not ride excavator buckets, crane hook, or 
material handling equipment forks. 

 Always stay alert and maintain a safe distance from operating equipment, especially 
equipment/vehicles on cross slopes and unstable terrain. 

AGVIQ-CH2M HILL personnel will pull to the side of the road when encountering heavy 
equipment. Even if the heavy equipment is not loaded with cargo, AGVIQ-CH2M HILL 
personnel will still pull to the side of the road and stop until the forklift has passed. 

3.34.1 Powered Industrial Trucks 
(Reference CH2MHILL Reference HSE-309, Forklifts) 

(Reserved) 

3.34.2 Rigging 
(Reference SOP # HSE&Q 316, Rigging) 

(Reserved) 

3.35 Working Above or Near Water 
(Reserved) 
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3.36 General Hazards 
3.36.1 General Practices and Housekeeping  
Maintaining proper site housekeeping measures promotes the elimination of slip, trip and 
fall hazards and exhibits a perception of pride in our work product and habits. Poor 
housekeeping can result in the basis of citations under 29 CFR 1926.25(a) or other applicable 
regulations. Good housekeeping practices must be implemented on every 
AGVIQ-CH2M HILL controlled project site and at a minimum shall be as follows: 

 Maintain good housekeeping at all times in all project work areas.  

 Do not dispose of spent PPE or similar waste in NASB disposal receptacles. 

 Designate specific areas for the proper storage of materials. Containers shall be provided 
for the collection and separation of waste, trash, oily and used rags, and other refuse. 
Containers used for garbage, spent materials or hazardous wastes, shall be equipped 
with covers and appropriately labeled. Garbage and other waste shall be disposed of at 
frequent and regular intervals. 

 Establish common paths of travel and keep them free from the accumulation of 
materials. 

 Store tools, equipment, materials, and supplies in an orderly manner. 

 As work progresses, neatly store spent or unneeded materials or remove them from the 
work area.  

 Clean up all spills quickly. Clean oil and grease from walking and working surfaces. 

3.36.2 Hazard Communication  
A hard copy of the AGVIQ, LLC, and CH2M HILL, Inc., Hazard Communication program 
information and Material Safety Data Sheet (MSDS [see Attachment 7]) material shall be 
provided at the project site.  

In general, the SSHO will be the main contact in any onsite emergency coordination or 
communication situation and will ensure offsite emergency agencies have been contacted 
prior to the start of and verify that emergency contact numbers contained in this HSP are 
accurate/operational work. The SSHO will communicate with all potential emergency 
response organizations that would respond to an onsite emergency condition. In the event 
that during an emergency situation, the primary SSHO is not available or not capable of 
performing this function, an alternate SSHO or Site Superintendent can fulfill these duties. 
The SSHO or designee will serve as the Hazard Communication Coordinator (SSHO), and 
will perform the following: 

 Review the COC and other applicable hazard communication information contained this 
HSP.  

 Complete an inventory of chemicals brought onsite. See Attachment 8 of this HSP. Give 
employees required chemical-specific Hazard Communication training information 
using the format included in Attachment 8 of this HSP. 
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 Confirm that an inventory of chemicals brought onsite is available. 

 Request or confirm locations of MSDSs from the client, contractors, and subcontractors 
or material vendors for chemicals to which AGVIQ-CH2M HILL employees are 
potentially exposed. Maintain MSDSs in this HSP (Attachment 7). 

 When chemicals are delivered onsite, obtain an MSDS for each hazardous chemical. 

 Label chemical containers with the identity of the chemical and with hazard warnings, 
and store properly. 

 Store all materials properly, giving consideration to compatibility, quantity limits, 
secondary containment, fire prevention, and environmental conditions.  

3.36.3 Shipping and Transportation of Chemical Products 
Chemicals brought to the site might be defined as hazardous materials by the U.S. 
Department of Transportation (DOT). All staff who ship the materials or transport them by 
road must receive training in shipping dangerous goods. All hazardous materials that are 
shipped (e.g., via Federal Express) or are transported by road must be properly identified, 
labeled, packed, and documented by trained staff. Contact the AGVIQ-CH2M HILL Project 
Manager, HSPA/CIH or program regulatory specialist for additional information. 

3.36.4 Heat Stress  
It is recommended that personnel drink 16 ounces of water before beginning work. 
Disposable cups or containers and water maintained at 50 degrees Fahrenheit (°F) to 60°F 
shall be available. Under severe conditions, drink 1 to 2 cups every 20 minutes, for a total of 
1 to 2 gallons per day. Do not use alcohol in place of water or other nonalcoholic fluids. 
Decrease your intake of coffee and caffeinated soft drinks during working hours.  

 Acclimate yourself by slowly increasing workloads (i.e., do not begin with extremely 
demanding activities). 

 Use cooling devices, such as cooling vests, to aid natural body ventilation. These devices 
add weight, so their use should be balanced against efficiency. 

 Use mobile showers or hose-down facilities to reduce body temperature and cool 
protective clothing. 

 Conduct field activities in the early morning or evening and rotate shifts of workers, if 
possible. 

 Whenever possible, avoid direct sun, which can decrease physical efficiency and 
increase the probability of heat stress. Take regular breaks in a cool, shaded area. Use a 
wide-brim hat or an umbrella when working under direct sun for extended periods.  

 Provide adequate shelter/shade to protect personnel against radiant heat (sun, flames, 
hot metal).  

 Maintain good hygiene standards by frequently changing clothing and showering.  
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 Observe one another for signs of heat stress. Persons who experience signs of heat 
syncope, heat rash, or heat cramps should consult the SSHO to avoid progression of 
heat-related illness. 

 To counteract the onset of heat stress symptoms, a work-break regimen must be 
established during the executed work. Workers in Modified Level D2 PPE shall be 
allowed to rest and lower core body temperature to normal status when any one 
condition is exceeded:  

 Visual signs and symptoms of heat stress are present in a worker. 

 It is determined that a worker’s core body temperature exceeds 100.4° F. 

 Active work duration in Level D2 PPE in ambient temperatures in excess of 70° F 
(without regard to humidity evaluation) occurs for more than 1 hour, or less where 
personnel reactions, physical conditions or extreme atmospheric conditions dictate.  

 For employees in permeable work clothing, Wet Bulb Globe Temperature (WBGT) 
Index or physiological monitoring shall be conducted and work/rest regimens 
established. 
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SYMPTOMS AND TREATMENT OF HEAT STRESS 

 Heat Syncope Heat Rash Heat Cramps Heat Exhaustion Heat Stroke 

Signs and 
Symptoms 

Sluggishness or 
fainting while 
standing erect or 
immobile in heat. 

Profuse tiny raised 
red blister-like 
vesicles on affected 
areas, along with 
prickling sensations 
during heat 
exposure. 

Painful spasms in 
muscles used 
during work 
(arms, legs, or 
abdomen); onset 
during or after 
work hours. 

Fatigue, nausea, 
headache, 
giddiness; skin 
clammy and 
moist; complexion 
pale, muddy, or 
flushed; may faint 
on standing; rapid 
thready pulse and 
low blood 
pressure; oral 
temperature 
normal or low 

Red, hot, dry skin; 
dizziness; confusion; 
rapid breathing and 
pulse; high oral 
temperature (104°F 
or above).  

Treatment Remove to cooler 
area. Remove 
outer impermeable 
protective clothing. 
Rest victim lying 
down in supine 
position (on back, 
facing up) with 
head shoulders 
slightly elevated. 
Increase fluid 
intake. Recovery 
usually is prompt 
and complete. 
Where effected 
person is 
conscious, have 
them loosen their 
clothing to promote 
cooling surface 
between 
clothing/body. 

Remove to cooler 
area. Remove outer 
impermeable 
protective clothing. 
Remove to cooler 
area. Remove outer 
impermeable 
protective clothing. 
Rest victim lying 
down in supine 
position (on back, 
facing up) with head 
shoulders slightly 
elevated. Use mild 
drying lotions and 
powders, and keep 
skin clean for drying 
skin and preventing 
infection. Where 
effected person is 
conscious, have 
them loosen their 
clothing to promote 
cooling surface 
between 
clothing/body. 

Remove to cooler 
area. Remove 
outer 
impermeable 
protective Rest 
victim lying down 
in supine position 
(on back, facing 
up) with head 
shoulders slightly 
elevated. Increase 
fluid intake. 
Where effected 
person is 
conscious, have 
them loosen their 
clothing to 
promote cooling 
surface between 
clothing/body. 

Remove to cooler 
area. Rest victim 
lying down in 
supine position 
(on back, facing 
up) with head 
shoulders slightly 
elevated. 
Administer fluids 
by mouth. Seek 
medical attention 
immediately. 
Where effected 
person is 
conscious, have 
them loosen their 
clothing to 
promote cooling 
surface between 
clothing/body. 

Remove to cooler 
area. Rest victim 
lying down in supine 
position (on back, 
facing up) with head 
shoulders slightly 
elevated. Where 
effected person is 
conscious, have 
them loosen their 
clothing to promote 
cooling surface 
between 
clothing/body. Call 
ambulance, and get 
medical attention 
immediately!  
Provide sips of cool 
water to if fully 
conscious and not 
nauseous or 
vomiting. Cool 
rapidly by soaking 
clothing in cool–but 
not cold–water. This 
procedure shall only 
be performed where 
directed by 
someone with 
medical training/ 
licensure (i.e., EMT, 
physician) and only 
as a life saving 
precaution. Evaluate 
employee’s 
condition by an 
occupational 
physician prior to 
resuming normal 
assigned duties. 

 

3.36.5 Monitoring Heat Stress 
Heat Stress monitoring procedures must be implemented when the ambient air temperature 
exceeds 70°F, the relative humidity is high (>50 percent), or when workers exhibit symptoms 
of heat stress, or when workers are required to wear impermeable protective clothing 
(Saranex, Tyvek®, or Rain Gear) to perform their assigned duties. When AGVIQ-
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CH2M HILL employees are required to wear impermeable protective clothing (Saranex, 
Tyvek®, or Rain Gear) to perform their assigned duties and are exposed to ambient air 
conditions in excess of 70°F, physiological monitoring of employees is required. This 
monitoring will be facilitated by the use of automatic blood pressure monitors and by taking 
body temperature measurements monitored with aural or oral thermometers. All 
temperature measurement devices shall be affixed with disposable covers or protectors to 
ensure exposure to bloodborne pathogens does not occur. 

The heart rate (HR) should be measured by the radial pulse for 30 seconds, as early as 
possible in the resting period. The HR at the beginning of the rest period should not exceed 
100 beats/minute, or 20 beats/minute above resting pulse. If the HR is higher, the next 
work period should be shortened by 33 percent, while the length of the rest period stays the 
same. If the pulse rate still exceeds 100 beats/minute at the beginning of the next rest 
period, the work cycle should be further shortened by 33 percent. The procedure is 
continued until the rate is maintained below 100 beats/minute, or 20 beats/minute above 
resting pulse. 

3.36.6 Cold Stress 
 Be aware of the symptoms of cold-related disorders, and wear proper, layered clothing 

for the anticipated fieldwork. Appropriate rain gear is a must in cool weather. 

 Consider monitoring the work conditions and adjusting the work schedule using 
guidelines developed by the U.S. Army (wind-chill index) and the National Safety 
Council (NSC). 

 Wind-chill index is used to estimate the combined effect of wind and low air 
temperatures on exposed skin. The wind-chill index does not take into account the body 
part that is exposed, the level of activity, or the amount or type of clothing worn. For 
those reasons, it should only be used as a guideline to warn workers when they are in a 
situation that can cause cold-related illnesses.  

 NSC Guidelines for Work and Warm-Up Schedules can be used with the wind-chill 
index to estimate work and warm-up schedules for fieldwork. The guidelines are not 
absolute; workers should be monitored for symptoms of cold-related illnesses. If 
symptoms are not observed, the work duration can be increased. 

 Persons who experience initial signs of immersion foot, frostbite, hypothermia should 
consult the SSHO to avoid progression of cold-related illness. 

 Observe one another for initial signs of cold-related disorders. 

 Obtain and review weather forecast— be aware of predicted weather systems along 
with sudden drops in temperature, increase in winds, and precipitation. 
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SYMPTOMS AND TREATMENT OF COLD STRESS 

 
Immersion 

(Trench) Foot Frostbite Hypothermia 

Signs and 
Symptoms 

Feet discolored 
and painful; 
infection and 
swelling present. 

Blanched, white, waxy skin, but tissue resilient; 
tissue cold and pale.  

Shivering, apathy, sleepiness; rapid 
drop in body temperature; glassy 
stare; slow pulse; slow respiration. 

Treatment Seek medical 
treatment 
immediately. 

Remove victim to a warm place. Re-warm area 
quickly in warm–but not hot–water. Have victim 
drink warm fluids, but not coffee or alcohol. Do not 
break blisters. Elevate the injured area, and get 
medical attention. 

Remove victim to a warm place. 
Have victim drink warm fluids, but 
not coffee or alcohol. Get medical 
attention. 

 

3.37 Biological Hazards and Controls  
The following sections provide information on potential biological hazards. Site personnel 
shall notify their overall supervisors and their project site supervisor of any potential 
allergic reactions that may occur as a result of contact with biological hazards in the work 
place. If employee antidotes are required to counteract allergic reactions from biological 
hazard exposure, employees shall make personnel, who may be required to administer 
personal antidotes, aware of the location, type, and quantity of antidotes needed to 
counteract any potential allergic reaction(s).  
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3.37.1 Snakes 
Snakes typically are found in underbrush, tall grassy areas, near cover such as fallen logs, 
brush piles, rock walls, abandoned foundations, or rock ledges. They may be resting or 
waiting for prey. Watch where you place your hands and feet. Walk around, rather than 
over, fallen logs. When traveling through areas thought to contain venomous snakes, you 
can minimize the possibility of an encounter by using common sense. If you encounter a 
snake do your best to stay calm and look around as there may be other snakes. Turn around 
and walk away on the same path you used to approach the area. If a person is bitten by a 
snake, wash and immobilize the injured area, keeping it lower than the heart if possible. 
Seek medical attention immediately. DO NOT apply ice, cut the wound, or apply a 
tourniquet. Try to identify the type of snake: note color, size, patterns, and markings to 
assist medical personnel with proper treatment measures. Venomous snakes are not 
expected to be encountered in Maine; no venomous species are known to exist in Maine.  

3.37.2 Alligators 
(Reserved) 

3.37.3 Poison Ivy and Poison Sumac 
Poison ivy, poison oak, and poison sumac typically are found in brush or wooded areas. 
They are more commonly found in moist areas or along the edges of wooded areas. Shrubs 
are usually 12 to 30 inches high, or can also be a tree-climbing vine, with triple leaflets and 
short, smooth hair underneath. Plants are red and dark green in spring and summer; with 
yellowing leaves anytime especially in dry areas. Leaves may achieve bright reds in fall, but 
the plant loses its (yellowed, then brown) leaves in winter, leaving toxic stems. All parts of 
the plant remain toxic throughout the seasons. 

Become familiar with the identity of these plants (see below). Wear protective clothing that 
covers exposed skin and clothes. Avoid contact with plants and the outside of protective 
clothing. If skin contacts a plant, wash the area with soap and water immediately. If the 
reaction is severe or worsens, seek medical attention.  

 Poison Ivy       Poison Sumac   Poison Oak 

 
 

Exposure 
Contamination with poison oak, ivy or sumac can happen through several pathways. These 
include 
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 Direct skin contact with any part of the plant 

 Contact with clothing that has been contaminated 

 Contact from removing shoes that have been contaminated. (Your shoes are coated with 
oil.)  

 Sitting in a vehicle that has become contaminated 

 Contact with any objects or tools that have become contaminated 

Exposure to poison oak, ivy, or sumac often becomes an OSHA recordable illness. Take 
proper action if you are potential contaminated. The dermatitis is so severe that many 
people seek medical care and get prescription cortisone creams or steroid shots to reduce 
the suffering caused by the itch.  

For CH2M HILL employees exposed on the job, contact WorkCare at 800-455-6155/ 
714-978-7488 for assistance with the management of the exposure. For work-related injuries 
or illnesses to CH2M HILL personnel, inform the AGVIQ-CH2M HILL Project Manager 
(overall) and the AGVIQ-CH2M HILL HSPA/CIH and help Human Resources 
administrator complete a HITS Form. HITS must be completed within 24 hours of incident. 

For AGVIQ employees who are injured at work, notify your supervisor and the Human 
Resource office for injury management assistance and see the closest qualified medical 
facility for medical attention. See Sections 10.3, 10.7, and Attachment 6 of this HSP for 
additional notification contact information. 

Best Work Practices 
If you must work on a site that has been identified to potentially contain poison oak, ivy or 
sumac, the following precautions are necessary: 

 Identify plants containing urushiol – The best way to prevent exposure is to recognize 
the plant and avoid working in areas where poison oak, ivy or sumac is present. 

 If you must work in areas with urushiol containing plants, contact you project manager 
and health and safety manager to determine the best procedures to prevent 
contamination. 

 Do not drive vehicles onto the site where it will come into contact with poison oak, ivy 
or sumac. Vehicles which need to work in the area, such as drill rigs or heavy equipment 
must be washed and decontaminated as soon as possible after leaving the site. 

 All tools used in the area, including those used to cut back the plants, surveying 
instruments used in the area, air monitoring equipment or other test apparatus must be 
decontaminated before they are placed back into the site vehicle. If onsite 
decontamination is not possible, use plastic to wrap any tools or equipment until they 
can be decontaminated. If working on or near the ground surface, place plastic on the 
ground to cover the grass and foliage. 

 PPE, including Tyvek® coveralls, gloves, and boot covers must be worn. PPE and plastic 
used to cover the ground must be placed into separate plastic bags and sealed into a 
trash receptacle if they are not disposed of immediately. 
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 Shower as soon as possible to remove any potential contamination. Any body part with 
suspected or actual exposure should be washed with “Tecnu” or other product designed 
for removing urushiol. If you do not have Tecnu wash with cold water. Do not take a 
bath, as the oils can form and invisible film on top of the water and contaminate your 
entire body upon exiting the bath. 

 Zanfel™ may also be used to treat exposed areas that are experiencing signs and 
symptoms of poison oak, ivy or sumac contamination. The CH2M HILL warehouses 
carry Zanfel™ products, which must be carried in First Aid Kits as deemed appropriate. 
Refer to the Zanfel™ information guide below for specific product and contact 
information. 

 Use products such as IvyBlock™ to prevent poison oak, ivy and sumac contamination. 
IvyBlock™ is approved by the Food and Drug Administration to prevent the rash 
caused by poison oak, ivy and sumac. 

If there is exposure, use the following First Aid procedures, or others you may find to 
alleviate the pain and itching. 

Self-Care/First Aid 

 Wash (decontaminate) all affected areas with warm water and a strong soap.  

 Keep your hands away from your eyes, mouth, and face.  

 Do not scratch or rub the rash.  

 Apply any of these to the skin rash:  

 Calamine (not Caladryl) lotion  

 Zanfel™ lotion 

 Zinc oxide ointment  

 Paste made with baking soda—mix 3 teaspoons of baking soda with 1 teaspoon of 
water  

 Take an over-the-counter antihistamine, such as Benadryl, following directions as stated 
on the label 

 If self-care/First Aid measures don't bring relief, call your doctor.  
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Poison Oak, Ivy, and Sumac First Aid 
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Urushiol Plant Facts 

 Urushiol Oil is potent.  

 Only 1 nanogram (billionth of a gram) needed to cause rash.  

 Average is 100 nanograms for most people.  

 1/4 ounce of urushiol is all that is needed to cause a rash in every person on earth.  

 500 people could itch from the amount covering the head of a pin.  

 Specimens of urushiol several centuries old have found to cause dermatitis in sensitive 
people.  

 1 to 5 years is normal for urushiol oil to stay active on any surface including dead plants.  

 Derived from urushi, Japanese name for lacquer. 

Myth  Fact 
Poison oak, ivy, and sumac 
are contagious 

Rubbing the rashes won't spread poison ivy to other parts of 
your body (or to another person). You spread the rash only if 
urushiol oil -- the sticky, resin-like substance that causes the 
rash -- has been left on your hands. 

You can catch poison ivy 
simply by being near the 
plants 

Direct contact is needed to release urushiol oil. Stay away 
from forest fires, direct burning, or anything else that can 
cause the oil to become airborne, such as a lawnmower, 
trimmer. 

Leaves of three, let them be Poison sumac has 7 to 13 leaves on a branch, although 
poison ivy and oak have 3 leaves per cluster 

Do not worry about dead 
plants 

Urushiol oil stays active on any surface, including dead 
plants, for up to 5 years. 

Breaking the blisters releases 
urushiol oil that can spread 

Not true. But your wounds can become infected and you may 
make the scarring worse. In very extreme cases, excessive 
fluid may need to be withdrawn by a doctor. 

 

New Cream to Treat Exposure to Poison Plants 
Exposure to poison oak, ivy and sumac can be uncomfortable, and in some cases the rash 
can become so severe that medical care is required. A relatively new product is available 
Zanfel™ (www.zanfel.com) that helps prevent blistering and itching from becoming severe. 
If you are working in an area with poison oak, ivy or sumac, you can obtain this cream by 
contacting CH2M HILL’s regional warehouse or by notify your supervisor of the need to 
purchase this material. 

Please remember, the cream does not replace preventative measures, including: 

 Avoiding contact with poison oak, ivy and sumac. 
 Wearing Tyvek® coveralls and gloves to prevent contact. 
 Washing with Tecnu® (or a similar product) after potential exposure. 
 Washing clothing and decontaminating equipment with an oil-cutting detergent. 

More information about Zanfel (from Zanfel): 

Zanfel™ is an effective wash for urushiol-induced contact dermatitis. Urushiol is the toxin 
known to cause the itching and rash associated with poison oak, ivy, sumac, poisonwood, 
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and related plants. Zanfel works by surrounding urushiol and bonding with it, thereby 
enabling it to be rinsed away. Unlike some products that require use within 10-20 minutes 
of contact or that required continued use until the rash is gone (which can take up to 
5 weeks), Zanfel offers relief at any stages of the reaction and often with only one wash. 
Individuals with particularly severe reactions may require additional washes. Most 
individuals experience relief from the itching within 30 seconds of application. The rash will 
begin to subside within hours if the reaction is mild to moderate. Severe and systemic cases 
will still require medical attention. Severe cases are defined as breakouts that are present on 
more than 15-percent of the body, and new breakouts continue to develop after day 4. 

3.37.4 Ticks  
Ticks typically are in wooded areas, bushes, tall grass, and brush. Ticks are black, black and 
red, or brown and can be up to one-quarter inch in size. Wear tightly woven light-colored 
clothing with long sleeves and pant legs tucked into/taped to boots; spray only outside of 
clothing with permethrin or permanone and spray skin with only N, N-diethyl-meta-
polyamide (DEET); and check yourself frequently for ticks. Where exposure to ticks is 
verified, personnel shall consider wearing “bug-out” suits to minimize potential exposures 
to ticks or other biting insects (i.e., chiggers). However, when these suits are used when 
ambient air temperatures are elevated (> 70°F) heat stress preventive measures and 
monitoring protocols must be implemented. See the Heat Stress section in this HSP for 
additional information.  

Hazard Control 
The methods for controlling exposure to ticks include, in order of most preferred to least: 

 Avoiding tick habitats and ceasing operations in heavily infested areas 
 Reducing tick abundance through habitat disruption or application of acracide 
 Personal protection through use of repellants and protective clothing 
 Frequent tick inspections and proper hygiene 

Vaccinations are not available and preventive antibiotic treatment after a bite is generally 
not recommended. 

Tick Identification 
There are five varieties of hard-bodied ticks that have been associated with tick-borne 
pathogens. These tick varieties include: 

 Deer (Black Legged) Tick (eastern and pacific varieties) 
 Lone Star Tick 
 Dog Tick (American and Brown) 
 Rocky Mountain Wood Tick 
 Western Black-legged tick 

Illnesses and Signs/Symptoms 
There are six distinguishable tick-borne pathogens that cause human illness in the United 
States. These pathogens may be transmitted during a tick bite – normally hours after 
attachment. The illnesses, presented in approximate order of most common to least, include: 
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1. Lyme (bacteria) 
2. Rocky Mountain Spotted Fever (bacteria) 
3. Ehrlichiosis (bacteria) 
4. Southern Tick-Associated Rash Illness (bacteria) 
5. Tularemia (Rabbit Fever) (bacteria) 
6. Babesia (protozoan parasite) 

Symptoms will vary based on the illness, and may develop in infected individuals typically 
between 3 and 30 days after transmission. Some infected individuals will not become ill or 
may develop only mild symptoms. These illnesses present with some or all of the following 
signs and symptoms: fever, headache, muscle aches, stiff neck, joint aches, nausea, vomiting, 
abdominal pain, diarrhea, malaise, weakness, and small solid, ring-like, or spotted rashes. 
The bite site may be red, swollen, or develop ulceration or lesions. A variety of long-term 
symptoms may result when untreated, including debilitating effects and death. 

Tick Removal 
1. Use fine-tipped tweezers or shield your fingers with a tissue, paper towel, or nitrile 

gloves. 

2. 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 tweezers. Consult your 
healthcare provider if infection occurs.) 

3. Do not squeeze, crush, or puncture the body of the tick because its fluids (saliva, 
hemolymph, and gut contents) may contain infectious organisms. Releasing these 
organisms to the outside of the tick’s body or into the bite area may increase the chance 
of infectious organism transmission. 

4. Do not handle the tick with bare hands because infectious agents may enter through 
mucous membranes or breaks in the skin. This precaution is particularly directed to 
individuals who remove ticks from domestic animals with unprotected fingers. 
Children, elderly persons, and immunocompromised persons may be at greater risk of 
infection and should avoid this procedure.  

5. After removing the tick, thoroughly disinfect the bite site and wash your hands with 
soap and water. 

6. You may wish to save the tick for identification in case you become ill. Your doctor can 
use the information to assist in making an accurate diagnosis. Place the tick in a plastic 
bag and put it in your freezer. Write the date of the bite on a piece of paper with a pencil 
and place it in the bag. See “First Aid and Medical Treatment” information below.  

Note: Folklore remedies such as petroleum jelly or hot matches do little to encourage a tick 
to detach from skin. In fact, they may make matters worse by irritating the tick and 
stimulating it to release additional saliva, increasing the chances of transmitting the 
pathogen. These methods of tick removal should be avoided. In addition, a number of tick 
removal devices have been marketed, but none are better than a plain set of fine tipped 
tweezers.  
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Previously infected individuals are not conferred immunity – re-infection from future tick 
bites can occur even after a person has contracted a tick-borne disease. 

First-Aid and Medical Treatment 
Tick bites should always be treated with first-aid. Clean and wash hands and disinfect the 
bite site after removing embedded tick. Consult a healthcare professional if infection or 
symptoms and effects of tick-borne illnesses are developing. 

Medical treatments for tick-borne infections include antibiotics and other medical 
interventions. Diagnosis of specific illness involves both clinical and laboratory 
confirmations. Preventive antibiotic treatment in non-ill individuals who have had a recent 
tick bite is recommended in specific cases only.  

For CH2M HILL employees who have experienced a tick bite due to work-related activities, 
CH2M HILL has a protocol in place to test all ticks that have been removed from an 
employee’s body for the presence of Borrelia burgdorferi. Employees should contact the 
IMRTW at WorkCare at 800-455-6155/714-978-7488 for assistance with the management of 
the tick bite. (See Attachment 6 of this HSP, for details). When deemed necessary by 
WorkCare, the employee will be given instructions on how to send the tick(s) for laboratory 
analysis. If the results indicate that the tick is positive for Lyme disease, they will be referred 
to a medical provider for further medical evaluation and probable prophylactic treatment. 
WorkCare will follow up with each CH2M HILL employee who reports a tick bite and is at 
risk of developing Lyme disease to monitor for symptoms and refer them to a medical 
provider for evaluation and treatment as necessary. 

Tick Analysis Procedure for Lyme disease:  

 For tick removal, follow the instructions in your tick removal kit using a fine pointed 
pair of tweezers. If the tick is alive, place it in two layered zip-lock-type bags. It is highly 
recommended that you wear gloves when removing the tick from the skin to avoid 
infection. 

 It is important to remove the entire tick and place it in a zip-lock-type bag. 

 Place the zip-lock-type bag in an envelope and fill out the sample Clongen submission 
form included in Attachment 6 of this HSP. Please identify yourself as a CH2M HILL 
employee by completing all the contact information in the form. The cost of the analysis 
will be paid for by CH2M HILL; you do not have to use a credit card or check. The 
account has an assigned purchase order that is billed directly to Health Resources for 
payment. 

Where analysis of a tick sample is performed, within 1 to 3 days, you will be contacted by 
WorkCare representative to discuss the tick analysis results, and to discuss any further need 
for medical evaluation. 

For work-related injuries or illnesses to CH2M HILL personnel, inform the AGVIQ-
CH2M HILL Project Manager (overall) and the AGVIQ-CH2M HILL HSPA/CIH and help 
Human Resources administrator complete a HITS Form. HITS must be completed within 24 
hours of incident.  
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For AGVIQ employees, who have been bitten by a tick, contact our AGVIQ supervisor and 
HSPA for management and support of an incident of this type. 

3.37.5 Fire Ants 
(Reserved) 

3.37.6 Spiders - Brown Recluse 
The brown recluse is regarded by many as the most dangerous spider in the United States. 
Although the habit of the Brown Recluse does not typically include Virginia, but reports of 
Brown Recluse bites in Virginia have been reported.  

Brown Recluse Spiders are usually 1 inch or larger in 
size, including the legs and can grow as large as 3 inches. 
Young Brown Recluse spiders are smaller and somewhat 
lighter in color. Brown recluse spider bites don't always 
hurt right away. 

In fact, you may not know that you have been bitten 
until other symptoms appear. Symptoms of a brown 
recluse spider bite may include the following: 

 Reddened skin followed by a blister that forms at the bite site.  

 Mild to intense pain and itching for 2 to 8 hours following the bite.  

 An open sore with a breakdown of tissue (necrosis) that develops within a few hours to 
3 to 4 days following the bite and the area may become painful, itchy, hot, swollen, red 
and tender. An irregular ulcerous sore, caused by necrosis, will often appear that is from 
1/4 inch to 10 inches in diameter. Prompt attention is the best defense against 
preventing the necrosis. The wound is often described as being reddish and surrounded 
by a bluish area with a narrow whitish separation in between the red and the blue. This 
gives it the famous "bull's eye" pattern. In just hours, a bite from the highly venomous 
Brown Recluse spider can create blisters and cause tissue damage.  

Some people have a severe, systemic (whole-body) reaction to brown recluse spider bites, 
including the rapid destruction of red blood cells and anemia. Signs and symptoms include: 

 Fever and chills 
 Skin rash all over the body with many tiny, flat purple and red spots 
 Nausea or vomiting 
 Joint pain 

If you think you have been bitten by a brown recluse spider: 

 Remain calm. Too much excitement or movement will increase the flow of venom into 
the blood.  

 Try to collect the spider, without being bitten, (even a mangled specimen has diagnostic 
value), if possible, for positive identification by a spider expert. A plastic bag, small jar, 
or pill vial is useful and no preservative is necessary, but rubbing alcohol helps to 
preserve the spider. 
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 Apply a cool, wet cloth to the bite or cover the bite with a cloth and apply an ice bag to 
the bite.  

 Do not apply a tourniquet. It may cause more harm than benefit.  

 Try to positively identify the spider to confirm its type.  

 Seek prompt medical attention.  

A brown recluse bite can be serious and will likely require immediate medical care. Seek 
medical attention if you believe you have been bitten by a recluse spider, especially if severe 
symptoms develop throughout your body or an open sore and necrosis develop. A brown 
recluse spider bite is diagnosed through a physical examination and questions about the 
bite. You should be prepared to describe the spider, where and when the bite took place, 
and what you were doing at the time. Your health professional will ask what your main 
symptoms are, when they began, and how they have developed, progressed, or changed 
since the bite. 

3.37.7 Spiders - Widow 
There are four identified widow species indigenous to Southeast Regions of the United 
States which are as follows: the Southern Black, Brown and Red widows. Females range 
from 8 to 15 mm in body length; males are smaller, sometimes very small (2 mm). Most have 
globose, shiny abdomens that are predominantly black with red markings (although some 
may be pale and/or have lateral stripes), with moderately long, slender legs. These spiders 
are nocturnal and build a three-dimensional tangled web, often with a conical tent of dense 
silk in a corner where the spider hides during the day. In nature, most species are found 
under rocks and logs, but they readily adapt to human-altered environments, where they 
are most commonly found in outbuildings (sheds, barns, privies), water meter holes, 
nursery cans, and under any item or structure (e.g., barbeque grill, slide, sand box) that has 
been undisturbed for a lengthy period. Formerly, most bites by black widows (almost all by 
female spiders) occurred in outhouses, but presently, widow bites occur most frequently 
when the spider is trapped against human skin, either by reaching under objects where the 
spider is hiding or when putting on clothing, gloves or shoes containing the spider. Widow 
spiders are generally very timid and only bite in self-defense when they accidentally contact 
humans.  

Southern Widow                                  Red Widow                           Brown Widow 
 

 

 

 

 

Bite symptoms are systemic, spreading through the lymphatic system, and usually start 
about 1-3 hours after the bite. The most common symptoms are intense pain, rigid 
abdominal muscles, muscle cramping, malaise, local sweating, nausea, vomiting, and 
hypertension. Other symptoms may include tremors, labored breathing, restlessness, 
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increased blood pressure, and fever. If left untreated, widow bite symptoms usually last 
3-5 days. 

If bitten, remain calm, and immediately seek medical attention (contact your physician, 
hospital and/or poison control center). Apply an ice pack directly to the bite area to relieve 
swelling and pain. Try to collect the spider, without being bitten, (even a mangled specimen 
has diagnostic value), if possible, for positive identification by a spider expert. A plastic bag, 
small jar, or pill vial is useful and no preservative is necessary, but rubbing alcohol helps to 
preserve the spider. A hospital stay may be recommended, particularly for those with a 
heart condition or with health problems. A physician may administer a specific antivenin to 
counteract the venom or calcium gluconate to relieve pain. Calcium gluconate and/or 
antivenin may be administered to relieve or counteract symptoms.  

3.37.8 Blood borne Pathogens  
(Reference SOP HSE-202, Bloodborne Pathogens) 

Bloodborne pathogens are pathogenic microorganisms present in human blood or other 
potentially infectious material that can cause disease. These pathogens include, but are not 
limited to, the Hepatitis B Virus (HBV) and the Human Immunodeficiency Virus (HIV). 
Other potentially infectious material includes any human body fluid that is visibly con-
taminated with blood, such as saliva or vomit. It also includes all body fluids in situations 
where it is difficult or impossible to differentiate between body fluids, such as during an 
emergency response and any unfixed tissue (other than intact skin) from a human (living or 
dead). 

In emergency medical situations, certain employees may need to render first aid as a 
collateral duty in response to workplace accidents or injuries. This category includes the 
SSHO, site managers/supervisors, or individuals certified in First Aid and CPR and shall 
have received training in exercising universal precautions against exposure to blood borne 
pathogens as a component to First Aid/CPR training, which meets the intent of 29 CFR 
1910.1030. This employee training is also complemented by other regularly scheduled 
employer training curriculums that are typically executed for our contract work regulated 
under 29 CFR 1910.120/29 CFR 1926.26. The only worker exposure to blood borne 
pathogens anticipated for this project will potentially be to those individuals providing First 
Aid/CPR to an injured or “down” worker.  

However, additional worker training programs in to bloodborne pathogens may also be 
required when it is expected that employees could contact landfill waste or other waste 
streams containing potentially infectious material. This situation is not reasonably expected 
for this project. 

To eliminate or minimize employee exposure to blood borne pathogens, workers who may 
be exposed to blood borne pathogens or potentially infectious material must implement the 
following hazard control measures.  

Employees expected to render first aid shall be cognizant of and adhere to the following 
with regard to potential exposure to blood borne pathogens: 
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 First aid kits and a Blood borne Pathogens Protection Kit shall be immediately available 
at the site. The kit is commercially available through most safety or medical supply 
vendors. 

 These kits shall contain gloves, masks, CPR protectors, biohazard disposal bags, 
antiseptic cleanser, splash-proof goggles, towels, wipes, and an absorbent powder to 
clean up spills. Gloves, masks, and other PPE measures must be donned by personnel 
responding to emergency or first aid situations where exposure to Bloodborne 
Pathogens could occur.  

 A portable eye wash station or means of conducting eye washing or flushing shall be 
readily available at each designated project site location.  

 Always wash your hands and face with antiseptic soap and running water after 
contacting potentially infectious material. If washing facilities are unavailable, use an 
antiseptic cleanser with clean paper towels or moist towelettes. When antiseptic 
cleansers or towelettes are used, always rewash your hands and face with soap and 
running water as soon as available. Do not consume food or beverages, smoke, chew 
tobacco, or perform another hand to eye/face/mouth activity until after thoroughly 
cleaning your hand (with antiseptic soap and water), then your face and only after the 
employee has removed themselves from the designated work area that contains 
materials that can be reasonably considered being contaminated with blood borne 
pathogens.  

 Use universal precautions when dealing with materials or situations where there is a 
potential for blood borne pathogens. Universal precaution is an approach to infection 
control whereby all human blood and potentially infectious material are treated as if 
known to be infectious for HIV, HBV, and other blood borne pathogens.  

Personnel who may be exposed to Blood borne Pathogens should review and implement all 
applicable components of CH2M HILL SOP # HSE&Q 202, Blood borne Pathogens. 

3.37.9 Mosquito Bites 
Because of the recent detection of the West Nile Virus in the United States, it is 
recommended that preventive measures be taken to reduce the probability of being bitten 
by mosquitoes whenever possible. Mosquitoes are believed to be the primary source for 
exposure to the West Nile Virus as well as several other types of encephalitis. The following 
guidelines should be followed to reduce the risk of these concerns for working in areas 
where mosquitoes are prevalent. 

 Stay indoors at dawn, dusk, and in the early evening.  

 Wear long-sleeved shirts and long pants whenever you are outdoors.  

 Spray clothing with repellents containing pyrethrum or DEET because mosquitoes may 
bite through thin clothing.  

 Apply insect repellent sparingly to exposed skin. An effective repellent will contain 35 
percent DEET (N, N-diethyl-meta-polyamide). DEET in high concentrations (greater 
than 35 percent) provides no additional protection.  
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 Repellents may irritate the eyes and mouth, so avoid applying repellent to the hands. 

 Whenever you use an insecticide or insect repellent, be sure to read and follow the 
manufacturer’s DIRECTIONS FOR USE, as printed on the product.  

Note: Vitamin B and “ultrasonic” devices are NOT effective in preventing mosquito bites. 

Symptoms of Exposure to the West Nile Virus 
Most infections are mild, and symptoms include fever, headache, and body aches, 
occasionally with skin rash and swollen lymph glands. More severe infection may be 
marked by headache, high fever, neck stiffness, stupor, disorientation, coma, tremors, 
convulsions, muscle weakness, paralysis, and, rarely, death.  

The West Nile Virus incubation period is from 3 to 15 days. 

If you have any questions or to report any suspicious symptoms, contact the project Health 
and Safety Manager. 

3.37.10 Rabid Animals  
Encounters with a rabid animal can lead to rabies transmission when virus from the 
animal's saliva, brain tissue, or spinal fluid enters open cuts or wounds in skin or mucous 
membranes. Therefore, not every encounter with a rabid animal is a true exposure requiring 
intervention. Treatment is often provided unnecessarily to people who have encountered 
but had no true exposure to a potentially rabid animal. 

Any penetration of the skin by an animal's teeth is considered a “bite exposure”. Local 
wound care should be performed immediately on anyone bitten by an animal. Local 
treatment of wounds treatment typically involves immediate and extensive washing of all 
bite wounds, scratches, or other sites of potential exposure for 10 minutes with soap and 
water is arguably the most important measure for preventing rabies following an exposure 
to a rabid animal. Experiments done in animals suggest that thorough and vigorous 
cleansing to the depth of the wound with a 20 percent soap solution can reduce the risk of 
developing rabies. Tetanus booster vaccine (Td) should be given if indicated. A health care 
provider should be consulted to determine whether or not other measures are necessary. 
When a bite exposure has been identified in laboratory testing of the animal, if available, 
may be indicated depending upon the circumstances of the exposure (such as, whether it 
were provoked or not) and the species involved. The risks associated bites from different 
animals varies from place to place. For work on this particular contract, contact with rabid 
dogs, cats, raccoons and rats could be possible. 

“Non-bite exposures” include any scratches, abrasions, or contamination of mucous 
membranes by an infected animal's saliva, brain tissue, or spinal fluid. Other types of 
contacts (such as with the blood, urine, feces, or fur of an animal) would not by themselves 
be considered exposures capable of transmitting rabies even if the animal were known to be 
rabid. The virus is not hardy; once dry, saliva containing rabies virus is considered non-
infectious. 
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4.0 Behavior Based Loss Prevention System 

(Reference CH2MHILL SOP # HSE&Q 103, Behavior Based Loss Prevention System) 

AGVIQ-CH2M HILL uses a BBLPS to support the implementation of our overall Risk 
Management Process (RMP) by identifying, analyzing and controlling certain risks (or 
liabilities) that may be encountered during the execution of a its assigned projects. The 
BBLPS is a system to prevent or reduce losses using behavior-based tools and proven 
management techniques to focus on behaviors or acts that could lead to losses. The 
basic loss prevention tools that will be used to implement the BBLPS on this project 
include: 

 Activity Hazard Analysis (AHA) 
 Pre-Task Safety Plans (PTSP) 
 Loss Prevention Observations (LPO) 
 Loss and Near Loss Investigations 
 Drug Free Workplace Program (DFWP) 

The Project Manager and site superintendent are responsible for implementing the BBLPS 
on the project site. These personnel typically delegate authority to the SSHO for the project 
specific implementation of the BBLPS, but the Project Manager and Site 
Superintendent/Supervisor or Field Team Leader remains accountable for its 
implementation.  

In an effort to provide a safe and healthy workplace for all program participants, AGVIQ-
CH2M HILL promotes and implements a DFWP. AGVIQ-CH2M HILL personnel must 
participate in and adhere to the requirements of the DFWP. 

Should it be determined that AGVIQ-CH2M HILL project personnel have not received a 
BBLPS orientation, the Superintendent or Project Manager shall contact their designated 
safety representative so this orientation can be provided. Subcontractors may not 
necessarily be required to receive this AGVIQ-CH2M HILL BBLPS orientation, but shall be 
informed of, be covered by, or separately implement the four basic loss prevention tools of 
the BBLPS.  

In an effort to provide a safe and healthy workplace for all program participants, AGVIQ-
CH2M HILL promotes and implements a DFWP. All AGVIQ-CH2M HILL personnel must 
participate in and adhere to the requirements of the DFWP.  

4.1 Activity Hazard Analysis 
An AHA defines the activity being performed, the hazards posed, and control measures 
required to perform each major Definable Feature of Work (DFOW) or “safety sensitive” 
operations. AHAs shall be implemented before initiating any major DFOW or “safety 
sensitive” activity posing H&S hazards to project personnel. AHAs for each DFOWs or 
safety sensitive operations anticipated for this project have been developed and included in 
Attachment 3 of this HSP.  
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Theses AHAs identify the primary DFOW or safety sensitive operation, along with potential 
H&S hazards and recommended hazard control measures. In addition, a listing of the 
equipment to be used to perform the activity, inspection requirements for the task and 
personnel training and medical monitoring requirements for the proper execution of each 
identified activity. 

AHAs for this project have been prepared using the Project-Specific, General, Biological 
Hazards, the Activity Hazard Analysis Table (Table 1-1) and applicable CH2M HILL, Inc. 
Standards of Practice (SOPs) as the basis for their development. Any AHAs that are not 
included in Attachment 3 and must be developed in the field during ongoing work should 
be prepared or reviewed by a designated AGVIQ-CH2M HILL safety representative prior to 
implementation.  

AGVIQ-CH2M HILL subcontractors will be required to provide AHAs specific to their 
scope of work, for review by the AGVIQ-CH2M HILL health and safety program 
representatives or qualified site specific safety representatives. Each subcontractor will 
submit AHAs applicable to their assigned onsite activities, as defined in their work 
plan/scope of work, along with their project-specific HSP. When additions or changes in 
anticipated AGVIQ-CH2M HILL or subcontractor field activities occur, or when 
additional/different hazards are encountered from that which was expected, then a new 
AHA will be prepared or modifications will be made to the existing AHA to address the 
additional hazards or control measures. 

Site workers review (or are briefed on the content of) a task specific AHA before 
implementing the work. Worker input should be solicited where ever possible and included 
in the AHA. After employees review (or are briefed on the content of)  each AHA applicable 
to their assigned task(s), they will acknowledge that this review was completed by adding 
their printed names, signatures, and the dates that the material was delivered to them or 
reviewed by them on the last page of the AHA form.  

The AHA applicable to the current site operation(s), work phase or safety sensitive function 
must remain posted in a conspicuous place (project construction trailer, weather proof 
bulletin board, etc.) that all site or facility personnel can access. When the most current AHA 
is not in use and not required to be posted, these completed AHAs shall be filed on site in a 
neat and organized manner for review are kept onsite in a neat and organized manner for 
review by NAVFAC Points of Contact (POCs) or the AGVIQ-CH2M HILL project 
management or program management team, or health and safety representatives, if 
requested.  

At the end of project operations, all completed hard copies of AHAs are included in the final 
project record. 

4.2 Pre-Task Safety Plans  
Daily safety meetings are held with all designated project site personnel in attendance to 
review the potential hazards that may be associated with daily work assignments. These 
meetings set forth various hazard control measures or policies, procedures or requirements 
that must be implemented by project staff to reduce or eliminate workplace incidents that 
could be associated with daily scheduled work. The topics developed and delivered during 
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each production day safety meeting are documented on an AGVIQ-CH2M HILL PTSP 
planner. The PTSPs are held between the site line supervisor and work crews and are 
designed to focus on eliminating identified hazards associated with daily assigned work. An 
example PTSP is included in Attachment 9 of this HSP.  

Daily safety topics typically include task-specific or site hazards and associated hazard 
control measures, health and safety processes, or “hazardous conditions” discovered and 
corrected and/or controlled during a previous work event that may still be applicable to the 
current daily production goals. Additionally, names of personnel, types of tools and 
equipment that will be used to perform the assigned daily task(s) are listed, along with the 
hazards posed and required H&S procedures that have been identified in the task specific 
AHAs or  the HSP and are incorporated into each PTSP.  

Preparation and delivery of the PTSP may be delegated to the SSHO by the site supervisor 
to facilitate site operations. At the start of each day’s activities, the line supervisor or SSHO 
completes a PTSP. Ideally, input from the work crew is solicited and integrated into the 
development and delivery of each PTSP. Implementing daily PTSPs enhances worker 
participation in the recognition and control of hazardous site conditions or undesirable site 
acts, while reinforcing the task-specific required H&S procedures with the crew each work 
day. In the event that more than one type of project task is scheduled in any one daily 
production event, multiple PTSPs may need to be completed and implemented. 

After the delivery of each PTSP, all personnel in attendance at the daily safety meeting 
acknowledge the delivered material with the addition of their printed names, signatures, 
and the date on which the material was delivered to them on the last page of the form. 
Completed PTSPs are kept on site in a neat and organized manner for review by 
management or the client, as deemed necessary.  

Completed PTSPs are kept onsite in a neat and organized manner for review by NAVFAC 
POCs or the AGVIQ-CH2M HILL project management or program management team, or 
health and safety representatives, if requested. The project manager and the site line 
supervisor may establish a process by which these completed PTSPs are scanned and 
emailed for inclusion in the electronic project file, where email communication capability is 
available. Where email capability is not available other suitable distribution methods shall 
be arranged between the overall project manager and the site supervisor.  

At the end of the project or facility operations, all completed PTSP hard copies are included 
in the final project record.  

4.3 Loss Prevention Observations  
An LPO is a tool to be used by management, site supervisors, and SSHOs to determine 
whether workplace behaviors, acts, and conditions are consistent with established H&S 
procedures, project site-specific HSP requirements, or other established health and safety 
standards. An LPO may also be completed by an individual work crew member to initiate 
necessary corrective actions, to identify a work crew member’s positive performance or 
contribution, or to report an undesirable act that would endanger the employee or other co-
workers or result in a loss. Completion of the LPO provides a mechanism for management 
to reinforce positive actions for work practices performed correctly, while also identifying 
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and eliminating work procedures, site conditions, or behaviors that could result in eventual 
losses.  

LPOs can be completed by any employee involved with or observing site operations, but are 
typically prepared by the site supervisor, SSHO, or project manager using the LPO form 
found in Attachment 10 of this HSP. The LPO is implemented as a comparison of the actual 
execution of work process observed against established work procedures identified in the 
project-specific HSP, AHAs, established health and safety policies and procedures, or 
regulatory standards.  

One LPO shall be completed weekly and forwarded to the overall AGVIQ-CH2M HILL 
Project Manager and their designated management team, the CH2M HILL Administrative 
Assistant designated to track project labor hours and completed LPO, as well as the 
designated project HSPA lead where email capability is available. Where email capability is 
not available other suitable distribution methods shall be arranged between the overall 
project manager and the site supervisor. When severe or critical deficiencies are observed by 
the LPO process, the project manager, site supervisor, or SSHO has a duty to notify the 
project manager and Chain of Command personnel of the condition for further review and 
development of corrective action requirements.   

Completed LPOs are kept onsite in a neat and organized manner for review by management 
or NAVFAC, as deemed necessary. At the end of the project or facility operations, all 
completed LPO hard copies are included in the final project record. 

4.3.1 Deficiency Tracking System  
On NAVFAC contracts where adherence to the US Army Corps of Engineers’ EM 385-1-1, 
“Safety and Health Requirements Manual” is required in addition to Occupational Safety & 
Health Administration (OSHA) regulations, the site supervisor is responsible for ensuring 
that the a “Deficiency Tracking System” or log is maintained. The deficiency tracking 
system is used to identify and monitor the status of safety and health “deficiencies” 
observed at the project-specific location, in chronological order. The deficiency tracking 
system includes the following information:  

1) Date deficiency identified; 
2) Description of deficiency; 
3) Name of person responsible for correcting deficiency; 
4) Projected resolution date; and 
5) Date actually resolved. 

The deficiency tracking system or log is posted on a project bulletin board or other 
conspicuous place commonly accessed by project or facility personnel, updated daily, and 
available for review by the NAVFAC POCs or by AGVIQ-CH2M HILL Project 
Management, Senior Management or Health and Safety Representatives. At project or 
facility sites where the use of a Deficiency Tracking System is required, this log supplements 
the LPO process.  

At the end of the project, or when facility operations are completed, hard copies of the 
deficiency tracking system data or logs are included in the final record. 
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4.4 Loss/Near-Loss Investigations 
Loss/near-loss investigations will be performed for the all AGVIQ-CH2M HILL and 
subcontractor incidents involving: 

 Person injuries/illnesses and near-miss injuries 
 Equipment/property damage 
 Spills, leaks, regulatory violations 
 Motor vehicle accidents 

The causes of loss and near-loss incidents are similar, so by identifying and correcting the 
causes of near-loss incidents, future loss incidents may be prevented. The following is the 
loss/near-loss investigation process: 

 Gather all relevant facts, focusing on fact-finding, not fault-finding, while answering the 
"who, what, when, where, and how" questions. 

 Draw conclusions, putting facts together into a probable scenario. 

 Determine incident root cause(s), which are basic causes on why an unsafe act/ 
condition existed. 

 Develop and implement solutions, matching all identified root causes with solutions. 

 Communicate incident as a lesson learned to all project personnel. 

 File follow-up on implemented corrective action to confirm solution is appropriate. 

Site Supervisors/SSHO will perform an incident investigation as soon as practical after 
incident occurrence during the day of the incident, for all loss and near-loss incidents that 
occur on the project. Loss and near-loss incident investigations will be performed using the 
following incident investigation forms provided in Attachment 11: 

 Incident Report Form (IRF)  
 Incident Investigation Form 
 Root Cause Analysis Form 

Note: For work-related injuries or illnesses to CH2M HILL personnel, Inform AGVIQ-
CH2M HILL Project Manager overall and AGVIQ-CH2M HILL HSPA/CIH contact and 
help Human Resources administrator complete a HITS Form. HITS must be completed 
within 24 hours of incident. 

All loss and near-loss incidents involving personal injury, property damage in excess of 
$1,000, or near-loss incidents that could have resulted in serious consequences will be 
investigated by completing the incident investigation forms and submitting them to the 
Project Manager and HSPA within 24 hours of incident occurrence. A preliminary Incident 
Investigation and Root Cause Analysis will be submitted to the Project Manager and 
HSPA/CIH within 24 hours of incident occurrence. The final Incident Investigation and 
Root Cause Analysis will be submitted after completing a comprehensive investigation of 
the incident. 
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4.5 Drug-Free Workplace Program 
(Reference CH2MHILL SOP # HSE&Q 105, Drug Free Work Place) 

AGVIQ-CH2M HILL does not tolerate illegal drugs, or any use of drugs, controlled 
substances, or alcohol that impairs an employees work performance or behavior. AGVIQ-
CH2M HILL has established a policy that its employees and subcontractors will not be 
involved in any manner with the unlawful manufacture, distribution, dispensation, 
possession, sale, or use of illegal drugs in the workplace. The use or possession of alcohol in 
the workplace is also prohibited. Any violation of these prohibitions may result in discipline 
or immediate discharge.  

In order to remain consistent with the requirements of the DFWP, review CH2M HILL, Inc., 
Standard of Practice HSE 105, Drug-Free Workplace Program, for more information.  

AGVIQ-CH2M HILL reserves the right to randomly test program participants in accordance 
with the conditions of the DFWP. 
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5.0 Personal Protective Equipment  

PPE specifications for this project are listed in Table 5-1. 
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TABLE 5-1 
Personal Protective Equipmenta 

Task Le Body Head Respirator b 
 Mobilization/Demobilization  
 Site Survey (Utility Clearance) 

Operations 
 Backfill and Site Restoration 

D  Designated and appropriate work clothes;  
 Steel toe work boots that provide sufficient ankle support (preferably leather); 
 Work gloves (cut resistant).; Reflective safety vest 

 Hardhat c 
 Safety glasses 
 Hearing protection (as applicable)d 

None required 

A function, identified below where potential 
dermal contact with site COCs is limited to 
the hands only. 
 Coaxial cable and grounding wire 

removal  
 Waste Management 

M
D1

 Designated and appropriate work clothes;  
 Steel toe work boots that provide sufficient ankle support (preferable leather); 
 Work gloves (cut resistant); 
 Reflective safety vest; Snake guards for as applicable to operations in wooded or grassy areas; 
  Inner surgical-style nitrile & outer chemical resistant nitrile gloves. 

 Hardhat c 
 Safety glasses 
 Ear protection (as applicable) d 
 Face shields (as applicable - to prevent splash hazards to the face) 

None required. 

A function, identified below where potential 
dermal contact with site COCs is NOT 
limited to the hands only. 
 Soil excavation  
 Soil Sampling 

M
D2

 Coveralls: Uncoated Tyvekchemical resistant disposable coveralls. Poly coated will be used for exposure to liquid 
chemicals or other dangerous splash hazards. 

 Boots: Hard-toed work boots that provide sufficient ankle support (preferable leather); with outer rubber boot covers 
or hard-toe chemically resistant rubber boots with steel shank. 

 Gloves: Inner & Outer surgical-style nitrile chemical-resistant nitrile gloves. 

 Hardhat c 
 Safety glasses  
 Ear protection (as applicable) d 
 Face shields – Pressure Washing (also applicable to other assigned 

tasks  to prevent splash hazards to the face) 

None required. 

 Any condition where the results of on-
site air monitoring could require an 
upgrade to Level C PPE. Contact the 
Program CIH and Project Manager if 
air monitoring action levels are 
exceeded.  

C  Coveralls
: Uncoated Tyvekchemical resistant disposable coveralls. Poly coated will be used for exposure to liquid chemicals 
or other dangerous splash hazards. 

 Boots: 
Hard toe work boots that provide sufficient ankle support (preferable leather); with outer rubber boot covers or hard toe 
chemically resistant rubber boots with steel shank. 

 Gloves: Inner & Outer surgical-style nitrile chemical-resistant nitrile gloves. 


ardhat c 


ar protection (as applicable)d 

 Spectacle inserts 

APR, full face, MSA Ultratwin or 
equivalent; with GME-P100 cartridges or 
equivalent, as applicable to appropriate 
respiratory protection measures for 
specific site compounds. 

Reasons for Upgrading or Downgrading Level of Protection 

Upgradef  Downgrade 
 Request from individual performing tasks. 
 Change in work tasks that will increase contact or p

contact with hazardous materials. 
 Occurrence or likely occurrence of gas or vapor emis
 Known or suspected presence of dermal hazards. 
 Instrument action levels exceeded (when implemente

 New information indicating that situation is less hazardous than originally thought. 
 Change in site conditions that decrease the hazard. 
 Change in work task that will reduce contact with hazardous materials. 

a Modifications are as indicated. AGVIQ-CH2M HILL will provide PPE only to AGVIQ-CH2M HILL employees. 
 b No facial hair that would interfere with respirator fit is permitted. 
c Hardhat and splash-shield areas are to be determined by the SSHO. 
d Ear protection should be worn when conversations cannot be held at distances of 3 feet or less without shouting or when the potential for noise exposure could potentially exceed 85 decibels. 
 

NOTE: Performing a task that requires an upgrade to a higher level of protection (e.g., Level D modified/Level C) is permitted only when the PPE requirements have been approved by the PROGRAM CIH, and an SSHO qualified at that level is present. 
 



 

HSP 6-1 

6.0 Air Monitoring Requirements 

6.1 Air Monitoring Specifications 
Project air monitoring equipment specifications and air monitoring action levels are listed 
below in Table 6-1. 
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TABLE 6-1 
Air Monitoring Equipment Requirements and Action Levels 

Instrument Tasks Action Levelsa Level of Protection or Action Frequency b Calibration 

Dust Monitor: visual Soil excavation 
Site Restoration (backfill) 
operations 
 

Any visual dust 
 

 
 

Level D, Modified D1, or D2 as identified by Table 5-1 for dermal 
protection. If any adverse effects or symptoms of exposure are 
experienced by workers (i.e. nausea, dizziness or headache, eye, and 
respiratory irritation) then the Program CIH or HSPA shall be 
immediately informed such that a further evaluation of potential worker 
exposure conditions, appropriate engineering or administrative controls 
or a PPE upgrades can be performed so that adverse effects and 
overexposure to site constituents does not occur. 
Institute dust control such as water application, slower excavation, or 
reduce soil drop height from bucket. 

- Initially and periodically during soil removal operations 
- Initially and periodically during site backfill operations 
-  
 

Zero Daily 

Low Level Gamma 
Detector  

Handling of the XRF unit with the 
radiation source aperture in the 
“closed” position 

 

 

Handling of the XRF unit with the 
aperture in the “open ” position 

Any elevated reading around the 
XRF unit (other than the 
established “background” reading) 
on the low level gamma detector 
Other than in front of the source 
aperture   
 
No reading around the XRF unit 
(other than the established 
“background” reading) 

Stop work. Call the RSO immediately for consultation.  
 
 
 
 
 
 
Stop work. Call the RSO immediately for consultation. 

During routine checks to ensure the functionally of the 
XRF unit and integrity/security of the XRF unit containment 
of Cadmium 109 source Daily ** 

(before & after daily use or 
more frequently to verify 
accuracy) 

a Action levels apply to sustained breathing-zone measurements (5 mins) above background. 
b The exact frequency of monitoring depends on field conditions and is to be determined by the SSHO; generally, every 5 to 15 minutes if acceptable; more frequently may be appropriate. Monitoring results should be recorded. Documentation should include instrument and 
calibration information, time, measurement results, personnel monitored, and  place/location where measurement is taken (e.g., “Breathing Zone/MW-3”, “at surface/SB-2”, etc.). 
c If the measured percent of O2 is less than 10, an accurate LEL reading will not be obtained. Percent LEL and percent O2 action levels apply only to ambient working atmospheres, and not to confined-space entry. More-stringent percent LEL and O2 action levels are required for 
confined-space entry. 
 

Note: Worker breathing zone ambient air monitoring results must be logged on an Air Monitoring Log (See Attachment 5).  
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6.2 Calibration Specifications 
Air Monitoring equipment calibration specifications are listed in Table 6-2. Also refer to the 
respective equipment manufacturer’s instructions for additional clarification and more 
specific procedures of the summary of requirements listed below.  

TABLE 6-2 
Air Monitoring Equipment Calibration Specifications 

Instrument Gas Span Reading Method 

Low Level Gamma 
Detector 

NA NA NA NA – Annually or before and after 
shipment by the equipment vendor 

     

Note: Air monitoring equipment calibration measures must be logged on an Air Monitoring Log  
(See Attachment 5) and included in the final project record.  
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7.0 Decontamination  

Proper decontamination procedures will be required to ensure negative worker exposure to 
any identified constituents of concern or hazardous materials. Good personal hygiene 
practices must be exercised by AGVIQ-CH2M HILL personnel to facilitate negative 
exposure. These practices include but are not limited to the following: 1) Eating, drinking, 
smoking and tobacco use shall only be conducted in designated areas and not in areas 
where there is any exposure to hazardous material/waste, flammable/combustible liquids 
and gases may exist and 2) wash hands and face, if applicable, before eating, drinking, 
smoking or using tobacco 3) shower as soon as feasible after completing field activities. The 
SSHO should establish areas for eating, drinking, and smoking. Contact lenses are not 
permitted in exclusion or decontamination zones. 

The SSHO must establish and monitor the decontamination procedures and their 
effectiveness. Decontamination procedures found to be ineffective will be modified by the 
SSHO. The SSHO must ensure that procedures are established for disposing of materials 
generated on the site. 

7.1 Decontamination Specifications 
Personnel Sample Equipment Heavy Equipment 

 Boot wash/rinse 
 Glove wash/rinse 
 Outer-glove removal 
 Body-suit removal 
 Inner-glove removal 
 Respirator removal 
 Hand wash/rinse 
 Face wash/rinse 
 Shower ASAP 
 Collect, properly 

containerize, label, and 
dispose of all spent PPE  

 Collect, properly 
containerize, label, and 
dispose of all spent 
decontamination fluid 
containerized for offsite 
disposal (Do not dispose of 
spent PPE or similar waste 
in NASB disposal 
receptacles.) 

 Wash/rinse 
equipment 

 Solvent-rinse 
equipment 

 Contain solvent 
waste for offsite 
disposal 

 Collect, properly 
containerize, label, 
and dispose of all 
spent 
decontamination 
fluid and residual 
solids for offsite 
disposal. 

 Dry Decontamination 
 Collect, properly 

containerize, label, and 
dispose of all spent 
decontamination fluid or 
residual solids.  

 
For this project the use of Modified Level D will be required and as such, the need for the 
establishment personnel and equipment decontamination corridors may be warranted. It is 
essential for workers to maintain good positive personal hygiene practices and proper 
containerization, labeling, storage, disposal and overall management of spent disposable 
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PPE and generated waste materials.  When decontamination of the heavy equipment (i.e. 
backhoe) is being performed, establishment of full and complete decontamination corridors 
is required, Figure 7-1, below, graphically represents personnel and equipment 
decontamination processes.  
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Exclusion 
Zone 

Boundary 

Wind 
Direction 

   
Equipment drop 

onto clean surface 

    PPE to   be re-used

PPE to be disposed

Containerize, label & 
dispose of PPE  

Change out respirator 
cartridges or air tank. If 
removed, replace outer 

boots and gloves 

Containerize, label & 
dispose of PPE  

 

   
Remove outer gloves 

and boots or boot 
covers 

Remove coveralls (e.g., 
Tyvek)  

and inner gloves 

If worn, remove APR, SAR or 
SCBA. Dispose of cartridges 

and Decon respirator as 
specified in the HSP  

Wash face and 
hands. Shower as 
soon as possible 

Outer glove, boot 
and coverall (e.g., 

Tyvek) wash 

Outer glove, boot 
and coverall rinse 

Remove outer boots, 
gloves, and coveralls 

Remove inner 
gloves and 
coveralls 

 
Return to exclusion 

zone 

FIGURE 7-1
Decontamination Procedure

 
 

Sample 
preparation 

Sample 
decontamination and 

packing 

Notes: 
1. This figure can be used as a guide to establish a decontamination line when 

used PPE will either be disposed of or re-used, and can be applied to any 
level of protection. 

2. The stations illustrated below may be removed when not applicable (e.g., no 
respirator station if not wearing Level C or B). 

3. The SSHO may modify the decontamination sequence based on site-
specific conditions.  

Sample Table 

Heavy Equipment 
Decontamination 

Pad  
(where applicable) 

Containerize, label & dispose 
of generated soil, sediment 
and decontamination fluid 
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8.0 Spill-Containment Procedures 

8.1 Procedure for Containing/Collecting Spills 
Sorbent material will be maintained in the support zone. Incidental spills will be contained 
with sorbent and disposed of properly. The initial response to any spill or discharge will be 
to protect human health and safety, and then the environment. Identification, containment, 
treatment, and disposal assessment will be the secondary response.  

If for some reason a chemical spill is not contained within a dike or sump area, an area of 
isolation will be established around the spill. The size of the area will generally depend on 
the size of the spill and the materials involved. If the spill is large (greater than 55 gallons) 
and involves a tank or a pipeline rupture, an initial isolation of at least 100 feet in all 
directions will be used. Small spills (less than or equal to 55 gallons) or leaks from a tank or 
pipe will require evacuation of at least 50 feet in all directions to allow cleanup and repair 
and to prevent exposure. When any spill occurs, only those persons involved in overseeing 
or performing emergency operations will be allowed within the designated hazard area. If 
possible, the area will be roped off or otherwise blocked. 

If the spill results in the formation of a toxic vapor cloud (by reaction with surrounding 
materials or by outbreak of fire) and its release (due to high vapor pressures under ambient 
conditions), further evacuation must be engaged. In general, an area at least 500 feet wide 
and 1,000 feet long will be evacuated downwind if volatile materials are spilled. (Consult 
the DOT Emergency Response Guide for isolation distances for listed hazardous materials.) 

If an incident may threaten the health or safety of the surrounding community, the public 
will be informed (via proper local and state emergency management planning agencies) and 
possibly evacuated from the area. The onsite emergency coordinator will inform the proper 
agencies in the event this is necessary. A Project Emergency Contact List is provided in 
Attachment 6. 

As called for in regulations developed under the comprehensive Environmental Response 
Compensation Liability Act of 1980 (Superfund), AGVIQ-CH2M HILL’s practice is to report 
a spill of 1 pound or more of any hazardous material for which no reportable quantity has 
been established and which is listed under the Solid Waste Disposal Act, Clean Air Act, 
Clean Water Act, or the Toxic Substances Control Act (TSCA). TSCA also follows the same 
practice for any substances not listed in the Acts noted above but which can be classified as 
a hazardous waste under Resource Conservation and Recovery Act. 

Response/containment personnel shall take the following measures: 

 Immediately warn any nearby workers and notify individual responsible for site 
operations. 

 Assess the spill area to ensure that it is safe to respond. 

 Evacuate area if spill presents an emergency. 
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 Ensure all unnecessary persons are removed from the hazard area. 

 Put on protective clothing and equipment. 

 If a flammable material is involved, remove all ignition sources, and use only spark- and 
explosion-proof equipment for recovery of material. 

 Remove all surrounding materials that could be especially reactive with materials in the 
waste. Determine the major components in the waste at the time of the spill. 

 Stop source of spill. 

 Establish site control for spill area. 

 If wastes reach a storm sewer, dam the outfall by using sand, earth, sandbags, etc. Pump 
this material out into a temporary holding tank or drums as soon as possible. 

 Place all small quantities of recovered liquid wastes (55 gallons or less) and 
contaminated soil into drums for incineration or removal to an approved disposal site. 

 Spray the spill area with foam, if available, if volatile emissions may occur. 

 Apply appropriate spill control media (e.g., clay, sand, lime) to absorb discharged 
liquids. 

 For large spills, establish diking around leading edge of spill using booms, sand, clay, or 
other appropriate material. If possible, use diaphragm pump to transfer discharged 
liquid to drums or holding tank. Follow proper ground and bonding procedures of 
equipment during recovery efforts. Intrinsically safe equipment must be used in 
recovery operations. 

8.2 Anticipated Hazardous Materials 
A Spill Prevention, Control, and Countermeasure Plan (SPCCP) has not been developed for 
this project as the anticipated quantity of petroleum products to be stored on-site will fall 
below the threshold requirements established by 40 CFR 112 which would require the 
preparation of  an SPCCP. However, the following is a list of materials or chemicals that 
may be brought onsite and used, incorporated as part of the final completion of the work, or 
otherwise generated during the execution of the site work. 

 Diesel fuel for heavy equipment use: 1 – 500-gallon single wall above ground storage 
tank with manufacturer containment dike or double wall above ground storage tank. 

 Gasoline (small metal “safety” containers for fueling small engine equipment): ~ 5 -
20 gallons 

 Spent PPE in properly labeled storage/shipping containers that is potentially impacted 
by site COCs: ~ 1- to 55-gallon metal open top drums 

 Decontamination fluid: <100 gallons in 55-gallon DOT drums 

 Marking paint (aerosol spray) 
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8.3 Notification 
In the event a spill occurs, project personnel shall implement the notification structure 
identified by the “AGVIQ-CH2M HILL Incident Notification Process and Chain of 
Command” presented in Figure 10-3 of this HSP.  

In addition, the AGVIQ-CH2M HILL overall Project Manager shall make notification to the 
designated NAVFAC Remedial Project Manager (RPM) or Facility Engineering & 
Acquisition Division (FEAD) or other designated client POC, as applicable, such that 
additional appropriate community and/or federal/state agencies may be engaged and 
notified, as applicable. The AGVIQ-CH2M HILL Project Manager (overall) shall coordinate 
with the designated Project Environmental Compliance Manager for support with regard to 
adhering to local, state, or federal regulations for spill notification clean-up and closure 
requirements.  
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9.0 Site-Control Plan 

9.1 Site-Control Procedures 
Project managers and team leaders are to: 

 Evaluate and ensure worker safety in remote/secluded work areas,  

 Confirm if potentially dangerous activities (coincidence of hunting seasons, live 
ordnance use, military field exercises/activities, transfer of dangerous or explosive 
cargo/materials, location of explosive arc zones, etc.) could be occurring in or adjacent 
to any AGVIQ-CH2M HILL work areas that may jeopardize worker health and safety.  

 Reschedule field activities when potentially dangerous activities are not occurring 
adjacent to AGVIQ-CH2M HILL work locations. Ensure proper two communications 
with workers in remote work areas. Utilize buddy system. 

 Designate an emergency evacuation route. 

 Designate an evacuation assembly area. 

 The SSHO, or designee, will conduct a site safety briefing (see below) before starting 
field activities or as tasks and site conditions change. 

 Topics for briefing onsite safety: general discussion of HSP, site-specific hazards, 
locations of work zones, PPE requirements, equipment, special procedures, emergencies. 

 The SSHO records attendance at safety briefings in a logbook and documents the topics 
discussed. 

 Ensure that applicable AGVIQ-CH2M HILL personnel have received the BBLPS 
Training. 

 Understand if there is a potential of being exposed to hazardous chemicals. If yes, what 
precautions or training are required? 

 Establish support, decontamination, and exclusion zones. Delineate with flags or cones 
as appropriate. Support zone should be upwind of the site. Use access control at entry 
and exit from each work zone. 

 Know how an emergency should be reported and what the appropriate response 
procedures are for the respective emergency. 

 Identify exact facility location and position (where possible) when contacting Emergency 
Medical Services (EMS)/Fire Dispatch. 

 Have readily available copy of the Hospital Route Map. 
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 Establish onsite communication consisting of the following: 

 Line-of-sight and hand signals 
 Air horn 
 Two-way radio or cellular telephone if available 

 Establish offsite communication. 

 Establish and maintain the “buddy system.” 

 Know how, what, when injuries/accidents are reported and treated. 

 Initial air monitoring is conducted by the SSHO in appropriate level of protection. 

 The Site Supervisor, SSHO or other authorized designee is to conduct periodic 
inspections of work practices to determine the effectiveness of this plan. Such 
inspections should identify site conditions or actions which are not consistent with the 
policies and procedures of the H&S program, report to the AGVIQ-CH2M HILL overall 
project Manager overall and the Program CIH/HSPA. The project team shall develop 
and implement corrective action procedures in a timely manner. 

9.2 Specific Site Control Measures  
To prevent both exposure of unprotected personnel and migration of potential 
contamination, work areas and personal protective equipment requirements should be 
clearly identified. This HSP recommends that the area surrounding each of the work areas 
be divided into three (3) distinct zones; the exclusion zone (EZ), the contamination 
reduction zone (CRZ), and the support zone (SZ).  

Only individuals who meet the requirements of 29 CFR 1910.120/29 CFR 1926.65 and who 
are authorized by the AGVIQ-CH2M HILL individual responsible for site operations or the 
SSHO shall be allowed entry into the EZ and CRZ. Suitable means and methods (high 
visibility fencing, caution tape signage, other physical barriers) shall be employed to 
demarcate the EZ and CRZ boundaries at this site to prevent unauthorized entry into these 
controlled work zones. A CRZ for decontamination shall be established adjacent to the EZ. 
The SZ shall be kept free from contamination. 

A typical EZ/CRZ/SZ representation is illustrated in Section 7.0 Decontamination, 
Figure 7-1.  

9.2.1 Exclusion Zone 
An EZ will be constructed to surround each work area where the greatest potential for 
worker exposure to identified site COCs may exist. The EZ may need to be transient as the 
work progresses, depending upon the type of work that is being executed. Because of 
potential site space limitations, the exclusion zone fencing may also include any available 
“permanent” perimeter fencing or other established physical barriers. Note that the term 
“permanent” is often used to describe the outer limits (or perimeter) of a work site or 
designated site area. Other temporary barriers (i.e., caution tape, high visibility construction 
fencing); maybe used to supplement existing permanent barriers to demarcate the EZ to 
identify the restricted access. Access to the EZ will be restricted to personnel wearing the 
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prescribed level of protective equipment and meeting the training and medical criteria of 
this plan.  

9.2.2 Contamination Reduction Zone 
Each CRZ zone will be a clearly marked corridor between the EZ and the SZ. The CRZ for 
each area will be located immediately adjacent to the EZ. This area will be identified with 
yellow tape, high visibility construction fencing or other suitable barriers.  

The CRZ is where personnel will begin the sequential decontamination process when 
exiting the EZ. To prevent cross contamination and for accountability purposes, all 
personnel must enter and leave the EZ through the CRZ. 

Contaminated personnel and equipment will exit the EZ directly to the CRZ. Each CRZ will 
contain a constructed decontamination stations for personnel and equipment. If possible, 
the CRZ will be located upwind of each EZ, however due to site constraints this may not be 
possible. Temporary support zones for each work area will be located adjacent to the CRZs. 

9.2.3 Support Zone 
Temporary support zones and staging areas will be established at the entrance of each 
control area. Potable water, an eye wash, and first aid supplies will be located at each 
temporary support zone. No hazardous or potentially hazardous materials will be allowed 
in the support zone unless it is in a properly labeled container that has no external 
contamination. Eating, drinking and smoking will only be allowed in this area, at 
designated locations. 

Portable bathroom facilities will be located near the work areas. In addition, potable water 
and water and soap for hand washing will be available at the support zone, along with 
containers for solid waste for use by site personnel, in addition to first aid stations and 
administrative information. 

9.3 HAZWOPER Compliance Plan  
Certain work phases, DFOWs or activities associated with this CTO are regulated by Federal 
labor law (or standards) under 29CFR1910.120/29CFR1926.65 and typically referred to as 
the Hazardous Waste Operations and Emergency Response (HAZWOPER) standards. These 
standards require that employers provide specific training and medical surveillance 
programs for their employees who engage in activities regulated by these standards. For 
this CTO, the training and medical surveillance requirements associated with identified 
project tasks regulated by the HAZWOPER standards are identified in section 2.1 
“Employee Medical Surveillance and Training” of this HSP and will not be further 
elaborated in this HSP.  

In many cases where labor activities are regulated by 29CFR1910.120/29CFR1926.65, the use 
of air sampling and/or real-time monitoring is required, or at a minimum considered a best 
management practice, to confirm that worker exposure to gases, vapors, minerals, fumes, 
particulates or mists do not exceed established OELs. This is especially important for 
workers or site personnel who are not trained to recognize or protect themselves against 
such exposures through proper implementation of personal hygiene practices, 
decontamination procedures or engineer or administrative control measures or by the 
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proper use of PPE. In these instances, before non-HAZWOPER-trained personnel are 
allowed on the site, or while non-HAZWOPER-trained staff are working in proximity to 
HAZWOPER activities, available data such as soil, groundwater or sediment testing, 
historical site use information must be evaluated, or work zones controlled or segregated 
and processes and procedures must be implemented so that exposure to untrained and 
protected personnel does not occur. For AGVIQ-CH2MHILL project, such data, site history 
reviewed by designated health and safety professionals and air monitoring and PPE 
requirements are established for applicable DFOWs where potential worker exposure 
conditions may exist. Established air monitoring and PPE requirements and other health 
and safety processes defined by this HSP are reviewed and adjusted as necessary by a CIH, 
for implementation during the execution of the CTO. 

Anticipated HAZWOPER tasks, identified in Section 1.4 “Hazwoper Regulated Tasks” of 
this HSP, might occur consecutively or concurrently with DFOWs which are not regulated 
by the requirements of 29CFR1910.120/29CFR1926.65. This section outlines procedures to 
be followed when the DFOWs specified in Section 1.5 “Non-Hazwoper Regulated Tasks” of 
this HSP do not require 24- or 40-hour training required by  
29CFR1910.120(e)(3)/29CFR1926.65(e)(3) or a medical surveillance program in accordance 
with 29CFR1910.120(f)/29CFR1926.65(f) or other medical evaluations stipulated by 
29CFR1910.134(e). However, program or project management personnel, site supervisors 
and employees alike must recognize that non-HAZWOPER-trained personnel also must be 
required to be trained or medically evaluated in accordance with other state and federal 
OSHA labor laws. 

 When non-HAZWOPER-trained personnel are at risk of exposure, the SSHO must post 
the exclusion zone and inform non-HAZWOPER-trained personnel of the: 

 Nature of the existing contamination and its locations 
 Limitations of their access 
 Emergency action plan for the site  

 Periodic air monitoring with direct-reading instruments conducted during regulated 
tasks also should be used to ensure that non-HAZWOPER-trained personnel (e.g., in an 
adjacent area) are not exposed to airborne contaminated media.  

 When exposure is possible, non-HAZWOPER-trained personnel must be removed from 
the site until it can be demonstrated that there is no longer a potential for exposure to 
health and safety hazards. 

 Unanticipated site conditions that are encountered that may result in exposures to gases, 
vapors, minerals, fumes, particulates or mists must be immediately reviewed with the 
Program CIH such that appropriate engineering or administrative controls or a PPE 
upgrades can be evaluated before work can proceed. 
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10.0 Emergency Response Plan  

10.1 Pre-Emergency Planning 
(Reference CH2MHILL SOP # HSE&Q 106, Emergency Planning) 

The SSHO performs the applicable pre-emergency planning tasks before starting field 
activities and coordinates emergency response with AGVIQ-CH2M HILL onsite parties, the 
facility, and local emergency-service providers as appropriate. 

 AGVIQ-CH2MHILL personnel shall review and implement all applicable components 
of CH2MHILL SOP # HSE&Q 106 Emergency Planning, except where other 
requirements may be more stringent. 

 Review the facility emergency and contingency plans where applicable. 

 Determine what onsite communication equipment is available (e.g., two-way radio, air 
horn). 

 Determine what offsite communication equipment is needed (e.g., nearest telephone, cell 
phone). Verify that site personnel have adequate communication devices (cell phones or 
two way radios) and personnel who are working alone are following the established 
procedures in the “Working Alone” policy. 

 Confirm and post emergency telephone numbers, evacuation routes, assembly areas, 
and route to hospital; communicate the information to onsite personnel. 

Emergency contact numbers appropriate to project operations are included in Attachment 6 
of the HSP and referenced as the “Emergency Contact List”. Where temporary construction 
facilities are established at the project site, this Emergency Contact List shall be posted in a 
conspicuous location. Where temporary construction facilities are not allowed or provided, 
the list shall be available for quick reference in a folder type format by the site 
supervisor/FTL and location shall also be made known to other site personnel. 

 Review changed site conditions, onsite operations, and personnel availability in relation 
to emergency response procedures. 

 Where appropriate and acceptable to the client, inform emergency room and ambulance 
and emergency response teams of anticipated types of site emergencies. 

 Designate one vehicle as the emergency vehicle; place hospital directions and map 
inside; keep keys in ignition during field activities. 

 Inventory and check site emergency equipment, supplies, and potable water. 

 Communicate emergency procedures for personnel injury, exposures, fires, explosions, 
and releases. 
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 Rehearse the emergency response plan before site activities begin, including driving 
route to hospital. 

 Brief new workers on the emergency response plan. 

 It is the intention of the project team to verify that emergency response processes are in 
place and capable of being executed, prior to the start of field assignments. However, 
because response to medical or fire emergencies will be by government facility 
installation personnel or even by outside public responders, it may be impractical and 
disruptive to the primary mission of these responders to perform procedural response 
testing. In this case, the designated responsible party (Field Team Lead) shall verify that 
emergency services are available for response, that contact information is appropriate, 
and that responders know how to access anticipated work areas. 

 The SSHO will evaluate emergency response actions and initiate appropriate follow-up 
actions. 

10.2 Emergency Equipment and Supplies 
The SSHO should mark the locations of emergency equipment on the site map and post the 
map. Equipment and locations are listed below. 

Emergency Equipment and Supplies Location 

20 lb.(or two 10-lb.) fire extinguisher(s) (A, B, and C classes) Support Zone/Heavy Equipment 

First aid kit Support Zone/Field Vehicle 

Eye Wash Support & Decon Zone/Field Vehicle 

Potable water Support & Decon Zone/Field Vehicle 

Bloodborne-pathogen kit Support Zone/Field Vehicle 

Additional equipment (specify): Mobile phone, 2.5 lb. fire 
extinguisher (A, B, and C classes) 

Support Zone/Field Vehicle 

 

10.3 Incident Reporting, Investigation and Response 
For any accident meeting the definition of Recordable Occupational Injuries or Illnesses or 
Significant Incidents (i.e., incidents involving weight-handling equipment, fatality, 
hospitalization, loss of limb) designated NAVFAC POCs (Resident Officer in Charge of 
Construction, Remedial Project Manager and/or Navy Technical Representative) will be 
verbally notified by the AGVIQ-CH2M HILL Project Manager (overall) soon as practical, 
but not later than 4 hours after occurrence.  

In the event that the overall Project Manager is not available, notification maybe made by 
the designated AGVIQ-CH2M HILL site supervisor, but only after consultation with the 
AGVIQ-CH2M HILL Program or Deputy Program Managers. All other incidents must be 
reported to, NAVFAC within 24 hours of incident occurrence. Only authorized AGVIQ-
CH2M HILL personnel (Program Manager and/or Deputy Program Manager, overall JV 
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Project Manager) may make notification to NAVFAC Mid-Atlantic Division regarding 
project accidents, injuries or illnesses. 

In order for the incident to be assessed for reportability purposes, it is imperative that all 
personal injuries, near misses, or property damage incidents involving AGVIQ-CH2M HILL 
or subcontractor project personnel be reported IMMEDIATELY to the chain of command 
personnel identified in Section 10.7 and Attachment 6 of this HSP. The following 
information shall be provided: 

 Date and time of incident 
 Project name and project number 
 Name and worker classification 
 Extent of known injuries 
 Level of medical attention 
 Injury cause 
 Witnesses 

A written incident investigation will be performed and submitted to the Project and 
Program management team and the Program CIH within 24 hours of incident occurrence by 
the completing the Incident Report, Near-Loss Investigation and Root Cause Analysis 
provided in Attachment 11. 

In fires, explosions, or chemical releases, actions to be taken include the following: 

 Shut down AGVIQ-CH2M HILL operations and evacuate the immediate work area. 
 Notify appropriate response personnel. 
 Account for personnel at the designated assembly area(s). 
 Assess the need for site evacuation, and evacuate the site as warranted. 

Instead of implementing a work-area evacuation, note that small fires or spills posing 
minimal safety or health hazards may be controlled. 

10.4 Emergency Medical Treatment 
For this project, primary emergency medical treatment of injured personnel will be 
performed by offsite emergency medical treatment facilities identified in Figure 10-1 
“Hospital Route Map”. Because a temporary construction trailer will not be utilized on this 
project, all copies of maps showing the location and direction to medical support facilities 
shall be kept in the HSP onsite or also in site support vehicles. The Hospital Route Map 
must be available for quick reference by the individuals at the site. 

An effective means of communication and to summon transportation of injured workers to 
medical treatment facilities must be evaluated and established prior to the start of field 
activities. Communication devices shall be tested in the area of use to assure functionality. 

When a medical facility or physician is not accessible within five minutes of an injury to a 
group of two (2) or more employees for the treatment of injuries, at least two (2) people on 
each shift shall be qualified to administer first aid and CPR.  

In addition, the project shall be outfitted with first aid kits of suitable size and quality 
(contents) to meet health and safety requirements for onsite first aid or CPR response. 
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Personal protective devices shall be provided such that universal precautions against 
bloodborne pathogens can be exercised while administering CPR or first aid. Eye wash 
stations, either portable or stationary, will be available. Designated site personnel who are 
trained in first aid and CPR are identified in Section 2.1 of the HSP, “Employee Medical 
Surveillance and Training.” 

In Emergency Medical situations, it is very likely that NASB EMS, Fire Department or 
security personnel would respond to onsite medical emergencies. NAS Brunswick EMS can 
be reached by calling 207- 921-2678 or 911. Once a dispatcher is reached and identify your 
exact location on site and the nature of your emergency.  
In the event a worker in an EZ needs medical assistance primary consideration must be given 
to remove all site contaminants before transfer of the employee to an uncontaminated area or 
atmosphere or before being handled by untrained/ protected medical response personnel. 
Decontamination of personnel exposed to site COCs should be decontaminated as quickly as 
possible via the following procedures: 

1. After removal from the contaminated area, the exposed individual(s) will be 
decontaminated by washing the contaminated areas with appropriate decontamination 
solutions and flushing with potable water. In particular, direct skin (dermal) contact 
must be addressed via decontamination with soapy water. Decontamination operations 
must be performed as quickly as possible, as time is off the essence in emergency 
medical situations. Field team personnel shall utilize disposable PPE wherever possible 
to promote rapid decontamination of personnel in the EZ. 

2. If a respirator is used in the EZ, the respirator mask is left on the exposed individual 
until decontamination has been completed unless it has been determined that areas of 
the face were contaminated and the mask must be removed to decontaminate.  

3. After decontamination, the contaminated clothing is removed and skin contamination 
washed away. If possible, decontamination is completed before the exposure individual 
is taken to a medical facility.  

4. ONLY potable water will be used when flushing the eyes or mouth.  

5. All receptacles used for containing protective clothing shall be equipped with lids that 
can be closed to prevent the release of contaminants and the introduction of rainfall. 

6. Initiate first aid and CPR, upon completion of decontamination operations. 

7. Make certain that the injured person is accompanied to the emergency room. 

 When contacting the medical consultant, give your name and telephone number, the 
name of the injured person, the extent of the injury or exposure, and the name and 
location of the medical facility where the injured person was taken. 

 Report incident as outlined in Section 10.3. 

 A map showing the route to the local hospital is shown on Figure 10-1. 

 For CH2M HILL personnel who experience a minor non-life threatening emergency 
that requires medical attention, please refer to Attachment 6 for the “Emergency 
Nurse Instructions” and “Initial Medical Treatment Form.” 
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 FIGURE 10-1 
Hospital Route Map  

D i r e c t i o n s  t o  H o s p i t a l  
(Total distance about 3 miles @ ~ 6 minutes) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Directions Distance 
1) Start out going SOUTHWEST on OLD BATH RD toward DEERFIELD DR. ~ 1.4 miles 
2) Turn LEFT onto BATH RD ~ 0.5 miles 
3) Turn RIGHT onto MEDICAL CENTER DR ~ 0.8 miles 
4) Arrive at Mid Coast Hospital at123 MEDICAL CENTER DR is on the LEFT ~ 1.5 miles 

 

 
 
Mid Coast Hospital - (207) 729-0181 
NAS Brunswick Emergency Dispatch# 207- 921-2678 or 911 (off-base) 
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10.5 Evacuation 
 Evacuation routes and assembly areas (and alternative routes and assembly areas) are 

specified on the site map. 

 Evacuation route(s) and assembly area(s) will be designated by the SSHO before work 
begins. 

 Personnel will assemble at the assembly area(s) upon hearing the emergency signal for 
evacuation. 

 The SSHO and a “buddy” will remain on the site after the site has been evacuated (if 
safe) to assist local responders and advise them of the nature and location of the 
incident. 

 The SSHO will account for all personnel in the onsite assembly area. 

 A designated person will account for personnel at alternate assembly area(s). 

 The HSO will write up the incident report as soon as possible after it occurs and submit 
a report to the Corporate Health and Safety Manager. 

Figure 10-2, below, is depicts an Evacuation Route Map for Site LP-20, could be used for 
evacuation due to pending severe weather conditions but primary used in the event that the 
site was being evacuated and secured due to a national emergency. 
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 FIGURE 10-2 
Evacuation Route Map  
 

D i r e c t i o n s  t o  S i t e  E v a c u a t i o n  P o i n t  

 
Procedure  
When an NASB emergency evacuation signal is given, all site personnel shall shut down operations and 
equipment, complete any personnel decontamination procedures, secure the site to the extent possible and 
proceed to initial muster point at the site entrance at Old Bath Road. All site personnel shall be accounted for 
before leaving the site location. From the initial muster point, await further directions from NASB. Notify the 
AGVIQ-CH2MHILL management team in accordance with Figure 10-3 “Incident Reporting Process and Chain of 
Command” and Attachment 10 “Emergency Contact List” of this HSP and await further instructions. If just a site 
emergency occurs the Evacuation Point shall be the same as above.  

 

NASBN Emergency Dispatch# 207- 921-2678 or 911 (off-base) 

AGVIQ-CH2MHILL Project – Emergency Contacts 

Sidney Allison – Program Manager: Phone (843) 242-8018/ (843) 813-2672 (cell) 
Michael Halil – Deputy Program Manager: Phone (904) 777-4812 x 233/ (904) 219-6277 (cell) 
Venky Venkatesh– Project Manager (overall): (216) 235-8613 (cell) 
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10.6 Evacuation Signals 
Evacuation signals are listed below. 

Signal Meaning 

Grasping throat with hand Emergency-help me. 

Thumbs up OK; understood. 

Grasping buddy’s wrist Leave area now (Exclusion Zone). 

Continuous sounding of horn Emergency; leave Site 27 now. 

“Air raid”-type siren  
Severe Weather Warnings (radio, 
TV, internet) 

Leave the site immediately 
Leave the region in accordance with the facility evacuation 
orders or directives from program/project management 
team 

 

10.7 Incident Notification and Reporting 
 Upon any project incident (fire, spill, accident, injury/illness, near miss, property 

damage, death, etc.), immediately notify the Project Manager (overall), Program 
Management team and the Program CIH. Figure 10-3 below identifies the AGVIQ-
CH2M HILL Incident Reporting Process.  

 For AGVIQ-CH2M HILL work-related injuries or illnesses, contact the respective 
resources on the emergency contact list in Attachment 6 of this HSP. For AGVIQ-CH2M 
HILL incidents, the SSHO or individual responsible for site operations completes an IRF. 
In some cases, this can be completed by the employee. The IRF must be completed 
within 24 hours of incident.  

 For AGVIQ-CH2M HILL subcontractor incidents, complete the Subcontractor 
Accident/Illness Report Form and submit to the Project Manager, Program Management 
Team and Program CIH. Notify and submit reports to client as required in contract. 
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FIGURE 10-3 
AGVIQ-CH2M HILL Incident Notification Process and Chain of Command 

Sidney Allison 
Program Manager

Michael Halil
Deputy Program Manager

Angelo Liberatore
Health & Safety Program

CIH

JV Project Manager
(Overall)

Individual Responsible 
for Site Operations/Activities 

Site Safety Coordinator
(SHSO)

Accident, Injury, Illness or Property Damage or near
miss incident involving a JV subcontractor

Troy Izatt
AGVIQ H&S Manager

(Involving  Incident Reporting for 
AGVIQ Personnel) 

CH2M HILL Regional H&S Manager
(Involving  Incident Reporting for 

CH2MHILL Personnel in Region of Incident) 

Accident, Injury, Illness or Property Damage or
near miss incident involving JV personnel
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11.0 Approval 

This site-specific Health and Safety Plan has been written for use by AGVIQ-
CH2M HILL only. AGVIQ-CH2M HILL claims no responsibility for its use by others 
unless that use has been specified and defined in project or contract documents. The 
plan is written for the specific site conditions, purposes, dates, and personnel 
specified and must be amended if those conditions change. 

11.1 Original Plan 
Prepared By: Josh Painter      Date: June 2, 2010 
  CH2M HILL Principal Health Safety & Environment Professional 
  509-542-1177 

 

Approved By: Angelo Liberatore, CIH, CSP   Date: June 2, 2010 
  CH2MHILL Constructors, Inc, Health & Safety Director 

  678-530-4210 / 770-335-2076 (Cell)   

 

Concurrence By: Venky Venkatesh, Project Manager (overall) Date: June 2, 2010 
        CH2M HILL Constructors, Inc, Project Manager 
       216-235-8613 
 
  Pending 
 

11.2 Revisions 
Revisions Made By: Venky Venkatesh    Date: June 16, 2010  

 
Revisions to Plan: 
(1) Navy wants background section included only in the work plan and not to duplicate in the HSP; therefore, this 
has been deleted and referenced to the work plan 
(2) Revised PM name from Steve Matney to Venky Venkatesh 
(3) Revised confirmation sampling to waste characterization sampling (we are changing Work Plan to reflect that) 
(4) Removed XRF sampling (we are changing Work Plan to reflect that; the Navy has requested that no XRF 
sampling is required) 
(5) Updated section on snakes 
 

 
Revisions Approved By: Mark Orman    Date: June 17, 2010 
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Acronyms and Abbreviations 

AAPP Abbreviated Accident Prevention Plan 
AGVIQ-CH2M HILL AGVIQ-CH2M HILL Joint Venture SBRAC 
AHA 
ANSI 

Activity Hazard Analysis 
American National Standards Institute 

  
BBLPS Behavior Based Loss Prevention System 
BLS United States Bureau of Labor Statistics 
  
CFR 
CIH 
COCs 

Code of Federal Regulations 
Certified Industrial Hygienist 
Constituents of Concern 

CPR Cardiopulmonary Resuscitation 
  
EMS Emergency Medical Services 
  
FA first aid 
ft feet 
FTL Field team leader 
  
GFCI Ground fault circuit interrupter 
  
H&S Health and Safety 
HAZCOM Hazard Communication 
HAZWOPER Hazard Waste Operations and Emergency Response 
HSP Health and Safety Plan 
HSPA Health and Safety Program Administrator 
  
IR Incident Rate 
IRF Incident Report Form 
  
LPO Loss Prevention Observation 
  
MSDS Material Safety Data Sheet 
 
NASB 

 
Naval Air Station Brunswick 

NAVFAC Naval Facilities Engineering Command 
NIOSH National Institute for Occupational Health 
NTR Navy Technical Representative 
  
OEL Occupational Exposure Limits 
  
POC Point of Contact 



 

HSP vi 

PPE Personal Protective Equipment 
PTSP Pre-Task Safety Plan 
  
SOP Standard of Practice, CH2M HILL 
SSHO Site Safety and Health Officer 
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1 Signature Sheets 

Plan Prepared By: 
Name: Glen Jackson, AGVIQ-CH2M HILL Joint Venture HSPA 
Title: Health and Safety Officer 
Contractor Name: AGVIQ-CH2M HILL Joint Venture  
Telephone: (757) 318-9420 x12/(757) 644-8293 (cell) 
  

Signature: _________________________________________________ 
   Glen Jackson, CHST, ASP 
   Health and Safety Officer 
   AGVIQ, LLC  

Plan Approval:  
Name:   Angelo Liberatore, AGVIQ-CH2M HILL Joint Venture CIH 
Title:   CH2M HILL Constructors, Inc, Health & Safety Director 
Company:  AGVIQ-CH2M HILL Joint Venture 
Telephone:  678-530-4210 / 770-335-2076 (Cell) 
    

    
Signature: _________________________________________________ 
   Angelo Liberatore, CIH/CSP 
   Health & Safety Director 
   CH2M HILL Constructors, Inc, 

Plan Concurrence: 
Name:   Venky Venkatesh 
Title:   Project Manager 
Company:  CH2M HILL Constructors, Inc. 
Telephone:  (216) 235-8613 
    
 

   Pending 

Signature: _________________________________________________ 
   Venky Venkatesh 

Project Manager 
CH2M HILL Constructors, Inc. 
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2 Background Information 

PROJECT NAME:  Soil Removal Action at East Brunswick Remote Radio Transmitter Site 
   Naval air Station Brunswick 
   Brunswick, Maine 
 

CONTRACTOR : AGVIQ-CH2M HILL Joint Venture, Small Business RAC 

   Contract Administration Office Address: 
   1000 Abernathy Road, Suite 1600 
   Atlanta, GA 30328 
   Contact Name: Venky Venkatesh (CH2M HILL Constructors, Inc.) 
   Title: Project Manager (overall) 
   Telephone: (216) 235-8613 (cell) 

CONTRACT#:   N62470-08-D-0006 
(PRIME)  Contract Task Order WE01 

Background and brief description of information associated with this project is fully detailed 
in Sections 1.0 through 1.6 of the Health and Safety Plan (HSP), as well as the project Work 
Plan, for which this Abbreviated Accident Prevention Plan (AAPP) and HSP are integral 
components and therefore project background information will not be further elaborated 
upon in this section. 

The identified hazards and applicable control measures associated with each major 
Definable Features of Work (DFOWs) associated with the execution of this CTO have been 
evaluated in Table 1-1 of Section 1.6 “Activity Hazard Analysis Basis. In addition, AHAs 
associated with the primary DFOWs are included in Attachment 3 of the HSP. 
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3 Statement of Safety and Health Policy 

The measurement of a successful program includes our ability to execute profitably, on 
time, without violations and safely. Success can only be achieved when all four components 
are integrated; therefore, health and safety must be part of every operation, at every 
responsibility level. It is the intent of the AGVIQ-CH2M HILL Joint Venture (AGVIQ-
CH2M HILL) to comply with established standards concerning the health and safety of our 
employees and create work environments that are free of recognized hazards that may 
result in an accident, injury or illness. To do this, we must be vigilant in the identification 
and elimination of acts and conditions that can produce or lead to accidents, injuries, and 
illnesses in our workplace.  

Knowledge of an unsafe act or condition does not make the work safe. When an act or work 
area condition that is not consistent with the established practices of the AGVIQ-
CH2M HILL Health and Safety Program (HSP) is recognized, it is the inherent responsibility 
of each employee to report such inconsistencies to a supervisor so the act or condition may 
be evaluated, corrected, controlled, or engineered to a status that does not pose a significant 
threat. Where an act or condition in the workplace is determined to be Immediately 
Dangerous to Life and Health of AGVIQ-CH2M HILL employees, work must stop until the 
condition has been abated.  

Management, supervisory, and worker personnel are all entrusted with implementing the 
policies and procedures of the AGVIQ-CH2M HILL HSP and prepared site specific health 
and safety documents. Prevention of accidents, injury, and illness is an achievable objective 
for all employees, at all responsibility levels, for all program operations. It is a basic 
requirement that each manager and supervisor make the safety of employees under their 
tenure an integral component of his or her regular management practices. Additionally, it is 
the duty of each employee to accept and follow established safety policies and procedures 
established by AGVIQ-CH2M HILL.  

No employee shall be required to work at a location that would jeopardize their life or 
health. Employee cooperation in detecting, controlling, and reporting workplace hazards is 
a condition of employment. It is critical for AGVIQ-CH2M HILL employees to immediately 
inform their supervisor of any situation or work area condition that is beyond their ability to 
correct or control. Employees will not be disciplined or suffer any retaliation for reporting 
acts or conditions that are not consistent with the policies and procedures outlined by the 
AGVIQ-CH2M HILL HSP or project specific health and safety documents.  

Every effort should be made to provide adequate training to employees; however, if an 
employee is ever in doubt about how to do a job or task safely, it is his or her duty to ask a 
qualified person for help. Fellow employees that need help should be assisted. Employees 
are expected to assist management in accident prevention activities. Everyone is responsible 
for executing their assigned duties in a safe manner. Every incident (including a near-miss) 
that occurs in the workplace shall be reported to a first-line supervisor, as soon as possible. 
Under no circumstances, except in the instance of emergency medical care, should an 
employee leave the work site without reporting an accident, injury, or illness that occurs in 
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the workplace. When a workplace accident, injury, or illness occurs, everyone is affected. 
The success and longevity of our program is directly related to maintaining a healthy and 
safe working environment for everyone. 
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4 Responsibilities and Lines of Authorities 

The following listed AGVIQ-CH2M HILL Program and Project Level personnel who have 
the authority to intervene and suspend work in the interest of health and safety policy 
compliance are identified below: 

 Sidney Allison  AGVIQ-CH2M HILL (SBRAC) Program Manager 
 Michael Halil  AGVIQ-CH2M HILL (SBRAC) Deputy Program Manager 
 Angelo Liberatore AGVIQ-CH2M HILL Program CIH 
 Venky Venkatesh  Project Manager (overall)/Alternate Site Supervisor 
 Rob Lychalk  Site Supervisor/Alternate SSHO 
 Kyle Block  SSHO  
 Glen Jackson   AGVIQ-CH2M HILL  HSPA 
 Mark Orman  AGVIQ-CH2M HILL HSPA 

Safety responsibilities and lines of authority are further discussed in Section 2.2 of the HSP, 
“Project Safety Responsibilities” and the AGVIQ-CH2M HILL “Incident Reporting Process 
and Chain of Command” is detailed in Figure 10-3 “Incident Notification Process and Chain 
of Command”, Section 10.7 “Incident Notification & Reporting” of the HSP will not be 
elaborated on further in this section.
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5 Training 

5.1 Safety Indoctrination Subjects 
All site personnel, including AGVIQ-CH2M HILL and subcontractors, who may be covered 
by this HSP, must review or be provided a detailed briefing on the contents of this 
document and sign the HSP Acknowledgement Form (Attachment 2). Project specific 
orientation are routinely supplemented additional employer and industry specific training 
processes are contained in routine health and safety, supervisor/ manager training 
requirements  for which we operate in (i.e., Construction/ Hazard Waste Operations and 
Emergency Response [HAZWOPER]), which are detailed in Section 2.1 of the HSP, 
“Employee Medical Surveillance and Training”.  

AGVIQ-CH2M HILL engages in construction, environmental remediation and other 
consulting services and endeavors to comply with the health and safety training 
requirements mandated by governmental agencies, internal policies and client 
requirements.  

Personnel will be provided sufficient training to execute their jobs in a safe and healthy 
manner. 

Direct supervisors, with support by the Senior Management and Health and Safety 
professionals, are responsible for determining the training requirements for a specific 
project or task and ensure that personnel assigned to AGVIQ-CH2M HILL operations have 
the necessary training to complete the project/task safely. Senior management and the 
Program CIH or HSPAs (or outside vendors) will assure with the delivery of identified 
required training. 

Designated employer personnel and electronic databases facilitate the maintenance of 
training records and applicable experience documentation. When an employee is identified 
as lacking sufficient training or experience to perform an assigned task, every effort will be 
made to provide the necessary training or to provide a trained and experienced alternate 
until the employee has achieved the required criteria. 

5.2 Mandatory Training and Certificates 
Mandatory training and certifications and recertification requirements for personnel 
executing field operations under this project are detailed in Section 2.1 of the HSP, 
“Employee Medical Surveillance and Training” and will not be further elaborated on in this 
section.
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6 Procedures for Job Site Inspections 

The AGVIQ-CH2M HILL Project Manager, site supervisor, Field Team Leader (FTL) or 
SSHO are required to perform site inspections as part of our overall RMP using the 
designated assessment checklists that are included in the HSP by reference to CH2M HILL, 
Inc., Standards of Practice (SOPs). Additionally, our RMP employees safety and health 
inspections as a method for identifying discrepancies, acts or conditions that are not 
consistent with the AGVIQ-CH2M HILL H&S program, the project-specific HSP or other 
established H&S requirements. Any inconsistencies or discrepancies verified by H&S 
inspection procedures will be documented in a deficiency tracking system log 
(Attachment 5 of the HSP) or via the use of a Loss Prevention Observation form 
(Attachment 10 of the HSP), and corrected as soon as practicable. Serious inconsistencies 
will be corrected immediately. Inspections that identify Imminent Danger or Immediately 
Dangerous to Life and Health situations will require that work be immediately stopped and 
personnel removed from the work area until the situation is abated, corrected, or controlled 
to a non-hazardous condition.  

The site supervisor, FTL, SSHO or Quality Control representative is responsible for 
conducting and preparing reports of daily inspections of work processes, site conditions, 
and equipment conditions/use and submitting them for the project record, as necessary. By 
virtue of being designated for these project functions, in combination with experience, 
training, certifications or on-the-job training, AGVIQ-CH2M HILL has identified personnel 
in these personnel capable of performing or overseeing the various required site inspection 
requirements. Any corrective actions resulting from discrepancies identified during 
inspections will be reviewed with the Project Manager (overall) in conjunction with the site 
supervisor and implemented, as necessary. Copies of inspection reports are maintained on 
file at the project locations and incorporated in the project record, upon completion of the 
project.  

The AGVIQ-CH2M HILL Program CIH, Health and Safety Program Administrator (HSPA) 
or their designated representatives may periodically conduct site visits and perform site 
health and safety assessments. Additionally, the AGVIQ-CH2M HILL Program CIH, HSPA, 
or other designated program or project representative may make periodic unannounced 
inspections of work sites at their own discretion or at the request of an employee, 
supervisor, manager, or client. Any discrepancies identified as part of these inspection 
processes will be addressed with the Project Manager (overall), or may be corrected in the 
field if minor in nature.  

The frequency of various inspections required by the AGVIQ-CH2M HILL risk management 
process is defined in Section 4.0 “Behavior Based Loss Prevention System” of the HSP. 
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7 Accident Reporting and Investigation 

7.1 Exposure Data (Man-hours Worked) 
Because the AGVIQ-CH2M HILL Joint Venture is composed of two separate and distinct 
corporations operating together in a business partner arrangement, both corporations 
separately record and report information related to annual labor hours and workplace 
injuries and illnesses as required under 29 CFR 1904. Where annual summary postings are 
required under 29 CFR 1904.32(b)(6), they will be posted as separate documents by AGVIQ, 
LLC, and by CH2M HILL, Inc., in our appropriate workplace environment(s). In addition, 
because AGVIQ-CH2M HILL operates as a business partnership and not as a single 
business entity, AGVIQ-CH2M HILL does not maintain a jointly established Experience 
Modification Rate.  

However, designated employee representatives from the AGVIQ-CH2M HILL Joint Venture 
programs tabulate posted labor hours and tracks reported lost work day and recordable 
incident information attributable to the execution of all AGVIQ-CH2M HILL Joint Venture 
program contracts and issued task orders for the purpose of establishing a safety 
performance history associated for our business partnership. AGVIQ-CH2M HILL safety 
performance data is extrapolated from the following: 

 Tabulated Employer Labor Hours 
 Established Incident Reporting Processes  
 Incident Investigation Reports 
 Formal Project Audits 

To date, the AGVIQ-CH2M HILL Joint Venture programs have expended over 602,491 labor 
hours, from 2003 through February 2010. During this period, four OSHA other recordable 
cases and one Days Away, Restriction, or Transfer (DART) or “lost work day” case have 
been attributed to completed or ongoing AGVIQ-CH2M HILL Joint Venture program 
projects. With this information available the following can be determined:  

 Days Away, Restriction, or Job Transfer (DART) Incident Rate:  
Number of DART Cases x 200,000 
Number of Hours Worked 

DART Incident Rate = 1 x 200,000 = 0.33 
          602,491  AND  

 OSHA Recordable Incident Rate:  

Number of OSHA Total Recordable Cases x 200,000 
Number of Hours Worked 

OSHA Total Recordable Case Rate = 4 x 200,000 = 1.33 
           602,491 
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No other DART cases or other recordable cases have been reported for the AGVIQ-
CH2MHILL Joint Venture programs have occurred through April, 2010 since December, 
2008.  

For the Construction (North American Industry Classification System [NAICS] code -23) 
and Remediation Services (NAICS code – 56291) industries that AGVIQ-CH2M HILL 
typically operates in, AGVIQ-CH2M HILL calculated DART and OSHA Recordable Incident 
Rates for our operating period, are currently well below DART Incident Rate (IR) and 
OSHA Recordable Incident Rate tabulated by the United States Bureau of Labor Statistics 
(BLS) for 2008 for these industries (see below).  

 BLS IR Construction Benchmark (2008):      4.7 
 BLS DART Construction Benchmark (2008):     2.511 
 BLS IR Remediation Services Benchmark (2008):     3.1 
 BLS DART Remediation Services (NAICS Code 56291) Benchmark (2008): 1.911 

 1 DART total “all sizes” 

7.2 Accident Investigations, Reports, and Logs 
Completion of incident investigations, reports and logs for the AGVIQ-CH2M HILL Joint 
Venture shall be in accordance with Section 4.4 “Loss/Near Loss Investigations” of the HSP. 
The AGVIQ-CH2M HILL Program CIH/HSPA, or their designee (SSHO, site supervisor), 
conducts accident/incident investigations. Incident investigation reports are completed by 
the SSHO or other authorized designee and will be reviewed and acknowledged by the 
Project Manager (overall), the Program Management team and the Program CIH. The report 
must be submitted to the Project Manager and Program CIH/HSPA, as soon as possible, but 
no longer than 24 hours. 

All accidents, injuries, illnesses, and incidents of significant property damage will be 
investigated by the SSHO or other authorized Health and Safety program designate. Upon 
completion of such investigations, reports shall be provided to the AGVIQ-CH2M HILL 
Project Manager (overall) for review and circulation to AGVIQ-CH2M HILL program 
stakeholders (Program/Deputy Program Manager, Program CIH/HSPA, Client as required 
or other potential AGVIQ-CH2M HILL stakeholder interests). 

The AGVIQ-CH2M HILL CIH/HSPA or authorized designee will investigate serious 
accidents. Such serious accidents include, but may not be limited to those accidents, injuries, 
or illness to the following: 

 Near Miss Incidents 
 OSHA Recordable or DART cases 
 Spills, releases, discharges, or environmental violations 
 Property damage incidents resulting in over $1,000 of loss 
 Fatal injury 
 Hospitalization of three or more people resulting from a single occurrence 
 Weight-handling equipment incident 
 Permanent total disability 
 Permanent partial disability 
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The AGVIQ-CH2M HILL Program CIH/HSPA may also request that a specific written 
accident investigation be conducted in case of an unusual or serious injury or accident. 
General accident, injury, illness, and property damage incident reports will be performed in 
accordance with the requirements in Section 4.4 “Loss/Near Loss Investigations” of the 
HSP. 

7.3 Immediate Notification of Major Incidents 
AGVIQ-CH2M HILL will immediately notify the designated NAVFAC RPM, FEAD, ET, 
and/or NTR of any major incident, including injury, fire, equipment or property damage, 
and environmental incident within 24 hours of an incident. A full report will be provided 
within 48 hours, or sooner depending upon contractual requirements. Procedures to be 
followed in response to any project incident are detailed in Section 10.3, “Incident 
Reporting, Investigation, and Response”, Section 10.7, “Incident Notification and 
Reporting” and Section 4.4 “Loss/Near-Loss Investigations” of the HSP. 
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8 Emergency Planning 

Emergency Planning procedures for this project are included in Section 10.1 of the HSP and 
will not be further elaborated upon in this section. 

8.1 Drinking Water and Sanitary Provisions 
Drinking water shall be provided in sufficient quantity for AGVIQ-CH2M HILL personnel 
and maintained at an appropriate temperature (cool or tepid depending on ambient 
temperatures) and dispensed in a means that prevents contamination from the source to the 
consumer (i.e., individual sealed serving containers). 

Because the crew size will be limited (1-4 personnel continuous), one portable chemical 
toilet will be provided at the subject site for use by dedicated site personnel. This unit shall 
be complete with a hand washing station and will be services on a weekly basis (minimum). 

Trash and garbage generated by the normal site operations must be properly stowed, 
containerized, and secured such that vermin will not be attracted. 

8.2 First Aid and CPR Training 
Supervisory, management or personnel designated with SSHO responsibilities shall be 
trained in first aid and CPR. Where personnel are not working alone, at least two (2) people 
shall be first aid and CPR trained When a medical facility or physician is not accessible 
within five (5) minutes of an injury to a group of two (2) or more employee’ s for the 
treatment of injuries. A first aid kit, CPR shield and portable eye wash kit/stations shall be 
provided at the site and staged in the site vehicle.  

8.3 Personal Protective Equipment 
Personal Protective Equipment required for execution of each major DFOW is identified in 
Section 5.0 “Personal Protective Equipment” of the HSP and will not be elaborated upon 
further in this section. 

8.4 Machine Guarding 
The only machine guarding hazards associated with the execution of this project would 
potentially be associated with the utilization of hand and power tools. Machine guarding 
hazard control measures are identified in Section 3.18.1 “Machine Guarding” of the HSP. 
Lawn maintenance equipment, chainsaws, brush cutters, etc., will not be used during the 
execution of this CTO. 

8.5 Hazardous Substances 
Procedures for managing personnel exposure to hazardous substances is defined in the 
following sections of the HSP and will not be further elaborated upon in this section. 
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 3.8 Constituents of Concern 
 3.37.2 Hazard Communication 
 5.0 Personnel Protective Equipment 
 6.0 Air Monitoring Requirements 
 7.0 Decontamination 
 8.0 Spill Containment Procedures 
 9.0 Site Control 

8.6 Traffic Control 
Not Applicable. There are no traffic control issues that must be managed in accordance with 
the Department of Transportation’s Maintenance of Uniform Traffic Control Devices 
required for this project. Hazards control measures associated with site personnel who may 
be exposed to vehicles are identified in Section 3.32 “Vehicular Traffic” and will not be 
elaborated upon further in this section.  

8.7 Hazardous Energy Control Plan 
Not applicable. There are no anticipated situations where hazardous energy (i.e., Lock-out/ 
Tag-out) must be controlled on this project. 

8.8 Driving and Working on Slopes or Working from 
Boats/Skiffs 

Not applicable. There are no anticipated activities where these conditions are expected to 
occur. 
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HEALTH & SAFETY PLAN & 
ABBREVIATED ACCIDENT PREVENTION PLAN  

ACKNOWLEDGEMENT FORM 
AGVIQ-CH2M HILL Joint Venture SBRAC, Contract Task Order WE01 

 
AGVIQ-CH2M HILL project employees and subcontractors listed below have been provided 
with a copy of this Health and Safety Plan, have read or been briefed on its contents and 
agree to abide by its provisions. 

Project Name:  
 

Task Order:  

EMPLOYEE NAME 
(Please print) EMPLOYEE SIGNATURE COMPANY DATE 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Utility Clearance Survey 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Utility Clearance Survey Adverse Weather  Check internet, local TV weather or radio channels for daily forecasts and plan daily work 
activities accordingly. Have a portable radio available on-site to monitoring local weather or 
marine forecasts. If on-site internet or radio monitoring are not available, check with home office 
support personnel who may be able to verify pending regional severe weather conditions.  

 Frequently observe the eastern skyline for developing rain squalls and thunder storms systems 
that may developing. 

 Bring clothing suitable for anticipated daily weather conditions.  
 Shut down operations during heavy rain/lightning events or high wind conditions. For storms 

producing lightning, seek safe haven in a grounded structure or rubber vehicle. Implement 30 – 30 
rule. Do not seek refuge under trees during electrical or high wind storm events. 

 Stay away from ravines and gullies during heavy rain events, because of the possibility of flash 
flood events.  

 Do not use telephones during electrical storms, except in the case of emergency. 

Standard Level D PPE *  

* Work clothes, 
reflective vests/ high 

visibility clothing, hard 
hat, safety glasses and 
sturdy hard toed work 

boots that provide 
sufficient ankle support, 
hand, hearing and face 
protection, as dictated 

by task. 

 Biological   Observe ground surfaces, enclosed structures, ground water well heads, surrounding vegetation 
other site features for presence of spiders, bee/wasp hives, stinging centipedes etc. 

 Where exposure to poisonous plants that have oils, berries or needle-like projects could cause skin 
irritations, infections or allergic reactions use disposable coveralls for protection.  

 Observe areas for presence of stinging insects. Prior to starting field activities, notify supervisors of 
known allergies to stinging insects and location of antidotes. 

 Use insect repellant with DEET or other insect repellent to deter being bit by mosquitoes or other 
stinging/biting insects.  

 Tape pant legs to boots and ensure there are no open seams between boots and pant legs.  
 Where the potential exposure to ticks, chiggers or mosquitoes is significant, the use of “bug 

repellent” suits/clothing should be utilized. 
 Avoid exposure to blood borne pathogens. Use universal precautions against exposure. 

Standard Level D PPE *  

 

 Fire Prevention  Only smoke in designated areas. Designated area must be free of combustible/flammable materials. Standard Level D PPE * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Utility Clearance Survey 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Utility Clearance Survey 
(cont.) 

High Ambient 
Temperature 

 Provide and drink fluids to prevent worker dehydration. 
 Minimize intake of caffeinated fluids. 
 Institute a proper work-break regiment in a cool area to avoid heat stress symptoms and 

overexertion.  
 Monitor for signs and symptoms of heat stress (maintain use of buddy system) when the ambient 

air temperature exceeds 70°F, the relative humidity is high (>50 percent), or when workers exhibit 
symptoms of heat stress and especially when wearing disposable or other types of coveralls. 

1) Heat Syncope = Sluggishness or fainting while standing erect or immobile in heat. 
Treatment = Remove to cooler area. Rest lying down. Increase fluid intake. Recovery usually is prompt 
and complete. 

2) Heat Rash = Profuse tiny raised red blister-like vesicles on affected areas, along with prickling 
sensations during heat exposure.  
Treatment = Use mild drying lotions and powders, and keep skin clean for drying skin and preventing infection. 

3) Heat Cramps = Painful spasms in muscles used during work (arms, legs, or abdomen); onset 
during or after work hours. 
Treatment = Remove to cooler area. Rest lying down. Increase fluid intake. 

4) Heat exhaustion = Fatigue, nausea, headache, giddiness; skin clammy and moist; complexion 
pale, muddy, or flushed; may faint on standing; rapid thready pulse and low blood pressure; 
oral temperature normal or low. 
Treatment = Remove to cooler area. Rest lying down, with head in low position. Administer fluids by mouth. Seek 
medical attention. 

5) Heat Stroke = Red, hot, dry skin; dizziness; confusion; rapid breathing and pulse; high oral 
temperature. 

 Treatment = Cool rapidly by soaking in cool–but not cold–water. Call ambulance, and get medical attention  
immediately! 

Standard Level D PPE 

 (light colored clothing) 

 Manual Lifting  AGVIQ-CH2MHILL or subcontract personnel must notify supervisors or safety representatives of 
preexisting medical conditions that may be aggravated or re-injured by lifting activities, especially 
lifting operation involving repetitive motions. 

 When lifting objects, lift using knees not back. For repetitive lifting tasks, the use of lifting 
braces/supports may be considered. Use heavy equipment to transfer heavy or awkward loads 
wherever possible. Have someone assist with the lift— especially for heavy (> 40lbs.) or awkward 
loads. Do not attempt to manually lift objects that should otherwise be lifted with heavy 
equipment.  

 Plan storage and staging to minimize lifting or carrying distances. Make sure the path of travel is 
clear prior to the lift.  

 Avoid carrying heavy objects above shoulder level. 

Standard Level D PPE * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Utility Clearance Survey 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Utility Clearance Survey 
(cont.) 

Slips, Trips, Falls  Be aware of poor footing, potential slipping/tripping hazards in the work area, such as wet/steep 
slopes, stumps/roots, unprotected holes, ditches, rip rap, utilities, ground protrusions (well casings). 
Observe and avoid areas of unprotected holes, ramps and ground penetrations or protrusions 
(stumps, roots, holes curbs, utility structures etc). Use sturdy hard toe work boots with sufficient 
ankle support.  

 Institute and maintain good housekeeping practices. Clean Work Areas as activities proceed. 
Clear/removed materials and debris from pathways and commonly traveled areas as soon as 
possible.  

Standard Level D PPE * 

 Visible Lighting  Perform tasks in daylight hours whenever possible. If dawn, dusk or dark work is to be performed 
portable lightly must be provided to sufficient illuminate work area(s). 

Standard Level D PPE 

 Vehicular Traffic  Shut off and secure site vehicles prior to exiting them. Park on level ground where possible. If 
parking on an incline, engage parking brake. If the vehicle has a manual transmission, ensure the 
transmission is in gear (not neutral) and the parking brake is engaged before exiting the vehicle.  

 Exercise caution when exiting traveled way or parking along street— avoid sudden stops, use 
flashers, etc. 

 Park in a manner that will allow for safe exit from vehicle, and where practicable, park vehicle so that 
it can serve as a barrier. 

 All staff working adjacent to traveled way or within work area must wear reflective/high-visibility 
safety vests. 

 

 

 

 

 

Standard Level D PPE 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Utility Clearance Survey 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Utility Clearance Survey 
 (cont.) 

Other  Verify that EMS services are available and can respond in a prompt manner prior to the start of 
work.  

 Personnel using survey equipment containing lasers shall be trained to utilize that equipment 
properly. Personnel operating laser equipped survey equipment must avoid exposing their eyes to 
direct or indirect laser light energy sources.  

 Always using a seat belt while driving on military/government facilities. Always observe posted 
speed limits, traffic signs and signals. Never using a cell phone or two way radio while driving on 
military/government facilities. Violating these rules may result in loss of military/government 
facility driving privileges. 

 Buddy System maintained for all phases of work. 
 Base or Local Emergency medical Service and Fire Dispatch numbers programmed into cellular 

phones. Have hospital route maps readily available.  
 Report all unsafe conditions and acts, injury/illness or property damage to supervisors 

immediately. 

Standard Level D PPE 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 
 Eye wash (small portable type) 
 Miscellaneous power and manual hand tools.  
 First Aid/BbPK/CPR shield 
 Communication devices 
 EM/GPR utility locating equipment (as 

applicable to task) 

 Visual Inspections of designated work areas 
identify and address hazardous conditions. 

 Emergency Response equipment Inspections  
(Fire Extinguishers, Eye wash First Aid/CPR etc.) 

 

 Review AHA with all task personnel 
 Review Site Specific Health and Safety Plan for new site 

personnel.  
 Supervisors - 1st Aid/CPR (two people on-site)   
 Supervisors - BBLPS, SCC (Construction Safety   or equivalent 
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PRINT     SIGNATURE 

 
Supervisor Name:            Date/Time:    
 
 
Safety Officer Name:            Date/Time:    
 
 
Site Personnel:             Date/Time:    
  
 
              Date/Time:    
 
 
              Date/Time:    
 
 
              Date/Time:    
 
 

                       Date/Time:    
 
 
              Date/Time:    
 
 
              Date/Time:    
 
 

                       Date/Time:    
 
 
                       Date/Time:    

 
AHA Prepared By: Glen Jackson 
Health & Safety Officer 
AGVIQ, LLC. 
May, 2010 
Revised June, 2010 by J. Painter
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Mobilization/Demobilization Activities (set-up/breakdown of work area & construction facilities) 

Task 
Breakdown Potential Hazards Critical Safety Practices 

Personal 
Protective 

Clothing and 
Equipment 

Mobilization & 
Demobilization  
(set-up/break 
down of work area 
& construction 
facilities)  
 

Adverse Weather  Check internet, local TV weather or radio channels for daily forecasts and plan daily work activities accordingly. 
Have a portable radio available on-site to monitoring local weather or marine forecasts. If on-site internet or radio 
monitoring are not available, check with the NASB security office if severe weather systems appear to be 
developing. Check with home office support personnel who may be able to verify pending regional severe weather 
conditions.  

 Frequently observe the eastern skyline for developing rain squalls and thunder storms systems that may 
developing. 

 Bring clothing suitable for anticipated daily weather conditions.  
 Shut down operations during heavy rain/lightning events or high wind conditions. For storms producing 

lightning, seek safe haven in a grounded structure or rubber vehicle. Implement 30 – 30 rule. Do not seek refuge 
under trees during electrical or high wind storm events. 

 Stay away from ravines and gullies during heavy rain events, because of the possibility of flash flood events.  
 Do not use telephones during electrical storms, except in the case of emergency. 

Standard Level D 
PPE *  

* Work clothes, 
reflective vests/ 

high visibility 
clothing, hard hat, 
safety glasses and 
sturdy hard toed 
work boots that 

provide sufficient 
ankle support, 

hand, hearing, as 
dictated by task. 

 Biological   Observe areas for presence of stinging insects. Prior to starting field activities, notify supervisors of known 
allergies to stinging insects and location of antidotes. 

 Use insect repellant with DEET or other insect repellent to deter being bit by mosquitoes or other stinging/biting 
insects.  

 If there is potential for tick infestation at the site, personnel shall wear “bug-out” suits or disposable Tyvek suits to 
minimize potential exposures to ticks or other biting insects in combination with permethrin applied to outer 
clothing layer (only) or dedicated permethrin impregnated clothing. 

 Tape pant legs to boots and ensure there are no open seams between boots and pant legs.  
 Avoid exposure to blood borne pathogens. Use universal precautions against exposure. 

Standard Level D 
PPE *  

 

 Cuts/Abrasions  Wear cut resistant work gloves when the possibility of lacerations or other injury may be caused by sharp/cut edges 
or hand tools.  

 Avoid use of razor knives. When cutting with knives, cut away from the body and never towards another worker. 

Standard Level D 
PPE * 

  Haul Trucks   Haul truck operators should ensure all persons are clear before operating trucks or equipment. Before moving, 
operators should sound horn/back-up alarm. All equipment should be equipped with an operational backing alarm. 

 Haulage trucks or equipment with restricted visibility should be equipped with devices that eliminate blind spots or a 
spotter must be provided.  

 Employees should stay off haul roads. When approaching a haul area, employees should make eye contact and 
communicate their intentions directly with the equipment operator. 

 All haul trucks must following the designated Haul Route established for the project site. 

Standard Level D 
PPE * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Mobilization/Demobilization Activities (set-up/breakdown of work area & construction facilities) 

Task 
Breakdown Potential Hazards Critical Safety Practices 

Personal 
Protective 

Clothing and 
Equipment 

Mobilization & 
Demobilization  
(set-up/break 
down of work area 
& construction 
facilities)  
 
(cont.) 

Fire Prevention  Use only metal safety cans for storage and transfer of fuel. 
  Use funnels and nozzles during fueling operations. 
 Appropriately sized, easily accessible ABC fire extinguisher in work area. 
 Fire extinguishers must be inspected monthly (inspection tag) and have an annual maintenance/inspection 

certification (tag) attached to the extinguisher. 
 Fire extinguishers shall be approved by a nationally recognized testing laboratory and labeled to identify the listing 

and labeling organization and the fire test and performance standard that the fire extinguisher meets or exceeds. 
 Secure any applicable NASB Hot Work permit from NASB Fire Prevention representatives as necessary. 
 Only smoke in designated areas. Designated area must be free of combustible/flammable materials.  
 ASTs for heavy equipment fuel storage should have secondary containment capabilities and be properly grounded 

Standard Level D 
PPE *  

 High Ambient 
Temperature 

 Provide and drink fluids to prevent worker dehydration. 
 Minimize intake of caffeinated fluids. 
 Institute a proper work-break regiment in a cool area to avoid heat stress symptoms and overexertion.  
 Monitor for signs and symptoms of heat stress (maintain use of buddy system) when the ambient air temperature 

exceeds 70°F, the relative humidity is high (>50 percent), or when workers exhibit symptoms of heat stress and 
especially when wearing disposable or other types of coveralls. 

1) Heat Syncope = Sluggishness or fainting while standing erect or immobile in heat. 
Treatment = Remove to cooler area. Rest lying down. Increase fluid intake. Recovery usually is prompt and complete. 

2) Heat Rash = Profuse tiny raised red blister-like vesicles on affected areas, along with prickling sensations 
during heat exposure.  
Treatment = Use mild drying lotions and powders, and keep skin clean for drying skin and preventing infection. 

3) Heat Cramps = Painful spasms in muscles used during work (arms, legs, or abdomen); onset during or after 
work hours. 
Treatment = Remove to cooler area. Rest lying down. Increase fluid intake. 

4) Heat exhaustion = Fatigue, nausea, headache, giddiness; skin clammy and moist; complexion pale, muddy, or 
flushed; may faint on standing; rapid thready pulse and low blood pressure; oral temperature normal or low. 
Treatment = Remove to cooler area. Rest lying down, with head in low position. Administer fluids by mouth. Seek medical attention. 

5) Heat Stroke = Red, hot, dry skin; dizziness; confusion; rapid breathing and pulse; high oral temperature. 
 Treatment = Cool rapidly by soaking in cool–but not cold–water. Call ambulance, and get medical attention    immediately! 

Standard Level D 
PPE 

 (light colored 
clothing) 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Mobilization/Demobilization Activities (set-up/breakdown of work area & construction facilities) 

Task 
Breakdown Potential Hazards Critical Safety Practices 

Personal 
Protective 

Clothing and 
Equipment 

Mobilization & 
Demobilization  
(set-up/break 
down of work area 
& construction 
facilities)  
 
(cont.) 

Manual Lifting  AGVIQ-CH2MHILL or subcontract personnel must notify supervisors or safety representatives of preexisting 
medical conditions that may be aggravated or re-injured by lifting activities, especially lifting operation involving 
repetitive motions. 

 When lifting objects, lift using knees not back. For repetitive lifting tasks, the use of lifting braces/supports may be 
considered. Use heavy equipment to transfer heavy or awkward loads wherever possible. Have someone assist 
with the lift— especially for heavy (> 40lbs.) or awkward loads. Do not attempt to manually lift objects that should 
otherwise be lifted with heavy equipment.  

 Plan storage and staging to minimize lifting or carrying distances. Make sure the path of travel is clear prior to the 
lift. Avoid carrying heavy objects above shoulder level. 

Standard Level D 
PPE * 

 Slips, Trips, Falls  Be aware of poor footing, potential slipping/tripping hazards in the work area, such as wet areas, unprotected holes, 
ditches, utilities, ground protrusions. Observe and avoid areas of unprotected holes, ramps and ground penetrations 
or protrusions (stumps, roots, holes curbs, utility structures etc). Use sturdy hard toe work boots with sufficient ankle 
support.  

 Institute and maintain good housekeeping practices. Clean Work Areas as activities proceed. Clear/removed 
materials and debris from pathways and commonly traveled areas as soon as possible.  

 Three points of contact when enter/exiting equipment or when using stairways/ladders.  

Standard Level D 
PPE * 

 Pinched/Struck-by/ 
Caught-in-between 

 Sufficient separation between ground support personnel and any operating heavy equipment must be maintained. 
 Wear reflective vests or high visibility clothing to promote visibility of ground personnel by equipment operators.  
 Isolate equipment swing areas from workers, fixed objects or other equipment. Ground personnel shall avoid 

positioning themselves between fixed objects, operating equipment. Make/maintain eye contact with operators 
before approaching equipment. Do not approach equipment from rear or from blind spot of operator. Stay out of 
the swing radius of operating heavy equipment.  

 Understand and review hand signals. Designate one person to provide hand signals to equipment operators 
performing lifting/hoisting operations.  

 Ensure equipment has operable back-up alarms. Ensure heavy equipment operator has spotter for obstructed views 
and backing up. 

 Step away from heavy equipment when adjustments (positioning) are made.  

Standard Level D 
PPE * 

 Vehicular Traffic  Shut off and secure site vehicles prior to exiting them. Park on level ground where possible. If parking on an incline, 
engage parking brake. If the vehicle has a manual transmission, ensure the transmission is in gear (not neutral) and 
the parking brake is engaged before exiting the vehicle.  

 Exercise caution when exiting traveled way or parking along street— avoid sudden stops, use flashers, etc. 
 Park in a manner that will allow for safe exit from vehicle, and where practicable, park vehicle so that it can serve as a 

barrier. 
 All staff working adjacent to traveled way or within work area must wear reflective/high-visibility safety vests. 

Standard Level D 
PPE 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Mobilization/Demobilization Activities (set-up/breakdown of work area & construction facilities) 

Task 
Breakdown Potential Hazards Critical Safety Practices 

Personal 
Protective 

Clothing and 
Equipment 

Mobilization & 
Demobilization  
(set-up/break 
down of work area 
& construction 
facilities)  
(cont.) 

Spill Prevention  Ensure that spill control and spill clean-up and materials are on hand prior to initiating any heavy equipment or 
fueling operations to prevent entry into sensitive receptors.  

 Understand notification processes in the event a spill occurs. If a spill should occur on the project implement 
the following: 
 Ensure all unnecessary persons are removed from the hazard area. Determine the major components in the 

waste at the time of the spill. 
 Put on protective clothing and equipment. (Modified Level D or C). 
 Only properly trained personnel should respond to/mitigate a spill or release 
 If a flammable/combustible material is involved, remove all ignition sources, and use spark- and explosion-

proof equipment for recovery of material. 
 Remove all surrounding materials that could be especially reactive with materials in the waste.  
 If wastes reach a storm or sewer drain, dam the outfall by using sand, earth, sandbags, etc. Pump this material 

out into a temporary holding tank or drums as soon as possible. 
 Place all small quantities of recovered liquid wastes (55 gallons or less) and contaminated soil into drums for 

incineration or removal to an approved disposal site. 
 Apply appropriate spill control media (e.g. clay, sand, lime, etc.) to absorb discharged liquids. 

 For large spills, establish diking around leading edge of spill using booms, sand, clay or other appropriate 
material. If possible, use diaphragm pump to transfer discharged liquid to drums or holding tank. 

Standard Level D 
PPE * 
 
with upgrade to 
higher level of 
protection such as 
Level D modified 
or Level C (see 
HSP) for spill 
control response 

 Visible Lighting  Perform tasks in daylight hours whenever possible. If dawn, dusk or dark work or work in poorly lit areas is to be 
performed portable lightly must be provided to sufficient illuminate work area(s). 

Standard Level D 
PPE 

 Overhead Utilities  Maintain proper separation between Power Transmission Lines and over overhead utilities during the operation of 
heavy equipment. See Electric Safety section in HSP for references to proper separation between operating 
equipment and power transmission lines/overhead utilities. 

 Do not swing operate or swing heavy equipment booms or other components of operating heavy equipment 
toward overhead utilities. Be cognizant of utility pole guy wire positions. 
 

Standard Level D 
PPE 



 

5 

AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Mobilization/Demobilization Activities (set-up/breakdown of work area & construction facilities) 

Task 
Breakdown Potential Hazards Critical Safety Practices 

Personal 
Protective 

Clothing and 
Equipment 

Mobilization & 
Demobilization  
(set-up/break 
down of work area 
& construction 
facilities)  
(cont.) 

Other  Verify that EMS services are available and can respond in a prompt manner prior to the start of work.  
 Always using a seat belt while driving on military/government facilities. Always observe posted speed limits, 

traffic signs and signals. Never using a cell phone or two way radio while driving on military/government 
facilities. Violating these rules may result in loss of military/government facility driving privileges. 

 Buddy System maintained for all phases of work. 
 Base or Local Emergency medical Service and Fire Dispatch numbers programmed into cellular phones. Have 

hospital route maps readily available.  
 Report all unsafe conditions and acts, injury/illness or property damage to supervisors immediately. 

Standard Level D 
PPE 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 
 Fire extinguisher (with fuel and 

electrical sources) 
 Eye wash (small portable type) 
 Miscellaneous power and manual 

hand tools.  
 First Aid/BbPK/CPR shield 
 Spill Kit 
 Haul trucks (delivered heavy 

equipment or materials) 
 Heavy Equipment (earth moving) 
 Communication devices 

 Visual Inspections of designated work areas identify 
and address hazardous conditions. 

 Emergency Response equipment Inspections  
(Fire Extinguishers, Eye wash First Aid/CPR etc.) 

 Inspection of delivered heavy equipment 

 Review AHA with all task personnel 
 Review Site Specific Health and Safety Plan for new site personnel.  
 1st Aid/CPR (two people on-site) 
 Supervisors, SSHO - BBLPS, 10hr Construction Safety or equivalent  
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PRINT     SIGNATURE 

 
Supervisor Name:            Date/Time:    
 
 
Safety Officer Name:            Date/Time:    
 
 
Site Personnel:             Date/Time:    
 
 
              Date/Time:    
 
 
              Date/Time:    
 
 
              Date/Time:    
 
 

                       Date/Time:    
 
 
              Date/Time:    
 
 
              Date/Time:    
 
 

 
 

 
    
AHA Prepared By: Glen Jackson 
Health & Safety Officer 
AGVIQ, LLC. 
May, 2010 
Revised June, 2010 by J. Painter
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal Adverse Weather  Check internet, local TV weather or radio channels for daily forecasts and plan daily work activities 
accordingly. Have a portable radio available on-site to monitoring local weather or marine 
forecasts. If on-site internet or radio monitoring are not available, check with the NASB security 
office if severe weather systems appear to be developing. NASB may be able to provide an update 
local forecast. If not check with home office support personnel who may be able to verify pending 
regional severe weather conditions.  

 Frequently observe the eastern skyline for developing rain squalls and thunder storms systems that 
may developing. 

 Bring clothing suitable for anticipated daily weather conditions.  
 Shut down operations during heavy rain/lightning events or high wind conditions. For storms 

producing lightning, seek safe haven in a grounded structure or rubber vehicle. Implement 30 – 30 
rule. Do not seek refuge under trees during electrical or high wind storm events. 

 Stay away from ravines and gullies during heavy rain events, because of the possibility of flash 
flood events.  

 Do not use telephones during electrical storms, except in the case of emergency. 

Modified Level D PPE 
(D1 or D2 per HSP) *  

 

* Level D Modified 

D1: Work clothes, 
reflective vests, hard 
hat, safety glasses and 
sturdy hard toed work 
boots, hearing and 
hand protection as 
necessary for task, 
Hand protection (inner 
and outer chemical 
resistant gloves)    

D 2: D1+  chemical 
resistant suits and boot 
covers, face protection 
(as needed) 

 Cutting (Cuts and 
Abrasions) 

  Wear cut resistant work gloves when the possibility of lacerations or other injury may be caused by 
sharp/cut edges or hand tools.  

 Avoid use of razor knives. Substitute other specialty cutting devices (pipe or wire cutters etc) 
wherever possible. 

 When cutting with knives, cut away from the body and never towards another worker. 
 Never continue cutting while distracted! If you are interrupted while working with a knife, stop 

cutting, retract the blade, and place the knife down on a secure surface before dealing with the 
interruption. 

 If there is potential for impact to the face from debris during cutting operations, use a face shield.  
 Keep hands and fingers away from items to be cut to the extent possible ensure item to be cut is on a 

firm surface. 
 Do not let debris or sparks from cutting operations discharge toward coworkers.  
 When performing cutting operations ensure that cutting is conducted from a level surface capable of 

supporting the weight of the individual performing the cutting activity.  
 Do not perform cutting operations in awkward or uncomfortable positions where cutting devices 

cannot be controlled or worker muscle fatigue occurs more rapidly than normal. 

Modified Level D PPE 
(D1 or D2 per HSP) * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal 
(Cont.) 

Biological   Observe areas for presence of stinging insects. Prior to starting field activities, notify supervisors of 
known allergies to stinging insects and location of antidotes. 

 Use insect repellant with DEET or other insect repellent to deter being bit by mosquitoes or other 
stinging/biting insects.  

 Avoid exposure to blood borne pathogens. Use universal precautions against exposure. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 

  Buried Utilities/Objects  Contact Dig Safe in Maine to secure a utility owner verification request number at (888) 344-7233 
for utility clearance verification. Keep copies of any written documentation (faxes, email printouts) 
regarding utility location verification provided by utilities owners in the office project file and in a 
working field file on-site.  

 Photo document owner provided field utility mark-outs as related to proposed limits of ground 
disturbing activities prior to the start of work. 

 Conduct “third” party utility clearance when the locations of utilities may be in question and 
document results of third party utility location. 

 Determine if an NASB “Excavator Permit” is required prior to performing any ground disturbing 
activities. 

 Hand dig around identified utilities (within 5’) or as otherwise required by NASB issued 
excavation permit. 

 Review base engineering records or drawings against utility owner or third party utility mark-out 
to verify any potential differences. 

 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, utilities must be relocated/marked.  

 Where unknown or unanticipated buried objects are encountered (i.e. drums, tanks, cylinders, 
munitions of explosive concern, soil with unusual staining or odor) AGVIQ-CH2M HILL JV or 
subcontractor personnel shall 1) secure equipment to the extent possible, without causing bodily 
injury, 2) evacuate the work area and 3) immediately notify the site manager, SSHO or PM of the 
encountered condition. Work may only resume with appropriate documentation/notification that 
exposure hazards (physical or chemical) do not exist. Notify AGVIQ-CH2M HILL JV PM and 
program officials and applicable NAVFAC POCs and do not resume work until authorized to do 
so. 

Modified Level D PPE 
(D1 or D2 per HSP) * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal 
(Cont.) 

Fire Prevention  Review and be cognizant of site Fire Prevention procedures and requirements. Secure Hot Work 
permit as necessary. 

 Use only metal safety cans for storage and transfer of fuel.  
 Use funnels and nozzles during fueling operations. 
 Appropriately sized, easily accessible ABC fire extinguisher in work area. Fire extinguishers must be 

inspected monthly (inspection tag) and have an annual maintenance/inspection certification (tag) 
attached to the extinguisher. 

 Only smoke in designated areas. Designated area must be free of combustible/flammable 
materials. 

 When using electric/battery operated power tools or performing cutting activities in enclosed or 
poorly ventilated spaces that may be subject to the build-up of flammable vapors, check the area for 
the existence explosive vapors with an LEL/O2 meter prior first before engaging in any activity 
that could produce an ignition source. 

 ASTs for heavy equipment fuel storage should have secondary containment capabilities. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 Cave Ins/ Engulfment  Each employee in an excavation must be protected from cave-ins by adequate protective systems 
designed in accordance with applicable OSHA standards (i.e. Design of Sloping and Benching 
Systems and Design of Support Systems, Shield Systems and other Protective Systems) except 
when; 

 1)Excavations are made entirely in rock; 
 2) Excavations are less than 5 feet (1.52m) in depth AND examination of the ground by a competent 

person provides there is no indication of cave-in. 
 Sloping and benching configurations shall be in accordance with 29 CFR 1926.652(b) or EM 385 1-1, 

section 25.C, whichever is more stringent. 
 Special Excavation Requirements defined by 29CFR1926.651 shall also be evaluated prior to the 

start of site excavation activities. 
 AGVIQ-CH2M HILL personnel must notify and be granted authorization from the excavation-

competent person prior to entering any excavation. AGVIQ-CH2M HILL personnel must follow all 
excavation requirements established by the competent person. The competent person must be a 
person designated by their employer. 

 The competent person must inspect the excavation every day and after everyday hazard increasing 
event. Documentation of this inspection must be maintained on site at all times.  

 Provide Excavation Perimeter Protection and Warning signs as necessary to be in compliance with EM 
385 11-1, Section 25B Safe Access and Appendix Q, “Perimeter Protection”. 

Modified Level D PPE 
(D1 or D2 per HSP) * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal 
(Cont.) 

Chemical Exposure  All personnel performing this task shall be trained in accordance with 29CFR1910.120 and be 
deemed “fit for duty” by a licensed occupation physician.  

 Review contaminants of concern for the project and consult project specific HSP for proper dermal 
and respiratory protection.  

 Practice “no hand-face” contact at all times. Do not allow dermal contact or incidental ingestion of 
impacted soil or groundwater. Skin contact with contaminated water, soils, debris, or equipment 
shall be avoided at all times. Do not kneel or step in potentially contaminated media (soil or ground 
water).Always wash hands before eating, drinking, smoking and leaving site. 

 Exercise good hygiene practices. Always wash hands before eating, drinking, smoking and leaving 
site. Only eat, drink, smoke or chew tobacco in designated areas. 

 Ensure hoses and associated hose fittings transferring chemical injection materials are in good 
condition and not potentially subject to rupture. 

 Perform required air monitoring and utilize proper PPE in accordance with section 6.0 and 5.0 of 
the HSP, respectively.  

Modified Level D PPE 
(D1 or D2 per HSP) *  

 

 Electrical Safety   If/when electrical extension cords are required to complete work, extension cords must be:  
- Equipped with third-wire grounding. 
- Covered, elevated, or protected from damage when passing through work areas. 
- Protected from pinching if routed through doorways. 
- Not fastened with staples, hung from nails, or suspended with wire. 
- Extension cords and electrical power tools, must have ground fault circuit interrupters (GFCIs) 

installed. 
 Inspected all extension cords daily for structural integrity, ground continuity, and damaged 

insulation. 
 Kept out of water/liquids.  
 Electrical power circuits should be inspected before plugging in extension cords. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

Soil and Debris Removal 
(Cont.) 

Haul trucks  Haul truck operators should ensure all persons are clear before operating trucks or equipment. Before 
moving, operators should sound horn/back-up alarm. All equipment should be equipped with an 
operational backing alarm. 

 Haulage trucks or equipment with restricted visibility should be equipped with devices that eliminate 
blind spots or a spotter must be provided.  

 Employees should stay off haul roads. When approaching a haul area, employees should make eye 
contact and communicate their intentions directly with the equipment operator. 

 All haul trucks must following the designated Haul Route established for the project site. 

Modified Level D PPE 
(D1 or D2 per HSP) * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal 
(Cont.) 

Heavy Equipment  Seat belts or other restraint system shall be used by heavy equipment operators. 
 Perform daily maintenance and inspections on operating equipment. Keep documentation on site. 
 Use caution around pressurized lines/hoses. Inspect hoses daily for cuts, abrasions and wear. 
 Equipment shall only be operated by personnel qualified by prior training or experience.  
 Ensure that a stable ground surface is available for the operation of heavy equipment. 
 Equipment operators shall not leave the cab of the equipment while they are lifting/controlling 

a load unless the load has been delivered to its intended transport location or the load has been 
fully secured (no potential for rolling onto or crushing ground personnel) and the equipment 
and controls are fully secured/disengaged and equipment is “de-energized”. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 Material Handling  Rigging use, maintenance and inspection shall be performed in accordance with the applicable 
standards of 29CFR1926.250 and Army Corps of Engineers Manual EM 385 1-1, section 15, Rigging, 
whichever is more stringent. 

 Only load rated (tagged or labeled) rigging shall be utilized on AGVIQ-CH2MHILL projects. User 
shall familiarize themselves with design load rate capacities (i.e. vertical, basket/cradle or choker 
applications) for the selected rigging. 

 Tag lines shall be attached to every load being lifted. Tag lines will be used for all suspended loads 
so that riggers and tenders will not have to be in direct contact with any suspended load while 
controlling position or orientation. NO PERSON SHALL BE IN CONTACT WITH A LIVE LOAD 
AT ANY TIME. 

 Suspended loads will not pass over workers at any time. 
 Site personnel are prohibited from passing under suspended loads. 
 Off Road Powered Industrial Truck (PIT) operator(s) must review the gross weight of the items to 

be moved, lifting capacity of the Powered Industrial truck  and lift height required to set system 
components and that a the selected PIT is equipped and rated for the task(s). 

 PIT operators must be trained and evaluated in accordance with  29CFR1910.178. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 Manual Lifting  AGVIQ-CH2MHILL or subcontract personnel must notify supervisors or safety representatives of 
preexisting medical conditions that may be aggravated or re-injured by lifting activities, especially 
lifting operation involving repetitive motions. 

 When lifting objects, lift using knees not back. For repetitive lifting tasks, the use of lifting 
braces/supports may be considered. Use heavy equipment to transfer heavy or awkward loads 
wherever possible. Have someone assist with the lift— especially for heavy (> 40lbs.) or awkward 
loads. Do not attempt to manually lift objects that should otherwise be lifted with heavy 
equipment.  

 Plan storage and staging to minimize lifting or carrying distances. Make sure the path of travel is 
clear prior to the lift. Avoid carrying heavy objects above shoulder level. 

Modified Level D PPE 
(D1 or D2 per HSP) * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal 
(Cont.) 

Noise  Personnel exposed to loud working environments shall wear hearing protection unless otherwise 
directed. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 Power & Hand Tools   Hand & power tools will be inspected prior to use.  
 Do not set power tools down in wet areas, which may damage the tool and/or or create a potential 

for electric shock.  
 Use PPE (such as gloves, safety glasses, earplugs, and face shields) when exposed to a hazard from a 

tool. 
 Do not carry or lower a power tool by its cord or hose. 
 Powered hand tools should not be used in a “lock-on” position. powered tools shall be equipped 

with a momentary contact "on-off" control and may have a lock-on control provided that turnoff 
can be accomplished by a single motion of the same finger or fingers that turn it on. All other hand-
held powered tools, such as circular saws and percussion tools without positive accessory holding 
means, shall be equipped with a constant pressure switch that will shut off the power when the 
pressure is released. 

 Safety guards on tools must remain installed and used while the tool is in use. When repair or 
maintenance is performed on a power tool, safety guards must be promptly replaced after any repair 
or maintenance has been performed. 

 Disconnect tools from energy sources when they are not in use, before servicing and cleaning them, 
and especially when changing accessories (such as blades, bits, cutting wheels). 

 All employees using abrasive wheels shall wear eye protection equipment (e.g., safety glasses, and 
face-shields). 

 Wrenches, including adjustable, pipe, end, and socket wrenches, shall not be used when jaws are 
sprung to the point that slippage occurs. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 Pressurized Lines  Review diagrams which identify all valve, pressure relief systems, bleed-outs, fittings piping and 
process flow directions of the system to be accessed. If necessary, review these diagrams with 
designated personnel who routinely operate such systems to ensure the diagram(s) accuracy. 

 Isolate and shutoff valves connecting the dead system with the live system. Systems shall be 
secured, blanked, and tagged to indicate that employees are working on the systems in accordance 
with proper LOTO processes. This LOTO identification and locking mechanisms tag shall not be 
removed nor the valves un-blanked until it is determined that this may be done without creating a 
hazard to the employees working on the system, or until the work on the system is completed. 

 Use proper PPE (eye/face protection, proper gloves, skin protection etc.) and minimize the amount 
of personnel in the work space and relieve system pressures via relief valves, drains, petcock 

Modified Level D PPE 
(D1 or D2 per HSP) * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal 
(Cont.) 

Slips, Trips, Falls  Be aware of poor footing, potential slipping/tripping hazards in the work area, such as wet surfaces, 
slopes, unprotected holes, ditches, rip rap, or other ground protrusions and hoses. Identify and avoid 
these areas. Use sturdy hard toe work boots with sufficient ankle support.  

 Institute and maintain good housekeeping practices. Clear JV controlled designated work area(s) 
areas of excess material and debris as work progresses.  

 Keep trailer on level ground and secure from movement via wheel chalks while personnel are 
walking or working on the chemical injection trailer surface/platform. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 Struck-by/ Pinched/ 
Caught-in-between 

 Sufficient separation between ground support personnel and any operating heavy equipment must 
be maintained. Isolate equipment swing areas from workers, fixed objects or other equipment. 
Ground personnel shall avoid positioning themselves between fixed objects, operating equipment. 
Make/maintain eye contact with operators before approaching equipment. Do not approach 
equipment from rear or from blind spot of operator. Stay out of the swing radius of operating 
heavy equipment. 

 Nonessential personnel to stand clear of heavy equipment operations.  
 Wear reflective vests or high visibility clothing to promote visibility of ground personnel by 

equipment operators.  
 Do not walk under or in front of an operating boom of heavy equipment.  
 Understand and review hand signals. Designate one person to provide hand signals to heavy 

equipment operators.  
 Ensure heavy equipment has an operable back-up alarm.  
 Step away from heavy equipment when positioning adjustments are made (boom, tracks etc.).  
 Ensure heavy operator has spotter for obstructed views and backing up. 
 Haul truck operators should ensure all persons are clear before operating trucks or equipment. Before 

moving, operators should sound horn or alarm.  
 All equipment should be equipped with an operational backing alarm. 
 Haul trucks or heavy equipment with restricted visibility should be equipped with devices that 

eliminate blind spots. 
 Employees should stay off approach areas of operating heavy equipment or haul trucks. concrete 

When approaching such equipment employees should make eye contact and communicate their 
intentions directly with the operator. 

 Stay out of the operating envelop of heavy equipment or haul trucks. Do not walk in front of or in 
back of haul trucks.  

 Ensure you are in the heavy equipment or haul trucks operator’s field of vision. 

Modified Level D PPE 
(D1 or D2 per HSP) * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal 
(Cont.) 

Spillage or Leakage  Operators should employ spill containment measures around product (EVO) storage tanks to 
contain any spillage or leakage. Containment structure should have a poly floor with a minimum 6-
inch lip for containment purposes. 

 If a leak or spill should occur during the injection, equipment should be shut down and the leak 
repaired. If a spill occurs the spill should be cleaned up, decontaminated if necessary, and returned 
to previous conditions prior to commencing work. 

 Decontaminated areas should be coned and flagged until the area is safe for pedestrian traffic. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 Vehicular Traffic  Cordon off soil and debris removal areas with physical barriers such that workers are protected from 
exposure to area traffic flow.  

 Shut off and secure site vehicles prior to exiting them. Park on level ground where possible. If parking 
on an incline, engage parking brake. If the vehicle has a manual transmission, ensure the transmission 
is in gear (not neutral) and the parking brake is engaged before exiting the vehicle.  

 Exercise caution when exiting traveled way or parking along street— avoid sudden stops, use 
flashers, etc. 

 Park in a manner that will allow for safe exit from vehicle, and where practicable, park vehicle so that 
it can serve as a barrier. 

 All staff working adjacent to traveled way or within work area must wear reflective/high-visibility 
safety vests. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

 Visible Lighting  Perform tasks in daylight hours whenever possible. If dawn, dusk or dark work is to be performed 
portable lightly must be provided to sufficient illuminate work area(s). 

 
 
 
 
 

Modified Level D PPE 
(D1 or D2 per HSP) * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Soil Debris Removal  

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Soil and Debris Removal 
(Cont.) 

Other  Verify that EMS services are available and can respond in a prompt manner prior to the start of 
work.  

 Always using a seat belt while driving on military/government facilities. Always observe posted 
speed limits, traffic signs and signals. Never using a cell phone or two way radio while driving on 
military/government facilities. Violating these rules may result in loss of military/government 
facility driving privileges. 

 Buddy System maintained for all phases of work. 
 Base or Local Emergency medical Service and Fire Dispatch numbers programmed into cellular 

phones. Have hospital route maps readily available.  
 Report all unsafe conditions and acts, injury/illness or property damage to supervisors 

immediately. 

Modified Level D PPE 
(D1 or D2 per HSP) * 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 
 Fire extinguisher 
 Eye wash (small portable type) 
 Miscellaneous hand tools.  
 First Aid/BbPK/CPR shield 
 Backhoe or track excavator 
 Miscellaneous rigging 
 Communication devices 

 Visual Inspections of designated work areas 
identify and address hazardous conditions. 

 Emergency Response equipment Inspections  
(Fire Extinguishers, Eye wash First Aid/CPR etc.) 

  Heavy equipment inspections 
 Inspections of hand tools if used.  

 Review AHA with all task personnel 
 Review Site Specific Health and Safety Plan for new site 

personnel.  
 Supervisors - 1st Aid/CPR (two people on-site)   
 Supervisors - BBLPS, SC-HW (29CFR1910.120(e)(4) 
 Qualified heavy equipment operators.  
 Training and medical surveillance per 29CFF1910.120. 
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PRINT     SIGNATURE 

 
Supervisor Name:            Date/Time:    
 
 
Safety Officer Name:            Date/Time:    
 
 
Site Personnel:             Date/Time:    
  
 
              Date/Time:    
 
 
              Date/Time:    
 
 
              Date/Time:    
 
 

                       Date/Time:    
 
 
              Date/Time:    
 
 
              Date/Time:    
 
 

                       Date/Time:    
 
 
                       Date/Time:    

 
AHA Prepared By: Glen Jackson 
Health & Safety Officer 
AGVIQ, LLC. 
May, 2010 
Revised June, 2010 by J. Painter 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Waste Handling, Sampling or Management 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and Equipment 

Waste Handling, 
Sampling or 
Management 

Adverse Weather  Check internet, local TV weather or radio channels for daily forecasts and plan daily work 
activities accordingly. Have a portable radio available on-site to monitoring local weather 
or marine forecasts. If on-site internet or radio monitoring are not available, check with the 
NASB security office if severe weather systems appear to be developing. NASB may be 
able to provide an update local forecast. If not check with home office support personnel 
who may be able to verify pending regional severe weather conditions.  

 Frequently observe the eastern skyline for developing rain squalls and thunder storms 
systems that may developing. 

 Bring clothing suitable for anticipated daily weather conditions.  
 Shut down operations during heavy rain/lightning events or high wind conditions. For 

storms producing lightning, seek safe haven in a grounded structure or rubber vehicle. 
Implement 30 – 30 rule. Do not seek refuge under trees during electrical or high wind 
storm events. 

 Stay away from ravines and gullies during heavy rain events, because of the possibility of 
flash flood events.  

 Do not use telephones during electrical storms, except in the case of emergency. 

Modified Level D PPE  
(D1 or D2 ) per HSP*  

* Level D Modified 
D1: Work clothes, reflective 
vests, hard hat, safety glasses 
and sturdy hard toed work 
boots, hearing and hand 
protection as necessary for 
task, Hand protection (inner 
and outer chemical resistant 
gloves)    
D 2: D1+  chemical resistant 
suits and boot covers, face 
protection (as needed) 

 Biological   Observe ground surfaces, enclosed structures, ground water well heads, surrounding 
vegetation other site features for presence of spiders, bee/wasp hives, stinging centipedes 
etc. 

 Where exposure to poisonous plants that have oils, berries or needle-like projects could 
cause skin irritations, infections or allergic reactions use disposable coveralls for protection.  

 Observe areas for presence of stinging insects. Prior to starting field activities, notify 
supervisors of known allergies to stinging insects and location of antidotes. 

 Use insect repellant with DEET or other insect repellent to deter being bit by mosquitoes or 
other stinging/biting insects.  

 Tape pant legs to boots and ensure there are no open seams between boots and pant legs.  
 Where the potential exposure to ticks, chiggers or mosquitoes is significant, the use of “bug 

repellent” suits/clothing should be utilized. 
 Avoid exposure to blood borne pathogens. Use universal precautions against exposure. 

Modified Level D PPE  
(D1 or D2 ) per HSP* 

 Cuts & Abrasions  Wear cut resistant work gloves, when the possibility of lacerations or other injury may be 
caused by sharp edges of hand tools.  

Modified Level D PPE  
(D1 or D2 ) per HSP* 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Waste Handling, Sampling or Management 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and Equipment 

Waste Handling, 
Sampling or 
Management 
(cont.) 

Chemical Exposure  All personnel performing this task shall be trained in accordance with 29CFR1910.120 and 
be rolled in a medical monitoring program.  

 Pregnant or potentially pregnant AGVIQ-CH2M HILL personnel to review Standard of 
Practice HSE-120, Reproductive Protection before performing any hazardous or potentially 
hazardous duty. 

 Do not allow dermal contact or incidental ingestion of impacted soil or groundwater. Skin 
contact with contaminated water, soils, debris, or equipment shall be avoided at all times. 
Do not kneel or step in potentially contaminated media (soil or ground water) without first 
donning proper PPE. 

 Exercise good hygiene practices. Always wash hands before eating, drinking, smoking and 
leaving site. Only eat, drink, smoke or chew tobacco in designated areas. 

 Do not allow on-site haul truck operators to climb into dump bodies without proper PPE.  
 Adhere to PPE and action monitoring level requirements identified in the Sections 5.0 and 

6.0 of the site specific HSP. 

Modified Level D PPE  
(D1 or D2 ) per HSP* 

 Hand Tools  Select and use the proper tool for the task. Modified Level D PPE  
(D1 or D2 ) per HSP* 

 Fire Prevention  Only smoke in designated areas. Designated area must be free of combustible/flammable 
materials. 

 Appropriately sized, easily accessible ABC fire extinguisher in work area. Fire 
extinguishers must be inspected monthly (inspection tag) and have an annual 
maintenance/inspection certification (tag) attached to the extinguisher. 

 Fire extinguishers shall be approved by a nationally recognized testing laboratory and 
labeled to identify the listing and labeling organization and the fire test and performance 
standard that the fire extinguisher meets or exceeds. 

Modified Level D PPE  
(D1 or D2 ) per HSP* 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Waste Handling, Sampling or Management 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and Equipment 

Waste Handling, 
Sampling or 
Management 
(cont.) 

High Ambient 
Temperature 

 Provide and drink fluids to prevent worker dehydration. 
 Minimize intake of caffeinated fluids. 
 Institute a proper work-break regiment in a cool area to avoid heat stress symptoms and 

overexertion.  
 Monitor for signs and symptoms of heat stress (maintain use of buddy system) when the 

ambient air temperature exceeds 70°F, the relative humidity is high (>50 percent), or when 
workers exhibit symptoms of heat stress and especially when wearing disposable or other 
types of coveralls. 

1) Heat Syncope = Sluggishness or fainting while standing erect or immobile in heat. 
Treatment = Remove to cooler area. Rest lying down. Increase fluid intake. Recovery usually is 
prompt and complete. 

2) Heat Rash = Profuse tiny raised red blister-like vesicles on affected areas, along with 
prickling sensations during heat exposure.  
Treatment = Use mild drying lotions and powders, and keep skin clean for drying skin and preventing 
infection. 

3) Heat Cramps = Painful spasms in muscles used during work (arms, legs, or abdomen); 
onset during or after work hours. 
Treatment = Remove to cooler area. Rest lying down. Increase fluid intake. 

4) Heat exhaustion = Fatigue, nausea, headache, giddiness; skin clammy and moist; 
complexion pale, muddy, or flushed; may faint on standing; rapid pulse and low blood 
pressure; oral temperature normal or low. 
Treatment = Remove to cooler area. Rest lying down, with head in low position. Administer fluids by 
mouth. Seek medical attention. 

5) Heat Stroke = Red, hot, dry skin; dizziness; confusion; rapid breathing and pulse; high 
oral temperature. 

 Treatment = Cool rapidly by soaking in cool–but not cold–water. Call ambulance, and get medical attention 
immediately! 

Modified Level D PPE  
(D1 or D2 ) per HSP* 

(light weight 
cotton/breathable clothing 

underneath) 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Waste Handling, Sampling or Management 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and Equipment 

Waste Handling, 
Sampling or 
Management 
(cont.) 

Manual Lifting  AGVIQ-CH2M HILL or subcontract personnel must notify supervisors or safety 
representatives of preexisting medical conditions that may be aggravated or re-injured by 
lifting activities, especially lifting operation involving repetitive motions. 

 When lifting objects, lift using knees not back. For repetitive lifting tasks, the use of lifting 
braces/supports may be considered. Use heavy equipment to transfer heavy or awkward 
loads wherever possible. Have someone assist with the lift— especially for heavy (> 40lbs.) 
or awkward loads. Do not attempt to manually lift objects that should otherwise be lifted 
with heavy equipment.  

 Plan storage and staging to minimize lifting or carrying distances. Make sure the path of 
travel is clear prior to the lift.  

 Avoid carrying heavy objects above shoulder level. 
 Use drum dollies for the movement of drums used for the storage of wastes generated on 

the project. 

Modified Level D PPE  
(D1 or D2 ) per HSP* 

 Sample Handling  Skin contact with contaminated water shall be avoided at all times. 
 Following sample collection, sample container lids should be tightened securely to prevent 

any leaks, and the containers should be rinsed with clean water to ensure that they are free 
of chemical constituents before labeling and placing them in the cooler for shipment to the 
laboratory. 

 Minimize transportation of drums or other containers with waste materials. 
 Follow proper decontamination procedures for sample equipment. Properly containerize, 

label, store and dispose of any decontamination wastes. 

Modified Level D PPE  
(D1 or D2 ) per HSP* 

 Visible Lighting  Perform tasks in daylight hours whenever possible. If dawn, dusk or dark work is to be 
performed portable lightly must be provided to sufficient illuminate work area(s). 

Modified Level D PPE  
(D1 or D2 ) per HSP* 

 

 Slips, Trips, Falls  Be aware of poor footing, potential slipping/tripping hazards in the work area, such as 
wet/steep slopes, stumps/roots, unprotected holes, ditches, rip rap, utilities, ground 
protrusions (well casings). Observe and avoid areas of unprotected holes, ramps and ground 
penetrations or protrusions (stumps, roots, holes curbs, utility structures etc). Use sturdy 
hard toe work boots with sufficient ankle support.  

 Institute and maintain good housekeeping practices. Clean Work Areas as activities 
proceed. Clear/removed materials and debris from pathways and commonly traveled areas 
as soon as possible. .  

Modified Level D PPE  
(D1 or D2 ) per HSP* 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Waste Handling, Sampling or Management 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and Equipment 

Waste Handling, 
Sampling or 
Management 
(cont.) 

Vehicular Traffic  Shut off and secure site vehicles prior to exiting them. Park on level ground where possible. 
If parking on an incline, engage parking brake. If the vehicle has a manual transmission, 
ensure the transmission is in gear (not neutral) and the parking brake is engaged before 
exiting the vehicle.  

 Exercise caution when exiting traveled way or parking along street— avoid sudden stops, 
use flashers, etc. 

 Park in a manner that will allow for safe exit from vehicle, and where practicable, park 
vehicle so that it can serve as a barrier. 

 All staff working adjacent to traveled way or within work area must wear reflective/high-
visibility safety vests. 

Modified Level D PPE  
(D1 or D2 ) per HSP* 

 

 Other  Verify that EMS services are available and can respond in a prompt manner prior to the 
start of work.  

 Always using a seat belt while driving on military/government facilities. Always observe 
posted speed limits, traffic signs and signals. Never using a cell phone or two way radio 
while driving on military/government facilities. Violating these rules may result in loss of 
military/government facility driving privileges. 

 Buddy System maintained for all phases of work. 
 Base or Local Emergency medical Service and Fire Dispatch numbers programmed into 

cellular phones. Have hospital route maps readily available.  
 Report all unsafe conditions and acts, injury/illness or property damage to supervisors 

immediately. 

Modified Level D PPE  
(D1 or D2 ) per HSP* 

 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

 Fire extinguisher (with fuel and electrical 
sources) 

 Eye wash (small portable type) 
 Miscellaneous hand tools.  
 Pressure Washer 
 Drum Dolly 
 Sample coolers, containers and equipment 
 First Aid/BbPK/CPR shield 
 Communication devices 
 XRF Unit 

 Visual Inspections of designated work areas identify and address hazardous 
conditions. 

 Emergency Response equipment Inspections (Fire Extinguishers, Eye wash 
First Aid/CPR etc.) 

 Inspections of hand tools, generator and power cords, if used. 

 Review AHA with all task personnel 
 Review Site Specific Health and Safety 

Plan for new site personnel.  
 Supervisors - 1st Aid/CPR (two people 

on-site)   
 Supervisors - BBLPS, SC-HW 

(29 CFR 1910.120(e)(4) or equivalent 
 Training and medical surveillance in 

accordance with 29 CFR 1910.120 
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PRINT     SIGNATURE 

 
Supervisor Name:             Date/Time:     
 
 
Safety Officer Name:            Date/Time    
 
Site Personnel:             Date/Time:     
  
 
               Date/Time:     
 
 
               Date/Time:    
 
 
               Date/Time:    
 
 
                Date/Time:    
 
 
               Date/Time:    
 
 
               Date/Time:    
 
 
                Date/Time:    
 
 

                Date/Time:    
 
 
               Date/Time:    
 
AHA Prepared By: Glen Jackson 
Health & Safety Officer 
AGVIQ, LLC. 
May, 2010 
Revised June, 2010 by J. Painter 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Site Restoration, Backfill Excavation 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Site Restoration - Backfill 
Excavations 
 

Adverse Weather  Check internet, local TV weather or radio channels for daily forecasts and plan daily work 
activities accordingly. Have a portable radio available on-site to monitoring local weather or 
marine forecasts. If on-site internet or radio monitoring are not available, check with the site 
security office if severe weather systems appear to be developing. Check with home office 
support personnel who may be able to verify pending regional severe weather conditions.  

 Frequently observe the eastern skyline for developing rain squalls and thunder storms systems 
that may developing. 

 Bring clothing suitable for anticipated daily weather conditions.  
 Shut down operations during heavy rain/lightning events or high wind conditions. For storms 

producing lightning, seek safe haven in a grounded structure or rubber vehicle. Implement 30 
– 30 rule. Do not seek refuge under trees during electrical or high wind storm events. 

 Stay away from ravines and gullies during heavy rain events, because of the possibility of flash 
flood events.  

 Do not use telephones during electrical storms, except in the case of emergency. 

 Standard Level D PPE *  

* Work clothes, reflective 
vests/ high visibility 

clothing, hard hat, 
safety glasses and 
sturdy hard toed 
work boots that 

provide sufficient 
ankle support, hand, 

hearing and face 
protection, as 

dictated by task. 

 

 Biological   Observe ground surfaces, enclosed structures, ground water well heads, surrounding 
vegetation other site features for presence of spiders, bee/wasp hives, stinging centipedes etc. 

 Where exposure to poisonous plants that have oils, berries, needles that could cause skin 
irritations, infections or allergic reactions use disposable coveralls for protection.  

 Observe areas for presence of stinging insects. Prior to starting field activities, notify 
supervisors of known allergies to stinging insects and location of antidotes. 

 Use insect repellant with DEET or other insect repellent to deter being bit by mosquitoes or 
other stinging/biting insects. Frequently check body and clothing for ticks, spiders. Where tick 
exposure is moderate or high exposure, the use of disposable coveralls shall be considered. 
Avoid exposure to blood borne pathogens. Use universal precautions against exposure. 

Standard Level D PPE * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Site Restoration, Backfill Excavation 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

 Fire Prevention  Use only metal safety cans for storage and transfer of fuel. 
  Use funnels and nozzles during fueling operations. 
 Appropriately sized, easily accessible ABC fire extinguisher in work area. 
 Fire extinguishers must be inspected monthly (inspection tag) and have an annual 

maintenance/inspection certification (tag) attached to the extinguisher. 
 Fire extinguishers shall be approved by a nationally recognized testing laboratory and labeled 

to identify the listing and labeling organization and the fire test and performance standard that 
the fire extinguisher meets or exceeds. 

 Only smoke in designated areas. Designated area must be free of combustible/flammable 
materials. 

 ASTs for heavy equipment fuel storage should have secondary containment capabilities.  

Standard Level D PPE * 

Site Restoration - Backfill 
Excavations 
(cont.) 

Haul trucks  All haul trucks must following the designated Haul Route established for the project. 
 Haul truck operators should ensure all persons are clear before operating trucks or equipment. 

Before moving, operators should sound horn or alarm. All equipment should be equipped with 
an operational backing alarm. 

 Haulage trucks or equipment with restricted visibility should be equipped with devices that 
eliminate blind spots. 

 Employees should stay off haul roads. When approaching a haul area, employees should make 
eye contact and communicate their intentions directly with the equipment operator. 

 Haul trucks should be loaded evenly for proper weight distribution and on stable competent 
ground. 

 Stay out of the operating envelop of haul trucks. Do not walk in front of or in back of haul 
trucks. Ensure you are in the haul truck operator’s field of vision. 

Standard Level D PPE * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Site Restoration, Backfill Excavation 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

 High Ambient 
Temperature 

 Provide and drink fluids to prevent worker dehydration. 
 Minimize intake of caffeinated fluids. 
 Institute a proper work-break regiment in a cool area to avoid heat stress symptoms and 

overexertion.  
 Monitor for signs and symptoms of heat stress (maintain use of buddy system) when the 

ambient air temperature exceeds 70°F, the relative humidity is high (>50 percent), or when 
workers exhibit symptoms of heat stress and especially when wearing disposable or other types 
of coveralls. 

1) Heat Syncope = Sluggishness or fainting while standing erect or immobile in heat. 
Treatment = Remove to cooler area. Rest lying down. Increase fluid intake. Recovery usually is 
prompt and complete. 

2) Heat Rash = Profuse tiny raised red blister-like vesicles on affected areas, along with 
prickling sensations during heat exposure.  
Treatment = Use mild drying lotions and powders, and keep skin clean for drying skin and preventing 
infection. 

3) Heat Cramps = Painful spasms in muscles used during work (arms, legs, or abdomen); 
onset during or after work hours. 
Treatment = Remove to cooler area. Rest lying down. Increase fluid intake. 

4) Heat exhaustion = Fatigue, nausea, headache, giddiness; skin clammy and moist; 
complexion pale, muddy, or flushed; may faint on standing; rapid thready pulse and low 
blood pressure; oral temperature normal or low. 
Treatment = Remove to cooler area. Rest lying down, with head in low position. Administer fluids by mouth. 
Seek medical attention. 

5) Heat Stroke = Red, hot, dry skin; dizziness; confusion; rapid breathing and pulse; high oral 
temperature. 

 Treatment = Cool rapidly by soaking in cool–but not cold–water. Call ambulance, and get medical attention  
immediately! 

Standard Level D PPE * 
(light weight 

cotton/breathable 
clothing underneath) 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Site Restoration, Backfill Excavation 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Site Restoration - Backfill 
Excavations  
(cont.) 

Heavy Equipment  Seat belts or other restraint system shall be used by heavy equipment operators. 
 Perform daily maintenance and inspections on operating equipment. Keep documentation on 

site. 
 Use caution around pressurized lines/hoses. Inspect hoses daily for cuts, abrasions and wear. 
 Equipment shall only be operated by personnel qualified by prior training or experience.  
 Ensure that a stable ground surface is available for the operation of heavy equipment. 
 Equipment operators shall not leave the cab of the equipment while they are 

lifting/controlling a load unless the load has been delivered to its intended transport location 
or the load has been fully secured (no potential for rolling onto or crushing ground personnel) 
and the equipment and controls are fully secured/disengaged and equipment is “de-
energized”. 

Standard Level D PPE * 

 Manual Lifting  AGVIQ-CH2MHILL or subcontract personnel must notify supervisors or safety 
representatives of preexisting medical conditions that may be aggravated or re-injured by 
lifting activities, especially lifting operation involving repetitive motions. 

 When lifting objects, lift using knees not back. For repetitive lifting tasks, the use of lifting 
braces/supports may be considered. Use heavy equipment to transfer heavy or awkward loads 
wherever possible. Have someone assist with the lift— especially for heavy (> 40lbs.) or 
awkward loads. Do not attempt to manually lift objects that should otherwise be lifted with 
heavy equipment.  

 Plan storage and staging to minimize lifting or carrying distances. Make sure the path of travel 
is clear prior to the lift.  

 Avoid carrying heavy objects above shoulder level. 

Standard Level D PPE * 

 Material Handling  No loads (excavator bucket/boom) shall be passed over ground personnel. 
 No ground personnel shall walk under or in front of a suspended load.  

Standard Level D PPE * 

 Noise  Personnel exposed to loud working environments shall wear hearing protection. Standard Level D PPE * 

 Overhead Utilities  When using an excavator to backfill, maintain proper separation between Power Transmission 
Lines and over overhead utilities during the operation of heavy equipment. See Electric Safety 
section in HSP for references to proper separation between operating equipment and power 
transmission lines/overhead utilities. Do not swing operate or swing heavy equipment booms 
or other components of operating heavy equipment toward overhead utilities. Be cognizant of 
utility pole guy wire positions. 

 Do not allow haul trucks to raise their beds while underneath overhead utilities. 

Standard Level D PPE * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Site Restoration, Backfill Excavation 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

Site Restoration - Backfill 
Excavations  
(cont.) 

Slips, Trips, Falls  Be aware of poor footing, potential slipping/tripping hazards in the work area, such as 
wet/steep slopes, stumps/roots, unprotected holes, ditches, rip rap, utilities, ground protrusions 
(well casings). Observe and avoid areas of unprotected holes, ramps and ground penetrations or 
protrusions (stumps, roots, holes curbs, utility structures etc). Use sturdy hard toe work boots 
with sufficient ankle support.  

 Institute and maintain good housekeeping practices. Clean Work Areas as activities proceed. 
Clear/removed materials and debris from pathways and commonly traveled areas as soon as 
possible.  

 Three points of contact when enter/exiting equipment or when using stairways/ladders.  

Standard Level D PPE * 

 Pinched/Struck-by/ 
Caught-in-between 

 Sufficient separation between ground support personnel and any operating heavy equipment 
must be maintained. 

 Wear reflective vests or high visibility clothing to promote visibility of ground personnel by 
equipment operators.  

 Isolate equipment swing areas from workers, fixed objects or other equipment. Ground 
personnel shall avoid positioning themselves between fixed objects, operating equipment. 
Make/maintain eye contact with operators before approaching equipment. Do not approach 
equipment from rear or from blind spot of operator. Stay out of the swing radius of operating 
heavy equipment.  

 Understand and review hand signals. Designate one person to provide hand signals to 
equipment operators performing lifting/hoisting operations.  

 Ensure equipment has operable back-up alarms.  
 Step away from heavy equipment when adjustments (positioning) are made.  
 Ensure heavy equipment operator has spotter for obstructed views and backing up. 
 When using a chain drive trenching machine for the installation of ESC features, If using 

trenching equipment, keep hands, feet and arms away from activated drive chains or belts of 
trench. Stop trenching operations if personnel approach active trenching equipment.  

 Ensure that all machine guards are in place to prevent contact with drive belts rotary action 
devises/blades of trenching machine etc. Do not modify safety feature of the trenching machine. 

 Stay out of the “flip over radius” of operating haul trucks. Do not stand on truck runner board 
when collecting fill delivery ticket from haul truck driver while the dump body  of the haul truck 
is being raised or lowered. 

Standard Level D PPE * 

 Suspended loaded  Suspended loads shall not be passed over ground personnel. 
 Ground personnel shall not walk under or in front of suspended loads. 

Standard Level D PPE * 
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AGVIQ-CH2MHILL Joint Venture (SBRAC) CTO WE01, Naval Air Station Brunswick, East Brunswick Radio Transmitter Site 
ACTIVITY HAZARD ANALYSIS – Site Restoration, Backfill Excavation 

Task Breakdown Potential Hazards Critical Safety Practices 
Personal Protective 

Clothing and 
Equipment 

 Visible Lighting  Perform tasks in daylight hours whenever possible. If dawn, dusk or dark work is to be 
performed portable lightly must be provided to sufficient illuminate work area(s). 

Standard Level D PPE * 

 Spill Prevention  Ensure that spill control and spill clean-up and materials are on hand prior to initiating any 
heavy equipment or fueling operations to prevent entry into sensitive receptors.  

 Only properly trained personnel should respond to/mitigate a spill or release with proper 
protective clothing and equipment. (Modified Level D or C). 

Standard Level D PPE * 

Site Restoration - Backfill 
Excavations  
(cont.) 

Other  Verify that EMS services are available and can respond in a prompt manner prior to the start 
of work.  

 Always using a seat belt while driving on military/government facilities. Always observe 
posted speed limits, traffic signs and signals. Never using a cell phone or two way radio while 
driving on military/government facilities. Violating these rules may result in loss of 
military/government facility driving privileges. 

 Buddy System maintained for all phases of work. 
 Base or Local Emergency medical Service and Fire Dispatch numbers programmed into cellular 

phones. Have hospital route maps readily available.  
 Report all unsafe conditions and acts, injury/illness or property damage to supervisors 

immediately. 

Standard Level D PPE * 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 
 Fire extinguisher (with fuel and electrical 

sources) 
 Eye wash (small portable type) 
 Miscellaneous power and manual hand tools.  
 First Aid/BbPK/CPR shield 
 Track excavator and/or bulldozer or loader 
 Vibratory compactor (hand flat plate or less) 
 Haul trucks 
 Spill Kit 
 Communication devices 

 Visual Inspections of designated work areas 
identify and address hazardous conditions. 

 Equipment inspections and maintenance.  
 Emergency Response equipment Inspections  

(Fire Extinguishers, Eye wash First Aid/CPR etc.) 
 Inspections of hand tools (power) and extension 

cords if used.  

 Review AHA with all task personnel 
 Review Site Specific Health and Safety Plan for new site 

personnel.  
 1st Aid/CPR (two people on-site) 
 Supervisors, SSHO - BBLPS, SCC (10 hr Construction Safety) or 

equivalent 
 Competent Person Excavation 
 Heavy equipment operators qualified by previous training or 

experience.  
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PRINT     SIGNATURE 
 

Supervisor Name:            Date/Time:  
   
 
 

Safety Officer Name:            Date/Time:  
   
 
 

Site Personnel:             Date/Time:  
   
  
 
               Date/Time:  
   
  
 
               Date/Time:  
   
 
 
               Date/Time:  
   
 
 

                        Date/Time:  
   
 
 
               Date/Time:  
   
 
 
               Date/Time:  
   
 
 

                       Date/Time:  
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                        Date/Time:  
   
 
 

                       Date/Time:  
   

 
 

                      Date/Time:  
   

 
AHA Prepared By: Glen Jackson 
Health & Safety Officer 
AGVIQ, LLC. 
May, 2010 
Revised June, 2010 by J. Painte



 

 

 

 

 

 

 

 

 

 

 

Attachment 4 

Subcontractor H&S Tracking Form 



 

 

Subcontractor H&S Tracking Form 

Project Name:  Task Number:  Date:  

Subcontractor Completed as Needed 
Completed Within the Last 
12 Months 

Name Company 

40-hour 
Training 

8-hour Site 
Supervisor 
Training 

Confined 
Space Entry 
Training 

FA/CPR
/BBP 

Hazard 
Specific 
Training 

Equipment 
Specific 
Training 

Med 
Clearance Fit Test 

8-hour 
Refresher 
Training 

Enter “” if Completed Enter Date Last Completed 

           

           

           

           

           

           

           

           

           

           

           

           

           

Hazard Specific Training may include Hazard Communication (HAZCOM), asbestos, lead, fall protection, electrical, lock-out tag-out, drilling, demolition, etc. 
Equipment Specific Training may include Industrial (fork) truck, aerial lift, crane, portable extinguisher, respirator, scaffolding, etc. 
Medical Clearance documents must not include actual medical reports. Only accept a signed physician’s statement of fitness to work. 



 

 

 
 
 
 
 
 
 
 
 
 
 

Attachment 5 
Project H&S Forms/Permits 

 



 

 

EQUIPMENT INSPECTION FORM 

This form will be used to document AGVIQ-CH2MHILL earthmoving equipment inspections. 
Earthmoving equipment will be inspected each day and shift prior to use. All components will be 
inspected for damage and proper operation. Any component failing the inspection will be corrected 
prior to earthmoving equipment use. Check each box after passing inspection and initial bottom of 
form each day. 

Equipment Name: _______________  Identification #: ______________  Week of: _________  

INSPECTION ITEM Mon Tue Wed Thu Fri Sa Sun 

Visual Checks         
Operating manual – present        
Controls - labeled as to their function, visible and legible, safety latches/guards present        
Tires/tracks – proper inflation/tension, not excessively worn or damaged        
Fluid levels/leaks - engine, transmission, hydraulic, radiator, swing motor and PTO oils.        
Lubrication - to the manufacturer's specifications        
Air filter gauge - gauge is not in the red zone.         
Hydraulics – no fluid leaks, connections tight,  hoses, cylinders free of damage.        
Hoses/belts – held securely, not loose or rubbing, no excessive wear or crimping        
Fuel system - tank free of damage, all valves/hoses secure, no leaks        
Body & ground-engaging tools – no damage, cracks, bends, or excessive wear.         
Cylinders/articulation joints– no worn pins, loose connections or other damage.         
Roll-over protective structures (ROPS) - no damage, no cracks or bends        
Seat belt/bar – required unless operator stands or no ROPS        
Handrails, steps, platforms – clean, free from grease, oil, clear of obstructions.        
Cab glass – safety glass, clean, no cracks or visible distortion        
Mirrors – properly adjusted, no cracks or visible distortion        
Windshield wipers, fluid, and defroster - functioning        
Machine guards – present and in good condition        
Fire extinguisher – present and charged        
Operational Checks – check items through normal maneuvers         
Horn & back-up alarm – operating and distinguishable from surrounding noise        
Lights, directional signals, and brake lights - functioning        
Gauges/indicators – visible and working properly        
Operating controls - lift and tilt functioning properly        
Outriggers, if present – functioning properly        
Accelerator - even acceleration, does not stick        
Brakes (service & parking) - brings to complete stop, holds in fixed position        
Steering – responsive, minimal looseness         
Exhaust system – guarded if potential for contact, no signs of sparks/leaks        
Inspector’s Initials        



 

 

EXCAVATION INSPECTION CHECKLIST 
 
This checklist shall only be used when self-performing excavation activities and shall be completed 
by excavation competent person. Personnel shall be permitted to enter excavations only after the 
Excavation Entry Permit has been completed, authorized by the excavation competent person, and 
posted at the excavation entrance. 

GENERAL INFORMATION 

Project/Site Name: _________________________________________ Project Number: 
__________________ 
Name/Location of Excavation:  
_______________________________________________________________ _ 
Scope of Work Description: 
____________________________________________________________________ 
Excavation Depth: _________________________________________ Excavation Width: 
_______________ 
 
Yes No NA 
PRIOR TO EXCAVATING 
 

       Personnel meet training and medical surveillance requirements 
     Dig permit obtained, where required by client/facility 
     Client, installation owners, and utility companies contacted for exact location of 

underground    utilities/installations 
     Detection equipment used when exact location of underground utilities is unknown 
     Soils to be excavated have been classified:   Stable Rock    Type A   Type B  
  Type C   
      Combination, describe: 

____________________________________________________________  
    NOTE: If soils unclassified, assume to be Type C 

     Groundwater table and storm water run-off evaluated 
     Area evaluated for existence of ordnance explosives (OE) and unexploded ordnance 

(UXO) 
 

     Soils characterized where contamination may be present  
     USDA (or local equivalent) soil permit obtained for soil transport  
     Excavation evaluated for wetlands, endangered species, cultural/historic resources 
     ACOE/CWA 404 (or local equivalent) permit obtained for wetland areas 
     Stockpile management plan prepared to address national, state, and local regulations 
     Waste discharge/NPDES (or local equivalent) permit obtained for excavation 

dewatering  
     Storm Water Pollution Prevention or Erosion & Sediment Control Plan prepared, 

where required 
 



 

 

GENERAL REQUIREMENTS 
 

     Daily safety briefing/meeting conducted with excavation personnel  
     Guardrails provided on walkways over excavation 6’ or deeper    
     Barriers provided at excavations 6’ or deeper when not readily visible   
     Barriers/covers provided for wells, pits, shafts, or similar excavation 6’or deeper 
     Earthmoving equipment operated safely  
     Personnel provided with and wearing appropriate PPE 
     Employees protected from loose rock or soil that could pose a hazard by falling or 

rolling into the    excavation. 
     Excavation spoils and materials have been placed at least 2 ft away from the edge of 

the      excavation/trench. 
     Personnel are wearing proper and designated PPE for the assigned task.  
     Presence of a hazardous atmosphere has been checked. 

 
WET CONDITONS 
 

     Precautions take to protect employees from the accumulation of water. 
     Water removal equipment monitored by a competent person. 
     Surface water or runoff diverted or controlled to prevent accumulation in the 

excavation. 
      Inspections made after every rainstorm or other hazard-increasing occurrence. 



 

 

 
EXCAVATION INSPECTION CHECKLIST (continued) 
 
Yes No NA 
EXCAVATING ACTIVITIES 
 

     Rocks, trees, and other unstable surface objects removed or supported  
     Exposed underground utility lines supported  
     Undermined surface structures supported or determined to be in safe condition  
     Warning system used to remind equipment operators of excavation edge  
     Stockpile covers/liners and excavation silt fences/covers provided, where required 
     Fugitive dust suppressed  

 
PROTECTIVE SYSTEMS USE 
  

     Protective systems used for excavations 5’ (1.5 m) or deeper, unless stable rock  
     Protective systems for excavation deeper than 20’ (6.1 m) designed by registered PE

  
     Protective systems used:    Sloping    Shoring    Trench Box    Combination 

   Describe: _______________________________________________________ 
     Sloping cut to appropriate angle of incline for soil classification (if unclassified, 

assume Type C soil) 
     Shoring/trench boxes used according to manufacturer recommendations and not 

subjected to loads    exceeding design limits  
     Protective system components securely connected to prevent movement or failure

  
     Protective systems inspected daily and free from damage  
     Defective protective systems replaced or corrected  
     Personnel removed from shielding systems when installed, removed, or during 

vertical movement 
      Lateral travel to means of egress no greater than 25 feet in excavations four feet or 

more in depth. 
  Ladders used in excavations secured and extended three feet above the edge of the 
trench. 

      Structural ramps used by employees designed by a competent person. 
 
PROTECTIVE SYSTEM REMOVAL and BACKFILLING 
 

     Protective system removal starts and progresses from excavation bottom  
     Protective systems removed slowly and cautiously  
     Temporary structure supports used if failure of remaining components observed  
     Backfilling taking place immediately after protective system removal  
     Backfill certified clean when required by client or local regulation  

  
 



 

 

EXCAVATING AT HAZARDOUS WASTE SITES 
 

     Waste disposed of according to Health & Safety Plan and RCRA regulations 
  

     Appropriate decontamination procedures being followed, per Health & 
Safety Plan    
EXCAVATING AT ORDNANCE EXPLOSIVES SITES 
 

     OE plan prepared and approved by UXO Safety Officer 
     OE/UXO avoidance provided, access routes cleared, and boundaries marked prior to 

excavation  
     Personnel remain inside marked boundary    
     Earthmoving equipment does not excavate closer than 1’ (30.5 cm) to anomalies  

 
Excavation Competent Person Name: _______________________________________________ 
 
Excavation Competent Person Signature: ____________________________________________ 
 

Date Completed: ___/___/______



 

 

Working Alone Standard 
CALL – IN CONTACT FORM 

 

Date of site work:_______________ Expected start time:______________ 

Name of CH2M HILL employee in the field:_____________________________________ 

Name of CH2M HILL employee responsible to receive contact:   

Client Emergency Contact (if any):   

CH2M HILL employee’s contact numbers: 

Radio #__________________________ 

Cell Phone #______________________ 

Address and Location of work:________________________________________________ 

Directions/Map: 

 

 

Planned Activity:____________________________________________________________ 

Specified Frequency and time for call in:________________________________________ 

Time Verified Location 

   

   

   

   

 

If lone worker fails to call in at specified frequency/time: 

1) Call worker’s radio and cell to determine if an emergency exists.  

2) If no reply, immediately call Client security/emergency service if there is one at 
the site. 

3) If there are no client security/emergency services call Emergency Services (911). 
Inform the dispatcher there is a lone worker that cannot be contacted and there 
may be an emergency on site. Provide the lone worker’s name, their last known 
location, and your contact information. 

After Emergency Services have been contacted, call the other emergency contacts, Project 
Manager, and the Program CIH/HSPA. 



 

 

 

AGVIQ-CH2M HILL TO WE01 
East Brunswick Remote Radio Transmitter Site   

Site Sign In Sheet 
 

DATE NAME COMPANY IN OUT IN OUT 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       



 

 

AGVIQ-CH2M HILL TO WE01 
East Brunswick Remote Radio Transmitter Site 

AIR MONITORING LOG 
 

Date Time Activity Location PID  

      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      



 

 

AGVIQ-CH2M HILL TO WE01 
East Brunswick Remote Radio Transmitter Site 

Exclusion Zone Log 
 

DATE NAME COMPANY IN OUT IN OUT 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

       

 



 

 

Stop Work Order Form 
 

REPORT PREPARED BY: 

Name: Title: Signature: Date: 

    

 

ISSUE OF NONPERFORMANCE 

 

 

 

 

 

SUBCONTRACTOR SIGNATURE OF NOTIFICATION: 

Name: Title: Signature: Date: 

    

 

* Corrective action is to be taken immediately. Note below the action taken, sign and return toAGVIQ-
CH2M HILL. 

SUBCONTRACTOR'S CORRECTIVE ACTION 

 

 

 

 

 

SUBCONTRACTOR SIGNATURE OF CORRECTION: 

Name: Title: Signature: Date: 

Description:___________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________
______________________________________________________________

Date of 
Nonperformance: 
 
________________ 

Description:__________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________
_____________________________________________________________

Date of Corrective 
Actions: 
 
________________ 



 

 

Safety and Occupational Health Deficiency Tracking Log 

Item 
Date 

Identified Identified By Deficiency Description 
Resolution 

Date 
Corrected 

By 
Actual Correction 

Date 
1       

2       

3       

4       

5       

6       

7       

8       

9       

10       

11       

12       

13       

14       



 

 

Attachment 6 
Emergency Contact List 



 

 

 

 

Emergency Contact List 
24-hour CH2M HILL Serious Incident Reporting Contact/Pager: 720-286-4911 

  CH2M HILL 24-hour Nurse Number: 866-893-2514 
(See attached instructions * 

Hospital #: Mid Coast Hospital - (207) 729-0181 
 

Naval Air Station Brunswick Dispatch - 
207- 921-2678  
Identify name, nature of your emergency and 
exact location. 

CH2M HILL- Medical Consultant 
WorkCare  
Dr. Peter Greaney M.D. 
300 S. Harbor Blvd, Suite 600 
Anaheim , CA 92805 
800-455-6155 
714-978-7488 
(After hours calls will be returned within 20 minutes) 
AGVIQ Medical Consultant(s)  
Refer to AGVIQ VBO office for a detailed list of Medical 
Facilities/contacts. 

AGVIQ-CH2M HILL Program Director  
Name: Sidney Allison AGVIQ 
Phone (843) 242-8018/ (843) 813-2672 (cell) 

AGVIQ-CH2M HILL Project Manager (overall)/ 
Alternate Site Supervisor/SSHO Alternate 
Name: Venky Venkatesh 
Phone (216) 235-8613 (cell) 

AGVIQ-CH2M HILL Deputy Program Manager 
Name:  Michael Halil CH2M HILL – (JXO) 
Phone: 904-777-4812 x 233/904-219-6277 (cell) 
 

AGVIQ-CH2M HILL Site Supervisor 
Name:         Rob Lychalk 
Cell Phone:    (757) 544-0524 (cell) 

AGVIQ-CH2M HILL SSHO  
Name:        Kyle Block 
Cell Phone:    (610) 389-0899 

AGVIQ-CH2M HILL HSPA 
Name:         Glen Jackson - AGVIQ 
Cell Phone:    (757) 644 8293 
                       (757) 213 8592 

AGVIQ-CH2M HILL Program CIH 
Name: Angelo Liberatore, CH2M HILL Constructors, Inc. (ATL) 
Phone: (678) 530-4210/(770) 335-2076 (cell) 
AGVIQ-CH2M HILL HSPA 
Name: Mark Orman  
CH2MHILL Constructors, Inc. (MKE) 
Phone:  (414) 847-0597/ (414) 712-4138 (Cell) 

AGVIQ Corporate Human Resources Department 
& AGVIQ Worker’s Compensation & Auto Claims 
Name: Sabrina Ben 
           TIKIGAQ Corp. Anchorage, AK 
Phone: (907) 365 6129/ (907) 341-6139 (fax) 
AGVIQ personnel to report all accidents or injuries to 
AGVIQ Corporate HSM or HSO immediately but no 
later than 24 hrs. Fatalities and hospitalizations shall 
require immediate notification to AGVIQ Corporate 
HSM. 

CH2M HILL Worker’s Compensation & Auto Claims
Zurich American Ins. Co 
1400 American Lane 
Schaumburg IL 60196-1056 
1800-987-3373 
Contact Business Group Human Resources Dept. to have form 
completed or contact Albert Jerman after hours: 303/741-5927 
Rental: Linda Anderson/COR 720/286-2401 
CH2M HILL owned vehicle: Linda George 720-286-2057 
Fatalities and hospitalizations shall require immediate notification 
to AGVIQ-CH2M HILL Program CIH. 

AGVIQ Corporate HSM 
Name: Troy Izatt  
Office phone # (907) 365-6182 
Cell phone # (907) 748-3697 

Federal Express Dangerous Goods Shipping 
Phone: 800/238-5355 
Emergency Number for Shipping Dangerous Goods Phone:
 800/255-3924 

Contact the Project Manager. Generally, the Project Manager will contact relevant NAVFAC POCs. 
Facility Alarms:  
Sound vehicle horn three times.  
Air raid horn type siren 

Evacuation Assembly Area(s):  
See Figure 10-2 of this HSP. 

Facility/Site Evacuation Route(s):  See Figure 10-2 of this HSP.
Hospital Name/Address:    See Figure 10-1 of this HSP. 



 

 

 
 
 
 
 
 
 
 
 

Attachment 7 
Material Safety Data Sheets  

(provided onsite as materials are delivered) 



 

 

 
 
 
 
 
 
 
 

Attachment 8 
Chemical Specific Training Form and  

Project Specific Chemical:  
Product Hazard Communication Form 



 

 

 
 

CHEMICAL-SPECIFIC TRAINING FORM 
Location:        Task Order:  
SSHO:        Trainer: 

 
 
TRAINING PARTICIPANTS: 
 

NAME SIGNATURE NAME SIGNATURE
    
    
    
    
    
    
    

 
REGULATED PRODUCTS/TASKS COVERED BY THIS TRAINING: 
 

  
  
  
  
  
  
  
  

 
The SSC will use the product MSDS to provide the following information concerning each of the products  
listed above. 
 

 Physical and health hazards 
 

 Control measures that can be used to provide protection (including appropriate work practices,  
emergency procedures, and personal protective equipment to be used) 
 

 Methods and observations used to detect the presence or release of the regulated product in the 
workplace (including periodic monitoring, continuous monitoring devices, visual appearance or odor  
of regulated product when being released, etc.) 
 
Training participants will have the opportunity to ask questions concerning these products and,  
upon completion of this training, will understand the product hazards and appropriate control measures  
available for their protection. 
 
Copies of MSDSs, chemical inventories, and the written hazard communication program will be made  
available for employee review in the facility/project hazard communication file.  
 

 



 

 

 
Project-Specific Chemical Product Hazard Communication Form 

This form must be completed prior to performing activities that expose personnel to hazardous chemicals products. Upon 
completion of this form, the SSHO will verify that training is provided on the hazards associated with these chemicals and the 
control measures to be used to prevent exposure to AGVIQ-CH2M HILL and subcontractor personnel. Labeling and MSDS 
systems will also be explained. 

Project Name:  Task Order:  

MSDSs will be maintained at the following location(s): 

Hazardous Chemical Products Inventory 

Chemical Quantity Location 
MSDS 

Available 

Container labels 

Identity Hazard 

      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
      
Refer to SOP HS-107 Hazard Communication for more detailed information. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachment 9 
Pre-Task Safety Plan 

 



 

 

DAILY PRE-TASK SAFETY PLAN (PTSP)                                                                                                                   Page 1 of 3 

Project: __________                                            Location:     _________________________    Date:__________ 

Site Safety & Health Officer:  _________           Job Activity:  ______________ __________      Site #: _________                                 

Task Personnel: 
________________________________________________________________________________________________________ 
_________________________________________________________________________________________________________
_______________________________________________________________________________________________________ 

List Tasks: 
__________________________________         _________________________________________________________________ 
________________________________________________________________________________________________________ 

Tools/Equipment/Materials required (ladders, scaffolds, fall protection, cranes/rigging, heavy equipment, power tools, cords, 
generators, compressed gases, regulated chemical products, etc.): 
________________________________________________________________________________________________________ 
________________________________________________________________________________________________________ 
________________________________________________________________________________________________________ 
Potential H&S Hazards, including chemical, physical, safety, biological and environmental (Check all that apply):
_X_ Chemical burns/contact  
Dermal protection (hands), eye protection. See 
HSP for PPE requirements per task. 

__ Trench, excavations, cave-ins __Ergonomics 

__ Pressurized lines/equipment 
 

X_ Overexertion  
Work/break regiment as dictated by task. 
Maintain fluid intake for hydration 

_X_ Chemical splash 
Use PPE in accordance with HSP. Protect hands from splash 
during decon. activities. 

_X_ Thermal burns 
Watch for warm engine/muffler components on 
generators.  
 

__ Pinch points 
 

X Poisonous plants/insects 
Review HSP for identification of poisonous snakes in the 
geographic area. Long sleeves in areas where poison ivy, sumac or 
oak may exist. Use insect repellent. Tape pant legs to boots (ticks).  

X_ Electrical  
GCFIs for generators, Inspect. & protect 
extension Cords, Chords rated for use &  have 
3rd wire grounding 

X_ Cuts/abrasions 
Do not use razor knives. Cut away from body. 
Identify and avoid rusty/jagged or sharp 
surfaces from above ground features (brush, 
pipe chases/supports, utility structures, doors) 

X  Eye hazards/flying projectile 
Use eye protection at all times. Ensure head protection is used in 
areas where heavy brush, trees, thorns, vines exist when accessing 
well heads.  

__ Weather conditions  
Foul and cold weather clothing as dictated by 
expected conditions 

X  Spills 
Use funnels & nozzles during fueling of 
generators.  

__ Inhalation hazard 

__Heights/fall> 6’ __ Overhead Electrical hazards  X  Heat/cold stress  
Work/break regiment as dictated by heat exposure 
Provide sufficient fluids for employee intake. Recommended 
employees begin with 16 oz. of water before initiating field work. 

X_ Noise  
Use hear protection in loud work environments 

__   Elevated loads 
 

__ Water/drowning hazard 

X_ Explosion/fire  
Metal safety cans for fuel storage, No open 
flame, sparks ignition in hazardous/flammable/ 
combustible storage areas. Let engine surfaces 
cool before fueling. 

X_ Slips, trip and falls  
Exercise good general housekeeping practices 
Identify/remove slip/trip falls hazards in work 
area. Watch for and avoid holes, ground 
protrusions. Watch for entanglement of feet 
around vines and brush. 

__  Heavy equipment 
 

X_ Radiation 
Solar. UV protection on skin and UV eye 
protection. ANSI rated safety eye protection 
only. 

X_ Manual lifting  
>50 lbs or awkward loads, get assistance. If 
employee not capable of lifting 40 lbs. seek 
assistance. 

__ Aerial lifts/platforms 

__ Confined space entry __Welding/cutting __ Demolition 

Continue on page 3 of 3 (if necessary) 



 

 

DAILY PRE-TASK SAFETY PLAN (PTSP)                                                                                             Page 2 of 3                                        
Hazard Control Measures (Check all that apply): 

PPE 

X_ Head protection 

__ Face protection 

X_ Hard toe work 
boots 

__ Thermal/lined 

X_ Eye 

X_ Dermal/hand 

__ Hearing 

__ Respiratory 

X_ Reflective vests 

Protective 
Systems 

__ Locate buried 
utilities 

__ Competent 
person  

__ Daily inspections 

__ Sloping 

__ Shoring 

__ Trench box 

__ Barricades 

Fire Protection

__ Fire extinguishers 

__ Fire watch 

__ Non-spark tools 

__ Grounding/bonding 

__ Intrinsically safe equipment 

__Combustible materials 
storage 

__Chemical Storage 

Electrical

__ Lockout/tagout 

__ Grounded 

__ Panels covered 

X_GFCI/extension cords 

__ Power tools/cord 
inspected 

__Insulated tools/gloves 

Fall Protection 

__ Harness/lanyards 

__ Adequate anchorage  

__ Guardrail system 

__ Covered opening 

__ Fixed barricades 

__ Warning system 

Air Monitoring

__ PID/FID 

__  Detector tubes 

__ Radiation 

__ Personnel 
sampling 

__ LEL/O2 

__ Other 

Proper Equipment

__ Aerial lift/ladders/scaffolds 

__ Forklift/ Heavy equipment  

__ Backup alarms 

__  Hand/power tools 

__ Crane w/current inspection 

__ Proper rigging 

__ Operator qualified 

Welding & Cutting

__ Cylinders 
secured/capped 

__ Cylinders 
separated/upright 

__ Flash-back arrestors 

__ No cylinders in CSE 

__ Flame retardant 
clothing 

__ Appropriate goggles 

Confined Space Entry 

__ Isolation 

__ Air monitoring 

__ Trained personnel 

__ Permit completed 

__ Rescue provisions 

Medical/Emerg. 
Response 

X_ First-aid & BBP 
kit 

X_ Eye wash 

X_FA-CPR training 

X_ Route to 
hospital  

Heat/Cold Stress

X_ Work/rest regime 

X_ Rest area 

X_ Liquids available 

X_ Monitoring 

__ Training 

 Vehicle/Traffic

__ Traffic Awareness 

__Traffic control 

__ Barricades 

__ Flags 

__ Signs 

Permits 

__ Hot work 

__ Confined space 

__ Lockout/tagout 

__ Excavation 

__ Demolition 

__ Energized work 

__Local/Environmental 

Demolition 

__ Pre-demolition 
survey 

__ Structure 
condition 

 __ Isolate 
area/utilities 

__ Competent 
person 

__ Hazmat present 

Inspections

__ Ladders/aerial lifts 

__ Lanyards/harness 

__ Scaffolds 

__ Heavy equipment 

__Cranes and rigging 

__Other per Field Safety Plan 

Training

X_ Hazwaste 

__ Construction 

__Equipment 

__ Competent person 

X_ Task-specific (AHA) 

X_ Hazcom 

 



 

 

 
DAILY PRE-TASK SAFETY PLAN (PTSP)                                                                                             Page 3 of 3 
 

Additional Space for Project Specific Hazard Awareness (if necessary):  

1) Observe government/military facility posted speed limits. 
2) Wear seat belts in vehicles while on government/military facilities.                                                                              
3) Do not use cell phones or two way radios while driving or actively operating equipment on government/military 
facilities. 
4) Failure to do so may result in loss of driving privileges on government/military facilities. 
5) Report all accidents/injuries and property damage to the Project Manager and Program CIH immediately.  
6) Maintain hospital route maps in site vehicles. Know facility EMS, Fire and Security dispatch #s. 
7) Secure any loads to hauling vehicle (pick-up truck) with appropriate rated tie down straps. 
8) Use reflective vests/ high visibility clothing in high traffic areas or in areas were material handling operations 
are occurring. 
 
 

Attendees: 

Name (Printed):                     Signature: 

             
             
             
             
             
             
             
             
             
             
             
             
             
 
Meeting Conducted By: 
        ________    
                Name Printed     Signature 



 

 

 

 

 

 

 

 

 

 
 
 
 
 

Attachment 10 
Loss Prevention Observation Form 



 

 

Loss Prevention Observation Form 

Project: Observer: Date: 
Position/Title of worker observed: Background Information/comments:  
Task/Observation Observed:  

 
 Identify and reinforce safe work practices/behaviors 
 Identify and improve on at-risk practices/acts 
 Identify and improve on practices, conditions, controls, and compliance that eliminate or reduce hazards 
 Proactive PM/Site Manager support facilitates eliminating/reducing hazards (material/personnel resources) 
 Positive, corrective, cooperative, collaborative feedback/recommendations 

Actions & Behaviors 

Consistent 
w/ H&S 

Program 

Not 
Consistent 

w/ H&S 
Program Observations/Comments 

Current & accurate Pre-Task 
Planning/Briefing (Project safety plan, 
AHA, PTSP, tailgate briefing, c., as 
needed) 

  Positive Work Practices Observed: 

Personnel properly 
trained/qualified/experienced 

  

Tools/equipment available and adequate   

Proper use of tools   Questionable Activity/Condition 
Observed: 

Barricades/work zone control   

Housekeeping   

Communication   

Work Approach/Habits   

Attitude   

Focus/attentiveness   Actions/Comments: 

Pace   

Uncomfortable/unsafe position   

Inconvenient/unsafe location   

Position/Line of fire   

Apparel (hair, loose clothing, jewelry)   

Repetitive motion   Observed Worker’s Corrective 
Actions/Comments: 

Other    



 

 

 
 
 
 
 
 
 
 
 

Attachment 11 
Loss/Near Loss Incident Report Form  



 

 

Incident Report Form 
 
Type of Incident (Select at least one)

  Injury/Illness 
  Environmental/Permit Issue 

  Property Damage 
  Near Miss 

  Spill/Release 
  Other 

 
General Information (Complete for all incident types) 
Preparer’s Name:  _______________________________________  Preparer’s Employee Number:  __________________ 
Date of Report:  ___________________  Date of Incident:  _________________  Time of Incident:  ___________  am/pm 
 
Type of Activity (Provide activity being performed that resulted in the incident) 

  Asbestos Work 
  Confined Space Entry 
  Construction Mgmt- Haz Waste 
  Construction Mgmt - Non-Haz Waste 
  Demolition 
  Drilling-Haz Waste 
  Drilling-Non Haz Waste 
  Drum Handling 
  Electrical Work 

 

  Excavation Trench-Haz Waste 
  Excavation Trench-Non Haz  
  Facility Walk Through 
  General Office Work 
  Keyboard Work 
  Laboratory 
  Lead Abatement 
  Motor Vehicle Operation 
  Moving Heavy Object 

 

  Other (Specify)  
_________________________ 

  Process Safety Management 
  Tunneling 
  Welding 
  Wetlands Survey 
  Working from Heights 
  Working in Roadways 
  WWTP Operation

Location of Incident (Select one) 

  Company Premises (JVI Office:  _________________________) 
  Field (Project #:  ________________  Project/Site Name:  _________________  Client:  _______________) 
  In Transit (Traveling from:  _______________________  Traveling to:  _____________________________) 
  At Home 

 
Geographic Location of Incident (Select region where the incident occurred) 

  Northeast 
  Southeast 
  Northwest 

  Southwest 
  Corporate 
  Canadian 

  Asia Pacific 
  Europe Middle East 
  Latin America 

 
If an AGVIQ-CH2MHILL subcontractor was involved in the incident, provide their company name and 
phone number:  
__________________________________________________________________________________ 
 
Describe the Incident (Provide a brief description of the incident):  __________________________________ 
 

_____________________________________________________________________________________________ 
 

_____________________________________________________________________________________________ 
 

Injured Employee Data (Complete for Injury/Illness incidents only) 
 
If AGVIQ-CH2M HILL employee injured 
Employee Name:  _________________________________________  Employee Number: __________________ 
 
If AGVIQ-CH2M HILL Subcontractor employee injured 
Employee Name:  __________________________  Company:  ______________________ 
Injury Type

  Allergic Reaction   Amputation   Asphyxia 



 

 

 
  Bruise/Contusion/Abrasion 
  Burn (Chemical)  
  Burn/Scald (Heat) 
  Cancer 
  Carpal Tunnel 
  Concussion 
  Cut/Laceration 
  Dermatitis 
  Dislocation 

  Electric Shock 
  Foreign Body in eye 

  Fracture 
  Freezing/Frost Bite 
  Headache 
  Hearing Loss 
  Heat Exhaustion 
  Hernia 
  Infection 
  Irritation to eye 
  Ligament Damage 

 
  Multiple (Specify) 

_________________________ 

  Muscle Spasms 
  Other (Specify)  

_________________________ 
  Poisoning (Systemic) 
  Puncture 
  Radiation Effects 
  Strain/Sprain 
  Tendonitis 
  Wrist Pain 

 

Part of Body Injured 
  Abdomen 
  Ankle(s)  
  Arms (Multiple) 
  Back 
  Blood 
  Body System 
  Buttocks 
  Chest/Ribs 
  Ear(s) 
  Elbow(s) 
  Eye(s) 
  Face 
  Finger(s) 

  Foot/Feet 
  Hand(s) 
  Head 
  Hip(s) 
  Kidney 
  Knee(s) 
  Leg(s) 
  Liver 
  Lower (arms) 
  Lower (legs) 
  Lung 
  Mind 

 

  Multiple (Specify) 
  Neck 
  Nervous System 
  Nose 
  Other (Specify)  

______________________ 
  Reproductive System 
  Shoulder(s) 
  Throat 
  Toe(s) 
  Upper Arm(s) 
  Upper Leg(s) 
  Wrist(s) 

Nature of Injury 
  Absorption 
  Bite/Sting/Scratch 
  Cardio-Vascular/Respiratory 

System Failure 
  Caught In or Between 
  Fall (From Elevation) 
  Fall (Same Level) 
  Ingestion 

  Inhalation 
  Lifting 
  Mental Stress 
  Motor Vehicle Accident 
  Multiple (Specify) 

_________________________ 
  Other (Specify) 

_________________________ 

  Overexertion 
  Repeated Motion/Pressure 
  Rubbed/Abraded 
  Shock 
  Struck Against 
  Struck By 
  Work Place Violence 

 
 
Initial Diagnosis/Treatment Date: ______________ 

Type of Treatment 
  Admission to hospital/medical facility 
  Application of bandages 
  Cold/Heat Compression/Multiple Treatment 
  Cold/Heat Compression/One Treatment 
  First Degree Burn Treatment 
  Heat Therapy/Multiple treatment 
  Multiple (Specify) 

___________________________________________________ 
  Heat Therapy/One Treatment 
  Non-Prescriptive medicine 
  None 
  Observation 
  Other (Specify)  

_________________________________________________ 
  Prescription- Multiple dose 
  Prescription- Single dose 
  Removal of foreign bodies 
  Skin Removal 
  Soaking therapy- Multiple Treatment 
  Soaking Therapy- One Treatment 
  Stitches/Sutures 
  Tetanus 

  Treatment for infection 
  Treatment of 2nd /3rd degree burns 
  Use of Antiseptics – multiple treatments 
  Use of Antiseptics – single treatment 
  Whirlpool bath therapy/multiple treatment 
  Whirlpool bath therapy/single treatment 
  X-rays negative 
  X-rays positive/treatment of fracture



 

 

Number of days doctor required employee to be off work:   _________ 
Number of days doctor restricted employee’s work activity: _________ 
Equipment Malfunction: Yes      No                     Activity was a Routine Task:   Yes   No  
Describe how you may have prevented this injury:  
_____________________________________________________________________________________________ 
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 

Physician Information Hospital Information 
Name:     _________________________________ Name:   ________________________________ 
Address:  _________________________________ Address:  ______________________________ 
City:         _________________________________ City:         _______________________________ 
Zip Code:  ________________________________ Zip Code:  ______________________________ 
Phone:       ________________________________ Phone:       ______________________________ 

 
Property Damage  (Complete for Property Damage incidents only) 
 
Property Damaged:  ____________________________________ Property Owner:  ______________________ 
Damage Description: __________________________________________________________________________ 
Estimated Amount:  $  _____________________ 
 
Spill or Release  (Complete for Spill/Release incidents only) 
 
Substance (attach MSDS):  ________________________________ Estimated Quantity:  _________________ 
Facility Name, Address, Phone No.:  
_____________________________________________________________________ 
Did the spill/release move off the property where work was performed?:  
____________________________________ 
Spill/Release From:  __________________________________  Spill/Release To:  ______________________ 
 
Environmental/Permit Issue  (Complete for Environmental/Permit Issue incidents only) 
 
Describe Environmental or Permit Issue:  
_____________________________________________________________________________________________ 
Permit Type:  
_____________________________________________________________________________________________ 
Permitted Level or Criteria (e.g., discharge limit):  
_____________________________________________________________________________________________ 
Permit Name and Number (e.g., NPDES No. ST1234):  
_____________________________________________________________________________________________ 
Substance and Estimated Quantity:  
_____________________________________________________________________________________________ 
Duration of Permit Exceedance:  
_____________________________________________________________________________________________ 

 
Verbal Notification (Complete for all incident types)(Provide names, dates and times) 

 
AGVIQ-CH2M HILL Personnel Notified:  ________________________________________________________ 
Client Notified:  ______________________________________________________________________________



 

 

Root Cause Investigation 
This attachment is provided to assist in accessing, completing, and reviewing an incident investigation. It is important to remember 
the following when conducting an investigation: 

Gather relevant facts, focusing on fact-finding, not fault-finding. 
Draw conclusions, pitting facts together into a probable scenario. 
Determine incident root cause(s), the basic causes why an unsafe act/condition existed. 
Develop and implement solutions, matching all identified root causes with solutions.  

Documentation 
The following should be included in the Incident Report Form (IRF) to document the incident. 

Description 

Provide a description of the event and the sequence of events and actions that took place prior to the incident. Start with the 
incident event and work backwards in time through all of the preceding events that directly contributed to the incident. The 
information should identify why the event took place as well as who was involved, when and where the event took place, and what 
actions were taken. 

Cause Analysis 

Using the form and flowchart in this attachment the root cause of the incident will be determined. This form must be retained in the 
project and/or regional HS&E files. 

Immediate Causes—List the substandard actions or conditions that directly affected the incident. The following are examples of 
immediate causes:   

Substandard Actions: Operating equipment without authority; failure to warn; failure to secure; operating at improper 
speed; making safety device inoperable; using defective equipment; failing to use PPE; improper loading; improper lifting; 
improper position for task; under influence of alcohol or drugs; horseplay. 

Substandard Conditions: Exposure to hazardous materials; exposure to extreme temperatures; improper lighting; 
improper ventilation; congestion; exposure to fire and explosive hazard; defective tools, equipment or materials; exposure 
to extreme noise; poor ventilation; poor visibility; poor housekeeping. 

Basic Causes—List the personal and job factors that caused the incident. The following are examples of basic causes: 

Personal Factors: Capability; knowledge; skill; stress; motivation. 

Job Factors: Abuse or misuse; engineering; maintenance; purchasing; supervision; tools and equipment; wear and tear; 
work standards. 

Corrective Action Plan 

Include all corrective actions taken or those that should be taken to prevent recurrence of the incident. Include the specific actions to 
be taken, the employer and personnel responsible for implementing the actions, and a time frame for completion. Be sure the 
corrective actions address the causes. For example, training may prevent recurrence of an incident caused by a lack of knowledge, 
but it may not help an incident caused by improper motivation.  

The following are examples of management programs that may be used to control future incidents. These programs should be 
considered when determining specific corrective actions. 

Management Programs: Accident/incident analysis; emergency preparedness; engineering controls; general promotion; group 
meetings; health control; hiring and placement; leadership and administration; management training; organizational rules; personal 
protective equipment; planned inspections; program audits; program controls; purchasing controls; task analysis and procedures; 
task observation. 



 

 

Loss/Near-Loss Investigation Report Form 
 
Employer Information 
 
Company Name:  _______________________________________________________________________________ 
 
Project Name: _________________________________________________  Task Order: ___________________ 
 
Project Location: _______________________________________________________________________________ 
 
Task Location:       _____________________________________________________________________________  
 
Job Assignment:      ____________________________________________________________________________  
 
Preparer’s Name:    _________________________________  Preparer’s Employee Number: _________________ 
 
 Incident Specific Information 
 
Date of Incident: ____________________ Time of Incident: ____________________ a.m./p.m.  
 
Location of incident: 

Company premises 
Field                           
In Transit                  

Other:_____________
________________ 

 
Address where the incident occurred:  _________________________________________________________ 
 
Equipment Malfunction: Yes      No  Activity was a Routine Task:   Yes   No  
 
Describe any property damage: ___________________________________________________________________ 
 
Specific activity the employee was engaged in when the incident occurred: 
_________________________________________________________________________________________ 
_________________________________________________________________________________________ 
 
All equipment, materials, or chemicals the employee was using when the incident occurred:  
______________________________________________________________________________________________ 
______________________________________________________________________________________________ 
 
Describe the specific incident and how it occurred:  
______________________________________________________________________________________________ 
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________ 
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
______________________________________________________________________________________________
_____________________________________________________________________________________________ 

 



 

 

Describe how this incident may have been prevented:  
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 
Contributing Factors (Describe in detail why incident occurred): 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________ 
 
Date employer notified of incident: ___________________  To whom reported: ______________________________ 
  
 
 
Witness Information (First Witness) 
 
Name: __________________________________________ 
Employee Number_________________________________ 
Address:________________________________________  
City: ____________________________________________ 
Zip Code : _______________________________________ 
Phone: __________________________________________ 
 
Witness Information (Second Witness) 
 
Name: __________________________________________ 
Employee Number_________________________________ 
Address:_________________________________________  
City: ____________________________________________ 
Zip Code : _______________________________________ 
Phone: __________________________________________ 
 
Additional information or 
comments:__________________________________________________________________________________________ 
___________________________________________________________________________________________________
_________________________________________________________________________________ 
 
 
 
A ROOT CAUSE ANALYSIS FORM MUST BE COMPLETED FOR ALL INJURIES AND ILLNESSES OR 
ACTUAL LOSSES. 
 
COMPLETION OF THE ROOT CAUSE ANALYSIS FORM FOR NEAR LOSSES IS OPTIONAL, AT THE 
DISCRETION OF THE HEALTH AND SAFETY MANAGER. 
 



 

 

Determination of Root Cause(s)  

For losses or near losses the information may be gathered by the supervisor or other personnel 
immediately following the loss or near loss. Based on the complexity of the situation, this information 
may be all that is necessary to enable the investigation team to analyze the loss, to determine the root 
cause, and to develop recommendations. More complex situations may require the investigation team 
to revisit the loss site or re-interview key witnesses to obtain answers to questions that may arise 
during the investigation process. 

Photographs or videotapes of the scene and damaged equipment should be taken from all sides and 
from various distances. This point is especially important when the investigation team will not be able 
to review the loss scene.  

The investigation team must use the Root Cause Analysis Flow Chart to assist in identifying the root 
cause(s) of a loss. Any loss may have one or more “root causes” and “contributing factors”. The “root 
cause” is the primary or immediate cause of the incident, while a “contributing factor” is a condition or 
event that contributes to the incident happening, but is not the primary cause of the incident. Root 
causes and contributing factors that relate to the person involved in the loss, his or her peers, or the 
supervisor should be referred to as “personal factors”. Causes that pertain to the system within which 
the loss or injury occurred should be referred to as “job factors”. 

Personal Factors 

1. Lack of skill or knowledge, lack of motivation 
2. Correct way takes more time and/or requires more effort 
3. Short-cutting standard procedures is positively reinforced or tolerated 
4. Person thinks that there is no personal benefit to always doing the job according to standards 
 
Job Factors 

1. Lack of or inadequate operational procedures or work standards. 
2. Inadequate communication of expectations regarding procedures or standards 
3. Inadequate tools or equipment 
 

Other 

Uncontrollable Factors * 
 

The root cause(s) could be any one or a combination of these seven possibilities or some other 
“uncontrollable factor”. In the vast majority of losses, the root cause is very much related to one or 
more of these seven factors. * Uncontrollable factors should be used rarely and only after a 
thorough review eliminates “all” seven other factors. 



 

 

Root Cause Analysis Form 
 

Root Cause Analysis (RCA) 

 
Root Cause Categories (RCC): Select the RCC numbered below that applies for the root cause 
(RC) and/or contributing factor (CF) in the first column, then describe the specific root cause 
and corrective actions in each column. 

 
1. Lack of skill or knowledge 
2. Lack of or inadequate operational procedures or work standards 
3. Inadequate communication of expectations regarding procedures or work standards 
4. Inadequate tools or equipment 
5. Correct way takes more time and/or requires more effort 
6. Short-cutting standard procedures is positively reinforced or tolerated 
7. Person thinks there is no personal benefit to always doing the job according to standards  
8. Uncontrollable Factor (Note: Uncontrollable factors should be used rarely and only after a thorough review eliminates “all” seven other 

factors.)  
RCC 
# 

Root Cause(s) Corrective Actions RC1 CF2 Due 
Date 

Completion 
Date 

Date 
Verified 

        

        

        

        

        
1  RC = Root Cause;  2  CF = Contributing Factors (check which applies) 

Investigation Team Members 

Name Job Title Date 

   

   

   

Results of Solution Verification and Validation 

 

 

 

Reviewed By 

Name Job Title Date 

   

   

 
 

1 



 

 

Root Cause Analysis Flow Chart 

PERSONAL 
FACTOR 

JOB 
FACTOR 

UNCONTROLLABLE 
FACTOR 

LACK OF SKILL OR 
KNOWLEDGE 

LACK OF 
MOTIVATION 

INADEQUATE 
TOOLS OR 

EQUIPMENT 

CORRECT WAY 
TAKES MORE TIME 
AND/OR REQUIRES 

MORE EFFORT 

SHORT-CUTTING 
STANDARD 

PROCEDURES IS 
POSITIVELY 

REINFORCED OR 
TOLERATED 

INADEQUATE 
COMMUNICATION 

OF EXPECTATIONS 
REGARDING 

PROCEDURES OR 
WORK 

STANDARDS 

LACK OF OR 
INADEQUATE 

OPERATIONAL 
PROCEDURES OR 

WORK 
STANDARDS 

SOLUTION/RECOMMENDATION 

IMPLEMENTATION OF 
SOLUTION/RECOMMENDATION 

PERSON THINKS 
THERE IS NO 
PERSONAL BENEFIT 
TO ALWAYS DOING 
THE JOB ACCORDING 
THE STANDARDS 

LOSS, NEAR LOSS OR QUESTIONABLE 
BEHAVIOR ITEM OCCURS WHY? 

1 

8 

5 

6 

7 

2 

4 

3 



 

 

Emergency Nurse Assistance Instructions 
 (CH2M HILL personnel only) 

 
 After informing their supervisor (AGVIQ-CH2M HILL Project Manager and/or 

AGVIQ-CH2M HILL Deputy Program Manager), the injured employee calls 
CH2M HILL’s contracted Occupational Nurse. 

 24-hour CH2M HILL Emergency Nurse Assistance 

 1-866-893-2514 

 The Occupational Injury Nurse listens to the injured employee to understand the 
injury/illness. 

 Employee is provided guidance on appropriate treatment options (triage). 

 If instructed to visit a medical facility by the Occupational Injury Nurse, the 
Supervisor is responsible for instructing the injured employee to take a copy of the 
CH2M HILL Initial Medical Treatment Form (Attachment 6– For Use by 
CH2M HILL Personnel Only) with them to the physician, clinic or hospital. 

 Appropriate treatment details are handled by the Occupational Injury Nurse, and 
Workers Compensation Groups. 

 Nurse communicates and troubleshoots with and for employee through full 
recovery 

 Upon any project incident (fire, spill, injury, near miss, death, etc.), immediately 
notify the AGVIQ-CH2M HILL PM (overall) and AGVIQ-CH2M HILL Program 
Manager, Project Manager and CIH/HSPA.  

 For work-related injuries or illnesses to CH2M HILL personnel, contact and help 
Human Resources administrator complete a Hours and Incident Tracking System 
(HITS) Form. HITS must be completed within 24 hours of incident.  

For AGVIQ-CH2M HILL subcontractor incidents, complete the IRF, Near Loss Investigation 
Report and Root Cause Analysis and submit to the AGVIQ-CH2M HILL PM and 
CIH/HSPA. 



 

 

 

 

 

 

 

 

 

 

 

 

 
To be completed by medical provider:  
 
Physician’s name: ________________________________________ Phone #: 
________________________  
Address: 
________________________________________________________________________________ 
CH2M HILL employee: ____________________________ has been treated 
for:_______________________  
 
It is the policy of CH2M HILL to provide temporary modified duty whenever possible for 
employees with  
physical restrictions resulting from an occupational injury or illness.  
 

� Released to full duty  

                            INITIAL MEDICAL TREATMENT FORM 

 
 
 
To be completed by CH2M HILL Supervisor – Send with employee visiting medical facility or forward 
within 24 hours.  
 
Employee name: _____________________________________Date of 
Injury:__________________________  
Supervisor: __________________________________ HS 
Representative:________________________________  
Visit Authorized by: ____________________________________Phone 
#;__________________________  
 
CH2M HILL Workers Compensation Administrator: Cambridge  
Send Bills to: CH2M HILL  
Attn: Jennifer Rindahl  
P.O. Box 22508  
Denver, Colorado 80222-0508  



 

 

� Released to restricted duty only (list restrictions below)  

� Out of work until ____________________(date)  
 
Please list any physical restrictions:  
__________________________________________________________________________________
___ 
__________________________________________________________________________________
___ 
 
Expected duration of restricted duty? 
__________________________________________________________________________________
________  
 
CH2M HILL would like the best and most efficient care extended to all our employees. Please 
recommend  
over-the-counter (OTC) medication as a suitable alternative when medically feasible.  
 

� Prescribed 
medication:_________________________________________________________________ 

� Recommended OTC 
alternative:__________________________________________________________ 
 
 
Date of follow-up 
appointment:__________________________________________________________________  
 
Physician’s signature: _________________________________________ Date: _______________ 

 
 

Please return this form to the injured employee and FAX to Health Resources at 1-800-853-2641. If 
you want to  
discuss the employee’s work restrictions, please call the person listed in the “Visit Authorized by” 
field.  

 



 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 12 
Hurricane Preparedness Plan 

 

 

(reserved) 
 

 

 

 

 

 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment 13 
Tick Fact Sheet 

 

 

 

 

 

 

 

 

 

 



 

 

 

Tick-Borne Pathogens — A Fact Sheet 
Most of us have heard of Lyme disease or Rocky Mountain Spotted Fever (RMSF), but there are 
actually six notifiable tick-borne pathogens that present a significant field hazard. In some areas, 
these account for more than half of our serious field incidents. The following procedures should be 
applied during any field activity—even in places that are predominantly paved with bordering 
vegetation.  

Hazard Recognition 

An important step in controlling tick related hazards is understanding how to identify ticks, their 
habitats, their geographical locations, and signs and symptoms of tick-borne illnesses. 

Tick Identification 

There are five varieties of hard-bodied ticks that have been associated with tick-borne pathogens. 
These include: 
 
Deer (Black Legged) Tick (eastern and pacific varieties) 
Lone Star Tick 
Dog Tick 
Rocky Mountain Wood Tick 

These varieties and their geographical locations are illustrated on the following page. 

Tick Habitat 

In eastern states, ticks are associated with deciduous forest and habitat containing leaf litter. Leaf 
litter provides a moist cover from wind, snow, and other elements. In the north-central states, is 
generally found in heavily wooded areas often surrounded by broad tracts of land cleared for 
agriculture.  
 
On the Pacific Coast, the bacteria are transmitted to humans by the western black-legged (deer) tick 
and habitats are more diverse. For this region, ticks have been found in habitats with forest, north 
coastal scrub, high brush, and open grasslands. Coastal tick populations thrive in areas of high 
rainfall, but ticks are also found at inland locations. 

Illnesses and Signs & Symptoms 

There are six notifiable tick-borne pathogens that cause human illness in the United States. These 
pathogens may be transmitted during a tick bite—normally hours after attachment. The illnesses, 
presented in approximate order of most common to least, include: 
 
Lyme (bacteria) 
RMSF (bacteria) 
Ehrlichiosis (bacteria) 
STARI (Southern Tick-Associated Rash Illness) (bacteria) 
Tularemia (Rabbit Fever) (bacteria) 
Babesia (protozoan parasite) 

Symptoms will vary based on the illness, and may develop in infected individuals typically between 3 
and 30 days after transmission. Some infected individuals will not become ill or may develop only mild 
symptoms. These illnesses present with some or all of the following signs & symptoms: fever, 
headache, muscle aches, stiff neck, joint aches, nausea, vomiting, abdominal pain, diarrhea, malaise, 
weakness, small solid, ring-like, or spotted rashes. The bite site may be red, swollen, or develop 
ulceration or lesions. For Lyme disease, the bite area will sometimes resemble a target pattern. A 
variety of long-term symptoms may result if the illness is left untreated, including debilitating effects 
and death. 



 

 

 

 

Lone Star Tick 

Distribution of Lone Star Tick (Green) 

Deer Tick 

From Left: adult female, adult male, nymph, 
and larvae Deer Tick (cm scale) 

Distribution of Deer Tick (dark green) 

Dog Tick 

Rocky Mountain Wood Tick 

Distribution of Pacific Deer Tick (dark green) 



 

 

Hazard Control 

The methods for controlling exposure to ticks include, in order of most- to least-preferred: 
 Avoiding tick habitats and ceasing operations in heavily infested areas 
 Reducing tick abundance through habitat disruption or application of acracide 
 Personal protection through use of repellants and protective clothing 
 Frequent tick inspections and proper hygiene 
 
Vaccinations are not available and preventative antibiotic treatment after a bite is generally not 
recommended. 

Avoidance and Reduction of Ticks 

To the extent practical, tick habitats should be avoided. In areas with significant tick infestation, 
consider stopping work and withdrawing from area until adequate tick population control can be 
achieved. Stopping and withdrawing should be considered as seriously as entering an area without 
proper energy control or with elevated airborne contaminants—tick-borne pathogens present risk of 
serious illness! 
 
In areas where significant population density or infestation exists, tick reduction should be 
considered. Tick reduction can be achieved by disrupting tick habitats and/or direct population 
reduction through the use of tick-toxic pesticides (Damminix, Dursban, Sevin, etc.). 
 
Habitat disruption may include only simple vegetative maintenance such as removing leaf litter and 
trimming grass and brush. Tick populations can be reduced by between 72 and 100 percent when 
leaf litter alone is removed. In more heavily infested areas, habitat disruption may include grubbing, 
tree trimming or removal, and pesticide application (Damminix, Dursban, Sevin, etc.). This approach 
is practical in smaller, localized areas or perimeter areas that require occasional access. Habitat 
controls are to be implemented with appropriate health and safety controls, in compliance with 
applicable environmental requirements, and may be best left to the property owner or tenant or to a 
licensed pesticide vendor. Caution should be exercised when using chemical repellents or pesticides 
in or around areas where environmental or industrial media samples will be collected for analysis. 

Personal Protection 

After other prevention and controls are implemented, personal protection is still necessary to control 
exposure to ticks. Personal protection must include all of the following steps: 
 
 So that ticks may be easily seen, wear light-colored clothing. Full-body New Tyvek (paper-like 

disposable coveralls) may also be used. 

 To prevent ticks from getting underneath clothing tuck pant legs into socks or tape to boots 

 Wear long-sleeved shirts, a hat, and high boots. 

 Apply DEET repellent to exposed skin or clothing per product label. 

 Apply permethrin repellent to the outside of boots and clothing before wearing, per product label. 

 Frequently check for ticks and remove from clothing. 

 At the end of the day, search your entire body for ticks (particularly groin, armpits, neck, and 
head) and shower. 

 To prevent pathogen transmission through mucous membranes or broken/cut skin, wash or 
disinfect hands and/or wear surgical-style nitrile gloves any time ticks are handled. 

Pregnant individuals and individuals using prescription medications should consult with their 
physician and/or pharmacists before using chemical repellents. Because human health effects may 
not be fully known, use of chemical repellents should be kept to a minimum frequency and quantity. 
Always follow manufacturers’ use instructions and precautions. Wash hands after handling, applying, 



 

 

or removing protective gear and clothing. Avoid situations such as hand-to-face contact, eating, 
drinking, and smoking when applying or using repellents.  
 
Remove and wash clothes per repellent product label. Chemical repellents should not be used on 
infants and children. 
 
Vaccinations are generally not available for tick-borne pathogens. Although production of the 
LYMErix™ Lyme disease vaccination has been ceased, vaccination may still be considered under 
specific circumstances and with concurrence from the consulting physician.  

Tick Check 

A tick check should be performed after field survey before entering the field vehicle (you do not want 
to infest your field vehicle with ticks). Have your field partner check your back; the backs of your legs, 
arms, and neck; and your hairline. Shake off clothing as thorough as possible before entering the 
vehicle. Once the field day is complete, repeat this procedure and perform a thorough self check. 
 
If a tick has embedded itself into the skin, remove the tick as described below.  

Tick Removal   

1. Use the tick removal kit obtained through the CH2M HILL Milwaukee warehouse, or a fine-tipped 
tweezers or shield your fingers with a tissue, paper towel, or nitrile gloves. 

Tick Bites\Tick 
Remover.pdf  

2. 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 tweezers. Consult your healthcare provider if infection occurs. 

 
3. Avoid squeezing, crushing or puncturing the body of the tick because its fluids (saliva, hemolymph, 
gut contents) may contain infectious organisms. Releasing these organisms to the outside of the 
tick’s body or into the bite area may increase the chance of infectious organism transmission. 
 
4. Do not handle the tick with bare hands because infectious agents may enter through mucous 
membranes or breaks in the skin. This precaution is particularly directed to individuals who remove 
ticks from domestic animals with unprotected fingers. Children, elderly persons, and 
immunocompromised persons may be at greater risk of infection and should avoid this procedure.  
 
5. After removing the tick, thoroughly disinfect the bite site and wash your hands with soap and water. 
 
6. Should you wish to save the tick for identification, place it in a plastic bag, with the date of the tick 
bite, and place in your freezer. It may be used at a later date to assist a physician with making an 
accurate diagnosis (if you become ill). 
 
Note: Folklore remedies such as petroleum jelly or hot matches do little to encourage a tick to detach 
from skin. In fact, they may make matters worse by irritating the tick and stimulating it to release 
additional saliva, increasing the chances of transmitting the pathogen. These methods of tick removal 



 

 

should be avoided. In addition, a number of tick removal devices have been marketed, but none are 
better than a plain set of fine tipped tweezers.  
 

 
First-Aid and Medical Treatment 

Tick bites should always be treated with first-aid. Clean and wash hands and disinfect the bite site 
after removing embedded tick. Individuals previously infected with Lyme disease does not confer 
immunity—re-infection from future tick bites can occur even after a person has contracted a tick-
borne disease. 
 
The employee should contact the Injury Management/Return To Work provider (IMRTW), WorkCare 
using the toll-free number 866-893-2514 to report the tick bite. WorkCare will follow-up with 
each CH2M Hill employee who reports a tick bite and is at risk of developing Lyme disease by 
monitoring for symptoms up to 45 days, and will refer the employee to a medical provider for 
evaluation and treatment as necessary. 
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Submittal Register

Contract Number:  N62470-08-D-1006 TO No.: WE01 TO Title: East Brunswick Radio Transmitter Site Location: Brunswick, ME Contractor:  

A C D E F G H I J K L M N O P Q

Spec 
Section

Para. 
Number

Approving 
Authority

Other 
Reviewers

Submittal 
Number

Scheduled 
Submission 

Date

CCI 
Review 

Date

CCI 
Disposition

CCI 
Transmit 

Date

QC Admin 
Received 

Date

QC 
Disposition

QC Admin 
Transmit 

Date

Contracting 
Officer 

Received

Contracting 
Officer 

Disposition

Contracting 
Officer 
Return

Remarks

SD-01      Data

SD-
Work Plan (WMP, EPP,Quality Plan, 
Schedule, HSP)

SD- Environmental Conditions Report
SD-  
SD-  
SD-

Item Description

B

SD-02      Manufacturer's Catalog Data
SD- Borrow Material Certification per source
SD-  
SD-
SD-04      Drawings
SD- As-builts
SD-  
SD-
SD-09      Reports
SD- Laboratory Analytical Data
SD-  
SD-  
SD-
SD-
SD-12      Field Test Reports
SD- Air Monitoring Data
SD-  
SD-
SD-13      Certificates
SD- Chemical Laboratory
SD-  
SD-  
SD-
SD-
SD-18      Records
SD- Waste Manifests
SD- Certificate of Disposal/Recycling
SD- Instrument Calibration Data
SD- Waste Disposal Log
SD- Contractor Production Report
SD C t t Q lit C t l R tSD- Contract Quality Control Report
SD- Rework Items List
SD- Material Weight Tickets
SD- Seed Mix Design (Restoration)
SD- Photo Log
SD- Photographs
SD- Testing Plan and Log
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Submittal Register

Contract Number:  N62470-08-D-1006 TO No.: WE01 TO Title: East Brunswick Radio Transmitter Site Location: Brunswick, ME Contractor:  

A C D E F G H I J K L M N O P Q

Spec 
Section

Para. 
Number

Approving 
Authority

Other 
Reviewers

Submittal 
Number

Scheduled 
Submission 

Date

CCI 
Review 

Date

CCI 
Disposition

CCI 
Transmit 

Date

QC Admin 
Received 

Date

QC 
Disposition

QC Admin 
Transmit 

Date

Contracting 
Officer 

Received

Contracting 
Officer 

Disposition

Contracting 
Officer 
Return

RemarksItem Description

B

SD- Monthly Summary of Field Tests
SD- Land Disposal Restriction Records
SD- Weight Tickets
SD- Meeting Minutes

SD-
Navy Environmental Data Transfer 
Standards (NEDTS) Deliverables
Laboratory Electronic Data Daliveralbes 

SD-

Laboratory Electronic Data Daliveralbes 
(EDDs) in NIRIS Eletronic Data Deliverable 
(NEDD) Format

SD- Living CD
SD- Permits

SD-
Emergency and Hazardous Chemical 
Inventory Forms

SD- Contractor and Subcontractor Personnel List

SD- MSDS Sheets
SD-
SD-
SD-
SD-20      Closure Report
SD- Project Completion Report
SD-
SD-
SD-
SD-21      Sampling and Analysis Plan
SD- Sample Log
SD-
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TRANSPORTATION AND DISPOSAL LOG Version Date:  7/24/2009

Incineration Recycle Landfill Other Unit

Transporter
Container 

Type

Container 

Designation
ContractorWaste Profile Sample NoCTO No Project No Project Name Site Description

Date 

Transported
Transporter EPA ID Load ID Disposal Facility Disp Fac EPA ID Media

Waste Type (Haz, 

Nonhaz, TSCA)

Waste Code/ Haz 

Waste No

File Status

(see note)

Disposal Treatment Method

( Enter disposal quantity under appropriate method)Disposal Date Manifest Number
Certificate of Disp/ 

Destruc Date
Comments/Notes

Notes:

File Status Codes

1 = Need Manifest

2 = Need Weight Ticket

3 = Need CD

4 = File Complete Page 1 of 1
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TAB B 

Monthly Summary Report of Field Tests 

Start Date: 

      

End Date: 

      

Submittal Date: 

      

Submitted By: 

      

Contract Number: 

 N62467-01-D-0331 

CTO No.: 

      

CTO Title: 

      

Location: 

      

Type of Test Required Date of Test Reporting 

Laboratory 

Test Results 

                         

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

                        

 



 

TAB A 

COORDINATION AND MUTUAL UNDERSTANDING MEETING MINUTES 

PAGE 1 OF 1 

 

Meeting Date:       Prepared by:       

Meeting Location:       Date Prepared:       

Project 

Name/Location: 

      CTO No       

Project No.       Contract No:       

Task/Activity/Site:       

            

            

            

            

Attendees: 

            

            

            

Copies to: 

            

 

Purpose:  The purpose of this meeting is to develop a mutual understanding of the QC 

details, including forms to be used; administration of on-site and off-site work; schedule and 

method for transmitting submittals; and coordination of CCI’s management, production, and 

the Project QC Manager’s duties with the Contracting Officer or designated representative. 

 

      

 

   

CH2M Hill Representative  Date 

   

Navy CO or Designated Representative  Date 

 



TAB B 

PRE-CONSTRUCTION MEETING AGENDA 

(with Subcontractors) 

 

I. Introduction 

 A. Meeting attendees introduction 

 B. Purpose of the meeting 

II. Review of Scope of Project 

 A. Overview of base activities 

 B. Review CTO-specific scope of work 

III. Communications 

 A. Project communication links 

  1. Offsite contacts 

   a. Operations 

   b. Accounts payable/accounts receivable 

   c. Subcontracts 

  2. Onsite contacts 

   a. Site management 

   b. Quality control 

   c. Health and safety 

  3. Communication 

   a. Timely and open 

   b. Confidentiality 

IV. Health and safety 

 A. Employee paperwork 

 B. Activity hazard analysis 

 C. Meetings 

 D. Conduct 

 E. Emergency procedures 

 



V. Submittals 

 A. Daily reports (CPR and CQCR) 

 B. Monthly invoicing (DBA and schedule of values) 

 C. Sampling /analytical records 

 D. Testing reports 

 E. Waste disposal packages (characterization data, profiles, manifest) 

 F. Waste documentation (facility-signed manifests, weight tickets, certificates of 
disposal/destruction/recycling) 

VI. Change Management 

 A. Request for information 

 B. Change in scope of work 

 C. Change approval prior to initiating work 

 D. Change in work plans 

VII. Weekly Meetings 

 A. Progress meetings 

 B.  QC meetings 

VIII. Schedule 

VIII. Operations 

 A. Construction means and methods 

 B. Personnel, equipment, resources 



 

TAB C 

PRE-CONSTRUCTION MEETING MINUTES 

PAGE 1 OF 1 

 

Meeting Date:       Prepared by:       

Meeting Location:       Date Prepared:       

Project 

Name/Location: 

      CTO No       

Project No.       Contract No:       

Task/Activity/Site:       

            

            

            

            

Attendees: 

            

            

            

Copies to: 

            

 

Purpose: The purpose of this meeting is to ensure that all parties involved in the project 

understand and agree on the scope of work, schedule, submittal requirements, documentation 

requirements, change management processes and procedures, construction means and 

methods, reporting and communication requirements, health and safety requirements and 

protocols, etc. 

 

      

 

   

CH2M Hill Representative  Title 

   

Subcontractor’s Representative  Company/Title 

   

Subcontractor’s Representative  Company/Title 

   

Subcontractor’s Representative  Company/Title 

   

Subcontractor’s Representative  Company/Title 

 



TAB C
EXAMPLE 
Photo Log

CTO 
Number Project Number Project Name Site

Film Ca
Num

ssette 
ber

P
Nu

hoto 
mber Date Time Task and Description View Direction Taken By

0056 175757 NAS Surrey SWMU 5 5674747 1 10/15/2002 9:54 Excavation at Bldg 513 North TRojas
0056 175757 NAS Surrey SWMU 5 5674747 2 10/15/2002 9:55 Excavation at Bldg 513 East TRojas
0056 175757 NAS Surrey SWMU 5 5674747 3 10/15/2002 10:05 Excavation at Bldg 513 West TRojas
0056 175757 NAS Surrey SWMU 5 5674747 4 10/15/2002 10:30 Excavation at Bldg 513 South TRojas
0056 175757 NAS Surrey SWMU 5 5674747 5 10/20/2002 13:15 Backfill at Bldg 513 North TRojas
0056 175757 NAS Surrey SWMU 5 5674747 6 10/20/2002 13:30 Backfill at Bldg 513 East TRojas
0056 175757 NAS Surrey SWMU 5 5674747 7 10/20/2002 14:00 Backfill at Bldg 513 West TRojas
0056 175757 NAS Surrey SWMU 5 5674747 8 10/20/2002 14:15 Backfill at Bldg 513 South TRojas
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TEAM CHARTERING MEETING MINUTES 
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Meeting Date:       Prepared by:       

Meeting Location:       Date Prepared:       

Project 

Name/Location: 

      CTO No       

Project No.       Contract No:       

Task/Activity/Site:       

            

            

            

            

Attendees: 

            

            

            

Copies to: 

            

 

Purpose:  The purpose of this meeting is to ensure that all parties understand each team 

member’s roles and responsibilities, know the lines of communication, fully understand the 

scope of the project and how each member’s actions affects the health and safety, quality, 

schedule and cost of the project, etc 

      

 

   

CH2M Hill Representative  Title 

   

Subcontractor’s Representative  Company/Title 

   

Subcontractor’s Representative  Company/Title 

   

Subcontractor’s Representative  Company/Title 

   

Subcontractor’s Representative  Company/Title 

 



 

 

 

PROJECT STATUS MEETING AGENDA/MINUTES 
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Meeting Date:       Prepared by:       

Meeting Location:       Date Prepared:       

Project 

Name/Location: 

      TO No       

Project No.       Contract No:       

Task/Activity/Site:       

            

            

            

            

Attendees: 

            

            

            

Copies to: 

            

 

Meeting Agenda 

1. Health and Safety Moment 

2. Review previous meeting minutes 

3. Review schedule 

a) Work or testing accomplished since last meeting 

b) Rework items identified since last meeting 

c) Rework items completed since last meeting 

4. Review status of submittals 

a) Submittals reviewed and approved since last meeting 

b) Submittals required in the near future 

5. Review work to be accomplished in the next 2 weeks and documentation required 

a) Establish completion dates for rework items 

b) Inspections required 

c) Testing required 

d) Status of off-site work or testing 

e) Documentation required 

6. Resolve H&S, QC and production problems 

7. Address items that may require revising the project plans, specifications, and drawings 

a) Request for Information (RFI) status 
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SMALL BUSINESS 

RAC 

 

PREPARATORY PHASE REPORT  
REPORT NO:  

      

REPORT DATE:        

REVISION NO:        

REVISION DATE:        

PROJECT NO:         DEFINABLE FEATURE OF WORK:         SITE/ACTIVITY:         

        

 

  

NAME POSITION COMPANY/GOVERNMENT 

                  

                  

                  

                  

                  

                  

                  

                  

                  P
E

R
S

O
N

N
E

L
 P

R
E

S
E

N
T

 

                  

REVIEW SUBMITTALS AND/OR SUBMITTAL 

REGISTER.   

HAVE ALL SUBMITTALS BEEN APPROVED?      YES          NO    

IF NO, WHAT ITEMS HAVE NOT BEEN SUBMITTED?  

            

            

            

ARE ALL MATERIALS ON HAND?                  YES           NO           

IF NO, WHAT ITEMS ARE MISSING?  

            

            

            

CHECK APPROVED SUBMITTALS AGAINST DELIVERED MATERIAL.  (THIS SHOULD BE DONE AS MATERIAL ARRIVES). 

S
U

B
M

IT
T

A
L

S
 

COMMENTS:       

ARE MATERIALS STORED PROPERLY?                           YES           NO          

IF NO, WHAT ACTION IS TAKEN?  

            

            

            

M
A

T
E

R
IA

L
 

S
T

O
R

A
G

E
 

            

REVIEW EACH PARAGRAPH OF SPECIFICATIONS.                           

      

      

      

DISCUSS PROCEDURE FOR ACCOMPLISHING THE WORK. 

      

      

      

CLARIFY ANY DIFFERENCES.  

      

      

S
P

E
C

IF
IC

A
T

IO
N

S
 

      

ENSURE PRELIMINARY WORK IS CORRECT AND PERMITS ARE ON FILE.                           

IF NO, WHAT ACTION IS TAKEN?  

            

  

  

            

            

P
R

E
L

IM
 W

O
R

K
 &

 

P
E

R
M

IT
S
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CH2M HILL 

RAC 4 

PREPARATORY PHASE REPORT  
REPORT NO:  

      

REPORT DATE:        

REVISION NO:        

REVISION DATE:        

PROJECT NO:         DEFINABLE FEATURE OF WORK:         SITE/ACTIVITY:         

IDENTIFY TEST TO BE PERFORMED, FREQUENCY, AND BY WHOM.      

TEST FREQUENCY PERFORMER 

                  

                  

WHEN REQUIRED?                   

      

      

      

WHERE REQUIRED?  

      

      

      

REVIEW TESTING PLAN.  

      

      

      

HAVE TEST FACILITIES BEEN APPROVED?  

TEST FACILITY APPROVED? 

      YES          NO      

T
E

S
T

IN
G

 

 

      YES          NO      

ACTIVITY HAZARD ANALYSIS APPROVED?                                 YES           NO          

REVIEW APPLICABLE PORTION OF EM 385-1-1 AND AHA. 

      

      

      

      

S
A

F
E

T
Y

 

 

      

NAVY/ROICC COMMENTS DURING MEETING. 

      

      

      

      

      

      

      

M
E

E
T

IN
G

 

C
O

M
M

E
N

T
S

 

      

OTHER ITEMS OR REMARKS: 

      

      

      

      

      

      

      

O
T

H
E

R
 I

T
E

M
S

 O
R

 

R
E

M
A

R
K

S
 

      

                    

QC REPRESENTATIVE’S NAME QC REPRESENTATIVE’S SIGNATURE  DATE  

 

 

 



PAGE 1 OF 2 

 

Small Business RAC 

N62470-08-D-1006 

CONTRACTOR PRODUCTION REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

DATE  OF REPORT:        

REVISION NO:        

REVISION DATE:              

CTO NO:         PROJECT NAME/LOCATION:         REPORT NO:         

PROJECT NO:         SUPERINTENDENT:         SITE H&S SPECIALIST:         

AM WEATHER:         PM WEATHER:         MAX TEMP:            F MIN TEMP:             F 

SUMMARY OF WORK PERFORMED TODAY 

      

 

 

 

 

 

 

Was A Job Safety Meeting Held This Date? 
 

  Yes    No  TOTAL WORK HOURS ON JOB SITE THIS 

DATE  (Including Continuation Sheets) 

Were there any lost-time accidents this date?  (If Yes, attach 

copy of completed OSHA report) 

  Yes   No CH2MHILL On-Site Hours       

Was a Confined Space Entry Permit Administered This Date?  

(If Yes, attach copy of each permit) 

  Yes   No AGVIQ On-Site Hours       

Subcontractor On-Site Hours       Was Crane/Manlift/Trenching/Scaffold/HV Elec/High 

Work/Hazmat Work Done?? 

(If Yes, attach statement or checklist showing inspection 

performed) 

  Yes   No 

Total On-Site Hours This Date       

Cumulative Total of Work 

Hours From Previous Report 

      

 

Was Hazardous Material/Waste Released into the 

Environment? (If Yes, attach description of incident and 

proposed action) 

  Yes   No 

Total Work Hours From Start of 

Construction 

      

SAFETY ACTIONS TAKEN TODAY/SAFETY INSPECTIONS CONDUCTED (Include Safety Violations, Corrective Instructions Given, Corrective Actions Taken, and Results of 

Safety Inspections Conducted):           

EQUIPMENT/MATERIAL RECEIVED TODAY TO BE INCORPORATED IN JOB 

DESCRIPTION OF EQUIPMENT/MATERIAL RECEIVED MAKE/ MODEL/ 

MANUFACTURER 

EQUIPMENT/ LOT NUMBER INSPECTION 

PERFORMED BY 

NUMBER/ 

VOLUME/ 

WEIGHT 

                              

                              

                              

                              

                              

EQUIPMENT USED ON JOB SITE TODAY. 

NUMBER OF HOURS EQUIPMENT DESCRIPTION  EQUIPMENT MAKE/MODEL SAFETY CHECK PERFORMED 

BY 
USED IDLE REPAIR 

                                    

                                    

                                    

                                    

CHANGED CONDITIONS/DELAY/CONFLICTS ENCOUNTERED (List any conflicts with the delivery order [i.e., scope of work and/or drawings], delays to the project attributable 

to site and weather conditions, etc.):            

VISITORS TO THE SITE:           

LIST OF ATTACHMENTS 
(OSHA report, confined space entry permit, incident reports, etc.):        

 

SAFETY REQUIREMENTS HAVE BEEN MET           

  SUPERINTENDENT’S SIGNATURE  DATE  

 

J
O

B
 

S
A

F
E

T
Y
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AGVIQ-CH2M HILL 

Small Business RAC 

N62470-08-D-1006 

CONTRACTOR PRODUCTION REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

DATE  OF REPORT:        

REVISION NO:        

REVISION DATE:              

CTO NO:         PROJECT NAME/LOCATION:         REPORT NO:         

PROJECT NO:         SUPERINTENDENT:         SITE H&S SPECIALIST:         

WORK PERFORMED TODAY 

EMPLOYEE WORK PERFORMED EMPLOYER FEMALE? 

      

      

MINORITY? TITLE/TRADE HRS 

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                  
  

            

                                

INCLUDE ALL PERSONNEL WORK HOURS IN THE TOTAL WORK HOURS ON JOB SITE 

SAFETY REQUIREMENTS HAVE BEEN MET           

  SUPERINTENDENT’S SIGNATURE  DATE  
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Small Business RAC 

N62470-08-D-1006 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:         

REVISION NO:        

REVISION DATE:        

CTO NO:         PROJECT NAME/LOCATION:         REPORT NO:         

PROJECT NO:         PROJECT QC MANAGER:         SITE H&S SPECIALIST:         

SAFETY MEETINGS AND INSPECTIONS 

WAS A SAFETY MEETING HELD THIS DAY?         YES             NO IF YES, ATTACH SAFETY MEETING MINUTES 

WAS CRANE USED ON THE SITE THIS DAY?      YES             NO IF YES, ATTACH DAILY CRANE REPORT OF INSPECTION AND CONTRACTOR 

CRANE OPERATION CHECKLIST 

DEFINABLE FEATURES OF WORK STATUS 

DFOW No. Definable Feature Of Work  Preparatory Initial Follow-Up 

1          

2          

3          

4          

5          

6          

7          

8          

9          

10          

11          

12          

13          

14          

15          

WAS PREPARATORY PHASE WORK PERFORMED TODAY?    YES             NO 

IF YES, FILL OUT AND ATTACH SUPPLEMENTAL PREPARATORY PHASE CHECKLIST. 

DFOW No.(from list above). TASK/ACTIVITY PREPARATORY PHASE  

REPORT NO. 

                  

                  

                  

                  

                  

                  

P
R

E
P

A
R

A
T

O
R

Y
 

                  

INITIAL AND FOLLOW-UP FEATURE OF WORK COMMENTS 
DFOW No.(from list above) Phase Comment/Finding/Action 

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

       Initial                 

 Follow up        

      

REWORK ITEMS IDENTIFIED TODAY 

(NOT CORRECTED BY CLOSE OF BUSINESS) 

REWORK ITEMS CORRECTED TODAY  

(FROM REWORK ITEMS LIST) 

TASK/ACTIVITY DATE ISSUED DESCRIPTION TASK/ACTIVITY CORRECTIVE ACTION(S) TAKEN 
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AGVIQ-CH2M HILL 

Small Business RAC 

N62470-08-D-1006 

CONTRACTOR QUALITY CONTROL REPORT  

(ATTACH ADDITIONAL SHEETS IF NECESSARY) 

REPORT DATE:         

REVISION NO:        

REVISION DATE:        

CTO NO:         PROJECT NAME/LOCATION:         REPORT NO:         

PROJECT NO:         PROJECT QC MANAGER:         SITE H&S SPECIALIST:         

SAMPLING/TESTING PERFORMED 

SAMPLING/TESTING PERFORMED SAMPLING/TESTING COMPANY SAMPLING/TESTING PERSONNEL 

                  

                  

                  

                  

MATERIALS/EQUIPMENT  INSPECTION (Materials received and inspected against specifications) 

MATERIAL/EQUIPMENT DESCRIPTION SPECIFICATION MATERIAL ACCEPTED? COMMENT/REASON/ACTION 

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

            YES              NO          

SUBMITTALS INSPECTION / REVIEW 

SUBMITTAL NO SUBMITTAL DESCRIPTION SPEC/PLAN REFERENCE SUBMITTAL 

APPROVED? 

COMMENT/REASON/ACTION 

                  YES              NO          

                  YES              NO          

                  YES              NO          

                  YES              NO          

OFF-SITE SURVEILLANCE ACTIVITIES, INCLUDING ACTIONS TAKEN:         

ACCUMULATION/STOCKPILE AREA INSPECTION 

INSPECTION 

PERFORMED BY: 

      SIGNATURE OF 

INSPECTOR: 

      

ACCUMULATION/ 

STOCKPILE AREA 

LOCATION 

      

NO OF 

CONTAINERS: 

      NO OF TANKS:       NO OF ROLL-OFF BOXES:       NO OF DRUMS:       

INSPECTION RESULTS:         

TRANSPORTATION AND DISPOSAL ACTIVITIES/SUMMARY/QUANTITIES: 

      

GENERAL COMMENTS (rework, directives, etc.):   

      

LIST OF ATTACHMENTS (examples, as applicable:  preparatory phase checklist, QC meeting minutes, safety meeting minutes, crane inspections, crane operation checklist, COCs, weight 

tickets, manifests, profiles, rework item list, testing plan and log, etc.): 

      

   
On behalf of the contractor, I certify that this report is complete and correct and 

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 QC MANAGER’S SIGNATURE  DATE 

   
On behalf of the contractor, I attest that the work for which payment is requested, 

including stored material, is in compliance with contract requirements. 

PROJECT QC MANAGER’S SIGNATURE  DATE 



TAB A

Testing Plan and Log

CH2M HILL Constructors, Inc.

CTO No.: CTO Title: Location: 

SMALL BUSINESS RAC

A B CTO No.: D E F G H I J K

Spec Section and 

Paragraph

Test 

Required

Proposed 

Lab
Sampled By Tested By

Test 

Location
Frequency

Date Test 

Made

Test 

Results

Date 

Results 

Forwarded

Remarks

R\NAVY RAC\147966\Quality Control\Appendix C14 -  Testing Plan and Log.xls Page 1 of 2
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Attachment A, Item 4



115 Perimeter Center Place, Suite 700

Atlanta,  GA  30346-1278

Tel No: (770) 604-9182

Fax No: (770) 604-9282

5
 PROJECT NUMBER:

 

6
 CTO OR DO NUMBER:

 

7
 PROJECT TEL NO AND FAX NO:

17
 ITEM

18
 SAMPLE IDENTIFIER

19
 SAMPLE DESCRIPTION/LOCATION

2
0
 M

A
T

R
IX

(s
e
e
 c

o
d
e
s
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n
 S

O
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)

2
3
 D

A
T

A
 P

K
G

 L
E
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E
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s
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O
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2
4
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A
T

(c
a
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n
d
a
r 

d
a
y
s
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26
 SAMPLE TYPE

(see codes on 

SOP)

27
 COMMENTS/

SCREENING READINGS

28
 LAB ID

(for lab's use)

1          

2

3

4

5  

6

7

8

9

10

DATE TIME
33

 RECEIVED BY

Printed Name and Signature:

Printed Name and Signature:

Printed Name and Signature:

 

 

1
 COC NUMBER:

CHAIN-OF-CUSTODY RECORD
2
 PROJECT NAME:

8
 LAB NAME AND CONTACT:

11
 FAX AND MAIL REPORTS/EDD TO::

RECIPIENT 1 (Name and Company)

14
 RECIPIENT 1 (Address, Tel No. , and Fax No.):

 

 

  

 

 

TIME

30
 COURIER AND SHIPPING NUMBER:

 

 

3
 PROJECT PHASE/SITE/TASK:

4
 PROJECT CONTACT:

32
 RELINQUISHED BY

 

 

29
 SAMPLER(S) AND COMPANY: (please print)

Printed Name and Signature:

Printed Name and Signature:

Distribution: [   ] Original - Laboratory (To be returned with Analytical Report); [   ]  Copy 1 - Project File;  [   ]  Copy 2 - PMO Form CCI001, Rev 06/00

Printed Name and Signature:

  

DATE

2
1
 D

A
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E
 

C
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L
L

E
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E

D

2
2
 T

IM
E

 

C
O

L
L

E
C

T
E

D

  

25
 ANALYSES REQUIRED (Include Method Numbers)

 

 

 

15
 RECIPIENT 2 (Address, Tel No. , and Fax No.):

16
 RECIPIENT 3 (Address, Tel No. , and Fax No.):

 

31
 SAMPLES TEMPERATURE AND CONDITION UPON RECEIPT (for lab's use):

  

 

9
 LAB PO NUMBER:

10
 LAB TEL NO AND FAX NO:

12
 FAX AND MAIL REPORTS/EDD TO::

RECIPIENT 2 (Name and Company)

13
 FAX AND MAIL REPORTS/EDD TO::

RECIPIENT 3 (Name and Company)

 



 
Pine Environmental Services, Inc. 

155 E New Boston Street, Woburn, MA 01801  
800-519-PINE www.pine-environmental.com 
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Pine Environmental Services, Inc. Innov-X XRF Analyzer Training course 

The Innov-X XRF Analyzer vs. radioactive source analyzers 

XRF analyzers have advantages over older metal analyzers. The Innov-X XRF does not contain 
radioactive material. It emits X-rays only when the X-ray tube is energized and taking readings.  

The older technology requires the instrument to contain a radioactive source. This requires extra 
regulations to be followed, and extra safety precautions to be taken.  

Introduction to X-rays 

 X-radiation (composed of X-rays) is a form of electromagnetic radiation. X-rays have a 
wavelength of 10 to 0.01 nanometers, with frequencies in the range 30 petahertz to 30 exahertz 
(30×1015Hz to 30×1018Hz). X-ray energies are in the range 120 eV to 120 keV. X-rays are 
longer than gamma rays but shorter than UV rays. 

The rem is the traditional unit of dose equivalent. This describes the energy delivered by X-
radiation (indirectly ionizing radiation) for humans. The SI (International System of Units) 
counterpart is the sievert (Sv). One sievert is equal to 100 rem. Because the rem is a relatively 
large unit, X-rays are typically measured in millirem (mrem), or in microsievert (µSv). 

1 rem = 1000 mrem 

1 Sv = 100 rem 

1 µSv = 1/1000000 Sv 

1 mrem = 10 µSv 

 

The average person living in the United States is exposed to approximately 150 mrem annually 
from background sources alone. 

Dental X-rays dosage reports seem to vary significantly. Depending on the source, a typical 
dental X-ray of a human results in an exposure varies from 3 to 900 mrems (30 to 9,000 µSv). 
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Introduction to X-rays continued 

Table A: Radiation Levels (mrem/hr) for Alloy Analysis, Standard Beam Conditions: 35kV, 5 
uA, 2mm aluminum filtering: 

Sample at XRF 
window 

Trigger Top of front Left side of 
front 

Bottom of 
front 

Left side of 
front 

No sample (air) < 0.1 mrem/hr < 0.1 mrem/hr < 0.1 mrem/hr < 0.1 mrem/hr < 0.1 mrem/hr 
Metal < 0.1 mrem/hr < 0.1 mrem/hr < 0.1 mrem/hr < 0.1 mrem/hr < 0.1 mrem/hr 
 
 
 
 
Table B: Radiation Levels in the Primary Beam vs. Distance from Port:  
For Alloy Analysis, Standard Beam Conditions: 35kV, 5 uA, 2mm aluminum filtering: 

X-ray tube 
condition 

At trigger, or 
user’s body. 

At XRF 
window 

4” away 12” away 36” away 48” away 

Standard 
Beam 
Conditions: 
35kV, 5 uA, 
2mm Al 

< 0.05 
mrem/hr 

28160 
mrem/hr 

2080 
mrem/hr 

186 
mrem/hr 

24 
mrem/hr 

14 
mrem/hr 

 

 

 

Table C: Comparative: Radiation Doses from Typical Exposures to Ionizing Radiation 

Common medical and/or dental x-rays:  20-30 mrem each.  
Mammogram:  100-200 mrem  
Flying in a commercial jet coast to coast (6 hrs.):  1-2 mrem 
Daily exposure from background radiation:  
* depends on geographic location  

0.3 to 0.5 mrem/day  

Single case of analyzer misuse: 70-250 mrem 

       

From the above table, Table C, a single case of analyzer misuse, produces a one-time exposure 
of 70-250 mrem, is comparable with single-event common medical x-ray procedures such as an 
annual chest X-ray or mammogram, or 25-50 airline flights in a year, is not considered harmful.  

Regular misuse, such as taking safety shortcuts, produces radiation exposure that greatly exceeds 
these typical levels and should be avoided entirely. 
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Principle of Operation 

 
High-energy primary X-ray photons are emitted from the XRF analyzer X-ray tube and strike the 
sample.  

The primary photons from the X-ray tube knock electrons out of the innermost, K or L, orbits. 
When this occurs, the atoms become unstable ions. Electrons seek stability; this causes an 
electron from an outer orbit, L or M, will move into the vacant space at the inner orbital. When 
the electron from the outer orbital moves into the inner orbital, it emits a secondary X-ray 
photon. This is called fluorescence. Elements produce characteristic secondary X-rays, they 
fluoresce differently. The energy (E) of the emitted fluorescent X-ray photon is determined by 
the difference in energies between the initial and final orbit of the transitions.  

Diagram from the Innov-X XRF user manual 
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SAFETY INFORMATION 
 
THE XRF SHOULD NOT BE POINTED AT ANYONE OR ANY BODY PART, 
ENERGIZED OR DE-ENERGIZED!  
 
The safe and proper operation of the Innov-X XRF instruments is the highest priority. These 
instruments produce ionizing radiation and should ONLY be operated by individuals, who have 
been trained by Innov-X Systems, Inc. and received a manufacturer’s training certificate. Innov-
X recommends that operators and companies implement a written Radiation Safety Program, 
with safety components specific to the site and application of use of the instrument. The 
Radiation Safety Program should be reviewed annually and revised appropriately by a competent 
individual.  
 
Innov-X analyzers must be used by trained operators, according to the instructions presented in 
this manual. Improper usage may circumvent safety protections and could potentially cause harm 
to the user. Pay attention to all warning labels and messages. 

 
Important Notice for all Canadian Users:  
Canadian Federal Regulations (Radiation Emitting Devices Act) require that all Canadian users 
must be certified according to NRC Standard CAN/CGSB-48.97/2-2000 in order to use this 
device.  
For this certification contact: Natural Resources Canada, Manager Nondestructive Testing 
Certification, CANMET, 568 Booth St., Ottawa, ON, K1A 0G1; Tele: (613) 943-0583; Fax(613) 
943-8297.  
Users are advised to contact their appropriate federal/provincial./territorial radiation protection 
agency for applicable rules of operation.  
 
 
The Innov-X analyzer is a very safe instrument when used according to manufacturer’s 
recommended safety procedures as detailed in this chapter.  
Radiation levels during testing are < 0.1 mR/hr on all surfaces of the analyzer except at or near 
the exit port for the radiation. This means that if an operator follows standard operating 
procedures, they will not obtain any detectable radiation dose above naturally occurring 
background radiation, on their hand while holding the analyzer, or on any area of their body.  
 
The above section “SAFETY INFORMATION” is from the Innov-X XRF user 
manual 
 

Chapter 3 of the Innov-X user manual covers the specifics of the radiation levels. It covers both 
standard and un-safe methods of operation, it provides radiation emission information, and 
provides dose estimates for unsafe operations. 
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SAFETY INFORMATION continued 
 
 
DO NOT attempt to service any XRF analyzer. Opening or removing covers may expose 
you to electric shock.  
 
Contact Pine Environmental Services, Inc. if any of the following occur; 
 

• The power cord, plug or battery contacts for the battery charger are damaged.  
 

• Liquid has been spilled or an object has fallen onto the instrument.  
 
• The instrument has been exposed to rain or water.  
 
• The instrument has been dropped or damaged.  
 
• There are noticeable signs of overheating.  

 
• The instrument housing is damaged. 
 
• The instrument does not operate normally when you follow operating instructions.  
 

Use the correct external power source: Ensure that the voltage is appropriate (100V-240 V/ 50-
60 Hz) for charging the battery packs. .  
 
WARNING: Danger of explosion if battery is incorrectly substituted. Use only Innov-X 
specified batteries. 
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RADIATION SAFETY TRAINING COMPONENTS  
 

1. Proper Usage. Never point the instrument at another person. Never point the instrument 
into the air and perform a test. Never hold a sample in your hand and test that part of the 
sample.  
 

2. Establish Controlled Areas. The target should not be hand held. Use XRF analyzers in a 
cordoned off, 12’ x 12’ area, away from shared walls, work areas, and workers. When in 
use, the area will be conspicuously posted with a sign marked “CAUTION – X-RAY 
EQUIPMENT IN USE.” 

 
3. Storage Controls. The instrument should be stored, in a locked case, or locked cabinets 

when not in use. When in use, XRFs must remain in the direct control of a trained 
operator.  
 

4. Transportation: The battery must be removed from the XRF analyzer during transport. 
 

5. Prevent Exposure to Ionizing Radiation: All reasonable measures, including labeling, 
operator training and certification, and the concepts of time, distance, & shielding, should 
be implemented to limit radiation exposure to as low as reasonably achievable 
(ALARA).  
 

6. Knowledge of local state regulations: It is the XRF operator’s responsibility to be 
familiar with the local state regulations. Some states require notification prior to XRF 
analyzers entering their state. Dosimeter monitoring is required by some states as well. 

 
7. Personal Monitoring: Massachusetts radiation control regulations may require 

implementation of a radiation-monitoring program, where each instrument operator wears 
a film badge or TLD detector for an initial period of 1 year to establish a baseline 
exposure record. Below is a list of dosimeter film badges providers.  

 
Landauer Inc.  
Glenwood, IL  
708-755-7000 
http://www.landauerinc.com/ 

 

Global Dosimetry Solutions 
Irvine, CA 
(800) 251-3331 
http://www.globaldosimetry.com/prod/index.php

AEIL  
Houston, TX  
713-790-9719 

 

http://www.aeil.com/ 
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Innov-X XRF operation 
 

These directions cover the use of the Innov-X XRF in the soil mode.  
For detailed instructions on other modes, consult the Innov-X XRF user manual. 
  
Innov-X XRF Start-up 

1. Ensure that the Innov-X XRF battery and iPAQ batteries are fully charged. 
 

2. If the iPAQ is not connected, carefully connect the iPAQ PDA to the XRF analyzer. 
 

� NEVER twist the iPAQ from side to side to remove or install it. 
 

 
Installing the iPAQ PDA 

 
a. Compress the retainer at the top of the iPAQ compartment. 
 
b. While the retainer is compressed, insert the top of the iPAQ.  
 
c. Insert the bottom of the iPAQ and ensure that the iPAQ is clear 

of its connector. 
 
d. Carefully slide the iPAQ onto its connector.  
 
e. Ensure that the retainer is in the down position, holding the 

iPAQ in place. 
 

Removing the iPAQ PDA 
 

a. Compress the retainer at the top of the iPAQ compartment. 
 

b. While the retainer is compressed, slide the iPAQ away from the 
connector, towards the front of the unit. 

 
c. Carefully lift the bottom of the iPAQ and ensure that the iPAQ 

is clear of its connector. 
 

d. Remove the iPAQ 
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3. Turn on the XRF analyzer. Press the power button on the XRF. 
 
• Depending on the model, the button will be on the back of the unit, or on the lower right 

side of the handle. 
 

4. Turn on the iPAQ PDA. Press the button on the upper right corner of the iPAQ. 
 
5. Use the iPAQ stylus to tap “Start” on the upper left corner of the screen. 

 
6. Select “InnovX.” If InnovX does not open, follow steps 6a – 6d. 
 

 
iPAQ PDA reset 

 
a. Remove the iPAQ from the XRF. 

 
b. Remove the iPAQ from its black holder. 
 
c. Put the iPAQ back into its holder, and then install it in the 

XRF. 
 
d. If InnovX is still not opening, use the stylus to press the small 

button on the right side of the bottom of the iPAQ (where the 
connection is). It is recessed in a hole. 
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7. The screen will show the following warning; 
 

 

 

8. Ensure that you are familiar with the safe and proper operation of the Innov-X XRF analyzer 
(trained technician). Tap “START.” 
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9. Set the trigger lock. 
 

 
Setting the trigger lock 

 
a. Tap “Options” at the bottom of the screen. 

 
b. Tap “Edit User Settings” 

 
c. Enter the password “z” and tap “OK” 

 
• Tap the keyboard icon at the lower left corner of the screen to access letters and 

numbers. 
 

d. Tap “Trigger/ Test Stand Settings” 
 

e. Select the desired trigger lock settings. 
 

 
� For Maximum safety, the use of the dead man trigger and software trigger locks is 

recommended. 
 

f. Once the desired trigger lock parameters are set, tap “OK” 
 

g. Tap “Exit.” 
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10. Select the XRF operating mode, Fast ID, Pass/ Fail, Analytical, soil, etc. 
 

 
 

11. The screen may read “Initializing hardware…” Wait for it to finish. 
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Standardization: This automated procedure tests the standardization clip (Alloy 316) against 
the factory calibration.  
 
� Perform standardization whenever the unit is powered up, and after every 4 hours of 

continuous use. 
 

1. � Install the standardization clip on the front of the XRF analyzer. 
 
Tap the grey box in the center of the screen, or select “File” then “Standardize” 
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2. Wait for the standardization to complete. 

 

 

3. If the standardization is successful, the screen will display standardization resolution #. Tap 
“ok.” 
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4. If the standardization fails, one of the below screens may appear. 
 

a. Confirm that the standardization clip is in place, and perform the standardization again. 
  

b. If the standardization fails a second time, contact Pine Environmental Services at 800-
519-PINE (7463) for technical assistance. 
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Set the test parameters 
 
This section covers the soil mode. The Innov-X user manual contains detailed instructions for 
the other modes. 

Set the test parameters: Navigate through the menu tab to select the desired test parameters 

 
The Menu tab      

 
File 
 
� Standardize: starts Standardization procedure 

 
� Exit: Exit the Soil mode. 

 
Edit 
 
� Edit Test Information: If desired, enter information about the test 

 
� Modify TestInfo Template: Create a list of parameters to store each test under. i.e.: site 

location, pipe size, etc. 
 

� The password is “z” 
 

View 
 
� Live Updates: View current readings 

 
� Results: View previous tests 

 
Options 
 
� Select Elements: put a check mark next to the elements to be shown in results, uncheck those 

to be excluded from the results. 
 

� The password is “z” 
 

� LEAP Settings (Light Element Analysis Program) this mode is for detecting metals lighter 
then iron. Not all units are equipped with this feature 

 
� Repeat test: Repeats the previous test 

 
� Set Testing Times: typical testing times are 30 seconds minimum, 60 seconds maximum 

 
� Set Test End Condition: The “Maximum time” mode is recommended 

 
� Elemental Rates: Do not make changes  

 
Help 
 
� View instrument version, detector, and tube conditions, etc. 

 



 

Testing 

This section covers the soil mode. The Innov
instructions for the other modes.

 
The X-ray tube is emitting X
 
The X-ray tube is energized when the light is on.
 
DO NOT hold samples in your hand.
 
DO NOT sample items in your lap.
 
Ensure that there are no body parts in front of the XRF analyzer.
 
Ensure that there are no people within three paces of the XRF while it is use.
 

 

1. Hold the XRF with the sensor end held firmly against a flat sample. 
 
• Use care not to puncture the sensor window.
 

2. Pull the trigger, or tap “Start” to start a test.
 
• The trigger-lock may need to be disabled. Tap the padlock icon, then “Yes.”

 
3. Hold the unit in place until the test is finished. 

 
• An error message may appear if the XRF is moved too much during a test. Re

test. 
 
• An error message may appear if the XRF is moved away from the sample during a test. 

Repeat the test. 
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This section covers the soil mode. The Innov-X XRF user manual has more 
instructions for the other modes. 

 

WARNING  

ray tube is emitting X-rays when the red LED light is flashing.

ray tube is energized when the light is on. 

DO NOT hold samples in your hand. 

DO NOT sample items in your lap. 

that there are no body parts in front of the XRF analyzer.

Ensure that there are no people within three paces of the XRF while it is use.

Hold the XRF with the sensor end held firmly against a flat sample.  

Use care not to puncture the sensor window. 

Pull the trigger, or tap “Start” to start a test. 

lock may need to be disabled. Tap the padlock icon, then “Yes.”

Hold the unit in place until the test is finished.  

An error message may appear if the XRF is moved too much during a test. Re

An error message may appear if the XRF is moved away from the sample during a test. 

X XRF user manual has more detailed 

rays when the red LED light is flashing. 

that there are no body parts in front of the XRF analyzer. 

Ensure that there are no people within three paces of the XRF while it is use. 

lock may need to be disabled. Tap the padlock icon, then “Yes.” 

An error message may appear if the XRF is moved too much during a test. Repeat the 

An error message may appear if the XRF is moved away from the sample during a test. 
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Transferring data 

1. Tap “View” at the bottom of the 
screen, in the menu. 
 

2. Tap “Results” 
 

3. Tap “File” 
 

4. Tap “Export Results” 
 

5. Select “All Readings,” or select the 
readings you wish to export. 
 

a.  “Customized Export” can be 
used to include/ exclude specific 
parameters for export. The 
password is “z” 

 
6. Tap “OK” 

 
7. The default name will be “results- 

current date” 
 

a. Change the name if desired. 
 

8. Choose a folder for the data to be 
downloaded to 
 

9. Choose “Main memory as the location 
for the data. 
 

10. Tap “OK” 
 

11. The data will export and the screen 
will read “Exported successfully to 
chosen location\ file name.csv” 

 
12. Tap “OK” 

 
13. Remove the iPAQ from the XRF. 

 
a. The Innov-X XRF user manual 

or pages 5 of these directions 
explain how to remove the iPAQ 
from the XRF. 

 
14. Ensure that Microsoft Active Sync is 

loaded on the PC. Load it if necessary. 
 

a. Restart the PC if Active Sync has 
just been loaded. 

  
15. Connect the iPAQ to the USB or serial 

port of the PC. 
 

16. An Active Sync window will open and 
the iPAQ will synchronize. 
 

17. In the Active Sync window on the PC, 
click “Explore” 
 

18. A Mobile Device window will open. 
 

19. Select the Excel file with the test 
name, copy it, and then paste it a file in 
the PC (the desktop makes things easy) 
 

20. Open the Excel file to view the test 
results.  

 

 



Chapter 1  Introduction
 

1.0 INSPECTING YOUR INNOV-X ANALYZER  
 
Upon receipt: 
 

1. Locate and remove the shipping papers and documentation from under the lid’s foam padding. 

2. Remove the Innov-X Analyzer and all of the components from the protective carrying case and 
identify each on the enclosed shipping list. 

3. Connect the battery charger to an 110V-240V AC power source. Place one Li-ion battery on the 
charger and charge it for at least 2 hours.   Charge the second battery. 

4. Charge the HP iPAQ using the attached AC adaptor for at least ½ hour. 

5. Read and review the “Quick Start” section of the User’s Manual.  Innov-X recommends that you read 
the entire manual. 

6. Install the fully charged battery into the analyzer. 

7. Press the ON/OFF button on the back of the analyzer and the power button on the iPAQ. 

8. Select Innov-X from the start menu located in the upper left hand corner of iPAQ screen.   
9. Select the desired analysis mode (i.e.,  Analytical, FastID, Pass/Fail or Soil).  The instrument will 

undergo a one minute hardware initialization period.  

10. Standardize the instrument with the 316 Stainless Steel mask.   Standardize the instrument every 4 
hours or as directed by the display. 

11. Release the software trigger lock and analyze a sample of known composition, in order to verify the 
correct operation of the analyzer. 

12. Analyze samples of unknown composition. 
 

1.1 COMPONENTS INCLUDED WITH THE ANALYZER 
 
Shown here are the various items which are included with the Innov-X portable XRF analyzer.  Unless 
otherwise noted, all items are standard accessories. 
 

 
 

Analyzer, with iPAQ attached. 
 

 
Two, Li-ion batteries (one shown). 

 



 
 
Battery charger and an AC adaptor.  Battery shown 
mounted in charging system.  
 

 
 
Standardization cap and weld mask (optional) 
 
The standard standardization cap has no weld slit.  

 
 
iPAQ cradle and AC adaptor.  The cradle is used to 
connect the iPAQ to a PC for downloading data and 
reports.  
 

 
 
Testing stand.  This is the benchtop docking 
station for the analyzer.  It is an optional accessory 

 

 
1.2  QUICK START INSTRUCTIONS 
 
The following section provides a quick overview to using the Innov-X portable XRF analyzer.  This is 
intended to provide the basic startup and operational instruction needed to perform simple analyses. It is 
highly recommended that the user read the sections on Radiation Safety (Chapter 3) and the detailed 
description on operation (Chapter 4).  The following Quick Start information is also provided as a separate, 
bound, laminated publication for quick reference.    
 

1. Place a battery in the analyzer. 
2. Power on the Analyzer (On/Off switch located on back of analyzer) 
3. Power on the iPAQ (Button located in upper right hand corner of iPAQ) 
4. Select Innov-X from the start menu located in the upper left hand corner of iPAQ screen.   
5. Read the radiation safety notice and acknowledge that you are a certified user by pressing Start. 
6. Select Desired Mode.   
7. The analyzer will undergo a 60 second hardware initialization. 
8. Place a standardization clip on the nose of the analyzer.  Tap the button on the screen to 

standardize. (Manual section 4.4 Standardization) 
9. When standardization is complete, remove the standardization clip.  
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10. Release the software trigger lock by tapping the locked icon on the iPAQ screen and tapping yes 
in response to the software prompt. 

11. Test standard to verify instrument performance. 
12. Results will display on screen.  Subsequent tests may be started from either the Results or 

Analysis screens.  

 
1.3 INTRODUCTION TO XRF: X-RAY FLUORESCENCE 
SPECTROMETRY OVERVIEW 
 
Basic Theory 
 
Although most commonly known for diagnostic use in the medical field, the use of x-rays forms the basis 
of many powerful analytical measurement techniques, including X-ray Fluorescence (XRF) Spectrometry.  
 
XRF Spectrometry is used to identify elements in a substance and quantify the amount of those elements 
present.  An element is identified by its characteristic X-ray emission wavelength (λ) or energy (E).  The 
amount of an element present is quantified by measuring the intensity of its characteristic line.  XRF 
Spectrometry ultimately determines the elemental composition of a material. 
 
All atoms have a fixed number of electrons (negatively charged particles) arranged in orbitals around the 
nucleus.  The number of electrons in a given atom is equal to the number of protons (positively charged 
particles) in the nucleus; and, the number of protons is indicated by the Atomic Number in the Periodic 
Table of Elements.  Each Atomic Number is assigned an elemental name, such as Iron (Fe), with Atomic 
Number 26.  Energy Dispersive (ED) XRF and Wavelength Dispersive (WD) XRF Spectrometry typically 
utilize activity in the first three electron orbitals, the K, L, and M lines, where K is closest to the nucleus.  
Each electron orbital corresponds to a specific and different energy level for a given element. 
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L 
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This is described by the formula      

E=hc/λ 
where h is Planck's constant; c is the velocity of light; and λ is the characteristic wavelength of the photon. 
 
Wavelengths are inversely proportional to the energies; they are characteristic for each element.  For 
example the Kα energy for Iron (Fe) is about 6.4keV.  The number of element-specific characteristic X-
rays produced in a sample over a given period of time, or the intensity, can be measured to determine the 
quantity of a given element in a sample.  Typical spectra for EDXRF Spectrometry appear as a plot of 
Energy (E) versus the Intensity (I). 
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History 
 
Wilhelm Roentgen discovered X-rays in 1895.  Methods for identifying and quantifying elements using 
XRF were first published by Henry Moseley in 1913.  Much research and development of XRF continued 
after Moseley's pioneering work, especially during WWII when rapid developments in the aircraft, 
automotive, steel and other metals industries heightened the need to identify alloys quickly and reliably.  
However, the first commercial XRF Spectrometers weren't available until the early 1950's.  Those systems 
were based on WDXRF technology and measured the characteristic wavelength of an element, one element 
at a time.  Although the use of these systems was critical for elemental analyses, they were large, 
expensive, and required highly skilled operators to use and maintain them. 
 
In the late 1960's, EDXRF technology, which measures the characteristic energy of an element, began to 
rival the use of WDXRF due to the development of Si (Li) solid state detectors, which offered better energy 
resolution of the signal. EDXRF systems offered the potential of collecting and displaying information on 
all of the elements in a sample at the same time, as opposed to one at a time with typical WDXRF systems. 
Many of the early EDXRF systems used radioisotopes for excitation instead of X-ray tubes, which could 
require changing sources to determine all the elements of interest.  Some of those early EDXRF systems 
did not easily resolve multiple elements in a single analytical run. 
 
As can be imagined, the equipment and applications of XRF Spectrometers have developed tremendously 
since the 1960's.  Advancements in technology, electronics, computers, software and the use and 
modification of them for XRF Spectrometers by instrument manufacturers, research scientists & engineers, 
and industrial users alike have led to the current state of the art in XRF Spectrometers.  Now a mature 
technology, XRF Spectrometry is routinely used for R&D, QC and analytical services in support of 
production. 
 
Elemental Analysis 
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XRF Spectrometry is the choice of many analysts for elemental analysis when compared to the other 
techniques available.  Wet chemistry instrument techniques for elemental analysis require destructive and 
time-consuming specimen preparation, often using concentrated acids or other hazardous materials.  Not 
only is the sample destroyed, waste streams are generated during the analytical process that need to be 
disposed of, many of which are hazardous.  These wet chemistry elemental analysis techniques often take 
twenty minutes to several hours for specimen preparation and analysis time.  All of these factors lead to a 
relatively high cost per sample. However, if PPB and lower elemental concentrations are the primary 
measurement need, wet chemistry instrument elemental analysis techniques are necessary. 
 
XRF Spectrometry easily and quickly identifies and quantifies elements over a wide dynamic concentration 
range, from PPM levels up to virtually 100% by weight. XRF Spectrometry does not destroy the sample 
and requires little, if any, specimen preparation.  It has a very fast overall sample turnaround time.  These 
factors lead to a significant reduction in the per sample analytical cost when compared to other elemental 
analysis techniques. 
 
All elemental analysis techniques experience interferences, both chemical and physical in nature, and must 
be corrected or compensated for in order to achieve adequate analytical results.  Most wet chemistry 
instrument techniques for elemental analysis suffer from interferences that are corrected for by both 
extensive and complex specimen preparation techniques, instrumentation advancements, and by 
mathematical corrections in the system's software.  In XRF Spectrometry, the primary interference is from 
other specific elements in a substance that can influence (matrix effects) the analysis of the element(s) of 
interest.  However, these interferences are well known and documented; and, instrumentation 
advancements and mathematical corrections in the system's software easily and quickly correct for them.  
In certain cases, the geometry of the sample can effect XRF analysis, but this is easily compensated for by 
grinding or polishing the sample, or by pressing a pellet or making glass beads. 
 
Quantitative analysis for XRF Spectrometry is typically performed using Empirical Methods (calibration 
curves using standards similar in property to the unknown) or Fundamental Parameters (FP).  FP is 
frequently preferred because it allows elemental analysis to be performed with no standards or calibration 
curves.  This enables the analyst to use the system immediately, without having to spend additional time 
setting up individual calibration curves for the various elements and materials of interest. The capabilities 
of modern computers allow the use of this no-standard mathematical analysis, FP, accompanied by stored 
libraries of known materials, to determine not only the elemental composition of an unknown material 
quickly and easily, but even to identify the unknown material itself. 
 
EDXRF Spectrometers 
 
EDXRF Spectrometer systems are mechanically very simple; essentially there are no moving parts.  An 
EDXRF system typically has three major components: an excitation source, a spectrometer/detector, and a 
data collection/processing unit. The ease of use, rapid analysis time, lower initial purchase price and 
substantially lower long-term maintenance costs of EDXRF Spectrometers have led to having more 
systems in use today worldwide than WDXRF Spectrometer systems. 
 
 Sample/Specimen 
 
 
 
 
 
 
 
 
 
 
EDXRF has been found most useful for scrap alloy sorting, forensic science, environmental analysis, 
archaeometry and a myriad of other elemental field-oriented analyses.  

Spectrometer/
Detector 

Data Collection/ 
Processing Unit 

Excitation 
Source 
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Handheld EDXRF Spectrometers for Field Analyses 
 
It is clear that a future trend for elemental analysis is in rapid site investigation using techniques that are 
fast, inexpensive, reliable, and long-term cost effective.  There is a need for immediate decisions to be 
made during the delivery of materials, industrial processing, and in the field for positive materials 
identification or environmental site assessment and remediation.  It is also clear that EDXRF Spectrometry 
is the most suitable elemental analysis technique available for field analysis due to its simplicity, speed, 
precision, accuracy, reliability, and overall cost effectiveness. 
 
Recent technological developments in cell phones, pocket PC's and other portable consumer electronics 
have led to the advancement of many high-performance, miniature components. X-ray equipment 
manufacturers began to take advantage of these developments in the late 1990's and developed Handheld 
EDXRF systems. An obvious advantage of Handheld EDXRF systems is that the analyzer is taken to the 
sample as opposed to bringing the sample to the analyzer and configuring it to fit in an analysis chamber. In 
addition to the per sample analytical cost savings, a key factor in using non-destructive EDXRF analysis, 
especially in the field, is the overall project cost savings due to improved and more timely decision making.  
The use of EDXRF for immediate positive materials identification or to guide an environmental site 
characterization will generally reduce the overall time required in the field due to the quick turnaround for 
the sample analysis; this invariably reduces the overall costs of analytical field work. 
 
Of course, Handheld EDXRF technology has continued to evolve in concert with portable consumer 
electronic developments.  Just like the early Benchtop EDXRF systems, early Handheld EDXRF systems 
used radioisotopes for excitation.  There are several practical problems with the use of radioactive isotopes 
for handheld systems.  The source decays and loses its testing speed over time.  In addition to the loss in 
analytical capabilities, the sources have to be replaced incurring a cost.  The use of radioactive isotopes also 
requires licensing (state-to-state in the US) and a radioactive materials control program; they are difficult to 
ship and transport, as they require hazardous materials declarations and/or permits.  Consequently, the 
newest and most exciting development in Handheld EDXRF technology is the use of battery operated, 
miniature X-ray tubes, which was pioneered by the staff at Innov-X Systems. 
 
Innov-X Systems Handheld EDXRF Spectrometers 
 
Innov-X Systems specializes in Handheld EDXRF technology with the most advanced miniature 
components available for X-ray Tube sources, detectors, and PC 's.  Innov-X Systems Handheld EDXRF 
Spectrometers are ideally suited for field analysis of alloys, lead-based paint, environmental soils, filters, 
dust wipes, forensics, archaeometry, and a variety of other elemental analyses in the field or around the 
plant.  Innov-X Systems EDXRF Spectrometers are affordable, easy to use, reliable, and overall cost 
effective.  The Innov-X Systems Handheld EDXRF units incorporate state-of the art components including 
a battery operated miniature X-ray tube, a high-resolution silicon pin detector, high speed data acquisition 
circuitry, and a Compaq IPAQ Pocket PC® handheld computer for calculations, results and operator 
interface. 
 
Innov-X Systems EDXRF Spectrometers offer the following invaluable features: 
 

• Portable 
• Battery operated, rechargeable 
• X-ray Tube-based (Ag or W anode, 10-40kV, 10-100uA) 
• Si PiN diode detector. 
• Integrated pocket PC 
• Pistol-shaped design for difficult testing locations and welds 
• Auto-compensation for irregular or small samples 
• Fundamental Parameters for no-standard analyses 
• Stored Grade Libraries for rapid Grade ID's 
• Stored Fingerprint Libraries for rapid material ID's 
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• Docking station available for use as standard benchtop unit 
• Results shown after a few seconds of testing time. 

 
For more information on how to utilize your Innov-X Systems Handheld EDXRF Spectrometer optimally, 
please review this Instruction Manual or contact us directly. 
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Chapter 2.  Usage and Assembly of 
Accessories
 

2.0 ACCESSORIES 
 
This chapter describes the various accessories that are provided with an Innov-X XRF analysis system.  
Included are: 
 

 Batteries 
 Battery Charger 
 iPAQ cradle and charger 
 Testing Stand Assembly (not standard with all units) 
 Standardization Clip or Standardization Clip/Welding mask. 

 

2.1 ANALYZER BATTERY 
 
The Innov-X Systems XRF Analyzer is powered by a replaceable, rechargeable Lithium ion battery.  In 
addition, the iPAQ has its own internal battery.    
  
Innov-X Systems Main Battery 
 
The Innov-X Analyzer uses a rechargeable Lithium Ion Smart Battery.  A picture 
of the battery is shown in Fig. 2.1.  Two batteries are included with each 
analyzer.  The batteries are charged an external battery charger.  Batteries 
typically function for 4 to 8 hours, depending on usage patterns.  Heavier duty 
cycles deplete the battery more quickly.  Therefore, users who do longer and 
more frequent tests will need to replace their batteries more often than users who 
take shorter or fewer tests. 
 
Replacement batteries can be purchased directly by calling Innov-X Systems at 
781-938-5005. (P/N A003) 

 
Figure 2.1.  Li-ion 

Battery for analyzer 

 
Battery power indicators:  
 
There are two ways of determining the charge remaining on a battery: the LED indicator on the battery and 
the battery status icon on the analyzer screen.  The battery icon, when tapped, will indicate the percent 
charge remaining on a battery inside the analyzer.  Additionally, the battery icon will change from green to 
yellow when the battery gets low, indicating it has about 15 minutes left of charge.   
 
To use the battery LED, push the button below the indicator. The lighting will indicate the % of charge.  If 
possible, try to use batteries with at least 50% of their full charge, according to the indicator.   
 

2.2 CHANGING A BATTERY 
 
To change a battery, perform the following steps:  
 

1. Hold the instrument by the handle, upside down, so the bottom of the instrument base is pointing 
upward.  Please refer to Fig. 2.2.   

2. Hold the instrument so that the nose is pointing away from the operator.   

3. Open the battery door on the bottom of the handle.  The batteries have a small tab attached for 
ease of removal.   
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4. Pull out the existing battery, and replace with a new battery.   

5. Insert the charged battery into the analyzer such that the connectors on the top of the battery are 
facing to the right.  Note that the battery slot is keyed so that the battery can only be inserted one 
way.  

 

      
 
Figure 2.2a.  Instrument handle.  Pull the rubber latch and lift 
door. Reach into opening and remove battery.  

 
 
Figure 2.2b Insert new battery 
into opening.   

 

2.3  BATTERY CHARGER  
 
The battery charger is shown in Fig. 2.3.  It takes about 2 hours to completely charge a battery.  The status 
of the charger is shown by two lights on the power adaptor.  Table 2.1 lists the information conveyed by the 
lights. 
 

 
Figure 2.3.  Battery charger. 

 
Left Light Right light Status 

On Off Battery is charging 
On On Battery is 80% charged 
Off On Battery is completely charged 

Blink Blink Error.  Remove battery and replace on charger.  If error persists, call 
Innov-X Systems Technical support. 

Off Off No battery is on charger 
Table 2.1 Battery charger status lights 
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2.4  HP IPAQ POCKET PC BATTERY 
 

The iPAQ has an internal rechargeable battery, which can be recharged by using the power adaptor that is 
included with the unit.  This adaptor can be connected either to the iPAQ itself, or to the cradle.  If it is 
connected to the cradle, and plugged in, the iPAQ will recharge whenever it is placed in the cradle.  In 
addition, the iPAQ Battery will recharge whenever the iPAQ is mounted in an Innov-X analyzer which is 
powered, but not actively taking a test.  The amber light on the top of the iPAQ will blink whenever the 
battery is charging.  It will remain solid when the battery is completely charged. 
 

Since the iPAQ will be recharged whenever the Innov-X Systems Analyzer is in use, it may never be 
necessary to use the iPAQ power adaptor.  However, care should be taken when the analyzer is not used for 
a period of several days, as the iPAQ uses some power even when it is powered off.  It is therefore possible 
to completely discharge the battery simply by not using the iPAQ for several days, or by using it for several 
hours without recharging it.   
 

If you do not use your Innov-X Analyzer on a daily basis, or if you will have a down period of more than 
several days, it is recommended that you remove the iPAQ from the Analyzer when it is not in use and plug 
in the iPAQ to a power outlet to recharge it.  This will ensure that your iPAQ is always charged and ready 
for use.  You should also always plug in the power cord whenever the iPAQ is removed from the analyzer 
for data transfer. 
 

If you do allow the iPAQ battery to discharge significantly, either by allowing it to sit too long unused, or 
by using it for a period of time without it being connected to a power source, it may not be possible to 
operate your analyzer.  If this happens, the Innov-X software will provide an error message indicating that 
the iPAQ battery is too low.  Recharge the iPAQ for at least a half an hour before attempting another 
measurement. 
 

If the iPAQ battery is completely discharged, it will not be possible to turn on the iPAQ until it is 
recharged.  A complete power failure will erase anything that is stored in the Main Memory of the iPAQ.  
All Innov-X program and data files are stored on the storage card, rather than in Main Memory, so you will 
not lose any data or have to reinstall the Innov-X software.   
 

1. If the battery on the iPAQ is completely discharged, charge it for at least one half hour.   
2. You will be required to follow the prompts on the iPAQ screen before you can use the iPAQ. This 

procedure involves realigning the screen by tapping in several spots, and going through a quick 
tutorial. 

3. The iPAQ will reinitialize the Innov-X Systems software.  A message will appear indicating that 
this is going to happen.  You must tap ok to initialize. 

4. The software will open automatically; a message will appear indicating that several registries have 
been restored. Tap ok to dismiss this message. 

5. Set the clock to the current time.  Note, this is very important, as your data is indexed by date.  If 
the date in the iPAQ is incorrect, you may not be able to locate your results.  The instrument will 
not allow you to take a reading until the date has been changed. 

a. From the Start Menu, tap Settings.  
b. Select the System tab, and tap clock.  
c. Set the proper date.  Further details about this procedure can be found in the HP iPAQ 

user’s manual. 
 

2.5  REMOVING THE IPAQ FROM THE ANALYZER 
 
It is very important to properly remove the iPAQ Pocket PC from the analyzer to avoid damaging the 
connector on the back of the iPAQ.   
 
In order to remove the iPAQ, push the iPAQ retainer shown in Fig. 2.4 towards the front of the analyzer.  
Holding the retainer forward, grab the iPAQ from the sides, slide the iPAQ forward until it is clear of its 
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connector, then tilt the front end up enough so it clears the front holder allowing the iPAQ to be lifted out 
of the instrument.   
 
Note:   Never grab the iPAQ and twist it side-to-side to remove it from the analyzer.  Always move 
the iPAQ retainer forward as instructed above, slide the iPAQ forward and remove from the 
analyzer.  

 
 

Figure 2.4.  Removing the iPAQ from the analyzer. 
 

2.6 STANDARDIZATION CAP and/or WELD TESTING MASK 
 
All analyzers are supplied with either a standardization cap or a combination standardization cap welding 
mask.  The standardization mask is the standard accessory.  Welding masks can be purchased as an 
additional accessory, or in lieu of the standardization mask. 
 
Standardization Cap 
 
The cap clips on the front end of the analyzer and is used to standardize the system as described in Chapter 
4. To attach the cap, snap it onto the nose of the analyzer over the Kapton window.   
 
Combination Standardization Cap/Welding Mask 
 
The standardization/welding mask is shown in Fig. 2.5.  The cap clips onto the front end of the analyzer 
and is used to standardize the system as described in Chapter 4. To attach the cap, snap it onto the nose of 
the analyzer over the Kapton window.  Be sure that when attaching the cap, that the solid end (as opposed 
to the end with the ¼” wide slit) is covering the window.   To remove the mask, slide it off to either side. 
 
The opposite end of the standardization cap serves as a welding mask.  This mask is used to shield the base 
metal from analysis, when analyzing a weld.  It is important to use this mask since failure to do so will 
produce an alloy chemistry that is a mixture of the base metal and the actual weld.   For best results: 
 

a. Use the welding mask only for welds that are larger than the opening in the mask; 
b. Make solid contact between the surface of the mask and the material to test; 
c. Use the mask only in the Analytical Mode – not with the standard Fast ID library; 
d. Consider using longer test periods to compensate for the smaller testing area – especially 

with more difficult separations. 
 
If it is desirable to use the welding mask in FastID mode, a user can create a special “Welding Mask 
Library.”  Teach all relevant alloys with the welding mask is in position.  Make sure these fingerprints are 
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saved in library that contains ONLY fingerprints taught with a welding mask.   When measuring a weld, 
make sure the “Weld” library is the only one selected.  By creating a special finger print library using the 
welding mask, a user can get good results in the Fast ID Mode as well.   
 

 
Figure 2.5 Standardization cap and welding mask. (Optional accessory) 

The standard standardization cap does not have the welding slit.  
 

2.7  TESTING STAND (optional accessory) 
 
The testing stand is designed as a docking station 
for the handheld analyzer.  It can be used as a 
bench-top system, or to test small samples.  A list of 
components and an assembled stand is shown in 
Figure 2.6: 
 

Components of the testing stand:  
1 Three (3) short legs 
2. Three (3) long legs 
3. Lower Stand 
4. Upper Stand 
5. Four (4) knobs for top plate 
6. Test stand cradle 
7. Clip for cradle.  
8. Adaptor cable (connects serial connector 

on iPAQ cradle to auxiliary port on 
analyzer) 

 
 

Figure 2.6.  Assembled Testing Stand 

 
 
Assembly of Testing Stand 
 
1.  Insert the three Short Legs through the holes in the 
Lower Stand by inserting the threaded screw through the 
holes.  This will balance the Lower Stand on the table 
top. (Fig. 2.7).   
 

 
Figure 2.7.  Mounting Lower Stand onto Short 
Legs.  
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2.  Mount the three Long Legs onto the Lower Stand by 
inserting the threaded screws from the Short Legs into 
the holes on the Long Legs and turning until snug.   
Remove iPAQ from analyzer by following the 
instructions in Figure 2.4.  Place the analyzer into the 
gap in the Lower Stand as shown.  (Fig. 2.8).   
 

 
Figure 2.8.  Mounting Long Legs onto Lower 
Stand and inserting analyzer.  

 
 
3.  Mount the Upper Stand onto the Long Legs.  The 
Upper Stand has holes for the screws at the end of each 
of the Long Legs.  The Upper Stand will also fit snugly 
over the front end of the analyzer.  Be sure that the 
Upper Stand is mounted so that all three screws are 
inserted through the holes, and the front end of the 
analyzer is flush with the top surface of the upper stand. 
(Fig. 2.9).  
 

 
 

Figure 2.9.  Mounting Upper Stand onto 
Testing Stand.  
 

 
5.  Put three knobs to secure testing stand onto analyzer.  The iPAQ clip can be secured with any of the 
knobs.  This clip grabs the base of the iPAQ cradle to hold the iPAQ securely in place.  
 
6.  Place the iPAQ in the cradle and connect it to the 
Auxiliary Port on the analyzer using the serial cable 
adaptor. 

 
Figure 2.10.  Connecting iPAQ to Auxiliary 
Port on analyzer.  
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Chapter 3 Safety Information    
    
 

3.0 IMPORTANT SAFETY INFORMATION 
 
THE XRF SHOULD NOT BE POINTED AT ANYONE OR ANY BODY PART, ENERGIZED OR 
DE-ENERGIZED!  The safe and proper operation of the Innov-X XRF instruments is the highest priority.  
These instruments produce ionizing radiation and should ONLY be operated by individuals, who have been 
trained by Innov-X Systems, Inc. and received a manufacturer’s training certificate.  Innov-X recommends 
that operators and companies implement a written Radiation Safety Program, with safety components 
specific to the site and application of use of the instrument.  The Radiation Safety Program should be 
reviewed annually and revised appropriately by a competent individual. 
 
Innov-X analyzers must be used by trained operators, according to the instructions presented in this 
manual.  Improper usage may circumvent safety protections and could potentially cause harm to the user.  
Pay attention to all warning labels and messages. 

 
Important Notice for all Canadian Users: 
 

Canadian Federal Regulations (Radiation Emitting Devices Act) require that all Canadian users must be 
certified according to NRC Standard CAN/CGSB-48.97/2-2000 in order to use this device.  

For this certification contact:  Natural Resources Canada, Manager Nondestructive Testing Certification, 
CANMET, 568 Booth St., Ottawa, ON, K1A 0G1; Tele: (613) 943-0583;  Fax(613) 943-8297.  

Users are advised to contact their appropriate federal/provincial./territorial radiation protection agency for 
applicable rules of operation.   

 
The Innov-X analyzer is a very safe instrument when used according to manufacturer’s recommended 
safety procedures as detailed in this chapter.  
 
Radiation levels during testing are < 0.1 mR/hr on all surfaces of the analyzer except at or near the exit port 
for the radiation.  This means that if an operator follows standard operating procedures, they will not obtain 
any detectable radiation dose above naturally occurring background radiation, on their hand while holding 
the analyzer, or on any area of their body.  
 
This chapter details specifics of the radiation levels.  It covers both standard (safe) and un-safe methods of 
operation, it provides radiation emission information, and also provides dose estimates for unsafe 
operations. 
 

3.1 GENERAL SAFETY PRECAUTIONS AND INFORMATION: 
  
Retain and follow all product safety and operating instructions.  Observe all warnings on the product and in 
the operating instructions.  To reduce the risk of bodily injury, electric shock, fire and damage to the 
equipment, observe the following precautions: 
 
Heed service markings.  Except as explained in this documentation, do not service any Innov-X product 
yourself.  Opening or removing covers may expose you to electric shock.  Service needed on components 
inside these compartments should be done only by Innov-X Systems, INC.   
 
Damage requiring service:   
 

• The power cord, plug or battery contacts for the battery charger are damaged. 
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• Liquid has been spilled or an object has fallen onto the instrument. 
• The instrument has been exposed to rain or water. 
• The instrument has been dropped or damaged. 
• There are noticeable signs of overheating.  
• The instrument does not operate normally when you follow operating instructions. 

 
Safety Precautions: 
 
Use the correct external power source:  Ensure that the voltage is appropriate (100V-240 V/ 50-60 Hz) for 
charging the battery packs.  Do not overload an electrical outlet, power strip, or convenience receptacle.  
The overall load should not exceed 80% of the branch circuit rating. 
 
Use cables and power cords properly: 
Plug the battery charger into a grounded electrical outlet that is easily accessible at all times.  Do not pull 
on cords and cables.  When unplugging the cord form the electrical outlet, grasp and pull the cord by the 
plug. 
 
Handle battery packs properly;   do not: disassemble, crush, puncture, short external contacts, dispose of in 
fire or water, or expose a battery pack to temperatures higher than 60 oC (140 oF).Do not attempt to open or 
service a battery pack. 
 
 
 
 
 
 

WARNING:   Danger of explosion if battery is incorrectly substituted.  Replace only with Innov-X 
specified batteries.  Used batteries may be returned to Innov-X Systems for disposal. 
 

  

3.2 INNOV-X SYSTEMS – RECOMMENDED RADIATION SAFETY 
TRAINING COMPONENTS 

 
Individual Companies and States have specific regulations and guidelines for the use of X-ray tube 
generated ionizing radiation.  The purpose of the recommendations below is to provide generic guidance 
for an ALARA - best practice - approach to radiation safety.  These recommendations do not replace the 
requirement to understand and comply with the specific policies of any state or organization. 
 
1. Proper Usage.   Never point the instrument at another person.  Never point the instrument into the air 

and perform a test.  Never hold a sample in your hand and test that part of the sample.    

2. Establish Controlled Areas. The location of storage and use should be of restricted access to limit 
potential exposure to ionizing radiation.  In use, the target should not be hand held and the area at least 
three paces beyond the target should be unoccupied. 

3. Specific Controls.  The instrument should be stored, in a locked case, or locked cabinets when not in 
use.  When in use, it must remain in the direct control of a factory trained, certified operator. 

4. Time - Distance - Shielding Policies.  Operators should minimize the time around the energized 
instrument, maximize the distance from the instrument window, and shoot into high density materials 
whenever possible.  Under no circumstances should the operator point the instrument at themselves or 
others. 

5. Prevent Exposure to Ionizing Radiation. - All reasonable measures, including labeling, operator 
training and certification, and the concepts of time, distance, & shielding, should be implemented to 
limit radiation exposure to as low as reasonably achievable (ALARA). 

6. Personal Monitoring.  Radiation control regulations may require implementation of a radiation 
monitoring program, where each instrument operator wears a film badge or TLD detector for an initial 
period of 1 year to establish a baseline exposure record.  Continuing radiation monitoring after this 
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period is recommended, but may be discontinued if accepted by radiation control regulators.  Please 
refer to Sect. 3.10 for a list of providers of film badges.  

 
3.3  INNOV-X SAFETY FEATURES 
The Innov-X analyzer is very safe when used correctly, however the analyzer does emit radiation through 
the analyzer window, and all precautions must be taken to reduce exposure to this radiation.  In order to 
minimize the possibility of accidental exposure, the following safety features are standard in all Innov-X 
analyzers.  

1.  “Deadman” trigger.  The trigger must be held for the duration of the test.    This requires that the 
user consciously depress the trigger whenever x-rays are emitted, and ensures that the analyzer is 
attended at all times while x-rays are emitted. 

 
Upon completion of safety training, an INNOV-X certified trainer may deactivate this feature 
upon request.  The deactivation of the trigger is recommended only if long tests are required (such 
as for soil mode) and if the unit is used primarily by only 1 or 2 users who utilize it frequently, in a 
very controlled environment.  In situations where multiple users are sharing the unit, it is 
recommended that the deadman trigger remain active.  
 
Note: Canadian Regulations require that the deadman trigger be used at all times.  This 
feature will not be disabled for usage in Canada.  
 

2. Software Trigger lock.    Before using the trigger, the user must tap on a lock icon located in the 
lower right hand corner of the iPAQ screen.  The user must then confirm that they wish to unlock 
the trigger.  If the instrument is used continuously, the software trigger lock will remain off.  If 
five minutes elapse between tests, the trigger will lock automatically. 

 

3. Software Proximity sensor.  The software requires that a sample be present in front of the 
analyzing window.  This prevents the accidental exposure of bystanders to an open beam.  If the 
analyzer detects that a sample is not present, it will abort the test and shut off x-rays two seconds 
after the test is started.   

  
3.4 PERFORMING A TEST FOLLOWING APPROPRIATE 
RADIATION SAFETY PROCEDURES 
 
Starting the Analyzer: 
 
When an operator opens the Innov-X software on 
the iPAQ, he or she will be presented with one of 
the displays shown to the right.  Provided an 
operator has received training from an authorized 
Innov-X trainer, he/she should tap the START 
button to begin using the analyzer.   
 
In Canada, INNOV-X ANALYZERS MUST BE 
OPERATED BY CERTIFIED USERS ONLY! 
 
From this point the operator is presented with the 
main menu of the analyzer to choose an operating 
mode and begin testing (described in Chapter 4).  
The remainder of this section is dedicated to 
operational and safety aspects that pertain to safe 
use and storage of the analyzer. 
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Starting a test using the trigger.  
 
When the trigger is depressed, the analyzer supplies power to the x-ray tube 
and opens the shutter to emit x-rays.   
 
If deadman trigger is enabled, the trigger must be depressed for the duration 
of the test.  Releasing the trigger will close the shutter and immediately end 
the test.  If deadman trigger is disabled, pulling the trigger once will start a 
test, pulling it again will stop it. 

Figure 3.1 Handle of 
analyzer. Trigger is located 
at top of handle. 

 
Starting a Test Using the “Start” Icon on the iPAQ Screen 
 
This feature is disabled in all units shipped.  It will become active only 
if the “deadman” trigger is disabled. 
 
An operator may also begin a test by pressing the Start button on the 
touch screen, as shown at the right.   The Start button, rather than the 
trigger, is generally used when the analyzer is docked into the testing 
stand.   
 
This Feature is not available in Canada.  All tests must be started via 
the trigger. 
 

 
3.5  CORRECT AND INCORRECT INSTRUMENT USAGE:  
 
The Innov-X XRF analyzer can be used in several different testing configurations.  Safety guidelines are 
described for each configuration.  
 
Configuration 1:   Usage as a Handheld Alloy Analyzer: 
 
In this configuration the analyzer is held in the hand, placed on various types of samples and a test is 
performed.  Samples include pipes, valves, large pieces of scrap metal, basically any sample large enough 
to be tested in place, rather than held in the operator’s hand.  Point the instrument at a metal sample such 
that no part of your body including hands and/or fingers is near the aperture of the analyzer where x-rays 
are emitted.    
 
Using the analyzer in this manner assures that the operator will not obtain a radiation dose to any body part 
or extremity in excess of naturally occurring background radiation.   The radiation at any surface of the 
analyzer is < 0.1 mR/hr except at the exit port and the immediate area around the exit port.  
 
The user should take care that personnel are not located within 3’ (1 m) of the front end of the analyzer 
during testing, in the direction of the x-ray beam.  Provided the analysis window is completely covered, 
there is virtually no radiation being emitted around the area of the sample. However, if a small component 
or curved surface is being analyzed, some radiation will be detectable.   
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Configuration 2:  Usage in the Testing Stand 
 
Innov-X strongly recommends that testing small pieces or small samples (rod, fasteners, turnings, XRF 
sample cups, bagged samples, etc.) be analyzed using the Innov-X Testing Stand. This allows the sample to 
be placed onto the analysis window of the analyzer without requiring the sample to be held by the operator.   
See figure below titled “Testing Stand Operation.”  
 
Note for Canadian Usage:  The testing stand is not available for use in Canada at this time because it has 
not received regulatory approval yet.  When an interlocked version of the testing stand has received 
regulatory approval, it will be available for sale into Canada.  Please contact Innov-X Systems for an 
update on this process at 781-938-5005.   

 
Figure 3.2 Testing Stand Operation.  Please refer to Section 2.7: 
Testing Stand for assembly instructions. 
 
Warning:  Innov-X strongly recommends that operators do NOT 
hold samples in their hand for testing.  Never hold a small sample 
in your hand, and test that sample, such that your hand is exposed 
to the x-ray beam being emitted from the analyzer.  This type of 
testing produces a small but non-negligible radiation dose to the 
operator’s hand.  Please see Section 3.7: Radiation Doses for 
Several Scenarios for dose levels.   Also, see Figure 3.4 for an 
example of incorrect usage.  

Figure 3.2.   
 

 
Testing of Small Components: 
 
Operators often are required to test small components, particularly in the field of alloy analysis. Examples 
of small samples include turnings, weld rod, wires, fasteners, nuts and/or bolts.   
 
There are specific procedures to test small components.  These procedures should be followed at all times. 
Never hold a small part with your fingers or in the palm of your hand and perform a test.  Doing so 
may deliver a significant dose of radiation to your fingers or hand.  Please refer to the Examples of 
Mis-use below.  
 
Method 1:  Testing a sample lying on a flat surface.  
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Figures 3.2.:  Performing a testing for a sample lying on the surface of a table.  This is a good way to test 
small samples, rather than holding them in your hand.  
 
To analyzer small sample: 

• Place the sample onto a flat surface.   
• Place the window of the analyzer onto the sample and begin the test.   

 
Safety Precautions: 
 
Do not test samples in this manner at a desk or table where the operator is sitting.  If the desk is made of 
wood or another non-metallic material, some radiation will penetrate the desk and may provide exposure to 
legs or feet if the operator is sitting at the desk or table.  
 
Analytical Precautions: 
 
If the sample does not completely cover the window, be sure the surface used does not contain metals or 
even trace levels of metals, as this may affect the accuracy of the XRF result.  The XRF may report the 
presence of additional metals in the surface material.  For this type of testing, it is good to place the sample 
onto a piece of 1100series aluminum alloy and perform the analysis.  The operator should disable the 
aluminum analysis capability (See Section 8.3.3 in the  manual for instructions).  
 
Method 2: Use the testing stand as described above (see also Fig. 3.2).  
 

Examples of Incorrect and Possible 
Unsafe Operation: 
 

Improper Operation, DO NOT 
TEST SAMPLES LIKE THIS: 
  Exposure to the operator’s hand/fingers will likely 
be minimal for this type of a testing, because the 
operator’s hands and fingers are not in the primary 
beam.  However, Innov-X believes that this type of 
the analyzer sets a poor safety precedent in that any 
operation where the operator places their  fingers or 
hands near the window should not be permitted.  

 

 
Figure 3.3.  Incorrect Usage.  While the dose to 
the operator’s fingers/hand is negligible, testing 
this way sets a poor safety example for other 
operators, possibly encouraging other unsafe 
usage.  Innov-X strongly recommends against this 
type of testing.  
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DO NOT TEST SAMPLES LIKE THIS: 
Never hold a sample in your hand such that any part 
of your body or appendages are exposed to the x-ray 
beam.  Testing samples in this way may generate 
significant radiation exposure (up to 27 R/hr) to the 
operator’s fingers.   

 
Figure 4.4 Extreme example of incorrect usage.  
An operator should NEVER hold small samples by 
hand 

 

3.6  RADIATION WARNING LIGHTS AND LABELING: 
 
3.6.1  Main Power switch and Indicator Light: 
 
The main power switch is found on the rear of the unit and is shown in the 
figure to the left.   Pressing the switch for several seconds will turn on the main 
power. A green LED indicates the main power is on.  The main power must be 
turned on in order to operate the unit however, this switch DOES NOT turn on 
the x-ray tube.   No power will be supplied to the x-ray tube unit the Innov-X 
software is started. 

 

 

    
 
3.6.2 Probe Light and Probe Label: 
 
The Innov-X analyzer is equipped with warning lights that alert the operator when the tube is receiving 
power, and when x-rays are being emitted from the analyzer.  Please see Fig. 3.5.  
 
When the red light on the front nose of the analyzer is ON continuously (not blinking), this indicates the x-
ray tube is receiving a low level of electrical power and the shutter is closed.  The system is producing a 
low level of x-rays internally in this condition, but the shutter is providing adequate shielding to keep x-ray 
levels below levels of detection.  The instrument is safe to be carried around or set down in this 
configuration.  
 
When the red light is blinking, this indicates the tube is powered, the shutter is open and the analyzer is 
emitting x-ray radiation out of the analysis window.  The analyzer should only be pointed at a sample, or be 
in the testing stand with a sample resting on the window, in this configuration.  
 
3.6.3 Display on Back of Analyzer: 

The display on the back of the analyzer, shown in Fig. 3.6, provides a “testing” message to indicate that the 
x-ray tube is energized and the shutter is open. This display is for testing conditions (i.e. overhead) where 
the operator cannot see the Probe Light or the iPAQ display.   

 
3.6.4 Label Behind iPAQ: 
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The analyzer also has a label just below the iPAQ indicating, as shown in Figure 3.7: 
 

CAUTION: Radiation.  This Equipment Produces Radiation When Energized.   
 

This label is required by most regulatory agencies.  The term “When Energized” refers to the condition 
where the tube is fully energized and the shutter is open.  This condition is also indicated by the red 
blinking light on the probe. 
 
 

 
Figure 3.5.  Probe light and labeling.  
When the light is on continuously, the x-
ray tube is receiving minimal power and 
it is producing a minimum level of x-
rays.  The shutter is also closed so there 
is no radiation exposure to the operator 
or bystanders.  
 

 
 
 

 
 
 

 
Figure 3.6.  Back light on 
analyzer. 

 

 
 

 

Figure 3.7.  Label behind iPAQ.  
Top version is used in Canada 

 
3.7  RADIATION LEVELS FROM ANALYZER 
 
Two pictures of the analyzer are shown below.  In the first picture, all the relevant components referenced 
in this radiation safety section are displayed and labeled.  The second picture shows a close-up of the front 
end of the window.  The four sides A, B, C and D are indicated on this picture because they are referenced 
in terms of radiation levels output by the analyzer.  The measured radiation levels for standard operating 
conditions are shown in the figures and tables below.  Standard operating conditions are tube voltage 
operating at 35 kV, tube current of 5 uA, and 2 mm aluminum filtration.  
 

 
Figure 3.8 Innov-X Analyzer, Side View 
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Figure 3.9 Innov-X  Analyzer, Front View 
 
Radiation Levels (mrem/hr) for Alloy Analysis, Standard Beam Conditions:  35kV, 5 uA, 2mm aluminum 
filtering:  
 

Sample at 
Window 

Trigger Location A 
(Top) 

Location B 
(Right Side) 

Location C 
(Bottom) 

Location D 
(Left Side) 

Blank (Air) <0.1 <0.1 <0.1 <0.1 <0.1 
 

Metal <0.1 <0.1 <0.1 <0.1 <0.1 
 
Table 3.1. Dose rates (units of mrem/hr) at various locations with a metal sample covering the window and 
with no sample present.  For “no sample” the analyzer is shooting the x-ray beam into air.  
 
As shown in the Table 3-1, the dose to the operator’s hand is negligible.  The radiation levels at the side 
surfaces of the instrument snout (aluminum housing) are all <0.1  mrem/hour.  Despite these low levels of 
radiation, there is no reason for any body part to be in the locations denoted A, B, C and D! 
 
Table 3-2 shows the radiation levels directly in the x-ray beam that is emitted from the analyzer.   Radiation 
levels at the exit aperture (or “port”) are substantial. There is no reason for the operator or any personnel to 
be exposed by the direct beam.  Operators should never hold samples in their fingers or cupped in their 
hands, as this may generate a significant radiation exposure.   
 
Operations should never point the analyzer at another person and start a test, as this may also provide 
significant exposure to the person if they are within a few inches of the port of the instrument.  
 
Radiation Levels in the Primary Beam Versus Distance from Port:  
For Alloy Analysis, Standard Beam Conditions:  35kV, 5 uA, 2mm aluminum filtering:  
 
Tube 
Conditions  

At Trigger, 
or any part 
of operator’s 
body.  

At Window 4 inches 12 inches 36 inches 48 inches 

35 kV, 5 uA, 
2 mm Al 
filtering 

<0.05 28,160  2,080 186 24 14 
 

15 kV, 25 
uA, thinner 
filter 
material 

< 0.05 27,780 1,620 145 19 11 

Table 3.2.  Dose rates (units of mrem/hr) in the direct x-ray beam being emitted from the analyzer 

 
3.8  RADIATION DOSES FOR SEVERAL SCENARIOS 
 
In this section we provide data, concrete examples of use and misuse of the analyzer and common 
questions and answers we encounter when training personnel on the safe use of the Innov-X analyzer.  The 
goal is to explain scenarios of safe versus improper usage of the analyzer. 
 
The table below presents radiation doses for normal operating conditions and also for examples of misuse 
of the analyzer and even extreme misuse. Innov-X provides installation training that includes detailed 
radiation safety training and documentation designed to prevent misuse of the analyzer 
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Example of Instrument Usage 
 

Radiation Exposure and Comments 

Normal Operation - Dose to 
Hand: 
User analyzes samples 
according to standard operating 
procedures described in this 
manual.  Assumption: 
Operator using system with x-
ray tube ON for 8 hours/day, 5 
days/week, 50 weeks/year. 
(Practically constant usage).  

 
Maximum exposure is to operator’s hand, at the trigger.  Exposure is < 
0.1 mrem/hr.  Annual exposure to hand is then < 200 mrem (2mSv).   
 
US:  Maximum exposure under OSHA regulations is 50,000 mrem 
annually.  Thus continuous operation provides a dose that is at least 250 
times lower than maximum allowed by OSHA. 
 
Canada:  Maximum exposure under ICRP regulations is 500 mSv for 
radiation workers and 50 mSv for the general public.  Thus continuous 
operation provides a dosage 250 times lower for a radiation worker and 
and 25 times lower for the general public. 

Normal Operation – Dose to 
Torso: 
Analyzer is used under the 
same operating conditions 
described above.  

 
Exposure to Torso is so low it cannot be measured. To be conservative 
we use the same figure as the trigger, <0.1 mrem hr.  Annual exposure 
using operating conditions above is < 40 mrem. (0.4 mSv) 
  
Maximum allowed is 5,000 mrem under OSHA 
and 20 mSv under ICRP for radiation workers (1 mSv for general 
public).   
 

For the x-ray energy emitted by portable XRF analyzers (10-60 keV region), the bone in the 
fingers will absorb radiation about 3-5 times more than soft tissue, so the bone would be at an 
elevated radiation risk compared to soft tissue.  For this reason no person shall hold a test 
specimen in front of the window with the fingers in the direct beam, or direct the beam at any part 
of the human body.  Reference: Health Physics 66(4):463-471;1994. 
 
Misuse Example 1:  
Operator holds samples in front 
of window with fingers, such 
that fingers are directly in the 
primary beam.  Do not do this!.  

 
For fingers at the port, in the primary beam, the maximum dose to the 
fingers is 28,160 mrem/hr.  Assume an operator performs a 10 sec test 
(typical).  The dose to the operator’s fingers or hand is 28,160 x 
(10/3600) = 78 mrem.  If the operator did this 641 times/year they 
would exceed the allowable annual dose of 50,000 mrem to an 
extremity.  In Canada, the maximum allowed dose is 500 mSv/year 
(Canada ICRP radiation worker) or 50 mSv/year (Canada ICRP general 
public). 
 
If the test time was 30 seconds instead of 10 seconds, the operator would 
receive a dose of 234 mrem for each exposure, and thus would 
exceed the annual safe limit of 50,000 mrem after 213 tests.  
 
Even though it is unlikely to make this mistake so  many times in a year, 
do not even do it once.  Take the extra time to test a sample on a surface 
or use a testing stand.   Note: If the operator takes an average of 
only two shortcuts per week and places his/her fingers within 
the primary x-ray beam at the window, they will exceed the 
annual dose rate.  
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Misuse Example 2: 
Operator places analyzer 
against body and pulls the 
trigger to start a test.   Analyzer 
tests to preset testing time 
(usually 10 seconds) unless 
operator pulls trigger again to 
stop test.  This applies to 
analyzer being in contact with 
operator or with bystander.   

 
Dose at exit of sampling window is 28,160 mrem/hr.  
 
Dose for a 10 second exposure with analyzer in contact with 
Torso:  78 mrem (.78 mSv).   
US: If an operator did this act 64 times in a year, the operator 
would exceed the annual safe dosage to the torso of 5,000 
mrem/year.  The maximum dose of 5,000 mrem/year is a whole 
body limit, which does not truly apply in this case because the x-
ray beam size is small (about 2 cm2 area – 1.5 cm x 1 .3 cm – at 
the port).  Applying correction factors for the beam size is 
complex and beyond the scope of this manual.  The important 
point is that for proper operation there is no reason to ever 
exposure any part of the human body directly to the x-ray source. 
This example serves to provide estimated exposure in the event 
this occurs.  
 
If the testing time was 30 seconds instead of 10 seconds, thus the 
operator placed the port against his body or that of a bystander and 
performed a 30 second test, the dose would be 234 mrem.  This is about 
the same as a mammogram.  Repeating this gross mis-use 22 times 
would exceed the annual allowable limits.  
 
Canada:  Radiation worker would have to repeat this example (234 
mrem exposure) of gross misuse 8 times to achieve the ICRP level of 
20 mSv.  (general public 1.3 times to achieve limit of 1mSv) 

Misuse Example 3:  
Operator manages to initiate a 
test for 10 seconds and exposes 
a bystander that is standing 12” 
away from analyzer port. What 
is exposure to bystander?  
 
Note:  The proximity sensor 
would automatically shut down 
the x-ray tube after 2 seconds, 
so this is an extremely 
improbable occurrence. 
 
Note 2:  Equations to scale 
these to other scenarios 
involving longer or shorter 
tests, and bystander being at 
distances other than 12” are 
provided at right.  

 
Dose to bystander at 1 foot is 350 mrem/hr.  For a 10 second exposure 
dose is 1 mrem.  This is 5,000 times lower than the allowable dose to a 
worker in a year.  This would have to happen 5,000 times to for that 
worker or bystander to obtain the maximum allowable dose.  
 
Formula for calculating other scenarios: 
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Example:  Bystander is 3’ away from port for a 30 second test.  In this 
case the dose is calculated as: 
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US OSHA:  Maximum allowable level is 5,000 mrem assuming 
bystander’s torso is exposed. Thus, this misuse would have to occur 
12,500 times in a year to the same bystander before that bystander 
achieved his maximum allowed dose.  
ICRP:  5000 times for rad worker, 250 for general public 
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Comparative: Radiation Doses from Typical Exposures to Ionizing Radiation 
 

Common medical and/or dental x-rays:  20-30 mrem each.  

Mammogram: 100-200 mrem 

Flying in a commercial jet coast to coast (6 hrs.): 1-2 mrem.  

Daily exposure from background radiation:            
* depends on geographic location 

0.3 to 0.5 mrem/day 

Table 3.3 Radiation Doses from Typical Exposures to Ionizing Radiation 
       
From the above table, a single case of analyzer misuse, thus producing a one-time exposure of 70-
250 mrem, is comparable with single-event common medical x-ray procedures such as an annual 
chest x-ray or mammogram, or 25-50 airline flights in a year, and thus is not considered harmful.  
Regular misuse, such as taking safety shortcuts twice weekly, produces radiation exposure that 
greatly exceeds these typical levels and should be avoided entirely.  
 

3.9  COMMON QUESTIONS AND ANSWERS REGARDING 
RADIATION SAFETY 
 
Question: When I’m shooting a piece of pipe or valve on a rack or on a table top, is there any exposure to 
people standing in other locations, or standing several feet away from the analyzer?  
 

Answer:  Even a thin amount of metal sample (1-2 mm thickness) is enough to completely 
attenuate the x-ray beam emitted from the Innov-X analyzer.  Shooting a piece of material that 
covers the sampling window on the analyzer will completely shield any bystanders from radiation 
exposure. However, good practice recommends that the area for at least 4-5 feet in front of the 
analyzer is clear of people. 

 
Question:  If I forgot to switch the safety on the trigger to “ON”, I pick up the analyzer and accidentally 
pull the trigger, is that dangerous to nearby personnel?  
 

Answer:  No, this example of misuse is not dangerous, but it may produce a non-negligible 
radiation exposure to nearby personnel.  For an exposure to occur, the following things must 
happen.  First, you must be holding the analyzer so that a bystander is actually standing in the x-
ray beam being emitted.  Just being near the analyzer is totally safe otherwise.  Second, the 
bystander must be within 1-3 feet from the nose of the analyzer in addition to being in the beam 
path, to receive any appreciable dose.  If all of these conditions are true, the dose received by a 
bystander is still extremely low.  It ranges between 0.1 to 0.5 mrem depending on the exact 
location of the bystander.  This dose is 10,000 to 50,000 times less than the allowed dose.  Please 
see Misuse Example 4 in the table above.  

 
Question:  Do I need to create restricted areas where I am using the analyzer?  
 

Answer:  No, provided you are following normal operating procedures there is no reason to restrict 
access to an area where the analyzer is in use.  The operator should take precautions to keep any 
personnel more than 3 feet away from the sampling window of the analyzer in the event of 
accidental misuse as detailed above.  Should the operator also elect to test small components like 
weld rod as shown in Figure 3.3, the operator should also be sure that no personnel are standing 
within about 4-5 feet of the sampling window.   

 
Question:  How does the x-ray tube in the Innov-X system compare to a radiography system used for 
taking images of metal parts.  
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Answer:  The x-ray tube used in the Innov-X system produces between 1,000 and 10,000 times 
lower power than most radiography systems (0.5-1 watt for  Innov-X versus kW for radiography 
systems).  This is because a portable XRF is designed to perform surface analysis of alloys and 
other samples, whereas radiography systems are designed to shoot x-rays entirely through metal 
components in order to obtain an image on the other side of the object being bombarded with x-
rays.  For example, many tube-based radiography systems use a 300-400 kV tube and currents in 
the tens or hundreds of milliamps (mA).  The Innov-X analyzer uses a tube operating at 35 kV and 
5-30 micro-amps.  The radiation levels produced are therefore thousands or tens of thousands 
times lower with the Innov-X system.  

 
Question:  Should we use dosimeter badges with the Innov-X analyzer.  
 

Answer:  Dosimeter badges are required by some states, and optional by other states.  Innov-X 
recommends that operators wear badges, at least for the first year of operation, as a general 
precaution to flag any misuse of the analyzer.  Dosimeter badges are available for the torso 
(generally worn on the belt loop or shirt pocket) and are available as “ring” badges.  The best 
single badge to obtain is a ring badge that is worn on a finger, on the opposite hand used to hold 
the analyzer.  This will record accidental exposure for the most likely case – an operator grabbing 
a small sample and holding it in one hand while analyzing it.  Note:  these badges generally have a 
threshold of 10 mrem, and are renewed monthly.  So it will take several cases of misuse even to 
obtain a reading on a typical badge.  When purchasing a badge, obtain the type used for x-ray and 
low energy gamma ray radiation.  

 

3.10  SAFE GUARDS AND EMERGENCY RESPONSE 
 
The main safeguards to use as an owner of an Innov-X portable XRF are really intended to restrict access to 
properly trained operators:.  Note: Canadian regulations require certified personnel to use the 
device, refer to section 3.0 in this chapter.  
 

1. Keep the system in a controlled location, where only authorized users are likely to have access to 
the analyzer at any given time.   

2. Make a simple sign that is kept with the analyzer indicating that an operator must have completed 
a training class provided by your company or must have attended an Innov-X training course in 
order to use the analyzer.  Note that when the Innov-X system is turned on, the screen displays a 
message indicating that the system should only be used by authorized personnel.  

 
Emergency Response: 
 
Because the Innov-X system is a battery operated, x-ray tube based analyzer, the emergency response plan 
is very simple.  If the operator believes the analyzer is locked up in an “OPEN” position, they should do 
two things: 
 

1. Press the On/Off switch on the base to power the analyzer off.  The green LED indicator will turn 
off, indicating system power is off.  At this point it is not possible for the analyzer to be producing 
x-rays.  

2. As an additional precaution, the operator may remove the battery trap door at the bottom of the 
analyzer (have the nose pointing away from personnel), and pull out the battery.  Even if the 
operator has failed to properly power the system off in Step #1, removing the battery guarantees 
that no x-rays can be produced.  There is no electrical power being provided to the x-ray tube.  

 
Note:  It would be highly unusual for an operator to somehow lock up the analyzer with the x-ray tube 
powered on.  This would require the operator to crash the iPAQ during an analysis.  If this happens the 
analyzer will shut off the x-ray tube 10 seconds after the last communication with the iPAQ.  However, if at 
any time the operator believes the x-ray tube is on and no test is in progress, powering off the analyzer and 
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restarting will automatically shut down the x-ray tube and close the shutter.  It will no longer be possible to 
produce x-rays at this point.  
 

3.11  DOSIMETER BADGES 
 
Dosimeter badges are provided as a monthly service by several companies, listed in this section (see 
below).  The badges are generally provided monthly, and the operator returns the previous month badges to 
the company for analysis.  The operator receives a monthly report showing any personnel with readings 
higher than typical background radiation.  
 
Dosimeter badges are required by some states, and optional by other states.  Innov-X recommends that 
operators wear badges, at least for the first year of operation, as a general precaution to flag any misuse of 
the analyzer.  Dosimeter badges are available for the torso (generally worn on the belt loop or shirt pocket) 
and are available as “ring” badges.  The best single badge to obtain is a ring badge that is worn on a finger, 
on the opposite hand used to hold the analyzer.  This will record accidental exposure for the most likely 
case – an operator grabbing a small sample and holding it in one hand while analyzing it.  Note:  these 
badges generally have a threshold of 10 mrem, and are renewed monthly.  So it will take several cases of 
misuse even to obtain a reading on a typical badge.  When purchasing a badge, obtain the type used for x-
ray and low energy gamma ray radiation.  
 
Dosimeter Companies: 
 

Here are two companies that provide badges as a regular service.  There are certainly many more.  
 

Landauer Inc.   
Glenwood, IL  
708-755-7000 

 

AEIL 
Houston, TX 
713-790-9719 

 

3.12  TYPICAL REGISTRATION REQUIREMENTS 
 
Innov-X maintains a database of the registration requirements for every state, including sample registration 
forms.  Most states require some form of registration, and generally they require the registration to be 
received within 30 days of receipt of the instrument.  Some states require no registration, while a few 
require notification in advance.  Please contact Innov-X for specific questions regarding the state where the 
instrument will be used, or for copies of registration forms.  
 
In general a company will have to provide the following information regarding the device:  
 

1. Purpose of device.  Generally this is “Analytical” or “Industrial.”  Be sure to inform the state 
registration office that the device will NOT be used for radiography or for medical uses.  

2. Radiation Safety Officer – Monitors training, safe use, and controls access to the instrument. 

3. Authorized Users – Trained by Innov-X Factory Authorized Representatives in the safe and proper 
use of the XRF.  

4. Operating parameters of the analyzer – 35 kV, 5-30 micro-amps.   

5. Type of system, either fixed, mobile or portable.  Generally the correct choice is “Portable.”  

6. User Training Specified – Indicate that only individuals receiving manufacturer training, 
documented by a manufacturer’s training certificate will operate the instrument.  

7. Personal Monitoring.  This may be required by radiation control authorities.  Many registration 
forms will ask that you indicate whether or not you intend to perform dosimeter monitoring.  

8. Copy of Registration & Manual at the Job Site 

 

If you have any questions regarding the type of registration form or filling out the form, please contact 
Innov-X Systems.  Many states may confuse a portable XRF system that uses a tube with medical or 
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industrial radiography systems.  This is because of the relative newness of portable tube-based systems.  In 
all likelihood, Innov-X personnel have experience providing the necessary documentation to the state in 
question, and can readily assist the customer in this process. 
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Chapter 4  Operation      
   
 

4.0 OPERATION - GENERAL 
 
Power to the instrument is controlled by the ON/OFF button located at the rear of the analyzer. The green 
LED next to this button will illuminate when the analyzer power is on. The iPAQ operates on the Microsoft 
Windows CE ® operating system and is activated separately by the power button on the right top face, just 
over the display.  The trigger is locked via the software.  
 

4.1 WORKING WITH THE HP iPAQ Pocket PC® 
 
The Microsoft Windows CE ® operating system and Innov-X software provided on the iPAQ handheld 
computer are operated by user input through the touch screen. For comprehensive details on the iPAQ’s 
operation, please refer to the iPAQ reference materials included with your unit. 
 
General tips 
 

• The Start Menu is found in the upper left corner of the iPAQ screen.  This is used to launch all 
applications, including the Innov-X Systems Analyzer software. 

• The instrument is designed as a “point and shoot” system that requires little, if any, entry of 
information for most operations.  In the event the user modifies the grade library, enters testing 
information data, or performs other functions, it will be necessary to enter data via the virtual 
keyboard, which can be accessed by tapping the keyboard icon in the lower right corner.  The 
iPAQ also includes character recognition software.  This can be selected from the drop-down 
menu to the right of the keyboard icon. 

• The File toolbar which will be used to Change Functions, Screens and Options is located at the 
bottom of the screen. 

• It is possible to cut, copy, rename and delete files from within Windows File Explorer by selecting 
the file to be modified and holding the stylus on the screen for 2 seconds. 

• Pressing buttons on the bottom of the iPAQ will perform various functions that are described in 
the iPAQ documentation.  The button on the right hand size of the analyzer is the iPAQ task 
manager. Pressing this button will show all programs that are currently open.  Open files can be 
closed from this menu.  Simply hold the stylus on the file for a few seconds.  The option to close 
the file will appear. 

 

4.2 OPERATION - MAIN SOFTWARE SCREENS 
 

The Innov-X Software consists of three main screens:  
 

• Main Menu screen:   Used to select the analysis mode, open the results screen, and change the 
administrator password.  

• Analysis Screen:  Used to change settings, edit libraries, and perform tests.  

• Results Screen:  Displays results from current reading, allows scrolling back to previous test 
results.   Allows recorded data to be exported to a comma delimited file which is directly 
compatible with Microsoft Excel. 

 
4.2.1 Innov-X Main Menu  

 
The main menu below appears upon startup.  The Main Menu allows you to choose an analysis mode, as 
well as perform certain administrative functions such as changing your login password.  The modes which 
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are available on the analyzer are shown in blue. For information on adding additional analysis modes to an 
analyzer, please contact the Innov-X Sales Department at 781-938-5005. 

• Use the Main Menu to select the desired analysis mode. 
The analysis mode can be selected by either tapping on the 
name of the method (shown in blue) or by selecting the 
appropriate mode from the Modes menu.    

• The administrative password can be changed by selecting 
Options → Change Password. 

• It is possible to go directly to the Results Screen by selecting 
View→Results.  If the results screen is opened in this 
manner, it is possible to view results when the iPAQ is not 
connected to the analyzer. 

 

 
 
4.2.2 The Analysis Screen 
 
Selecting a mode opens the analysis window for that mode.  All data acquisition and analyzer control are 
done from this window.  This window allows the user to start or stop an analysis, change testing 
parameters, and modify the fingerprint and grade libraries (Alloy Analysis only).   
 
The analysis screen runs continually while during normal instrument operation.  From the results menu, it 
is always possible to go back to the Analysis screen by selecting File→Exit or by tapping the X in the 
upper right hand corner of the screen. 
 
The analysis screen for Analytical mode is shown to the right.  
Screens from other modes are similar and will be described in later in 
this manual.  The analysis screen shows the name of the mode that is 
currently active, a  start/stop button (which is inactive in most cases), 
an info button that is used to enter descriptive information for any 
given test, a trigger lock and a battery indicator.  In addition, a 
message appears directly below the name of the mode which will 
indicate the current state of the analyzer.  Typically it reads “Ready to 
Test,” but also provides other information in certain circumstances.  
Any mode specific information will be displayed at the bottom of the 
screen above the menu choices. 
 

 
 
4.2.3 The Results Screen 
 
The Results screen displays the current reading and old data.  All data handling functions such as exporting 
and deleting readings are carried out from this screen.  Once the Results Screen is open, the user may start 
new tests without going back to the analysis screen by pulling and holding the trigger. Tapping the X in the 
upper right hand corner will return the user to the analysis screen without starting a test. If no analysis 
mode is running, an Exit button will appear which will close the Results screen. 
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The Results screen is automatically shown at the completion of any 
analysis.  It can also be accessed from the analysis screen for any 
mode or the Main Menu, by selecting View→Results.  Once the 
Results screen has been opened, the information which is displayed 
can be changed by selecting options from the View menu.  The 
various viewing options will be described in detail in later chapters. 
 
 

 
 

4.3 PASSWORDS - ABOUT PASSWORD PROTECTION 
 
Certain functions such as adding and deleting fingerprints from the libraries, and Pass/Fail setup have been 
specified as Administrative Level Functions.  These functions are described in detail in later sections of the 
manual.   In order to use these functions, a password must be entered.  The default password is set as the 
lowercase letter “z”.   This password can be entered whenever the system prompts for a password. 
 
Changing the Administrator Password.  
 
The Administrator password may be changed at any time from the 
Innov-X Main Menu by choosing Options→Change Password.   
When the change password option is selected, this screen will appear. 
 

If you are changing the password for the first time, enter the letter “z”; 
otherwise enter the current system password.  Then, choose a 
password and enter it twice, once in the “New Password” box and 
again in the “Confirm Password” box.  Passwords may be any 
combination of letters or numbers.  

 

 
 

4.4   STANDARDIZATION 
 
4.4.1 Standardization Procedure 
 
Before performing tests, it is necessary to standardize the instrument.  This automated procedure involves 
collecting a spectrum on a known standard (Alloy 316) and comparing a variety of parameters to values 
stored when the instrument was calibrated at the factory.  If there are any problems with the instrument, 
they will be indicated by an error message.  
 
The standardization procedure takes about 1 minute.  Standardization must be done any time the analyzer 
hardware is initiated or restarted and must be repeated if the instrument is operating for more than 4 hours.  
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It is possible to re-standardize the instrument at any point while the software is running.  Standardization is 
always initiated from the Analysis Screen of any Mode. 
 
If the analyzer is restarted, you will be required to standardize the 
instrument before performing any measurements.  This is indicated by 
the message “Standardization Required. Please place a 
standardization clip over the analyzer window. Then tap here to 
standardize.” on the analysis screen 

 
 

It is not possible to start a test before standardization.  If the trigger is 
pulled before the standardization procedure is completed, a message 
box will appear.  Press ok to acknowledge and clear the message. 

 
 

To initiate the standardization procedure, snap the standardization 
piece on the front of the instrument.  Verify that it completely covers 
the analyzer window. When using a standardization mask with a weld 
collimator, be sure that the solid portion of the mask covers the 
analyzer window. Tap the grey box in the center of the screen or 
select File→Standardize to begin. 
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When standardization is in progress, the red light on the top of the 
instrument will blink, indicating that the X-ray tube is energized and 
the shutter is open.  In addition, a status bar will appear, tracking the 
progress of the measurement. 
 

 
 

When standardization is complete, the message “Successful 
Standardization” will appear, along with the resolution of the 
instrument.  Tap ok to acknowledge and clear the message. The 
instrument is ready for testing. 

 
 
4.4.2 Standardization Errors 
 
The analyzer performs several diagnostic checks during the standardization process.  If the standardization 
fails, the instrument will prompt the user regarding the next step.  Several errors could occur while 
standardizing: “Wrong Standardization Material,”  “Error in Resolution” or “Error in Count Rate”  
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After closing the Standardization Failed message, two additional screens will appear. The first is a picture 
of the spectrum generated during the standardization. The second is a summary comparing factory set 
values for resolution, count rate, and peak positions to values calculated during the standardization. 
 

  
 
When standardization fails, verify that the standardization mask is in place, and attempt standardization 
again.  To restandardize after a failure, tap the grey box in the center of the display, or choose 
File→Standardize.  If you are using a weld collimator, make sure that the solid part of the mask is 
covering the window.  
 
If standardization fails again, exit the analysis screen and power off the instrument.  Restart and 
restandardize. If the standardization fails a 3rd time, you will be prompted to perform a soft reset of the 
iPAQ. Selecting Yes on this screen will automatically soft reset the IPAQ. You should also power cycle the 
instrument. Restart and restandardize. If the standardization fails again, replace the battery in the instrument 
and attempt another standardization. If this fails, please contact the Innov-X Systems service center at 781-
938-5005. 
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4.4.3 Battery Replacement and Initialization/Standardization 
 

When the battery is too low to take a measurement, an error message will 
appear: 
 

 
 

In order to continue testing, replace the battery immediately, and then tap 
“OK.”  The analysis screen will remain open, and the instrument will 
reinitialize.  This process will take 1 minute.  It is not necessary to re-
standardize, provided that less than 4 hours has elapsed since the last 
standardization and the battery swap is completed within 10 minutes. 
 
After re-initialization is completed, testing can continue. 
 
If the battery is not replaced, and cancel is selected, the Analysis screen 
will close.  When the software is restarted, the instrument will go through 
a complete 1 minute initialization and will require standardization. 
 
 

 
 

4.5 THE SOFTWARE TRIGGER LOCK 
 

Innov-X analyzers are equipped with a software trigger lock which prevents the trigger from being actuated 
unintentionally.   The lock is released by tapping an icon on the iPAQ screen.  Once the lock is released, it 
will remain unlocked for subsequent tests, until more than five minutes has elapsed between tests. At that 
point, the trigger lock will be activated and will need to be disabled before additional testing can 
commence.  
 

   
Tap the lock icon located directly 
above the battery indicator. 

Select yes to disable the trigger 
lock 

The open lock icon indicates 
when the trigger is disabled.   
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4.6 TEST INFORMATION - LABEL INPUT  
 
Information such as sample name, and identifying characteristics can be stored with each measurement.  
This is done from the test information (Test Info) screen which can be accessed from the Analysis Screen 
of any mode by tapping the Info button, or selecting Edit→Edit Test Information.   
 
The Test Info screen consists of eight fields.  The name and format of each field can be changed by using 
the Modify Test Info Template feature described in section 4.6.1 Modifying the Test Info Template. 
The process of entering test information prior to each analysis is described in section 4.6.2 Entering Test 
Information. Finally, the process of entering or changing test information after the analysis has been 
completed is described in section 4.6.3 Editing Test Info from the Results Screen. 
 

4.6.1 Modifying the Test Info Template 
 
Test Info fields are modified via the Modify Test Info Template option found in the edit menu on the 
analysis screen in every software mode.  Each field can be designated to be Direct Entry, Drop-down, or 
Tree.  Direct entry fields allow users to enter characters directly from the virtual keyboard, or a bar code 
reader.  Drop down menus provide a list of options to choose from. Trees are more complicated drop-
downs; which allow users to subdivide large numbers of choices for ease in quickly locating the correct 
label. For example, a user may set up a tree with several parts for a main assembly.  Subassemblies for the 
parts can be linked to their parent parts. 
 

To make any changes to the Test Info format, select Edit →Modify 
Test Info Template from the analysis screen of any Mode.  
Modifications of Test Info screens are specific to each mode, and will 
need to be made to each mode if more than one is used.   
 

 
 
 
4.6.1a Changing Field Names 
 

Field names can be edited by tapping on the current name.  This will 
open an editable text box.  A new name can be entered with the virtual 
keyboard.  Selecting another cell or tapping ok will save this info.  
 

 

                                                                                   4-8 Innov-X User Manual Version 2.1 



 
4.6.1b Selecting Field Type 
 

From the Modify Test Info screen, the type of field can be selected 
from a drop-down menu.  Simply tap the arrow in the Field Type box 
for the field being modified. 

 Select Direct Edit for a text field which will accept data 
from the virtual keyboard, or a bar code scanner. 

 Select Drop-down for a drop-down list 

 Select Tree for a Drop-down menu with many choices, some 
of which may be grouped into categories and subcategories. 

Select Unused to eliminate the field from the Test Info screen. 

 
 
4.6.1c Changing Drop-down Menu Entries 
 
Once a field has been designated a drop-down menu, entries can be 
added or deleted by clicking the +/- symbol to the right of the field. 
Two choices will appear; Remove Entry and Add. 
To delete a drop-down entry, first select the label to be deleted, then 
press +/- and tap Remove Entry. 

 
 

To add an entry from a drop-down list, tap the +/- symbol next to 
appropriate field, and select Add.  Type the new info into the blank 
text box that appears.  Select OK and the entry will be added to the 
drop-down menu.   
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Repeat the process above to complete the complete drop-down list. 
 
If it is anticipated that a drop-down field will not be used for all 
samples, enter an empty field as a choice so you can choose to leave 
the field blank. 
 
 

 
 
4.6.1d Changing Tree lists. 
 
Once a field has been designated a tree, modifications to the contents 
of the tree can be made by tapping the +/- symbol to the right of the 
tree.  
 
 
 

 
All modifications to trees are made from the menu shown on the right.  
 
It is possible to add, edit, delete or rename trees.  Select the 
appropriate choice from the menu  to perform any of these functions. 
 
When you have finished creating/editing your tree, highlight it and 
select Done. 

 
 

                                                                                   4-10 Innov-X User Manual Version 2.1 



The following is an example of how a user might create a tree: 
A manufacturer of tubes and valves tests all parts to ensure that 
they’re made of the proper material.  The company’s QC procedure 
involves labeling each test with the part number of the item.  Rather 
than forcing operators to look through a long list of part numbers, a 
tree is created in order to subdivide the parts number into groups 
based on part type. 
 
The procedure for creating the tree is as follows:   
 
Select:  Add New Tree: 
 

 
 

Enter the Name of the Tree in the text box and select OK. 

 
 
Tap Add to add the first item 
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Enter the name of the item 

 
 

Once the tree is started, continue to Tap Add Item to add a top level 
menu item, or select an item and tap Add SubItem to link a 
subcategory to the item.  Continue until all items have been added. 
 
In this example, the part numbers for pipes and valves are separated 
into categories.  The pipes are further subdivided by material type. 
 

 
 
 
4.6.2 Entering Test Information 
 
 

1. To enter the Test Info screen, you must be in the Analysis 
Screen.  If the Results Screen is open, tap the  in the upper 
right hand corner to return to the Analysis Screen.   From the 
Analysis Screen, select Edit→Edit Test Information, or tap 
the Info icon. 
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2. To enter a unique sample name or number, select a direct 
entry field by tapping anywhere within the field. Use the 
virtual keyboard to enter the information.   

 

 
 

3. To select information from one of the drop-down menus, tap 
the arrow to the right of the box.  Select the desired entry. 

 

 
 

4. Some drop-down fields are formatted as trees. To select 
information from these fields, tap the arrow to the right of the 
box.  A screen will appear showing options.  The plus (+) 
symbol will appear before some choices indicating the 
presence of sub-items.  Tap on the + symbol to expand the 
menu.  Tap on any item or sub-item to select it, then press 
Select.     

 

 
 

5. When all the necessary data have been entered. select OK 
6. The information entered in the test info screen will be saved with each reading until the test info 

screen is modified again. 
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4.6.3 Editing Test Info from the results screen 
 
Test information can be edited, or added to a test after its completion.   

• From the results screen, scroll to the reading to be modified.   
• Select View →Test Info to see in the information which is 

already stored. 
• Select Edit → Edit Test Info to bring up the editing menu. 

 

 
 
You will then be presented with the same test information screen described in Section 4.5.2: Entering Test 
Information. 
 

4.7 EXPORTING AND ERASING DATA 
 
Because the memory of the iPAQ is limited, you should periodically backup the data on your analyzer, and 
erase the memory.   Depending on test volume, it is recommended that all data is erased on a weekly or 
monthly basis. 
 
4.7.1  Installing ActiveSync 
In order to copy files between the iPAQ and a desktop PC, Microsoft Active Sync Software must be 
installed on the desktop PC.  Innov-X strongly recommends that you download the latest version of 
ActiveSync from the internet. ActiveSync v3.7 may be downloaded from  
http://www.microsoft.com/windowsmobile/resources/downloads/pocketpc/activesync37.mspx 
 
If it is not possible to download the latest version, an ActiveSync CD (v3.5) was shipped with your 
analyzer. Check behind the foam in the instrument case. 
 
The iPAQ cradle should be hooked up to the USB port on the desktop computer before installing software. 
 
The Procedure for installing and setting up ActiveSync is as follows: 

1. Insert the ActiveSync CD in your CD Drive.  It will start automatically.  The CD contains 
information about Getting Started with Your Pocket PC.  This changes periodically, so it’s 
difficult to describe exactly what the screens will look like.  Step through the screens until you see 
the option “Install ActiveSync.”  Select this to start the installation process. 

2. Follow the prompts on the screen.  When given the choice, select “Run this program from its 
current location” and click OK. 

3. Complete the install process.  You will be required to restart your computer in order to complete 
the installation. 

4. After restarting your computer, dock the iPAQ in the cradle.  The iPAQ should automatically 
communicate with your computer.  If it doesn’t, check the connections and try removing the iPAQ 
and reseating it.  If that doesn’t work, try doing a soft reset on the iPAQ 

5. When the computer communicates, you will be prompted to “Set Up a Partnership.”  Select “Yes, 
with this computer”   
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6. Enter a name for your iPAQ and click next. 
 

 
 

7. You will be prompted to “Select Synchronization Settings.”  Select “Files” only.  It is important 
to make sure that Files is the only item checked.  Otherwise, the files such as address books and 
emails will be copied from the desktop computer to the iPAQ. 

 

 
 

8. Step through the rest of the process.   
 

9. A folder will automatically be created on the PC’s desktop with the name of the device entered in 
step 8 above.  Results files saved on the iPAQ will automatically be synched and will be stored in 
this folder.  Opening this folder and clicking on the name of the file will open the file in Excel. 

 
10. After ActiveSync is set up correctly, copying results to a desktop computer will consist of  

                                                                                   4-15 Innov-X User Manual Version 2.1 



a. Exporting results on the iPAQ. (described in section 4.6.2) 
b. Synching the iPAQ to the computer 
c. Opening the results in Excel for viewing, or printing. 

 
4.7.2 Exporting Results 
 
All data from your Innov-X Systems analyzer can be exported as a comma delimited text file (csv).  This 
format allows the data to be easily exported to spreadsheet programs.   It is possible to export all data from 
a single day, or to export all data saved in the iPAQ.  Results and spectra are exported separately.  
 
To export or erase data, you must be in the Results Screen.  This is automatically opened when a reading is 
taken, or can be accessed by choosing View→Results from any analysis screen. 
 

From the results screen, select File→Export Results 
 

 

 You can choose to export All Readings or just Readings on a 
specific date. Choosing All Readings: will export all readings saved 
in memory and is a good choice if you want to backup all data stored 
on the instrument before deleting.  If a large number of readings 
stored, this option will take several minutes. 
 
Choosing Export Readings on date requires that you pick a date 
from the calendar below.  It is strongly recommended that you use this 
option and export data on a daily basis. 
 
The customize export option allows users with administrative 
password privileges to customize the format in which data is exported.  
This is described in Section 4.7.3: Customizing Results Export. 
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After choosing which readings to export, you may choose to export all 
data, or just data from a specific mode.  Selecting the arrow to the 
right of the mode to export will open a drop-down menu. Select the 
mode for which you want to export data. 
 

 
All standardization data are stored as results files.  These data are 
automatically included in exported results files when the selected 
“Mode to export” is All.  Additionally, it is possible to export only the 
standardization data by selecting Standardization as the “Mode to 
export.” 
 

 

When the proper selections have been made, select OK.  A Save As 
box will appear.  Select the folder in which you want to save the data, 
and name the file. The file Type will always be Comma Separated 
Values.  The recommended Location is Main memory and Folder is 
None.  This will export files into the “My Documents” folder in the 
main Memory of the iPAQ. 
If you select a File Name which already exists, you will be asked if 
you want to replace the existing file.  If you do, select Yes.  Otherwise 
select No and choose another file name. 
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A status bar will indicate the progress of the export.  It may take 
several minutes to export many readings.  Daily downloading and 
weekly erasing of data simplifies and shortens this procedure. 

 
 

When all readings are exported, a message will appear confirming the 
export.  Tap ok to acknowledge and clear the reading. 

 
 
4.7.3 Customizing Results Export 
 
All units come with a standard results export format which reports a variety of information relevant to a 
test.  Users can select which fields are exported as well as modify the order. 
 

To modify exported results files, select File →Export Readings 
from the Results screen.   
 
Tap the Customize Export box. 
 
Enter the administrative level password when prompted. 
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Two columns appear on the screen; the column on the left lists fields 
which will NOT be exported, and the right-hand column lists fields 
which will be exported. 

Fields can be moved from one column to another via the >> and << 
buttons located in the center of the screen 

Exported field order can be changed by using the Up/Down buttons.  
Select a field and move it up or down as desired 

Once all changes have been made, choose Specify Chemistry if 
changes need to be made to the list of exported elements.   

In chemistry is not edited, select Save Changes to keep the modified 
settings, or Discard Changes to ignore any changes. 

 
 

The Specify Chemistry screen resembles the previous screen.  Move 
elements to the appropriate column, depending on whether or not an 
element should appear in exported files. 

 

Select Include Errors to export the error associated with each 
measurement. 

 

 
 

Select Display All to include all measured elements.  This setting is 
recommended, as it will ensure that all data measured with the 
instrument is exported. 

 

When all changes have been made, tap Save Changes or Discard 
changes, depending on whether the changes should be saved. 
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4.7.4 Exporting spectra   
 
Only one spectrum may be exported at a time.  In the results screen, 
scroll to the reading for which you wish to export the spectrum, and 
Select File→Export Spectrum. 

 

Choose the File name, and make sure that Comma Separated Values 
and Main Memory are selected.  This will save the spectrum to the 
My Documents folder in the Main Memory of the iPAQ. 
 

 
 

A message will appear indicating a successful export.  Tap ok to 
acknowledge and clear the window. 
 

 
 
4.7.5 Erasing readings 
 
It is possible to erase a single reading, a range of readings, all readings from a specific data, or all readings 
before a specific date.   
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In order to erase a single reading, the reading to be erased must 
displayed on the screen before selecting delete.  If necessary scroll to 
the reading you wish to delete. 
 
In order to select a range of readings, you must have a reading open 
from the date you wish to delete the readings.  If a reading from the 
desired date is not open, you may select View→Go to date, and select 
the appropriate date. 
 
The reading displayed in the results screen is not relevant if you want 
to delete all readings from a specific date, or all readings before a 
specific date . 

From the results screen, select File→Erase Readings. 

A message box will appear prompting you to enter your password.  
Enter your administrative level password and select OK. 

 

 

A dialogue box will appear allowing a choice of which results to 
delete. Select the appropriate choice: 

• Selecting Delete current reading will delete the reading that is 
currently open.   

• Choosing Delete readings XX to XX will delete a range of 
readings from the date of the reading that is currently open. 

• Delete all readings on date deletes all readings from a specific 
day. 

• Delete readings before date deletes all readings taken prior to a 
specific day. 

 
If you select Delete all readings on date or Delete readings before 
date, you must specify a date from the calendar.  The default date is 
the current date.    

 

When you’ve selected the readings to delete, Click OK. You will be 
asked if you’re sure you want to proceed.  If you want to proceed with 
the data erase, select Yes.  Otherwise, click No. 
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A message will indicate the readings were successfully deleted. Tap 
ok to acknowledge and clear the message window. 
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Chapter 5 Soil Analysis 

 
The Innov-X analyzer can be used to analyze in situ (directly on the ground), bagged or prepared soil 
samples.  A guide to Soil analysis using field portable X-ray fluorescence is found in the appendix.  This 
document summarizes EPA Method 6200 which is the standard protocol for field screening. It also 
provides information on prepared sample testing.    
 

5.0 CHECK STANDARDS 
 
It is recommended that a check standard is measured after each standardization, and periodically 
throughout the day.  Innov-X provides several NIST certified standards for verification.  The certified 
values for these samples are provided in the appendix.  At least one standard should be measured for a 
minimum of 1 minute.  Elemental concentrations for elements of interest plus or minus the error on the 
reading should be within 20% of the standard value.   The Field screening guide in the appendix describes 
in more detail recommended quality assurance considerations. 
 
The standards provided with the XRF analyzer are contained in XRF sample cups with a Mylar window 
(through which the soil can be viewed) on one side, and a solid cap on the other side.  Samples should be 
measured in the sample cup, through the Mylar window.  The best way to measure a prepared sample is 
using the test stand.  If this is not available, the sample may be placed on the ground, and the analyzer may 
be pointed downwards in full contact with the soil cup. Do not hold the soil cup in your hand while 
measuring. 
 

5.1 SAMPLE PRESENTATION 
 
In situ testing: 
In situ testing is performed by pointing the analyzer at the ground.  Any grass or large rocks should be 
cleared away and the analyzer should be held such that the front of the probe head is held flush to the 
ground. 
 
Since dirt can accumulate on the analyzer window, it is recommended that the window is wiped clean after 
each analysis.  The window should also be checked to ensure it is not ripped or punctured.  Instructions for 
replacing the window are found in the appendix.  
 
Bagged or prepared sample testing: 
It is strongly recommended that all prepared samples be analyzed in the testing stand. Samples should be 
placed on top of the testing stand, completely covering the window.  Never hold prepared or bagged 
samples while testing, as this could expose the operator to the x-ray beam. 
 
Avoid measuring very thin samples, as this can affect results.  Prepare samples cups to contain at least 0.5 
inches of packed samples.  When analyzing bagged samples, make sure that sufficient sample exists in the 
bag to completely cover the window with a sample thickness of a minimum of 0.5 inches. 
 

5.2 TESTING IN SOIL MODE 
 
After the instrument has been standardized, testing can begin.  Simply pull the trigger or press Start on the 
iPAQ screen to begin the test.  The red warning light on the top of the instrument will blink, indicating X-
rays are being emitted. The screen will display the words “Test in progress” and the time elapsed.  The 
word “Testing” will blink on and off in the low right hand corner of the screen.   
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After a minimum time has elapsed, 
intermediate results will be 
displayed on the screen.  Until this 
minimum time has elapsed, the 
words “WAITING FOR DATA” 
will appear instead. This minimum 
time can be set by the user by 
selecting Options→Set Testing 
Times, which is described in 
Section 5.4: Soil Mode Options.   
Each line of the results display 
shows the name of an element, its 
calculated concentration and the 
error on the measurement.  This 
error is the 1 sigma error on the 
counting statistics of the 
measurement.  The error will 
decrease with increased testing time. 
 
Too many elements are measured in soil mode to display them at one 
time.  However, is possible to use the scroll bar located to the right of 
the chemistry display to view other elements.  The complete display 
shows detected elements first, listed in order of emission line energy, 
from lowest to highest.  Following the detected elements are the 
elements which are below the detection limit of the instrument.  These 
elements are shown as less than a calculated LOD.  This LOD is 
defined as three times the error on the counting statistics of the 
measurement. 
 
When the measurement is complete the results screen will open, 
displaying the final results of the measurement.   

 
 

 

5.3 SOIL RESULTS SCREEN 
 
5.3.1 Results View Menu 
 
The standard Soil Mode results 
screen displays the concentration 
(in ppm) and error in 
measurement for detected 
elements, followed by the list of 
non-detected elements with the 
calculated limit of detection for 
each element for that test.  If the 
display does not show soil 
chemistry results, change the 
display by selecting 
View→Results. 
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The standard soil chemistry display can be modified by using the View Menu.  As with all Innov-X 
analytical modes, it is possible to view spectra and Test Information. 
 
5.3.2 Spectrum Screen 
 
This screen displays a plot of the x-ray fluorescence spectrum for an 
individual test, plotting the intensity on the y-axis versus the energy of 
the fluorescence x-rays on the x-axis.  
 
Tapping on the spectra will show the energy scale and counts rate at 
the selected point  

 
 

It is possible to zoom in on certain 
areas of the graph by selecting 
one corner and drawing out the 
region   
 
Tapping the symbol in the upper 
right hand corner beneath the X 
will restore the graph to full scale. 

 
                

5.3.3 Test Info Screen 
 
The test information screen shows any test information that was entered prior to the start of the test. 
Changes to that test information can be made by selecting Edit→Test Information. 
 

5.4 SOIL MODE OPTIONS 
 
The length of tests in Soil Mode is user settable. Users may select a minimum testing time, and as well as 
choose from a variety of test end conditions. 
 
The options related to test time are contained in two menus: Options→Set Testing Times, and 
Options→Set Test End Condition. Set Testing Times contains minimum and maximum testing time 
information, while Set Test End Condition allows the user to select test end conditions.   
 

  5S-3 Innov-X User Manual Version 2.1 
 



5.4.1 Set Testing Times 
 
To set the minimum and maximum test lengths, select Options→Set 
Testing Times 

 
 

A screen appears prompting you to enter a Minimum and Maximum 
Testing times.  Instruments equipped with the optional LEAP package 
will be able to set Light Element Testing times in this screen, as well. 

 

 
 
The minimum testing time is the required time that must elapse before results can be calculated.  Live 
Update results will not be displayed on the screen until the minimum has elapsed, likewise a test must 
complete the minimum time before any test end condition can be used.  If a test is stopped before the 
minimum testing time has elapsed, the test will be aborted, and no results will be calculated.  
 
Maximum testing time is relevant only if  “Maximum Testing Time” is selected from Set Test End 
Condition.  This will automatically end the test at a preset testing time. Typically, the maximum testing 
time will be in excess of 30 seconds, and may be 1 or 2 minutes, depending on detection limits and desired 
precision.   
 
It should be noted, that all testing times in this section refer to “Real Time,” the time the measurement takes 
when timed on a normal clock.  The time stored with each analytical result (accessible by selecting 
View→Test Information from the Results screen), refers to the test’s “Live Time”.  This is the amount of 
time that the analyzer hardware was collecting spectra. Since there is some detector dead time associated 
with a measurement, the live time of a test will be slightly shorter than the preset “Real time”. 
 
5.4.2 Soil Mode Test End Condition 
 
Four options exist for the test end criteria in soil mode.  Depending on your application, you may choose to 
end the test manually, at a preset testing time, or when the uncertainty in the measurement is within a 
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specified relative standard deviation of the reading.  Additionally, you can set up an action level for a single 
element.  As soon as the measuring statistics are good enough to ensure that that the reading is above, 
below or at the action level, the test will end automatically.  This allows for very rapid tests for elements 
that are well above or below an action level.    
 
In all modes, pressing Stop, or pulling the trigger will end the test.  If the minimum testing time has 
elapsed, results will be calculated.  Otherwise the test will be aborted without calculating results. 
 
Changes to the test end condition are made by selecting Options→Set 
Test End Condition 
 
The currently selected end condition will be displayed at the bottom 
of the screen above the Start button on the Ready To Test screen. 

 
 
Manual:  This option allows you to look at the results which are 
being continually updated on the screen and determine when the 
results look satisfactory.  The test will continue until the trigger is 
pulled, or Stop is tapped on the iPAQ screen.  Results will be 
calculated if the testing time has exceeded the Minimum Test time 
which is set up in Options→Set Testing Times. In order to preserve 
battery life, the software will stop if the testing time exceeds 300 
seconds, since there is little to no advantage to continuing a test 
beyond 300 seconds. 
 
To use Manual Test End Condition, simply choose Options→Set Test 
End Condition and select Manual.  Press OK to return to the analysis 
screen. 

 

 
 
Maximum Time: If Maximum Time is selected, the test will continue 
until the preset time is reached.  This is useful if you wish to do a set 
of measurements with the same testing time.   
 
To choose to end test based on a maximum time, select Options→Set 
Test End Condition and select Maximum Time.  Enter the desired 
testing time in the appropriate box.  Tap OK to save your selections. 
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Action Level:   System ends test when result for target analyte 
including chosen precision level is above or below pre-set action 
level.    
 
To choose to end a test based on an Action Level, select Options→Set 
Test End Condition and select Action Level.  Select a target analyte, 
specify an action level in ppm, and a confidence level.  This 
confidence level refers to the number of sigma required for the 
precision.  This should typically be set to 2. Tap OK to save your 
selections. 

 
 

Relative Standard Deviation (RSD):  When RSD is selected as a test 
end criteria, the system will end a test when the relative standard 
deviation on a target analyte reaches a pre-set level.  This standard 
deviation is specified as a percentage of the reading.  For example, if 
the measured value for an analyte was 1000 ppm, and the RSD was 
set to 10, the reading would stop when the error reached 100 ppm, or 
10% of 1000. 
 
To choose to end a test based on a Relative Standard Deviation, select 
Options→Set Test End Condition and select Rel. Std. Dev (%).  
Select a target analyte and the desired Relative Standard Deviation.  
Tap OK to save your selections. 
 

 

 

 
 

5.5 LEAP Mode (Light Element Analysis Program): 
 

This is a factory installed optional module.  Instruments can be upgraded to LEAP capabilities.  Please 
contact the Innov-X Systems Sales department for information and pricing.   
 
The LEAP module provides the lowest possible detection limits for elements lighter than iron.  The 
standard LEAP package includes the elements Ti, Ba and Cr.  Elements as low as Phosphorus can be 
detected with the Advanced LEAP package which includes a thin window detector. 
 
The standard x-ray beam conditions used by Innov-X environmental analyzers are designed to provide 
good excitation for a wide range of detected elements. However it is not possible to select one beam 
condition which provides the absolute best excitation conditions for all elements of interest.  Elements such 
as Chromium produce lower energy x-rays then other elements analyzed.  These lower energy x-rays are 
not as effectively excited by the standard conditions. LEAP works by changing the X-ray tube beam 
conditions to settings which are optimized for the detection of elements lighter than iron.  Instruments are 
factory calibrated with the LEAP beam conditions for all applicable elements. 
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5.5.1 LEAP Settings 
 
To activate LEAP, select 
Options→LEAP Settings from 
the Soil analysis screen.  This 
brings up the menu shown below 
on the right. 

 
Standard Test Only: The analyzer will provide analysis for the standard suite of elements. 
 
Light Element Analysis Only: The analyzer will provide analysis for elements in the LEAP suite 
(Typically Ti, Ba and Cr) 
 
Sequential Testing: When sequential testing is selected, all tests will start with an analysis of elements in 
the standard suite. If that test ends due to reaching the selected end condition of Maximum Test Time, 
Action Level, or RSD, then the analyzer will immediately begin a second test analyzing the LEAP suite of 
elements. At the conclusion of this test, the Results screen will open with two new entries. The first 
summarizes the standard test results, while the second summarizes the LEAP results. For safety reasons, 
the second test will not begin if the test ends due to user intervention (pulling the trigger or hitting Stop). In 
this case, the Results screen will open with only one reading. 
 
If Light Element Analysis Only is 
activated, the words “Light 
Element Analysis Mode” will 
appear above the currently 
selected End Condition. 
Instrument operation in this mode 
is identical to Standard (Non-
LEAP) analysis.  Tests can be 
started or stopped either by 
pulling the trigger, or by tapping 
the Start/Stop button on the iPAQ 
screen.  The results screen for a 
test will show results for all 
elements analyzed with the LEAP 
mode.  

Test in progress screen, LEAP 
Only, Live Updates on 

 
Results Screen Showing LEAP 

results 
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If Sequential testing is selected, 
the words “Sequential – Current 
Test: Standard” will appear above 
the currently selected End 
Condition. When a test is started, 
the instrument will appear to 
operate in the same manner as a 
Standard test. However, if the test 
ends according to the specified 
end condition (excluding 
Manual), the results screen will 
not open. Instead, the timer will 
reset to 0, and the description of 
the current test will change from 
“Standard” to “LEAP”. The live 
update screen will begin to show 
analysis for all LEAP elements.  
 

 
Test in progress screen, 

Sequential.  
First Test – Standard Analysis. 

 
Test in progress screen, 

Sequential. 
Second Test – LEAP Analysis  

 
5.5.2 Testing Times 
 
To set the minimum and maximum test lengths for LEAP analysis, 
select Options→Set Testing Times. 
 
The testing time screen includes an extra section labeled “Light 
Element Test” that is not found on non-LEAP systems. These are the 
minimum and maximum test lengths for any LEAP tests. 

 
 
As with standard tests, the minimum testing time is the required time that must elapse before results can be 
calculated.  Live Update results will not be displayed on the screen until the minimum has elapsed, likewise 
a test must complete the minimum time before any test end condition can be used.  If a test is stopped 
before the minimum testing time has elapsed, the test will be aborted, and no results will be calculated.  
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