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Introduction

This technical memorandum provides the approach to be taken in the collection of surface
and subsurface soil samples and data interpretation at Site 3 of the St. Juliens Creek Annex
(SJCA) Chesapeake, Virginia. The purposes of collecting these data are to determine the
extent of potential removal activities at Site 3 and to provide additional data to support an
effective remedial alternative evaluation.

This technical memorandum is divided into eight parts; an Introduction, Site Background,
Sample Distribution, Field Activities, Data Evaluation, Reporting, Project Schedule, and Site
Specific Health and Safety.

Site Background

A Remedial Investigation (RI) for Site 3 identified the presence of waste and chemical
concentrations in soils that pose a potential risk to human health and the environment.
Based upon these findings, the Navy conducted the first phase (waste removal in the
northern portion of Site 3) of a non-time-critical-removal-action (NTCRA) to remove waste
and impacted soil to mitigate potential risks present at the site.

An Engineering Evaluation/Cost Analysis (EE/CA) explored three alternatives for
addressing the NTCRA at Site 3. Based on the cost, effectiveness, and implementability of
each alternative, the alternative selected involved the removal of waste, soil, and upland
ditch soil at Site 3 (Alternative 3) posing potential risk. This alternative was selected since it
best achieved the removal of potential risk at the site, thus providing the greatest protection
of human health and the environment.

Because Site 3 is located in dredge fill material with a greater potential for chemical
variability, the collection of additional remedial investigation samples is warranted prior to
implementing the second phase of the NTCRA. These data will provide additional
information to qualitatively assess the extent of soils that pose a potential risk support
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alternative remedial action considerations. These data will be used to clearly define the
limits of excavation to be implemented as phase II of the NTCRA.

Sample Distribution

This section discusses the proposed distribution of sample locations for the Supplemental
RL The soil samples will be analyzed for TAL metals and cyanide by CLP method ILM04.
Parameter specific reporting limits are provided as Attachment A. The proposed
investigation encompasses soil sampling at a total of 55 sample locations to delineate the
extent of removal at Site 3 (Figure 1). The depth and distributions of samples are described
below:

o  Site 3 Waste and Soil

— To delineate the horizontal extent of potential soil and waste removal, eleven co-
located sample locations will be collected around the perimeter of the Site 3 waste
boundary. The co-located samples include surface (0 ~ 6” below ground surface
[bgs]) and subsurface (1 - 3’ bgs) soils.

— To delineate the vertical extent of potential soil/ waste removal, eight subsurface soil
samples will be collected from within the waste boundary to an estimated depth of 3 or
4’ bgs.

Additionally, soil samples will be collected in the vicinity of sample location SJS03-5515,
identified during the Phase I Rl as a location where soils posed a potential risk to human
health and the environment. Four locations will be sampled for surface and subsurface soils
to assess the extent of potential soil removal at this hot spot. Although the RI subsurface soil
sample (1 to 3’ bgs) at $S15 did not indicate a potential risk, one subsurface soil sample will
be taken at the location of SS15 at a depth of 3’ bgs to provide additional confirmation of
subsurface soil quality.

s Site 3 Upland Ditch Soil

— Twenty-one surface soil samples will be collected below the depth of expected
removal (12 ~ 18” bgs), from the walls of the upland ditches located at the eastern
and western boundaries of Site 3 to delineate the horizontal extent of potential
removal.

~ To delineate the depth of potential removal in the drainage ditches, sixteen
subsurface soil samples will be collected. The depth of these samples is expected to
be less than 2 feet bgs but may vary depending on the composition of material
encountered in the drainages.

The Site 3 upland ditch material was referred to as sediment during the RI activities,
however, it has been decided that the material is more indicative of site soils (dredge fill)
and will be referred to as upland ditch soil.
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Field Activities
The field activities are divided into the following phases

Mobilization Activities (sample location, utility clearance, UXO support)
Sample Collection, Identification, and Handling

Quality Control Samples

Surveying

Mobilization Activities

CH2M HILL will have three subcontractors participating in the on-site sampling activities: a
private utility clearance firm, an ordinance/explosives (OE) management firm, and a
subcontracted drilling firm for collection of direct push technology (DPT) soil samples.

Before beginning any DPT activities, the site will be marked for utilities. CH2M HILL will
subcontract a private utility clearance firm to work in conjunction with Annex personnel to
identify and locate underground utilities. Utilities clearance will take approximately one
day. No intrusive activities will be initiated until the utility clearance has been completed.

A Navy approved subcontracted UXO team and DPT subcontractor will be on site during
collection of all soil samples at Site 3. Prior to beginning any phase of work, CH2M HILL
and its subcontractors will have field meetings to discuss the work items, worker
responsibilities, and familiarize workers with CH2M HILL's Health and Safety Plan
(HASP). The HASP is provided as Attachment B.

Sample Collection, Identification, and Handling

Samples for supplemental remedial investigation will be collected utilizing DPT following
the standard operating procedures for soil sampling as described in the Master Project Plans
(MPP)(CH2M HILL and CDM July 2000). All samples will be collected in disposable acetate
sleeves. Sample locations will be surveyed with a global positioning system (GPS) unit and
sample depths will be noted in a field log book. :

A standardized numbering system will be used to identify all samples collected during the
sampling. The numbering system will provide a tracking procedure to ensure accurate data
retrieval of all samples collected. The field team leader, who will be responsible for
enforcing the use of the standardized numbering system during all sampling activities, will
maintain a listing of the sample identification numbers. The sample identification for all
samples collected during this investigation will use the format examples below:

Soil Sample ID scheme (example is for subsurface soil):

SJS03-CS51-SB11-003: St. Juliens Creek Annex

5J503-CS1-SB11-003: Site ID (Site 3)

SJS03-CS1-SB11-003: Potential confirmatory sample (CS1 = taken from floor; CS2 =
taken from wall)

SJS03-CS1-SB11-003: Sub-surface Soil sample (SB = subsurface soil; SS = surface soil)

SJS03-CS1-SB11-003: Sample number (samples will be numbered in sequential

order regardless of whether taken from the floor or wall)
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SJS03-CS1-5B01-003: Depth Interval (2 ~ 3’ bgs). For surface soil sample (0 to 6” bgs),
000 will be used.

SJS03-CS1-5B01-003-P: Duplicate sample

SJS03-EB-121802: Equipment blank taken December 18, 2002

SJS03-FB121802: Field blank taken December 18, 2002

Analysis: TAL metals/cyanide by CLP (ILM04 or latest version)

Samples: Total of 55 soil samples at Site 3.

Estimated Duplicates: 6

Estimated Field Blanks: 1

Estimated Equipment Blanks: 5

Estimated MS/MSD: 3

Sample handling involves field-related considerations concerning field sample
documentation, nomenclature, packaging, shipping, and chain-of-custody (COC). Sample
packaging and shipping procedure can also be found in the site Quality Assurance Project
Plan of the MPP. The offsite laboratory has not been determined for this sampling event,
however once the lab and data validator are identified, the VDEQ and EPA will be notified.
The TAL metals analysis will be conducted with a 5-day turnaround time to expedite the
decision process for the Partnering Team.

Sample containers, coolers, deionized water for collection of QC samples, and supplies from
the lab will arrive at the Virginia Beach office of CH2M HILL no later than January 13, 2003,
in care of Mr. William Friedmann.

Quality Control Samples

Quality control (QC) samples will be collected and include field duplicates and field-related
QC samples. The following are the requirements for QC sample collection:

e TField Duplicates - One duplicate per 10 samples of similar matrix.
e Equipment Rinsate Blanks - One rinsate blank per day per matrix.

o Field Blanks - One per week if an equipment rinsate was collected each day. If windy
conditions exist, field blanks should be collected daily.

e Matrix Spike/Duplicate Samples ~ One set per 20 samples of similar matrix.

Investigation derived waste (IDW) is expected to ¢onsist only of decontamination fluids at
insignificant quantities (less than 5 gallons per day). IDW fluids will be disposed of on site.

Disposable equipment includes personal protective equipment (PPE), such as gloves, as well
as poly sheeting, paper towels, and aluminum foil. This equipment will be disposed as solid
waste.

Surveying
Proceeding the delineation and sampling, CH2M HILL will survey all sample locations for
incorporation into the global information system (GIS) database. All locations will be
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surveyed using a hand-held or backpack type GPS unit. Items to be surveyed include DPT
sampling locations and utility locations not in the existing GIS database.

Data Evaluation

Unvalidated analytical results will be received within five days upon laboratory receipt.
Following receipt of sample results from the laboratory, the data will be submitted to a
subcontracted validator to verify analytical procedures. Validated analytical results will be
received within 14 days of delivery to the data validator.

Following receipt of the validated data from the analytical laboratory, the results will be
compared to the background 95% Upper Tolerance Limits (UTLs) for dredge fill. If the
concentrations of compounds of potential concern (COPCs) are below the 95% UTLs, or if
risk management decisions are appropriate, the extent of potential Site 3 removal will be
defined by these sample locations. These samples will then serve as final confirmatory
samples following completion of the second phase of the NTCRA at Site 3. To accomplish
closeout of Site 3, a population-to-population statistical comparison of the mean UCLs for
dredge fill background with the mean UCLs of the confirmatory Site 3 samples would be
conducted.

If however, the results indicate COPCs remain elevated above the background 95% UTL,
surrounding the proposed area of excavation, the following alternative remedial options
will be addressed by the SJCA Partnering Team:

e Additional sampling to better define the extent of contamination for removal;
e A combination of risk management along with limited soil removal; and
e Alternative remedial actions will be explored as part of the Feasibility Study for Site 3.

If an alternative is pursued that significantly differs from the NTCRA of record, the remedy
will need to be revised and presented to the public prior to implementation.

Reporting

Analytical results will be incorporated into a Technical Memorandum and provided to the
Navy, VDEQ, and USEPA for further discussion. The report will include a narrative
explanation of the activities conducted at Site 3, validated data tables showing the results in
comparison to the screening criteria, and figures/maps correlating the results with the
sample locations noting any exceedances of screening criteria.

Project Schedule and Staff

The CH2M HILL Project Manager will be Mr. William Friedmann. Mr. Friedmann will
provide office support, subcontractor coordination for the field personnel, and act as the
alternate field team member. Ms. Jamie Culbreth will be the site safety coordinator and field
team leader for field activities. Sampling activities are scheduled to begin in early February
2003. Tt is estimated that it will require approximately 5 days to collect all samples at Site 3.

Site Specific Health and Safety

Jamie Culbreth, as field team leader and site safety coordinator for CH2M HILL, will
conduct a short health and safety meeting at the beginning of each work day with other
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members of the CH2M HILL field team (if present). In addition, all CH2M HILL field
personnel must read the Master Health and Safety Plan contained in the Master Project Plan,
prior to entering into the field, and must sign the employee signoff sheet contained within.
The Health and Safety Checklists are provided as Attachment B.

Due to the nature of investigative work being conducted at site 3 ordnance explosives (OE)
or unexploded ordnance (UXO) avoidance practices will be implemented using a
subcontracted navy approved UXO team. All CH2M HILL employees and subcontractors
will be responsible for following the CH2MHILL Standard of Practices HSE-35 (Drilling)
and 91 (Ordnance Explosives) as provided in Attachment C.
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Attachment A

Parameter Specific Reporting Limits



Detection Limits for TAL Metals By
CLP Method ILM04 For Soil

EPA CLP
Compound Detection
Limit
ug/kg
Inorganics (ILM04)
Aluminum 40,000
Antimony 12,000
Arsenic 2,000
Barium 40,000
Beryllium 1,000
Cadmium 1,000
Calcium 1,000,000
Chromium 2,000
Caobalt 10,000
Copper 5,000
Cyanide - 500
ron. 20,000
Lead” 600
Magnesium 1,000,000
Manganese 3,000
Mercury 100 |
Nickel 8,000
Potassium 1,000,000
Selenium B 1,000
Silver 2,000
Sodium o 1,000,000
| Thallium 2,000
Tin (SW846-6010) 100,000
Vanadium 10,000
Zinc 4,000
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Detection Limits for TAL Total
Metals By CLP Method ILM04
For Groundwater

Compound EPA CLP
Detection Limit
ug/L
Inorganics (ILM04)
Aluminum 200
Antimony 5
Arsenic 10
Barium 200
Beryilium 5
Cadmium 5
Calcium 5,000
Chromium 10
Cobalt 50
Copper 25
Cyanide 10
Iron 100
Lead 3
Magnesium 5,000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5,000
Selenium 5
Silver 10
Sodium 5,000
Sulfide (EPA 376.1) 100
Thallium 2
Tin (SW846-6010) 500
Vanadium 50
Zinc 20
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Attachment B
CH2M HILL Health and Safety Plan-




CH2M HILL HEALTH AND SAFETY PLAN

This Health and Safety Plan (HSP) will be kept on the site during field activities and will be reviewed as necessary. The plan
will be amended or revised as project activities or conditions change or when supplemental information becomes available.
The plan adopts, by reference, the Standards of Practice (SOPs) in the CH2M HILL Corporate Health and Safety Program,
Program and Training Manual, as appropriate. In addition, this plan adopts procedures in the project Work Plan. The Site
Safety Coordinator (SSC) is to be familiar with these SOPs and the contents of this plan. CH2M HILL’s personnel and
subcontractors must sign Attachment 1.

Project Information and Description

PROJECT NO: 138804.CLFS

CLIENT: Saint Juliens Creek Annex

PROJECT/SITE NAME: Site 3

SITE ADDRESS: Victory Blvd. Chesapeake, Virginia

CH2M HILL PROJECT MANAGER: Friedmann, William
CH2M HILL OFFICE: Virginia Beach, Virginia Area Office
DATE HEALTH AND SAFETY PLAN PREPARED: 12/31/2002
DATE(S) OF SITE WORK: January 31, 2003

SITE ACCESS: Main Gate (military pass required)

SITE SIZE: 2.7 acres

SITE TOPOGRAPHY: flat

PREVAILING WEATHER: cold and windy

SITE DESCRIPTION AND HISTORY: The Site 3 Disposal Area was originally a mudflat where refuse was dumped and
allowed to burn; the ash was then used to fill in the area. The Site 3 Disposal Area was not lined. Operation began in 1940
and continued until 1970. After 1970, the area was graded level and covered with grass.

DESCRIPTION OF SPECIFIC TASKS TO BE PERFORMED: CH2MHill staff tasks include the collection of soil and
sediment samples using DPT to confirm proper delineation of contaminated soil/sediment.



Site Map

The map indicates the evacuation route for St. Juliens Creek Annex. First aid and a site telephone will be
located with the CH2ZM HILL project vehicle. Support, decontamination, and exclusion zones will be
established based on the location of the CH2M HILL project vehicle.
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1 Tasks to be Performed Under this Plan

1.1 Description of Tasks

(Reference Field Project Start-up Form)

Refer to project documents (i.e., Work Plan) for detailed task information. A health and safety risk analysis (Section 1.2) has
been performed for each task and is incorporated in this plan through task-specific hazard controls and requirements for
monitoring and protection. Tasks other than those listed below require an approved amendment or revision to this plan before
tasks begin. Refer to Section 8.2 for procedures related to “clean” tasks that do not involve hazardous waste operations and
emergency response (Hazwoper).

1.1.1 Hazwoper-Regulated Tasks

e  Surface and subsurface soil sampling
® Hand auguring

1.1.2 Non-Hazwoper-Regulated Tasks

Under specific circumstances, the training and medical monitoring requirements of federal or state Hazwoper regulations are
not applicable. It must be demonstrated that the tasks can be performed without the possibility of exposure in order to use non-
Hazwoper-trained personnel. Prior approval from the Health and Safety Manager (HSM) is required before these tasks
are conducted on regulated hazardous waste sites.

TASKS CONTROLS
None anticipated ®  Brief on hazards, limits of access, and
emergency procedures

® Post contaminant areas as appropriate
(refer to Section 8.2 for details)

® Sample and monitor as appropriate (refer
to Section 5.0)



1.2 Task Hazard Analysis

(Refer to Section 2 for hazard controls)

Sampling

TASKS
POTENTIAL Drilling, geoprobe, Surface water and
HAZARDS and well Groundwater Surface water and sediment sampling IDW drum Observation of Remediation &
Test pit/ installation & monitoring, sediment sampling from the shore or Hand sampling and loading material for construction
excavation abandonment aquifer testing using a boat water augering Surveying disposal offsite disposal oversight

Flying
debris/objects NA X NA NA NA X NA NA NA

| Noise>85dBA NA NA NA NA NA NA NA NA
Electrical NA X NA NA NA NA NA NA
Suspended loads NA NA NA NA NA NA NA NA
Buried utilities,
drums, tanks NA X NA NA NA X NA NA NA
Slip, trip, fall NA X NA NA NA X X NA NA NA
Back injury NA X NA NA NA X NA NA NA
nged space NA NA NA NA X NA NA NA
Trenches / NA NA NA NA NA NA NA
excavations
Visible lightning NA X NA NA NA X X NA NA NA
Vehicle traffic NA NA NA NA NA NA NA
Elevated work
areas/falls NA NA NA NA NA NA NA
Fires NA X NA NA NA NA NA NA
Entanglement NA X NA NA NA X NA NA NA
Drilling NA NA NA NA NA NA NA NA
Heavy equipment NA X NA NA NA NA NA NA
Working near NA NA NA NA NA NA NA
Working from boat NA NA NA NA NA NA NA
oW D NA NA NA NA NA NA NA




2 Hazard Controls

This section provides safe work practices and control measures used to reduce or eliminate potential hazards. These
practices and controls are to be implemented by the party in control of either the site or the particular hazard.
CH2M HILL employees and subcontractors must remain aware of the hazards affecting them regardless of who is
responsible for controlling the hazards. CH2M HILL employees and subcontractors who do not understand any of
these provisions should contact the SSC for clarification.

In addition to the controls specified in this section, Project-Activity Self-Assessment Checklists are contained in
Attachment 6. These checklists are to be used to assess the adequacy of CH2M HILL and subcontractor site-specific
safety requirements. The objective of the self-assessment process is to identify gaps in project safety performance,
and prompt for corrective actions in addressing these gaps. Self-assessment checklists should be completed early in
the project, when tasks or conditions change, or when otherwise specified by the HSM. The self-assessment
checklists, including documented corrective actions, should be made part of the permanent project records, and be
promptly submitted to the HSM.

Project-specific frequency for completing self-assessments: Initially and periodically during task, when applicable
assessment checklists cover task (e.g., drilling, excavation).

2.1  Project-Specific Hazards

211 Intrusive Investigation (Direct Push Technology)

The drill rig is not to be operated in inclement weather.

The driller is to verify that the rig is properly leveled and stabilized before raising the mast.

Personnel should be cleared from the sides and rear of the rig before the mast is raised.

The driller is not to drive the rig with the mast in the raised position.

The driller must check for overhead power lines before raising the mast. A minimum distance of 15 feet between
the mast and overhead lines is recommended.

Personnel should stand clear before rig startup.

The driller is to verify that the rig is in neutral before when the operator is not at the controls.

Become familiar with the hazards associated with the drilling method used.

Do not wear loose fitting clothing, watches, etc., that could get caught in moving parts.

Do not smoke or permit other spark-producing equipment around the drill rig.

The drill rig must be equipped with a kill wire or switch, and personnel are to be informed of its location.

Be aware and stand clear of heavy objects that are hoisted overhead.

The driller is to verify that the rig is properly maintained in accordance with the drilling company’s maintenance
program.

The driller is to verify that all machine guards are in place while the rid is in operation.

The driller is responsible for housekeeping (maintaining a clean work area).

The drill rig should be equipped with at least on fire extinguisher.

If the rig comes into contact with the electrical wires and becomes electrically energized, do not touch any part
of the rig or any person in contact with the rig, and stay as far away as possible. Notify emergency personel
immediately.
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2.2 General Hazards

2.2.1 General Practices and Housekeeping
(Reference CH2M HILL SOP HS-20, General Practices)

e  Site work should be performed during daylight hours whenever possible. Work conducted during hours of
darkness require enough illumination intensity to read a newspaper without difficulty.
®  Good housekeeping must be maintained at all times in all project work areas.



Common paths of travel should be established and kept free from the accumulation of materials.

Keep access to aisles, exits, ladders, stairways, scaffolding, and emergency equipment free from obstructions.
Provide slip-resistant surfaces, ropes, and/or other devices to be used.

Specific areas should be designated for the proper storage of materials.

Tools, equipment, materials, and supplies shall be stored in an orderly manner.

As work progresses, scrap and unessential materials must be neatly stored or removed from the work area.
Containers should be provided for collecting trash and other debris and shall be removed at regular intervals.
All spills shall be quickly cleaned up. Oil and grease shall be cleaned from walking and working surfaces.

111 OIS olidls DL

2.2.2 Hazard Communication
(Reference CH2M HILL SOP HS-05, Hazard Communication)

The SSC is to perform the following:

e Complete an inventory of chemicals brought on site by CH2M HILL using Attachment 2.

e  Confirm that an inventory of chemicals brought on site by CH2M HILL subcontractors is available.

e Request or confirm locations of Material Safety Data Sheets (MSDSs) from the client, contractors, and
subcontractors for chemicals to which CH2M HILL employees potentially are exposed.

Before or as the chemicals arrive on site, obtain an MSDS for each hazardous chemical.

Label chemical containers with the identity of the chemical and with hazard warnings, and store properly.
Give employees required chemical-specific HAZCOM training using Attachment 3.

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

2.2.3 Shipping and Transportation of Chemical Products
(Reference CH2M HILL’s Procedures for Shipping and Transporting Dangerous Goods)

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 CH2M HILL 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 HSM or the Equipment
Coordinator for additional information.

2.2.4 Lifting
(Reference CH2M HILL SOP HS-29, Lifting)

s  Proper lifting techniques must be used when lifting any object.
—  Plan storage and staging to minimize lifting or carrying distances.
—  Split heavy loads into smaller loads.
—  Use mechanical lifting aids whenever possible.
— Have someone assist with the lLift - especially for heavy or awkward loads.
—  Make sure the path of travel is clear prior to the lift.

2.2.5 Fire Prevention
(Reference CH2M HILL SOP HS-22, Fire Prevention)

s Fire extinguishers shall 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, and

— undergo a maintenance check each year.

The area in front of extinguishers must be kept clear.

Post “Exit” signs over exiting doors, and post “Fire Extinguisher” signs over extinguisher locations.
Combustible materials stored outside should be at least 10 feet from any building.

Solvent waste and oily rags must be kept in a fire resistant, covered container until removed from the site.



¢ Flammable/combustible liquids must be kept in approved containers, and must be stored in an approved storage
cabinet.

2.2.6 Electrical
(Reference CH2M HILL SOP HS-23, Electrical)

e Only qualified personnel are permitted to work on unprotected energized electrical systems.
Only authorized personnel are permitted to enter high-voltage areas.

e Do not tamper with electrical wiring and equipment unless qualified to do so. All electrical wiring and
equipment must be considered energized until lockout/tagout procedures are implemented.

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

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

o  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.

e  Maintain safe clearance distances between overhead power lines and any electrical conducting material unless
the power lines have been de-energized and grounded, or where insulating barriers have been installed to
prevent physical contact. Maintain at least 10 feet from overhead power lines for voltages of 50 kV or less, and
10 feet plus % inch for every 1 kV over S0 kV.

e  Temporary lights shall not be suspended by their electric cord unless designed for suspension. Lights shall be
protected from accidental contact or breakage.

e Protect all electrical equipment, tools, switches, and outlets from environmental elements.

2.2.7 Stairways and Ladders
(Reference CH2M HILL SOP HS-25, Stairways and Ladders)

Stairway or ladder is generally required when a break in elevation of 19 inches or greater exists.
Personnel should avoid using both hands to carry objects while on stairways; if unavoidable, use extra
precautions.

e  Personnel must not use pan and skeleton metal stairs until permanent or temporary treads and landings are
provided the full width and depth of each step and landing.

e Ladders must be inspected by a competent person for visible defects prior to each day’s use. Defective ladders
must be tagged and removed from service.

e Ladders must be used only for the purpose for which they were designed and shall not be loaded beyond their

rated capacity.

Only one person at a time shall climb on or work from an individual ladder.

User must face the ladder when climbing; keep belt buckle between side rails

Ladders shall not be moved, shifted, or extended while in use.

User must use both hands to climb; use rope to raise and lower equipment and materials

Straight and extension ladders must be tied off to prevent displacement

Ladders that may be displaced by work activities or traffic must be secured or barricaded

Portable ladders must extend at least 3 feet above landing surface

Straight and extension ladders must be positioned at such an angle that the ladder base to the wall is one-fourth

of the working length of the ladder

Stepladders are to be used in the fully opened and locked position

Users are not to stand on the top two steps of a stepladder; nor are users to sit on top or straddle a stepladder

Fixed ladders > 24 feet in height must be provided with fall protection devices.



¢  Fall protection should be considered when working from extension, straight, or fixed ladders greater than six
feet from lower levels and both hands are needed to perform the work, or when reaching or working outside of
the plane of ladder side rails.

2.2.8 Heat Stress

(Reference CH2M HILL SOP HS-09, Heat and Cold Stress)

e  Drink 16 ounces of water before beginning work. Disposable cups and water maintained at 50°F to 60°F should
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.
e  Acclimate yourself by slowly increasing workloads (e.g., do not begin with extremely demanding activities).
e Use cooling devices, such as cooling vests, to aid natural body ventilation. These devices add weight, so their
use should be balanced against efficiency.
e  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.
e  Avoid direct sun whenever possible, 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.
s  Provide adequate shelter/shade to protect personnel against radiant heat (sun, flames, hot metal).
Maintain good hygiene standards by frequently changing clothing and showering.
e  Observe one another for signs of heat stress. Persons who experience signs of heat syncope, heat rash, or heat
cramps should consult the SSC/DSC to avoid progression of heat-related illness.

SYMPTOMS AND TREATMENT OF HEAT STRESS

Heat Syncope Heat Rash Heat Cramps Heat Exhaustion Heat Stroke
Signs and Sluggishness or Profuse tiny raised Painful spasms in | Fatigue, nausea, headache, Red, hot, dry
Symptoms fainting while red blister-like muscles used giddiness; skin clammy and skin; dizziness;
standing erect or vesicles on affected during work moist; complexion pale, confusion; rapid
immobile in heat. areas, along with (arms, legs, or muddy, or flushed; may faint breathing and
prickling sensations abdomen); onset on standing; rapid thready pulse; high oral
during heat exposure. | during or after pulse and low blood pressure; | temperature.
work hours. oral temperature normal or
low
Treatment Remove to cooler Use mild drying Remove to cooler | Remove to cooler area. Rest Cool rapidly by
area. Rest lying lotions and powders, area. Rest lying lying down, with head in low soaking in cool—
down. Increase fluid | and keep skin clean down. Increase position. Administer fluids by | but not cold—
intake. Recovery for drying skin and fluid intake. mouth. Seek medical water. Call
usually is prompt preventing infection. attention. ambulance, and
and complete. get medical
attention
immediately!

Monitoring Heat Stress

These procedures should be considered when the ambient air temperature exceeds 70°F, the relative humidity is high
(>50 percent), or when workers exhibit symptoms of heat stress.
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.




2.2.9 Cold Stress

(Reference CH2M HILL SOP HS-09, Heat and 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 SSC/DSC 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.

SYMPTOMS AND TREATMENT OF COLD STRESS

Immersion (Trench) Frostbite Hypothermia
Foot
Signs and Feet discolored and Blanched, white, waxy skin, but tissue resilient; Shivering, apathy, sleepiness; rapid
Symptoms painful; infection and tissue cold and pale. drop in body temperature; glassy
swelling present. stare; slow pulse; slow respiration.
Treatment Seek medical treatment Remove victim to a warm place. Re-warm area Remove victim to a warm place.
immediately. quickly in warm-but net hot-water. Have victim Have victim drink warm fluids, but
drink warm fluids, but not coffee or alcohol. Do not coffee or alcohol. Get medical
not break blisters. Elevate the injured area, and get attention.
medical attention.

2.2.10 Compressed Gas Cylinders

Valve caps must be in place when cylinders are transported, moved, or stored.

Cylinder valves must be closed when cylinders are not being used and when cylinders are being moved.
Cylinders must be secured in an upright position at all times.

Cylinders must be shielded from welding and cutting operations and positioned to avoid being struck or knocked
over; contacting electrical circuits; or exposed to extreme heat sources.

Cylinders must be secured on a cradle, basket, or pallet when hoisted; they may not be hoisted by choker slings.




2.2.11 Procedures for Locating Buried Utilities
Local Utility Mark-Out Service

Name: The Spectra Group

Phone: (757) 497-5862

Where available, obtain utility diagrams for the facility.

e Review locations of sanitary and storm sewers, electrical conduits, water supply lines, natural gas lines, and fuel
tanks and lines.

e Review proposed locations of intrusive work with facility personnel knowledgeable of locations of utilities.
Check locations against information from utility mark-out service.

e Where necessary (e.g., uncertainty about utility locations), excavation or drilling of the upper depth interval
should be performed manually

e Monitor for signs of utilities during advancement of intrusive work (e.g., sudden change n advancement of auger
or split spoon).

e  When the client or other onsite party is responsible for determining the presence and locations of buried utilities,
the SSC should confirm that arrangement.

2.2.12 Confined Space Entry
(Reference CH2ZM HILL SOP HS-17, Confined Space Entry)

No confined space entry will be permitted. Confined space entry requires additional health and safety procedures,
training, and a permit. If conditions change such that confined-space entry is necessary, contact the HSM to develop
the required entry permit.

When planned activities will not include confined-space entry, permit-required confined spaces accessible to

CH2M HILL personnel are to be identified before the task begins. The SSC is to confirm that permit spaces are
properly posted or that employees are informed of their locations and hazards.

2.3 Biological Hazards and Controls
2.3.1 Snakes

Snakes typically are found in underbrush and tall grassy areas. If you encounter a snake, stay calm and look around;
there may be other snakes. Tummn 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:

pote color, size, patterns, and markings.

2.3.2 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. Become familiar with the identity of these plants. 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.

2.3.3 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 boots; spray only outside of clothing with permethrin or permanone and spray skin with only DEET; and check
yourself frequently for ticks.

If bitten by a tick, grasp it at the point of attachment and carefully remove it. After removing the tick, wash your
hands and disinfect and press the bite areas. Save the removed tick. Report the bite to human resources. Look for
symptoms of Lyme disease or Rocky Mountain spotted fever (RMSF). Lyme: a rash might appear that looks like a
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bullseye with a small welt in the center. RMSEF: a rash of red spots under the skin 3 to 10 days after the tick bite. In
both cases, chills, fever, headache, fatigue, stiff neck, and bone pain may develop. If symptoms appear, seek medical
attention.

2.3.4 Bees and Other Stinging Insects

Bee and other stinging insects may be encountered almost anywhere and may present a serious hazard, particularly to
people who are allergic. Watch for and avoid nests. Keep exposed skin to a minimum. Carry a kit if you have had
allergic reactions in the past, and inform the SSC and/or buddy. If a stinger is present, remove it carefully with
tweezers. Wash and disinfect the wound, cover it, and apply ice. Watch for allergic reaction; seek medical attention
if a reaction develops.

2.3.5 Bloodborne Pathogens
(Reference CH2M HILL SOP HS-36, Bloodborne Pathogens)

Exposure to bloodborne pathogens may occur when rendering first aid or CPR, or when coming into contact with
landfill waste or waste streams containing potentially infectious material. Exposure controls and personal protective
equipment (PPE) are required as specified in CH2M HILL SOP HS-36, Bloodborne Pathogens. Hepatitis B
vaccination must be offered before the person participates in a task where exposure is a possibility.



2.4 Contaminants of Concern
(Refer to Project Files for more detailed contaminant information)

Location and Exposure pIp*
Contaminant Maximum® Limit” IDLH" Symptoms and Effects of Exposure (eV)
Concentration (ppm)
Arsenic 0.01 mg/m® 5 Ulceration of nasal septum, respiratory irritation, dermatitis, NA
S$B:20.7 Ca gastrointestinal disturbances, peripheral neuropathy, hyperpigmentation
Cadmium 0.005 mg/m* | 9 Pulmonary edema, coughing, chest tightness/pain, headache, chills, NA
SB:6.30 Ca muscle aches, nausea, vomiting, diarrhea, difficulty breathing, loss of
sense of smell, emphysema, mild anemia
Chromium (as Cr(II) & Cr(II)) SB:72.1 0.5 mg/m’ 25 Irritated eyes, sensitization dermatitis, histologic fibrosis of lungs NA
Lead 0.05 mg/m® 100 Weakness lassitude, facial pallor, pal eye, weight loss, malnutrition, NA
SB:2990 abdominal pain, constipation, anemia, gingival lead line, tremors,

paralysis of wrist and ankles, encephalopathy, kidney disease, irritated
eyes, hypertension

Mercury 0.05 mg/m® 10 Skin and eye irritation, cough, chest pain, difficult breathing, bronchitis,
SB:0.88 preumontitis, tremors, insomnia, irritability, indecision, headache,
fatigue, weakness, GI disturbance

Footnotes:
2 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).
Appropriate value of PEL, REL, or TLV listed.

¢ IDLH = immediately dangerous to life and health (units are the same as specified “Exposure Limit” units for that contaminant); NL = No limit found in reference materials; CA = Potential occupational
carcinogen.

d PIP = photoionization potential; NA = Not applicable; UK = Unknown.

2.5 = Potential Routes of Exposure

Dermal: Contact with contaminated media. This route of | Inhalation: Vapors and contaminated particulates. This route | Other: Inadvertent ingestion of contaminated media. This
exposure is minimized through proper use of PPE, as of exposure is minimized through proper respiratory protection | route should not present a concern if good hygiene practices
specified in Section 4. and monitoring, as specified in Sections 4 and 5, respectively. are followed (e.g., wash hands and face before drinking or
smoking).




3 Project Organization and Pérsonnel

3.1 CH2M HILL Employee Medical Surveillance and Training
(Reference CH2ZM HILL SOPs HS-01, Medical Surveillance, and HS-02, Health and Safety Training)

The employees listed below are enrolled in the CH2M HILL Comprehensive Health and Safety Program and meet state
and federal hazardous waste operations requirements for 40-hour initial training, 3-day on-the-job experience, and 8-
hour annual refresher training. Employees designated “SSC” have completed a 12-hour site safety coordinator course,
and have documented requisite field experience. An SSC with a level designation (D, C, B) equal to or greater than the
level of protection being used must be present during all tasks performed in exclusion or decontamination zones.
Employees designated “FA-CPR” are currently certified by the American Red Cross, or equivalent, in first aid and CPR.
At least one FA-CPR designated employee must be present during all tasks performed in exclusion or decontamination
zones. The employees listed below are currently active in a medical surveillance program that meets state and federal
regulatory requirements for hazardous waste operations. Certain tasks (e.g., confined-space entry) and contaminants
(e.g., lead) may require additional training and medical monitoring.

Pregnant employees are to be informed of and are to follow the procedures in CH2M HILL’s SOP HS-04, Reproduction
Protection, including obtaining a physician’s statement of the employee’s ability to perform hazardous activities before
being assigned fieldwork.

Employee Name Office Responsibility SSC/FA-CPR

William Friedmann VBO Project Manager/ Activity Level D SSC; FA-CPR
Manager

Jamie Culbreth VBO Field team Leader Level D SSC; FA-CPR

3.2 Field Team Chain of Command and Communication Procedures

3.2.1 Client

Contact Name: Dawn Hayes

Phone: 757-322-4792

Facility Contact Name: Ms. Valerie Walker
Phone:757-887-4775

3.2.2 CH2M HILL

Project Manager: Friedmann, William

Health and Safety Manager: Longo, John

Field Team Leader: Culbreth, Jamie

Site Safety Coordinator: Culbreth, Jamie

The SSC is responsible for contacting the Field Team Leader and Project Manager. In general, the Project Manager will
contact the client. The Health and Safety Manager should be contacted as appropriate.

3.2.3 CH2M HILL Subcontractors
(Reference CH2M HILL SOP HS-55, Subcontractor, Contractor, and Owner)

Subcontractor:TBD
Subcontractor Contact Name: TBD
Telephone: TBD

The subcontractors listed above are covered by this HSP and must be provided a copy of this plan. However, this plan
does not address hazards associated with the tasks and equipment that the subcontractor has expertise in (e.g., drilling,
excavation work, electrical). Subcontractors are responsible for the health and safety procedures specific to their work,
and are required to submit these procedures to CH2M HILL for review before the start of field work. Subcontractors
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must comply with the established health and safety plan(s). The CH2M HILL SSC should verify that subcontractor
employee training, medical clearance, and fit test records are current and must monitor and enforce compliance with the
established plan(s). CH2M HILL’s oversight does not relieve subcontractors of their responsibility for effective
implementation and compliance with the established plan(s).

CH2M HILL should continuously endeavor to observe subcontractors' safety performance. This endeavor should be
reasonable, and include observing for hazards or unsafe practices that are both readily observable and occur in common
work areas. CH2M HILL is not responsible for exhaustive observation for hazards and unsafe practices. In addition to
this level of observation, the SSC is responsible for confirming CH2M HILL subcontractor performance against both the
subcontractor’s safety plan and applicable self-assessment checklists. Self-assessment checklists contained in
Attachment 6 are to be used by the SSC to review subcontractor performance.

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

e  Brief subcontractors on the provisions of this plan, and require them to sign the Employee Signoff Form included in

Attachment 1. '

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

When apparent non-compliance/unsafe conditions or practices are observed, notify the subcontractor safety
representative and require corrective action — the subcontractor is responsible for determining and implementing
necessary controls and corrective actions.

e  When repeat non-compliance/unsafe conditions are observed, notify the subcontractor safety representative and stop
affected work until adequate corrective measures are implemented.

e  When an apparent imminent danger exists, immediately remove all affected CH2M HILL employees and
subcontractors, notify subcontractor safety representative, and stop affected work until adequate corrective
measures are implemented. Notify the Project Manager and HSM as appropriate.

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

related communications with contractors should be conducted as follows:



4 Personal Protective Equipment (PPE)

(Reference CH2M HILL SOP HS-07, Personal Protective Equipment, HS-08, Respiratory Protection)

P

PPE Specifications *
Task Level Body Head Respirator
General site entry Work clothes; steel-toe, leather work Hardhat ©
Surveying boots; work glove. Safety glasses
Observation of material loading D Ear protection None required
for offsite disposal Oversight of
remediation and construction
Surface water sampling Work clothes or cotton coveralls Hardhat °
Aquifer testing Boots: Steel-toe, chemical-resistant boots ~ Safety glasses
Sediment sampling Modi OR steel-toe, leather work boots with Ear protection ¢
] ; odified .
Surface soil sampling D outer rubber boot covers None required
Hand augering Gloves: Inner surgical-style nitrile &
Geoprobe boring outer chemical-resistant nitrile gloves.
Groundwater sampling Coveralls: Uncoated Tyvek® Hardhat ©
Soil boring Boots: Steel-toe, chemical-resistant boots  Splash shield °
Investigation-derived waste Modified  OR steel-toe, leather work boots with Safety glasses .
(drum) sampling and disposal D outer rubber boot covers Ear protection ¢ None required.
Gloves: Inner surgical-style nitrile &
outer chemical-resistant nitrile gloves.
Test pit excavation Coveralls: Polycoated Tyvek® Hardhat ® APR, full face,
Tasks requiring upgrade Boots: Steel-toe, chemical-resistant boots ~ Splash shield ¢ MSA Ultratwin or
C OR steel-toe, leather work boots with Ear protection ¢ equivalent; with
outer rubber boot covers Spectacle inserts ~ GME-H cartridges
Gloves: Inner surgical-style nitrile & or equivalent®.
outer chemical-resistant nitrile gloves.
Tasks requiring upgrade Coveralls: Polycoated Tyvek® Hardhat © Positive-pressure
Boots: Steel-toe, chemical-resistant boots  Splash shield © demand self-
B OR steel-toe, leather work boots with Ear protection ¢ contained breathing
outer rubber boot covers Spectacle inserts  apparatus (SCBA);
Gloves: Inner surgical-style nitrile & MSA Ultralite, or
outer chemical-resistant nitrile gloves. equivalent.

Reasons for Upgrading or Downgrading Level of Protection

Upgrade'

Downgrade

e Request from individual performing tasks.
e  Change in work tasks that will increase contact or potential contact

with hazardous materials.

®  Occurrence or likely occurrence of gas or vapor emission. .
*  Known or suspected presence of dermal hazards.

e New information indicating that situation is less

hazardous than originally thought.

e  Change in site conditions that decreases the hazard.

e Instrument action levels (Section 5) exceeded.

Change in work task that will reduce contact with
hazardous materials.

Modifications are as indicated. CH2M HILL will provide PPE only to CH2M HILL employees.
®No facial hair that would interfere with respirator fit is permitted.
¢ Hardhat and splash-shield areas are to be determined by the SSC.
4 Bar protection should be worn when conversations cannot be held at distances of 3 feet or less without shouting.

© Cartridge change-out schedule is at least every 8 hours (or one work day), except if relative humidity is > 85%, or if organic vapor measurements are >
midpoint of Level C range (refer to Section 5)--then at least every 4 hours. If encountered conditions are different than those anticipated in this HSP,

contact the HSM.

fPerforming a task that requires an upgrade to a higher level of protection (e.g., Level D to Level C) is permitted only when the PPE requirements have
been approved by the HSM, and an SSC qualified at that level is present.
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5 Air Monitoring/Sampling

(Reference CH2M HILL SOP HS-06, Air Monitoring)

5.1 Air Monitoring Specifications

Instrument Tasks Action Levels® Frequency " Calibration
PID: OVM with 10.6eV lamp  Intrusive tasks 0-1 ppm Level D Initially and Daily
or equivalent 1-5 ppm Level C periodically
5-500 ppm Level B during task
Dust Monitor: Visual is All No visible Dust ~ Level D NA NA
adequate. Visible dust Implement dust controls; Level C

& Action levels apply to sustained breathing-zone measurements above background.

® The exact frequency of monitoring depends on field conditions and is to be determined by the SSC; 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.).

5.2 Calibration Specifications

(Refer to the respective manufacturer’s instructions for proper instrument-maintenance procedures)

Instrument Gas Span Reading Method
PID: OVM, 10.6 or 11.8 ¢V bulb 100 ppm RF=1.0 100 ppm 1.5 lpmreg T-
isobutylene tubing
PID: MiniRAE, 10.6 ¢V bulb 100 ppm CF =100 100 ppm 1.5 lpmreg
isobutylene T-tubing
Dust Monitor: Miniram-PDM3 0.00 mg/m’ in Dust-free area
Dust-free air Not applicable “Measure” mode  OR Z-bag with
HEPA filter
CGI: MSA 260, 261, 360, or 361 0.75% pentane N/A 50% LEL 1.5 lpmreg
+5% LEL direct tubing

5.3 Air Sampling

Sampling, in addition to real-time monitoring, may be required by other OSHA regulations where there may be exposure
to certain contaminants. Air sampling typically is required when site contaminants include lead, cadmium, arsenic,
asbestos, and certain volatile organic compounds. Contact the HSM immediately if these contaminants are encountered.

Method Description

None required



6  Decontamination
{Reference CH2M HILL SOP HS-13, Decontamination)

The SSC must establish and monitor the decontamination procedures and their effectiveness. Decontamination
procedures found to be ineffective will be modified by the SSC. The SSC must ensure that procedures are established
for disposing of materials generated on the site.

6.1 Decontamination Specifications

Personnel Sample Equipment Heavy Equipment
Boot wash/rinse ®  Wash/rinse equipment ®  Power wash
Glove wash/rinse ®  Solvent-rinse equipment ® Steam clean
Outer-glove removal e  Contain solvent waste for offsite = ® Dispose of equipment rinse water
Body-suit removal disposal to facility or sanitary sewer, or

Tnner-glove removal contain for offsite disposal

Respirator removal
Hand wash/rinse
Face wash/rinse
Shower ASAP

Dispose of PPE in municipal
trash, or contain for disposal

e Dispose of personnel rinse water
to facility or sanitary sewer, or
contain for offsite disposal

6.2 Diagram of Personnel-Decontamination Line

No eating, drinking, or smoking is permitted in contaminated areas and in exclusion or decontamination zones. The
SSC should establish areas for eating, drinking, and smoking. Contact lenses are not permitted in exclusion or
decontamination zones.

Figure 6-1 illustrates a conceptual establishment of work zones, including the decontamination line. Work zones are to
be modified by the SSC to accommodate task-specific requirements.

7 Spill-Containment Procedures

Sorbent material will be maintained in the support zone. Incidental spills will be contained with sorbent and disposed of
properly.
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8 Site-Control Plan

8.1 Site-Control Procedures
(Reference CH2M HILL SOP HS-11, Site Control)

e The SSC will conduct a site safety briefing (see below) before starting field activities or as tasks and site conditions
change.

»  Topics for briefing on site safety: general discussion of Health and Safety Plan, site-specific hazards, locations of
work zones, PPE requirements, equipment, special procedures, emergencies.
The SSC records attendance at safety briefings in a logbook and documents the topics discussed.

s Post the OSHA job-site poster in a central and conspicuous location in accordance with CH2M HILL SOP HS-71,
OSHA Postings.

¢  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.

e  Establish onsite communication consisting of the following:

—  Line-of-sight and hand signals

— Airhom

-~ Two-way radio or cellular telephone if available

Establish offsite communication.

Establish and maintain the “buddy system.”

The SCC is to conduct periodic inspections of work practices to determine the effectiveness of this plan — refer to
Sections 2 and 3. Deficiencies are to be noted, reported to the HSM, and corrected.

8.2 Hazwoper Compliance Plan
(Reference CH2M HILL SOP HS-19, Site-Specific Written Safety Plans)

Certain parts of the site work are covered by state or federal Hazwoper standards and therefore require training and
medical monitoring. Anticipated Hazwoper tasks (Section 1.1.1) might occur consecutively or concurrently with respect
to non-Hazwoper tasks. This section outlines procedures to be followed when approved activities specified in Section
1.1.2 do not require 24- or 40-hour training. Non-Hazwoper-trained personnel also must be trained in accordance with
all other state and federal OSHA requirements.

* In many cases, air sampling, in addition to real-time monitoring, must confirm that there is no exposure to gases or
vapors before non-Hazwoper-trained personnel are allowed on the site, or while non-Hazwoper-trained staff are
working in proximity to Hazwoper activities. Other data (e.g., soil) also must document that there is no potential for
exposure. The HSM must approve the interpretation of these data. Refer to subsections 2.5 and 5.3 for contaminant
data and air sampling requirements, respectively.

¢  When non-Hazwoper-trained personnel are at risk of exposure, the SSC 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

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.

¢ Remediation treatment system start-ups: Once a treatment system begins to pump and treat contaminated media, the
site is, for the purposes of applying the Hazwoper standard, considered a treatment, storage, and disposal facility
(TSDF). Therefore, once the system begins operation, only Hazwoper-trained personnel (minimum of 24 hour of
training) will be permitted to enter the site. All non-Hazwoper-trained personnel must not enter the TSDF area of the
site.
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9 Emergency Response Plan
(Reference CH2M HILL, SOP HS-12, Emergency Response)

9.1 Pre-Emergency Planning

Tha QQ narfrmn 1
The SSC performs the applicable pre-emergency planning tasks before starting field activ

response with CH2M HILL onsite parties, the facility, and local emergency-service provi

Q-:-*

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).
Confirm and post emergency telephone numbers, evacuation routes, assembly areas, and route to hospital;
communicate the information to onsite personnel.

Review changed site conditions, onsite operations, and personnel availability in relation to emergency response

procedures.

e  Where appropriate and acceptable to the client, inform emergency room and ambulance and emergency response
teams of anticipated types of site emergencies.

e 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.

Rehearse the emergency response plan before site activities begin, including driving route to hospital.

Brief new workers on the emergency response plan.

The SSC will evaluate emergency response actions and initiate appropriate follow-up actions.

9.2 Emergency Equipment and Supplies

The SSC should mark the locations of emergency equipment on the site map and post the map.

Emergency Equipment and Supplies Location
20 LB (or two 10-Ib) fire extinguisher (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

9.3 Incident Response

In fires, explosions, or chemical releases, actions to be taken include the following:

Shut down 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.

9.4 Emergency Medical Treatment

The procedures listed below may also be applied to non-emergency incidents. Injuries and illnesses (including
overexposure to contaminants) must be reported to Human Resources. If there is doubt about whether medical treatment
is necessary, or if the injured person is reluctant to accept medical treatment, contact the CH2M HILL medical
consultant. During non-emergencies, follow these procedures as appropriate.

s  Notify appropriate emergency response authorities listed in Section 9.8 (e.g., 911).



9.5

The SCC will assume charge during a medical emergency until the ambulance arrives or until the injured person is
admitted to the emergency room.

Prevent further injury.

Initiate first aid and CPR where feasible.

Get medical attention immediately.

Perform decontamination where feasible; lifesaving and first aid or medical treatment take priority.

Make certain that the injured person is accompanied to the emergency room.

When contacting the medical consultant, state that the situation is a CH2M HILL matter, and give your name and
telephone numniber, 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 9.7.

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 SSC before work begins.

Personnel will assemble at the assembly area(s) upon hearing the emergency signal for evacuation.

The SSC 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 SSC will account for all personnel in the onsite assembly area.

A designated person will account for personnel at alternate assembly area(s).

The SSC will write up the incident as soon as possible after it occurs and submit a report to the Corporate Director of
Health and Safety.

9.6 Evacuation Signals

Signal Meaning
Grasping throat with hand Emergency-help me.
Thumbs up OK; understood.

Grasping buddy’s wrist Leave area now.
Continuous sounding of horn Emergency; leave site now.

9.7

Incident Notification and Reporting

Upon any project incident (fire, spill, injury, near miss, death, etc.), immediately notify the PM and HSM. Call
emergency beeper number if HSM is unavailable.

For CH2M HILL work-related injuries or illnesses, contact and help Human Resources administrator complete an
Incident Report Form (IRF). IRF must be completed within 24 hours of incident.

For CH2M HILL subcontractor incidents, complete the Subcontractor Accident/Iliness Report Form and submit to
the HSM.
Notify and submit reports to client as required in contract.
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10 Approval

This site-specific Health and Safety Plan has been written for use by CH2M HILL only. 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

PRI R P

CONAQItioiis cnange.

10.1 Original Plan
Written By: Dan Holloway/VBO Date: 7/22/2002

Approved By: John Longo/NJO Date: 7/26/2002

s

10.2 Revisions
Revisions Made By: Jamie Culbreth/VBO ‘ Date:12/31/2002

Revisions to Plan:

Revisions Approved By: Date:

11 Attachments

Attachment 1: Employee Signoff Form — Field Safety Instructions

Attachment 2: Project-Specific Chemical Product Hazard Communication Form
Attachment 3: Chemical-Specific Training Form

Attachment 4: Emergency Contacts

Attachment 5: Project H&S Forms/Permits

Attachment 6: Project Activity Self-Assessment Checklists

Attachment 7: Applicable Material Safety Data Sheets



CH2ZMHILL

EMPLOYEE SIGNOFF FORM
Health and Safety Plan

e  The CH2M HILL project employees and subcontractors listed below have been provided with a copy of this HSP, have read and

understood it, and agree to abide by its provisions.

Project Name: Sites 3 and 6

Project Number: 138804.CLFS

EMPLOYEE NAME
(Please print)

EMPLOYEE SIGNATURE

COMPANY

DATE
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CH2MHILL

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 SSC shall verify that training is provided on the hazards associated with these chemicals and the control measures to be
used to prevent exposure to CH2M HILL and subcontractor personnel. Labeling and MSDS systems will also be explained.

Project Name: Sites 3 and 6 Project Number: 138804.CLFS

MSDSs will be maintained at the

" . Virginia Beach Office, and with the Field team on site
following location(s):

Hazardous Chemical Products Inventory

Container labels

: MSDS
Chemical Quantity Location Available Identity Hazard
Methanol <1 Gallon Support/Decon Zones yes

Refer to SOP HS-05 Hazard Communication for more detailed information.




CH2MHILL
CHEMICAL-SPECIFIC TRAINING FORM

Location: Project # : 138804.CL.FS
HCC: Trainer:
TRAINING PARTICIPANTS:
NAME SIGNATURE NAME SIGNATURE

REGULATED PRODUCTS/TASKS COVERED BY THIS TRAINING:

The HCC shall use the product MSDS to provide the following information concerning each of the products listed above.
[l 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 shall 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 CH2M HILL’s written hazard communication program shall be made
available for employee review in the facility/project hazard communication file.
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Emergency Contacts
Jigy Hisur CH2M HILL Emergency Beeper — 888/444-1 226

Medlcal Emergency 911 CH2M HILIL Medical Consultant
Facility Medical Response #: 757-396-3333 Dr. Peter Greaney
Local Ambulance #: 757-396-3333 GMG WorkCare, Orange, CA
800/455-6155
(After hours calls will be returned within 20 minutes)
Fire/Spill Emergency -- 911 Utilities Emergency
Facility Fire Response # 757-396-3335 Water: 757-382-3550
Local Fire Dept #: 757-382-6297 Gas: 1-877-572-3342
Electric: 1-888-667-3000
Security & Police — 911 Corporate Director Health and Safety
Facility Security # 757-396-5111 Name: - Dave McCormack/SEA
Local Police #: 757-382-6161 Phone: 206/453-5005
24-hour emergency beeper: 888-444-1226
Designated Safety Coordinator (DSC) Health and Safety Manager (HSM)
Name: William Friedmann Name: John Longo
Phone: 757-460-3734x19 Phone: 973-316-9300x4543
Project Manager Regional Human Resources Department
Name: William Friedmann Name: Cindy Bauder
Phone: 757-460-3734x19 Phone: 703-471-1508
Federal Express Dangerous Goods Shipping Worker’s Compensation and Auto Claims
Phone: 800/238-5335 Sterling Administration Services
CH2M HILL Emergency Number for Shipping Phone: 800/420-8926 After hours: 800/497-4566

Dangerous Goods

Phone: 800/255-3924 Report fatalities AND report vehicular accidents involving

pedestrians, motorcycles, or more than two cars.
Contact the Project Manager. Generally, the Project Manager will contact relevant government agencies.

Facility Alarms: To be identified on site Evacuation Assembly Area(s): To be determined on site based
on location of project vehicle

Facility/Site Evacuation Route(s): See site map

Hospital Name/Address: Mayview Hospital/Oakley Street Hospital Phone #: 757-398-2200

.. - Directions to Hospital '
Leave the main gate of the Annex and take a left onto Victory Blvd. At Route 17 (George Wash. Hwy) take a right and
go north. Make left onto Frederick Blvd. and continue until it dead-ends. Make a left onto High Street, the hospital is
on the right at the first light.
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CH2M HILL HEALTH AND SAFETY PLAN
~~  Attachment 6

Project Activity Self-Assessment Checklists
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CH2MHILL
H&S Self-Assessment Checklist - EXCAVATIONS Page 1 of 2

This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the project’s
HSP/FSI.

This checklist is to be used at locations where: 1) CH2M HILL employees enter excavations (complete Sections 1 and 3),
and/or 2) CH2M HILL oversight of an excavation subcontractor is required (complete entire checklist).

SSC/DSC may consult with excavation subcontractors when completing this checklist, but shall not direct the means and
methods of excavation operations nor direct the details of corrective actions. Excavation subcontractors shall determine how to
correct deficiencies and we must carefully rely on their expertise. Items considered to be imminently dangerous (possibility of
serious injury or death) shall be corrected immediately or all exposed personnel shall be removed from the hazard until
corrected.

Completed checklists shall be sent to the health and safety manager for review.

Project Name: Project No.:
Location: PM:
Auditor: Title: Date:

This specific checklist has been completed to:

[l BEvaluate CH2M HILL employee exposures to excavation hazards
[} Evaluate a CH2M HILL subcontractor’s compliance with excavation H&S requirements
Subcontractors Name:

Check “Yes” if an assessment item is complete/correct.
Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate attention of the excavation
subcontractor. Section 3 must be completed for all items checked “No.”

e Check “N/A” if an item is not applicable.

e Check “N/O” if an item is applicable but was not observed during the assessment.

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice HS-32.

SECTION 1 Yes

2
)

N/A N/O

PERSONNEL SAFE WORK PRACTICES (3.1)

Competent person has completed daily inspection and has authorized entry

Personnel aware of entry requirements established by competent person

Protective systems are free from damage and in stable condition

Surface objects/structures secured from falling into excavation

Potential hazardous atmospheres have been tested and found to be at safe levels
Precautions have been taken to prevent cave-in from water accumulation in the excavation
Personnel wearing appropriate PPE, per HSP/FSI
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SELF-ASSESSMENT CHECKLIST - EXCAVATION REV.0




CH2Z2MHILL

H&S Self-Assessment Checklist - EXCAVATIONS Page 2 of 2
SECTION 2 Yes No N/A N/O

GENERAL (3.2.1)

8. Daily safety briefing/meeting conducted with personnel

9. Excavation and protective systems adequately inspected by competent person

10. Defective protective systems or other unsafe conditions corrected before entry

11. Guardrails provided on walkways over excavation 6 or deeper

12. Barriers provided at excavations 6’ or deeper when not readily visible

13. Barriers or covers provided for wells, pits, shafts, or similar excavation 6’ or deeper
14. Excavating equipment operated safely (use earthmoving equipment checklist in HS-27)

PRIOR TO EXCAVATING (3.2.2)
15. Location of underground utilities and installations identified

EXCAVATING ACTIVITIES (3.2.3)

16. Rocks, trees, and other unstable surface objects removed or supported

17. Exposed underground utility lines supported

18. Undermined surface structures supported or determined to be in safe condition
19. Warning system used to remind equipment operators of excavation edge

EXCAVATION ENTRY (3.24)

20. Trenches >4’ deep provided with safe means of egress within 25°

21. Structure ramps designed and approved by competent person

22. Potential hazardous atmospheres tested prior to entry

23. Rescue equipment provided where potential for hazardous atmospheres exists

24. Ventilation used to control hazardous atmospheres and air tested frequently

25. Appropriate respiratory protection used when ventilation does not control hazards
26. Precautions taken to prevent cave-in from water accumulation in the excavation
27. Precautions taken to prevent surface water from entering excavation

28. Protection provided from falling/rolling material from excavation face

29. Spoil piles, equipment, materials restrained or kept at least 2’ from excavation edge

EXCAVATION PROTECTIVE SYSTEMS (3.2.5)

30. Protective systems used for excavations 5° or deeper

31. Protective systems for excavation deeper than 20° designed by registered PE

32. If soil unclassified, maximum allowable slope is 34 degrees

33. Protective systems free from damage

34. Protective system used according to manufacturer recommendations and not subjected to
loads exceeding design limits

35. Protective system components securely connected to prevent movement or failure

36. Cave-in protection provided while entering/exiting shielding systems

37. Personnel removed from shielding systems when installed, removed, or vertical movement

PROTECTIVE SYSTEM REMOVAL (3.2.6)

38. Protective system removal starts and progresses from excavation bottom

39. Protective systems removed slowly and cautiously

40. Temporary structure supports used if failure of remaining components observed
41. Backfilling taking place immediately after protective system removal

EXCAVATING AT HAZARDOUS WASTE SITES (3.2.7)
42. Waste disposed of according to HSP
43. Appropriate decontamination procedures being followed, per HSP
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CH2MHILL
H&S Self-Assessment Checklist - EARTHMOVING EQUIPMENT Page 1 of 2

This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the project’s
HSP/FSI. This checklist is to be used at locations where CH2M HILL employees are potentially exposed to hazards associated
with earthmoving equipment.

DSC may consult with earthmoving equipment contractors when completing this checklist, but shall not direct the means and
methods of equipment operations nor direct the details of corrective actions. Earthmoving equipment contractors shall
determine how to correct deficiencies and we must carefully rely on their expertise. Items considered to be imminently
dangerous (possibility of serious injury or death) shall be corrected immediately or all exposed personnel shall be removed
from the hazard until corrected.

Project Name: Project No.:
Location: PM:
Auditor: Title: Date:

This specific checklist has been completed to:

[] Evaluate CH2M HILL employee exposures to earthmoving equipment hazards
[] Evaluate a CH2M HILL subcontractor’s compliance with earthmoving equipment H&S requirements
Subcontractors Name:

Check “Yes” if an assessment item is complete/correct.
Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate attention of the earthmoving
equipment subcontractor. Section 3 must be completed for all items checked “No.”

e  Check “N/A” if an item is not applicable.

e Check “N/O” if an item is applicable but was not observed during the assessment.

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice HS-27.

SECTION 1 Yes _No N/A_ _N/O

PERSONNEL SAFE WORK PRACTICES (3.1)

1. Only authorized personnel operating earthmoving equipment

2. Personnel maintaining safe distance from operating equipment

3. Personnel and equipment operator in close communication when personnel must
be in proximity of operating equipment

4. Personnel approach operating equipment safely

Personnel wearing high-visibility and/or reflective vests when close to

operating equipment

Personnel riding only in seats of equipment cab and using seat belts

Personnel not positioned under hoisted loads

Personnel not hoisted by equipment

Personnel instructed not to approach equipment that has become

electrically energized

10. Personnel wearing appropriate PPE, per HSP/FSI
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CH2MIHILL

H&S Self-Assessment Checklist - EARTHMOVING EQUIPMENT Page 2 of 2
SECTION 1 Yes No N/A N/O
GENERAL (3.2.1)
11. Daily safety briefing/meeting conducted with crew O O O 0O
12. Daily inspection of equipment and equipment accessories conducted before use O O O O
13. At least one fire extinguisher available at the equipment operating area 0O 0O O O
EARTHMOVING EQUIPMENT COMPONENTS (3.2.2)
14. Backup alarm or spotter used when backing equipment OO O O O
15. Operational horn provided on bi-directional equipment O O O O
16. Safe clearance distance maintained while working under overhead powerlines O O O O
17. Safe distance is maintained while traveling under powerlines 0 O O 0O
SECTION 2
Complete this section for all items checked “No” in Section 1. Deficient items must be corrected in a timely manner.
Date

ITtem # Corrective Action Planned/Taken

Corrected




CH2M HILL HEALTH AND SAFETY PLAN
~~  Attachment 7

Applicable Material Safety Data Sheets

Material Safety Data Sheet
Methy! Alcohol, Reagent ACS, 99.8% (GC)
ACC# 95294

MSDS Name: Methyl Alcohol, Reagent ACS, 99.8% (GC)
Catalog Numbers: AC423950000, AC423950010, AC423950020, AC423955000, AC9541632,
AC423952
Synonyms: Carbinol; Methanol; Methyl hydroxide; Monohydroxymethane; Pyroxylic spirit; Wood
alcohol; Wood naptha; Wood spirit; Monohydroxymethane; Methyl hydrate.
Company Identification:

Acros Organics N.V.
One Reagent Lane
Fair Lawn, NJ 07410

For information in North America, call: 800-ACROS-01

For emergencies in the US, call CHEMTREC: 800-424-9300

Methyl alcohol

Hazard Symbols: TF
. - 1

EMERGENCY OVERVIEW
Appearance: clear, colorless. Flash Point: 11 deg C. Poison! Cannot be made non-poisonous. Causes
eye and skin irritation. May be absorbed through intact skin. This substance has caused adverse
reproductive and fetal effects in animals. Danger! Flammable liquid and vapor. Harmful if
inhaled. May be fatal or cause blindness if swallowed. May cause central nervous system depression.
May cause digestive tract irritation with nausea, vomiting, and diarrhea. Causes respiratory tract
irritation. May cause liver, kidney and heart damage.
Target Organs: Kidneys, heart, central nervous system, liver, eyes.

Potential Health Effects

Eye: Produces irritation, characterized by a burning sensation, redness, tearing, inflammation, and
possible corneal injury. May cause painful sensitization to light.

Skin: Causes moderate skin irritation. May be absorbed through the skin in harmful amounts.
Prolonged and/or repeated contact may cause defatting of the skin and dermatitis.

Ingestion: May be fatal or cause blindness if swallowed. May cause gastrointestinal irritation with
nausea, vomiting and diarrhea. May cause systemic toxicity with acidosis. May cause central nervous
system depression, characterized by excitement, followed by headache, dizziness, drowsiness, and
nausea. Advanced stages may cause collapse, unconsciousness, coma and possible death due to
respiratory failure. May cause cardiopulmonary system effects.

Inhalation: Harmful if inhaled. May cause adverse central nervous system effects including
headache, convulsions, and possible death. May cause visual impairment and possible permanent

S



blindness. Causes irritation of the mucous membrane.
Chronic: Prolonged or repeated skin contact may cause dermatitis. Chronic inhalation and ingestion
may cause effects similar to those of acute inhalation and ingestion. Chronic exposure may cause
reproductive disorders and teratogenic effects. Laboratory experiments have resulted in mutagenic
effects. P ause liver, ki d heart d

Eyes: Immediately flush eyes with plenty of water for at least 15 minutes, occasionally lifting the
upper and lower eyelids. Get medical aid immediately.

Skin: Immediately flush skin with plenty of soap and water for at least 15 minutes while removing
contaminated clothing and shoes. Get medical aid if irritation develops or persists. Wash clothing
before reuse.

Ingestion: If victim is conscious and alert, give 2-4 cupfuls of milk or water. Never give anything by
mouth to an unconscious person. Get medical aid immediately. Induce vomiting by giving one
teaspoon of Syrup of Ipecac.

Inhalation: Get medical aid immediately. Remove from exposure to fresh air immediately. If
breathing is difficult, give oxygen. Do NOT use mouth-to-mouth resuscitation. If breathing has
ceased apply artificial respiration using oxygen and a suitable mechanical device such as a bag and a
mask.

t inhibit methanol metabolism

General Information: Containers can build up pressure if exposed to heat and/or fire. As in any
fire, wear a self-contained breathing apparatus in pressure-demand, MSHA/NIOSH (approved or
equivalent), and full protective gear. Water runoff can cause environmental damage. Dike and collect
water used to fight fire. Vapors can travel to a source of ignition and flash back. During a fire,
irritating and highly toxic gases may be generated by thermal decomposition or combustion.
Flammable Liquid. Can release vapors that form explosive mixtures at temperatures above the
flashpoint. Use water spray to keep fire-exposed containers cool. Water may be ineffective. Material
is lighter than water and a fire may be spread by the use of water. Vapors may be heavier than air.
They can spread along the ground and collect in low or confined areas. May be ignited by heat,
sparks, and flame.

Extinguishing Media: For small fires, use dry chemical, carbon dioxide, water spray or alcohol-
resistant foam. Use water spray to cool fire-exposed containers. Water may be ineffective. For large
fires, use water spray, fog or alcohol-resistant foam. Do NOT use straight streams of water

General Information: Use proper personal protective equipment as indicated in Section 8.
Spills/Leaks: Scoop up with a nonsparking tool, then place into a suitable container for disposal.
Use water spray to disperse the gas/vapor. Remove all sources of ignition. Absorb spill using an
absorbent, non-combustible material such as earth, sand, or vermiculite. Do not use combustible
materials such as saw dust. Provide ventilation. A vapor suppressing foam may be used to reduce
. Water spray ma ignition i

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before reuse.
Ground and bond containers when transferring material. Do not breathe dust, vapor, mist, or gas. Do
not get in eyes, on skin, or on clothing. Empty containers retain product residue, (liquid and/or
vapor), and can be dangerous. Keep container tightly closed. Avoid contact with heat, sparks and



flame. Do not ingest or inhale. Use only in a chemical fume hood. Do not pressurize, cut, weld,
braze, solder, drill, grind, or expose empty containers to heat, sparks or open flames.
Storage: Keep away from heat, sparks, and flame. Keep away from sources of ignition. Store in a
-~ cool, dry, well-ventilated area away from incompatible substances. Flammables-area. Keep
' tai tightly closed. Do not store in aluminum or lead container

Engineering Controls: Use explosion-proof ventilation equipment. Facilities storing or utilizing this
material should be equipped with an eyewash facility and a safety shower. Use adequate general or
local exhaust ventilation to keep airborne concentrations below the permissible exposure limits. Use
only under a chemical fume hood.

Exposure Limits

kin - potential
ffor cutaneous
jabsorption

OSHA Vacated PELs: Methyl alcohol: 200 ppm TWA; 260 mg/m3 TWA; 250 ppm STEL; 325 mg/m3
STEL
Personal Protective Equipment
Eyes: Wear chemical goggles.
Skin: Wear appropriate protective gloves to prevent skin exposure.
Clothing: Wear appropriate protective clothing to prevent skin exposure.
~_  Respirators: A respiratory protection program that meets OSHA's 29 CFR §1910.134 and ANSI
Z88.2 requirements or European Standard EN 149 must be followed whenever workplace conditions
rrant irator's use.

Physical State: Liquid
Appearance: clear, colorless
Odor; alcohol-like - weak odor
pH: Not available.
Vapor Pressure: 128 mm Hg @ 20 deg C
Vapor Density: 1.11 (Air=1)
Evaporation Rate:5.2 (Ether=1)
Viscosity: 0.55 cP 20 deg C
Boiling Point: 64.7 deg C @ 760.00mm Hg
Freezing/Melting Point:-98 deg C
Autoignition Temperature: 464 deg C ( 867.20 deg F)
Flash Point: 11 deg C ( 51.80 deg F)
Decomposition Temperature:Not available.
NFPA Rating: (estimated) Health: 1; Flammability: 3; Reactivity: 0
Explosion Limits, Lower:6.0 vol %
Upper: 36.00 vol %
Solubility: miscible
Specific Gravity/Density:.7910g/cm3
- Molecular Formula:CH40
Molecular Weight:32.04
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Ecotoxicity: Fish: Fathead Minnow: 29.4 g/L; 96 Hr; LC50 (unspecified) Goldfish: 250 ppm; 11 Hr;
resulted in death Rainbow trout: 8000 mg/L; 48 Hr; LC50 (unspecified) Rainbow trout: LC50 = 13~
68 mg/L; 96 Hr.; 12 degrees C Fathead Minnow: LC50 = 29400 mg/L; 96 Hr.; 25 degrees C, pH
7.63 Rainbow trout: LC50 = 8000 mg/L; 48 Hr.; Unspecified ria: Phytobacterium phosphoreum:
EC50 = 51,000-320,000 mg/L; 30 minutes; Microtox test No data available.

Environmental: Dangerous to aquatic life in high concentrations. Aquatic toxicity rating: TLm
96>1000 ppm. May be dangerous if it enters water intakes. Methyl alcohol is expected to biodegrade
in soil and water very rapidly. This product will show high soil mobility and will be degraded from the
ambient atmosphere by the reaction with photochemically produced hyroxyl radicals with an
estimated half-life of 17.8 days. Bioconcentration factor for fish (golden ide) < 10. Based on a log
Kow of -0.77, the BCF value for methanol can be estimated to be 0.2.

Physical: No information available.

Other: None

Chemical waste generators must determine whether a discarded chemical is classified as a
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR Parts
261.3. Additionally, waste generators must consult state and local hazardous waste regulations to
ensure complete and accurate classification.

RCRA P-Series: None listed.

RCRA U-Series: CAS# 67-56-1: waste nhumber U154, (Ignitable waste).

:I;:zzllng IMETHANOL
{Hazard Class: 13 3(6.1)

§UN Number: JUN1230 JUN1230

|Packing Group: [II 11

pdditional [FLASHPOINT 11 C

US FEDERAL

TSCA

CAS# 67-56-1 is listed on the TSCA inventory.

Health & Safety Reporting List

None of the chemicals are on the Health & Safety Reporting List.
Chemical Test Rules

None of the chemicals in this product are under a Chemical Test Rule.
Section 12b

None of the chemicals are listed under TSCA Section 12b.

TSCA Significant New Use Rule

None of the chemicals in this material have a SNUR under TSCA.
SARA

Section 302 (RQ)



CAS# 67-56-1: final RQ = 5000 pounds (2270 kg)

Section 302 (TPQ)

None of the chemicals in this product have a TPQ.

SARA Codes

CAS # 67-56-1: acute, flammable.

Section 313

This material contains Methyl alcohol (CAS# 67-56-1, 99%),which is subject to the reporting
requirements of Section 313 of SARA Title III and 40 CFR Part 373.

Clean Air Act: .

CAS# 67-56-1 is listed as a hazardous air pollutant (HAP). This material does not contain any Class
1 Ozone depletors. This material does not contain any Class 2 Ozone depletors.

Clean Water Act:

None of the chemicals in this product are listed as Hazardous Substances under the CWA. None of
the chemicals in this product are listed as Priority Pollutants under the CWA. None of the chemicals
in this product are listed as Toxic Pollutants under the CWA,

OSHA:

None of the chemicals in this product are considered highly hazardous by OSHA.

STATE

CAS# 67-56-1 can be found on the following state right to know lists: California, New Jersey,
Florida, Pennsylvania, Minnesota, Massachusetts.

California No Significant Risk Level: None of the chemicals in this product are listed.
European/International Regulations

European Labeling in Accordance with EC Directives

Hazard Symbols: '

TF

Risk Phrases:

R 11 Highly flammable.

R 23/24/25 Toxic by inhalation, in contact with skin

and if swallowed.

R 39/23/24/25 Toxic : danger of very serious

irreversible effects through inhalation, in contact

with skin and if swallowed.

Safety Phrases:

S 16 Keep away from sources of ignition - No
smoking.

S 36/37 Wear suitable protective clothing and
gloves. '

S 45 In case of accident or if you feel unwell, seek
medical advice immediately (show the label where
possible).

S 7 Keep container tightly closed.

WGK (Water Danger/Protection)

CAS# 67-56-1: 1

Canada

CAS# 67-56-1 is listed on Canada's DSL List. CAS# 67-56-1 is listed on Canada's DSL List.
This product has a WHMIS classification of B2, D1A, D2B.

CAS# 67-56-1 is listed on Canada's Ingredient Disclosure List.

Exposure Limits

CAS# 67-56-1: OEL-ARAB Republic of Egypt:TWA 200 ppm (260 mg/m3);Ski

n OEL-AUSTRALIA:TWA 200 ppm (260 mg/m3);STEL 250 ppm;Skin OEL-BELGIU
M:TWA 200 ppm (262 mg/m3);STEL 250 ppm;Skin OEL-CZECHOSLOVAKIA:TWA 10
0 mg/m3;STEL 500 mg/m3 OEL-DENMARK:TWA 200 ppm (260 mg/m3);Skin OEL-
FINLAND:TWA 200 ppm (260 mg/m3);STEL 250 ppm;Skin OEL-FRANCE:TWA 200
ppm (260 mg/m3);STEL 1000 ppm (1300 mg/m3) OEL-GERMANY:TWA 200 ppm (2
60 mg/m3);Skin OEL-HUNGARY:TWA 50 mg/m3;STEL 100 mg/m3;Skin JANS OEL
-JAPAN:TWA 200 ppm (260 mg/m3);Skin OEL-THE NETHERLANDS:TWA 200 ppm (



260 mg/m3);Skin OEL-THE PHILIPPINES:TWA 200 ppm (260 mg/m3) OEL-POLA
ND:TWA 100 mg/m3 OEL-RUSSIA:TWA 200 ppm;STEL 5 mg/m3;Skin OEL-SWEDEN
:TWA 200 ppm (250 mg/m3);STEL 250 ppm (350 mg/m3);Skin OEL-SWITZERLAN
D:TWA 200 ppm (260 mg/m3);STEL 400 ppm;Skin OEL-THAILAND:TWA 200 ppm
(260 mg/m3) OEL-TURKEY:TWA 200 ppm (260 mg/m3) OEL-UNITED KINGDOM:TW
A 200 ppm (260 mg/m3);STEL 250 ppm;Skin OEL IN BULGARIA, COLOMBIA, JO
RDAN, KOREA check ACGIH TLV OEL IN NEW ZEALAND, SINGAPORE, VIETNAM ch
ck ACGI TL

MSDS Creation Date: 7/21/1999

Revision #4 Date: 3/14/2001

The information above is believed to be accurate and represents the best information currently available to us.
However, we make no warranty of merchantability or any other warranty, express or implied, with respect to
such information, and we assume no liability resulting from its use. Users should make their own investigations
to determine the suitability of the information for their particular purposes. In no event shall Fisher be liable for
any claims, losses, or damages of any third party or for lost profits or any special, indirect, incidental,
consequential or exemplary damages, howsoever arising, even if Fisher has been advised of the possibility of
such damages.
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CH2MHILL
Drilling
Standard of Practice HSE-35

1.0  Applicability and Scope

1.1 Applicability

This Standard of Practice (SOP) applies to: 1) CH2M HILL employees who are potentially
exposed to hazards associated with drilling operations because of their proximity to the drilling
work location, and/or 2) CH2M HILL Safety Coordinators (SCs) who may be responsible for
providing oversight of a drilling subcontractor's operation. This SOP is applicable to all forms
of drilling activities, including cable tool, rotary, geo-probe, rotosonic, and hollow-stem auger
drilling. Drilling is defined as any man-made boring of holes in hard materials or an earth
surface, usually by rotating abrasion or repeated blows.

1.2 Scope

This SOP provides information regarding the spectrum of hazards and issues to be addressed
during each phase of a project associated with drilling operations. Drilling hazards addressed
in this SOP include contacting overhead powerlines, masts acting as lightning rods, overturning
because of top-heavy configuration and poor footing, drilling into underground utilities or
structures, catching persons in rotating parts of the drill equipment and drilling operations in
areas with known or potential Ordnance Explosives (OE)/ Unexploded Ordnance (UXO)
hazards (HSE-91). CH2M HILL employees who work in proximity to drilling activities must
take precautions to avoid these hazards and be aware of associated safe work practices.

As described in the “Subcontractor, Contractor, and Owner” SOP HSE-55, responsibilities for
health and safety (HS&E) are expressly defined through the subcontract terms and conditions,
and CH2M HILL's HS&E practices in the field are determined based on these defined
responsibilities. Consistent with HSE-55, drilling subcontractors must determine how to drill
safely and in compliance with applicable HS&E regulations and industry standards, and how to
correct deficiencies. CH2M HILL employees shall not direct the means and methods of safe
drilling operations or details of corrective actions.

1.3 Regulatory Review

There are no Occupational Safety and Health Administration (OSHA) regulations specific to
drilling activities; however, OSHA has authority to issue citations for unsafe and/or
unhealthful conditions based on failure to comply with established industry standards.

2.0 Project Planning

21 Training Requirements

CH2M HILL employees who work on projects that involve only drill rigs or earthmoving
equipment used for the purpose of moving earth or lifting underground objects (Level 2
construction projects) are required to complete either the CH2M HILL Drilling/Excavating
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Construction Safety training course or the CH2M HILL 10-Hour Construction Safety Awareness
training course. The 10-Hour course was developed for Level 1 construction projects, but
covers the necessary information for Level 2 construction projects.

CH2M HILL employees who work on projects involving construction, renovation/
modification, or demolition of a structure, building, and/ or facility; or projects involving heavy
equipment, other than drill rigs or earthmoving equipment (Level 1 construction projects) are
required to complete the CH2M HILL 10-Hour Construction Safety Awareness training course.

Additional information regarding construction training requirements may be found in the
“Frequently Asked Questions: Construction Safety Training” document.

Waste management training is required where waste streams (e.g., drill cuttings, purge water,
decontamination water, PPE) will be generated.

Drilling subcontractors are responsible for complying with all applicable HS&E training
requirements and for providing the training necessary to complete their tasks safely.

Drilling activities that are performed at hazardous waste projects also require hazardous waste
training. Subcontractors are responsible for ensuring their employees have received hazardous
waste training.

CH2M HILL employees and subcontractors who work on projects that involve OE must
complete the additional training requirements and provide qualified UXO technicians as
described in HSE-91.

2.2 Medical Surveillance Requirements

There are no medical surveillance requirements specific to drilling activities; however, locations
that involve toxicological (HS-65-70) or OE/UXO (HSE-91) hazards or respiratory protection
(FHS-08) may require medical surveillance. Subcontractors are responsible for ensuring their
employees receive medical surveillance as required.

2.3 Competent Person Requirements

Drilling subcontractors shall provide a competent person to inspect the drill rig and associated
equipment and to oversee all drilling activities. The competent person shall be capable of
identifying drilling hazards and have the authority to take corrective actions to eliminate the
hazards.

CH2M HILL employees and subcontractors who work on projects that involve OE are
responsible for providing a competent person to oversee OE operations as described in HSE-91.

24 Safety Equipment

Drilling subcontractors are responsible for providing all personal protective equipment (PPE)
necessary for its employees. CH2M HILL shall provide PPE only for its own employees. Other
safety equipment shall be provided as delineated in the subcontract and referenced documents.
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e Detection equipment shall be provided if the exact location of underground utilities cannot
be determined.

* Air monitoring instruments shall be provided if the potential for a hazardous atmosphere
exists within the drilling location.

o High-visibility warning vests should be provided when personnel are exposed to public
vehicular traffic.

¢ Minimum PPE includes safety-toed shoes/boots, hard hats, safety glasses, and hearing
protection. Body protection (such as gloves, coveralls, or Tyvek) and respirators may be
needed when chemical hazards exist.

o Fall protection shall be provided when personnel are exposed to a fall of 6 feet or greater.
This includes individuals climbing the drill rig mast.

¢ Lockout/tagout devices may be required for on-the-job maintenance of equipment.

e Adequate supplies of first aid materials should be available at the work site.

2.5 Subcontractor Selection

Drilling subcontractors are selected as described in the “Subcontractor, Contractor, and Owner”
SOP HSE-55. The “Subcontractor Safety Procedure Criteria - Drilling” found in Attachment 1
provides the minimum criteria for drilling safety procedures. These criteria shall be used by
the Health and Safety Manager (HSM) to review subcontractor drilling procedures submitted
when CH2M HILL oversight is required by SOP HSE-55.

OE/UXO subcontractors are selected as described in the “Subcontractor, Contractor, and
Owner” SOP HSE-55 and Ordnance Explosives (OE) Standard of Practice HSE- 91. These
criteria shall be used by the UXO Safety Officer (UXOSO) to review subcontractor OE/UXO
procedures.

2.6 Planning Activities

The exact location of underground utilities and structures must be identified. Many states have
a one-call phone number for locating underground utilities (refer to the project’s written safety
plan). The party responsible for this action shall be delineated in the subcontract.

Drilling subcontractors shall determine the safest drilling location based on topography and
location of utility lines, both underground and overhead. It may be necessary for the
subcontractor to contact the utility company to deenergize and ground the powerlines when
safe clearance distances cannot be maintained from overhead lines.

Subcontractor training and current medical examinations (when required) shall be verified prior
to the start of field operations.

Determine if the aquifer is designated as a sole source aquifer, if the project is located near
water wells or "well fields" supplying public water systems, or if the project will require
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withdrawals of large amounts of water. The Environmental Compliance Coordinator (ECC) can
determine if these conditions require a permit (see Section 3.3).

Drilling activities that are performed on sites with known or potential Ordnance Explosives
(OE) hazards must implement OE/UXO avoidance during access, setup and drilling operations
as described in Section 3.2.8 and HSE-91. Subcontractors are responsible for ensuring qualified
UXO technicians provide OE/UXO avoidance support (HSE-91).

3.0 Project Execution

341 Safe Work Practices

The requirements of this section shall be followed by CH2M HILL employees who are
potentially exposed to hazards associated with drilling activities, regardless of the company
performing the drilling operation. These requirements also pertain to drilling subcontractor
personnel when CH2M HILL is providing oversight.

e Only authorized personnel are permitted to operate drill rigs. Drilling subcontractors shall
ensure that each drill rig operator is qualified to safely operate the specific equipment
through appropriate training and/or experience.

e Personnel shall be cleared from areas surrounding drill rigs during every startup.
e Personnel shall stay clear of the rotating augers and other rotating components of drill rigs.

e Personnel shall stay as clear as possible of all hoisting operations. Loads shall not be hoisted
overhead of personnel.

e Personnel shall not wear loose-fitting clothing or other items such as rings or watches that
could get caught in moving parts. Individuals with long hair should have it restrained.

e If equipment becomes electrically energized, personnel shall be instructed not to touch any
part of the equipment or attempt to touch any person who may be in contact with the
electrical current. The utility company or appropriate party shall be contacted to have line
deenergized prior to approaching the equipment.

e Smoking around drilling operations is prohibited.

e Personnel shall wear the appropriate PPE. Minimum protection includes safety-toed
shoes/boots, hard hats, safety glasses, and hearing protection. Gloves, coveralls, Tyvek,
and respirators may also be required based on the chemical hazards (refer to the project’s
written safety plan).

3.2 Regulations/Industry Standards

The following subsections provide the minimum regulatory and industry standard
requirements pertaining to drilling operations. Drilling subcontractors are responsible and
accountable for implementing these requirements as well as requirements established in their
own safety procedures.
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As described in the “Subcontractor, Contractor, and Owner” SOP HSE-55, CH2M HILL's project
SC may be required to provide oversight of a drilling subcontractor. The following subsections
are provided to inform the SC of established regulations and industry standards so that an
appropriate level of oversight may be provided. Subcontractors retain control over their
practices, and CH2M HILL's oversight does not relieve them of their own responsibility for
effective implementation and enforcement of HS&E requirements.

3.21 General

* A daily safety briefing/meeting should be conducted with all drilling personnel to discuss
the work planned for the day and the HS&E requirements to be followed.

 The drill rig and associated equipment should be inspected each day, before use, to ensure
safe operational condition. This inspection should include, at a minimum, the “kill” switch,
cathead, ropes, hoses, pressurized lines, operator controls, and drilling tools.

3.2.2 Drill Rig Placement

e The location of underground utilities such as electric, fuel, water, cable, telephone, and
sewer either in service or abandoned shall be identified before drilling is permitted. Utility
companies and/or installation owners shall be contacted for exact location. When the exact

location cannot be identified, detection equipment or other acceptable means of locating the
utility lines shall be used before drilling.

¢ Safe clearance distances shall be maintained between overhead powerlines and any part of
the drill rig unless the powerlines have been deenergized and grounded or where insulating
barriers have been installed to prevent physical contact. To avoid physical contact and
potential arcing from the powerline to the drill rig, rigs shall remain at least 10 feet from
overhead powerlines for voltages of 50 kV or less and 10 feet plus %2 inch for every 1 kV
over 50 kV. When it is difficult for the drill rig operator to maintain the safe clearance
distance, a person shall be designated to observe the clearance and warn the operator.

e Drilling pad preparation is recommended, particularly on steep slopes or areas that are
covered with dry dead grass and weeds. Clean fill or gravel can be brought in to cover
areas with surface contamination and to construct a relatively level work surface. Care
should be taken in constructing pads if extensive cutting into existing slopes or surfaces is
required to level the area. Areas in which extensive fill is required should be avoided.
Compaction is recommended if significant amounts of fill are needed.

» The drill rig should be leveled and stabilized with jacks and adequate cribbing before
raising the mast and during drilling operations. Cribbing materials should be made from
materials that are capable of supporting the weight of the rig. Care should be taken in
muddy, soggy soils, or partially frozen areas. In addition to cribbing, guy wires should be
used to improve stability if the rig is located on wet, partially frozen ground, or in areas
with loose, caving soil, or in an area subject to frequent gusty winds.

3.2.3 Drill Rig Travel
¢ The drill rig should be shut down and the mast lowered and secured prior to moving,.

e Alltools and equipment should be securely stowed before the drill rig is moved.
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e Only personnel in the drill rig cab are permitted to ride the rig.

e The following safe clearance distances shall be maintained while traveling under overhead
powerlines with the mast lowered: 4 feet for voltages less than 50 kV, 10 feet for voltages
between 50 kV and 345 kV, and 16 feet for voltages between 346 kV and 750 kV.

A backup alarm or spotter shall be used when backing the drill rig.

.2.4  Drill Rig Operation
The drill rig should be provided with a “kill” switch, which, when activated, will shut down
the rig. The switch should be clearly identified and tested daily to confirm operational

status. All drilling crew members should be made aware of the location and purpose of this
switch.

e W

e All machine guards shall be in place while the rig is in operation.

e The rope, wire rope, or cable on the drill rig should never be wrapped around any part of
the body.

e Pressurized lines and hose connections should be secured together to prevent whipping.
These connections should be inspected daily.

e The drill rig should not be operated during severe inclement weather such as during
lightning storms, high winds, or severe rain. The mast should be lowered during these
conditions.

e When the potential exists for hazardous atmospheres to develop within the drilling location,
air monitoring shall be conducted to ensure it is safe to continue drilling operations (refer to
the project’s written safety plan).

e The drill gear boxes (transmission for rotary drive, feed control, etc.) should be placed in
neutral while an operator is not at the controls. The operator should shut down the rig
engine prior to leaving the immediate vicinity of the drill rig.

3.25 Drill Rig Maintenance
e Components found to be in defective condition during inspections or during rig operation
should be repaired immediately. '

e Rig maintenance shall only be performed after appropriate lockout/tagout procedures have
been implemented.

e The cathead should be kept clean and free of rust, oil, and grease. The cathead should be
cleaned with a wire brush if it becomes rusty. Should the rope "grab" the cathead or other-
wise become tangled in the drum, the operator should release the rope and sound an appro-
priate alarm for all personnel to rapidly back away and stay clear. The operator should also
back away and stay clear.

e Clean, dry, and sound rope should be used. A wet or oily rope may "grab" the cathead and
cause drill tools or other items to be rapidly hoisted to the top of the mast, where the rope
will often break, releasing the tools. If the rope does not break, personnel should be
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instructed to stay clear of the drill rig until the operator cautiously returns to turn off the
drill rig engine and appropriate action is taken to release the tools. The operator should
keep careful watch on the suspended tools and should back away after turning off the
engine. The rope should always be protected from contact with all chemicals. Chemicals
can cause deterioration of the rope.

* Drilling operations may require repair or disentanglement of wire rope on the mast while it
is raised. Fall protection shall be used when personnel are exposed to a fall of 6 feet or
greater.

* Augers should be cleaned only when the drill rig is in neutral and the augers have stopped
rotating. Hands or feet should not be used to move cuttings away from the auger.

e All work areas, platforms, walkways, scaffolding, and other accessways should be
maintained free of materials, debris, obstructions, and substances such as ice, grease, or oil.

3.2.6 Drilling Waste Management

Drill cuttings and purge water where no soil or groundwater contamination shall be managed
in accordance with HSE-81 (Non-hazardous Waste Management) and HSE-89
(Wastewater/Storm Water).

3.2.7 Drilling at Hazardous Waste Sites
The Environmental Compliance Coordinator (ECC) shall be consulted on proper evaluation,
disposal, and decontamination procedures involving potential hazardous waste.

e All wastes generated shall be evaluated for appropriate disposal (see HSE-78, Waste
Analysis and Characterization), HSE-79 (On-site Waste Management) and HSE-80 (Off-site
Waste Management).

e If drilling involves hazardous wastes, HSE-13 (Decontamination) shall be followed. No
potentially contaminated equipment shall be permitted to leave the work site.

3.28 Drilling at Potential OE Sites

If the project site is suspected of OE contamination, the UXO team will conduct a
reconnaissance and OE avoidance to provide clear access routes to each site prior to drilling
crews entering the area. The following procedures will be implemented:

¢ Drilling operations on OE sites will not be conducted until a complete plan for the site is
prepared and approved by CH2M HILL EE&SBG UXOSO. OE/UXO avoidance must be
conducted during drilling operations on known or suspect OE sites (HSE-91).

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

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

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

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

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

3.3  Forms/Permits
There are no CH2M HILL forms or permits required for drilling activities.

The following permits and notifications may be required, depending on state or local
requirements. The ECC should be contacted to determine applicability.

e Well driller’s license/ certification or Professional Geologist requirements. Subcontractors
are required to submit copies of licenses/ certifications prior to subcontract award.

e Drill rig permit.

Nellinstallation or abandanment notification. Submitia] of welllgo or inventorv mav be
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Submit a copy of drilling license/ certification and drill rig permit.

Describe methods and responsibilities for submittal of notifications and logs:

e N ST T mneana £
T Juaiitication rormif

te the Waste Su or each proposed transport and

disposal facility.

Describe procedures for OE avoidance, identification and marking the boundaries of a clear
approach path and work site for the sampling crews, vehicles, and equipment to enter the
site. (HSE-91

If this is an OE project, provide documentation of UXO qualifications, hazardous waste
worker training and medical surveillance records for all project personnel (40-hour or 24-
hour training, 8-hour refresher training) for review by the CH2M HILL EE&SBG UXOSO (HSE-
91).

Describe the procedures for drilling, monitoring and process for encountered OE. (HSE-91)
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CH2NMIHILL
HS&E Self-Assessment Checklist - DRILLING Page 1 of 3

This checklist shall be used by CH2M HILL personnel only and shall be completed at the frequency specified in the project’s
HSP/FSI. -

This checklist is to be used at locations where: 1) CH2M HILL employees are potentially exposed to hazards associated with
drilling operations (complete Sections 1 and 3), and/or 2) CH2M HILL oversight of a drilling subcontractor is required
(complete entire checklist).

SC may consult with drilling subcontractors when completing this checklist, but shall not direct the means and methods of
drilling operations nor direct the details of corrective actions. Drilling subcontractors shall determine how to correct
deficiencies and we must carefully rely on their expertise. Items considered to be imminently dangerous (possibility of serious
injury or death) shall be corrected immediately or all exposed personnel shall be removed from the hazard until corrected.

Completed checklists shall be sent to the health and safety manager for review.

Project Name: __Site 3 Delineation/Confirmation Sampling Event Project No.: 138804.CLFS
Location: St. Julians Creek Annex, Chesapeake VA PM: _ William Friedmann
Auditor: Title: Date:

This specific checklist has been completed to:

[] Evaluate CH2M HILL employee exposures to drilling hazards
X Evaluate a CH2M HILL subcontractor’s compliance with drilling HS&E requirements
Subcontractors Name:

e  Check “Yes” if an assessment item is complete/correct.

e  Check “No” if an item is incomplete/deficient. Deficiencies shall be brought to the immediate attention of the drilling
subcontractor. Section 3 must be completed for all items checked “No.”

e Check “N/A” if an item is not applicable.
e Check “N/O” if an item is applicable but was not observed during the assessment.

Numbers in parentheses indicate where a description of this assessment item can be found in Standard of Practice HS-35.

SECTION 1 Yes

2,

0 N/A N/O

PERSONNEL SAFE WORK PRACTICES (3.1)

1. Only authorized personnel operating drill rig 0 O 0O O
2. Personnel cleared during rig startup J O O O
3. Personnel clear of rotating parts 0 00 O O
4. Personnel not positioned under hoisted loads 1 O O O
5. Loose clothing and jewelry removed O O O O
6. Personnel instructed not to approach equipment that has become electrically energized O O O O
7. Smoking is prohibited around drilling operation O O O O
8. Personnel wearing appropriate PPE, per HSP/FSI O O O O
9. OE/UXO avoidance provided, ,routes and boundaries cleared and marked O O J O
10. OE sites, Initial pilot hole established by UXO technician with hand auger. OO O 0O O
4HS-35 ‘ REV.3
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CH2ZMHILL

HS&E Self-Assessment Checklist - DRILLING Page 2 of 3
SECTION 2 Yes No N/A_N/O
GENERAL (3.2.1)
11. Aquifer evaluated for contamination, sole source and wellhead protection O O OO O
Daily safety briefing/meeting conducted with crew OO O 0 O
. Daily inspection of drill rig and equipment conducted before use 0O O O O
14. Approved OE/UXO plan utilized on site O O O O
DRILL RIG PLACEMENT (3.2.2)
12. Location of underground utilities identified O O O O
13. Safe clearance distance maintained from overhead powerlines O O 1 O
14. Drilling pad established, when necessary ] O O O
15. Drill rig leveled and stabilized 0 O O 0O

DRILL RIG TRAVEL (3.2.3)

16. Rig shut down and mast lowered and secured prior to rig movement

17. Tools and equipment secured prior to rig movement

18. Only personnel seated in cab are riding on rig during movement

19. Safe clearance distance maintained while traveling under overhead powerlines
20. Backup alarm or spotter used when backing rig

DRILL RIG OPERATION (3.2.4)

21. Kill switch clearly identified and operational

22. All machine guards are in place

23. Rig ropes not wrapped around body parts

24. Pressurized lines and hoses secured from whipping hazards

25. Drill operation stopped during inclement weather

26. Air monitoring conducted per HSP/FSI for hazardous atmospheres
27. Rigplaced in neutral when operator not at controls

DRILL RIG MAINTENANCE (3.2.5)

28. Defective components repaired immediately

29. Lockout/tagout procedures used prior to maintenance

30. Cathead in clean, sound condition

31. Drill rig ropes in clean, sound condition

32. Fall protection used for fall exposures of 6 feet or greater
33. Rig in neutral and augers stopped rotating before cleaning
34. Good housekeeping maintained on and around rig

DRILLING WASTE MANAGEMENT (3.2.6)
35. Drill cuttings and purge water managed and disposed properly

DRILLING AT HAZARDOUS WASTE SITES (3.2.7)
36. Waste disposed of according to HSP and RCRA regulations
37. Appropriate decontamination procedures being followed, per HSP

FORMS/PERMITS (3.3)
38. Driller license/certification and drill rig permit obtained

39. Well development/abandonment notifications and logs submitted and in project files

40. Water withdrawal permit obtained, where required
41. Dig permit obtained, where required

Oooo OO O 9 OOooo;odo OJdooooo Ooddd
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CH22MHILL

HS&E Self-Assessment Checklist - DRILLING Page 3 of 3
SECTION 3
Complete this section for all items checked “No” in Sections 1 or 2. Deficient items must be corrected in a timely manner.
Item Date
# Corrective Action Planned/Taken Corrected
6HS-35

ATTACHMENT 2

REV.3




S o
R

Principal Steps

Potential Safety/Health Hazards

Recommended Controls

Surveying and
establishing boundaries
and grids.

Accidental detonation of explosives

Personnel involved will attend a site-specific OE/Unexploded Ordnance
(UXO) recognition class prior to the commencement of site activities.

Observe the Basic Safety Concepts and Considerations for UXO Operations.

UXO personnel will escort non-UXO personnel at all times.

Mark and avoid UXO. Only UXO personnel will handle OE.

Check location with magnetometer prior to driving stakes.

Clearing and grubbing

Accidental detonation of explosives.

Observe the Basic Safety Concepts and Considerations for UXO Operations.

Personnel involved will attend a site-specific OE/UXO recognition class
prior to the commencement of any site activities.

Be alert and mark all OE located.

Only clear and grub to within four inches of the ground surface.

UXO trained personnel will escort non-UXO personnel at all times.

Surface sweeps will be conducted with magnetometers or other suitable
geophysical instrumentation to identify potential OE.

OE Related Scrap
Demilitarization

Accidental detonation of explosives

Observe the Basic Safety Concepts and Considerations for UXO Operations.

Only UXO technicians will perform explosive demilitarization of OE related
scrap.

Shredder Operations

Stay clear of moving mechanical parts.

Insure only inspected scrap is fed into shredder.

Inspection/ Certification
of OE Related Scrap

Accidental detonation of explosives

Observe the Basic Safety Concepts and Considerations for UXO Operations.

Only UXO technicians will inspect OE related scrap.

Personnel in the immediate vicinity of OE related scrap inspections will be
kept to the minimum necessary for safe operations but no less than two
UXO technicians.

Observe requirements of DOD 4160.21-M-1.




PN

CH2NMIHILL

Ordnance Explosives (OE)
Standard of Practice HSE- 91

1.0  Applicability and Scope

1.1 Applicability

This Standard of Practice (SOP) applies to: 1) CH2M HILL employees who enter areas
known or suspected of having Ordnance Explosives (OE) and 2) CH2M HILL Safety
Coordinators (SCs) and CH2M HILL EE&SBG Unexploded Ordnance Safety Officers
(UXOSO) who may be responsible for providing oversight of a subcontractors OF
operations. OE operations may be conducted on active, inactive, closed, transferring, or
transferred ranges; former battlefields; disposal sites; or munitions manufacturing and
storage sites.

1.2 Scope

This SOP provides information regarding the spectrum of hazards and issues to be
addressed during each phase of a project associated with OE operations. OF hazards
addressed in this SOP include exposure to Unexploded Ordnance (UXO), Chemical Warfare
Material (CWM), explosives contaminated soil and groundwater, and the hazards
associated with operations to locate, identify, remove, and dispose of OE. CH2M HILL
employees who enter OF areas must take precautions to avoid these hazards and be aware
of associated safe work practices.

As described in the “Subcontractor, Contractor, and Owner” SOP HSE-55, responsibilities
for health, safety and environment (HS&E ) are expressly defined through the subcontract
terms and conditions, and CH2M HILL's HS&E practices in the field are determined based
on these defined responsibilities. Consistent with HSE-55, the subcontractor must determine
how to operate safely and in compliance with applicable HS&E regulations and industry
standards, and how to correct deficiencies. CH2M HILL employees shall not direct the
means and methods of OE operations nor direct the details of corrective actions.

1.3 Regulatory Review

OE projects are often complex and have a myriad of regulatory requirements to ensure
safety. Support for determining the governing laws and regulations for any specific OE
project must be reviewed by the EE&SBG UXOSO to ensure compliance and safety.

Department of Defense (DOD) Ammunition and Explosives Safety Standards, DOD 6055.9-
STD, establishes uniform safety standards applicable to ammunition and explosives, to
associated personnel and property, and to unrelated personnel and property exposed to the
potential damaging effects of an accident involving ammunition and explosives during their
development, manufacturing, testing, transportation, handling, storage, maintenance,
demilitarization, and disposal.
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The US. Environmental Protection Agency (EPA) regulates the disposal of military
munitions and waste containing military munitions through the Military Munitions Rule
(RCRA; 40 CFR part 266, subpart M). The rule 1) identifies when conventional and chemical
military munitions become a solid waste and 2) provides criteria for storage and
transportation of such waste, including a conditional exemption if the munitions are
managed under DOD rules.

2.0 Project Planning

2.1 Training Requirements

CH2M HILL employees and subcontractors who work on projects that involve OE must
complete the following training:

e 40-hour hazardous waste comprehensive course with training in hazard recognition and
basic health and safety issues, as required by the occupational safety and health
regulations contained in 29 CFR 1910.120(e)

e Annual 8-hour hazardous waste refresher course

e Hazardous waste supervisory training as specified in 29 CFR 1910.120(e) [only required
for management and supervisors]

e All UXO personnel will be graduates of one of the following: U.S. Army Bomb Disposal
School, Aberdeen Proving Ground, MD; U.S. Naval Explosive Ordnance Disposal (EOD)
School, Indian Head, MD; U.S. Naval EOD School, Eglin Air Force Base, FL; EOD
Assistants Course, Redstone Arsenal AL; EOD Assistant Course at Eglin Air Force Base,
FL; or a U.S. DOD-certified equivalent course

The EE&SBG UXOSO can provide assistance in reviewing subcontractor personnel
qualifications.

2.2 Medical Surveillance Requirements

All CH2M HILL employees who work on OE sites must be on a medical surveillance
program consisting of a baseline health assessment that includes a medical and occupational
history review, blood and urine tests for contaminants of interest, electrocardiogram, slit-
lamp corneal examination, pulmonary function tests, chest x-ray, respiratory fittest,and a
general physical examination that includes hearing and vision.

Employees who terminate employment and who have worked at OE project sites may be
required to undergo an exit examination equivalent to the baseline health assessment.

Subcontractors are responsible for ensuring that their employees receive medical
surveillance as required.

23  Drug Abuse Surveillance Requirements

CH2M HILL employees who perform OFE operations and oversight are subject to the
provisions contained in HSE-76.
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24 Competent Person Requirements

OE/UXO subcontractors are responsible for providing a competent person to oversee OF
operations. A competent person may be a Senior UXO Supervisor, UXO Safety Officer, UXO
Quality Control Specialist, or a UXO Technician III. The competent person must meet the
following minimum qualification requirements:

¢ Bea graduate of either of one of the following: U.S. Army Bomb Disposal School,
Aberdeen Proving Ground, MD; U.S. Naval Explosive Ordnance Disposal (EOD) School,
Indian Head, MD; U.S. Naval EOD School, Eglin Air Force Base, FL; EOD Assistants

Course, Redstone Arsenal Alabama; EOD Assistant Course at Eglin Air Force Base, FL;
or a U.S. DOD-certified equivalent course

* Have at least 10 years of combined active duty military EOD and contractor UXO
experience

e Have experience in OE clearance operations and supervising personnel

CH2M HILL competent person requirements are the same as for a subcontractor.

2.5  Safety Equipment

OE subcontractors are responsible for providing all personal protective equipment (PPE)
necessary for their employees. CH2M HILL will provide PPE only for its own employees.
Other safety equipment will be provided as delineated in the subcontract and referenced
documents. The EE&SBG UXOSO must review subcontractor work plans and health and
safety plans to ensure that appropriate safety equipment has been included to meet the
scope of work requirements.

2.6 Subcontractor Selection

OFE subcontractors are selected as described in the “Subcontractor, Contractor, and Owner”
SOP HSE-55. The “Subcontractor Safety Procedure Criteria - OE Operations” found in
Attachment 1 provides the minimum criteria for OE operations. Additional criteria may be
developed dependent upon the specific OE scope of work requirements for the
subcontractor. These criteria shall be used by the CH2M HILL EE&SBG UXOSO to review
subcontractor OE procedures submitted when oversight is required by HSE-55.

2.7 Planning Activities

Assistance for planning OE operations is available from the CH2M HILL EE&SBG UXOSO
for planning and executing OE support for Hazardous Toxic Radiological Waste (HTRW)
support activities, construction support activities, OE response actions, CWM activities,
explosive contaminated soils, and ordnance demilitarization. The following types of support
may be needed for OE operations:

¢ OnaHTRW site with known or suspected OE, UXO support refers to the anomaly
avoidance techniques implemented to avoid any potential surface UXO and any
subsurface anomalies.

¢ On a construction site with known or suspected OE, UXO support is provided by
qualified UXO personnel during construction activities. The level of UXO support

HSE-91 3 REV.1



required is dependent on the probability of encountering UXO, as determined on a
project-by-project basis.

e OF response actions in which location, identification, excavation, removal, and disposal
of UXO is accomplished require qualified UXO personnel, including a Senior UXO
Supervisor, UXO Safety Officer, and UXO Quality Control Specialist to provide
oversight for UXO Teams performing operations.

e On an OE site that has OF contamination of soils and/or groundwater, UXO support
may include both anomaly avoidance techniques and OE construction support for
excavation and/or treatment of OE contaminated soil and groundwater.

¢ On ordnance demilitarization and CWM projects, OE support may be needed for
identification, handling, disassembly, processing, transportation, and treatment or
disposal of munition components.

* On projects where OE waste (OEW) is transported or disposed off-range, the UXO and

Environmental Compliance Coordinator (ECC) may assist in identifying the applicable
regulations and permits required.

e  On projects where Ordnance Related Scrap (ORS) or inert ordnance is recovered and
processed for disposal as scrap, UXO and ECC support may determine if incineration

and certification is required, along with any permitting requirements for portable
incinerator operation.

The CH2M HILL EE&SBG UXOSO or EE&SBG UXO Quality Control Specialist shall verify
subcontractor training and current medical examinations prior to the start of field
operations.

3.0 Definitions

31 Active Range. A military range that is currently in use and being regularly used for
range activities.

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

3.3 Anomaly Avoidance. Techniques employed by EOD or UXO personnel at sites with
known or suspected OE to avoid any potential surface UXO or subsurface anomalies. This
usually occurs at mixed hazard sites when HTRW investigations must occur prior to
execution of an OE removal action. Intrusive anomaly investigations are not authorized
during ordnance avoidance operations.

34  Chemical Warfare Materials (CWM). An item configured as a munition containing a
chemical substance that is intended to kill, seriously injure, or incapacitate a person through
its physiological effects. Also includes V- and G-series nerve agents, H-series blister agent,
and lewisite in other-than-munition configurations. Due to their hazards, prevalence, and
military-unique application, chemical agent identification sets (CAIS) are also considered
CWM. CWM does not include: riot control agents, chemical herbicides, smoke and flame
producing items, or soil, water, debris, or other media contaminated with a chemical agent.
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3.5  OE Construction Support. Support provided by qualified UXO personnel during
construction activities at potential OE sites to ensure the safety of construction personnel
from the harmful effects of UXO. When a determination is made that the probability of
encountering UXO is low (current or previous land use leads to a determination that CE
may be present), a two person UXO team will stand by in case the construction contractor
encounters a suspected UXO. When a determination is made that the probability of
encountering a UXO is moderate to high (current or previous land use leads to a
determination that OE was employed or disposed of in the parcel of concern, e.g., open burn
and open detonation areas), UXO teams are required to conduct subsurface UXO clearance
for the known construction footprint either in conjunction with the construction contractor
or prior to construction.

3.6 EOD Personnel. EOD personnel are those active duty military individuals
performing EOD operations.

3.7 Explosive Ordnance Disposal (EOD). EOD includes the detection, identification,
field evaluation, rendering safe, and final disposal of OE.

3.8 Explosive Safety Submission (ESS). The document that serves as the specifications
for conducting work activities at the project. The ESS details the scope of the project, the
planned work activities, and potential hazards and the methods for their control.

3.9  Explosive Soil. Refers to mixtures of explosives in soil, sand, clay, or other solid
media at concentrations such that the mixture itself is explosive.

(@) The concentration of a particular explosive in soil necessary to present an explosion
hazard depends on whether an explosive is classified as “primary” or “secondary.”

(b)  Primary explosives are those extremely sensitive explosives (or mixtures thereof)
that are used in primers, detonators, and blasting caps. They are easily detonated by
heat, sparks, impact, or friction. Examples of primary explosives include lead azide,
lead styphnate, and mercury fulminate.

() Secondary explosives are bursting and boostering explosives (i.e., they are used as

the main bursting charge or as the booster that sets off the main bursting charge).
Secondary explosives are much less sensitive than primary explosives.

(d)  Soil containing 10 percent or more by weight of any secondary explosive mixture of
secondary explosives is considered “explosive soil.”

(e) Soil containing propellants (as opposed to primary or secondary high explosives)
may also present explosion hazards.

310 Inactive Range. A military range that is not currently being used, but that is still
under military control and considered by the military to be a potential range area, and that
has not been put to a new use that is incompatible with range activities.

3.11  Intentional Detonation. An intentional detonation is a planned, controlled
detonation.
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312 Intrusive Activity. An activity that involves or results in the penetration of the
ground surface at an area known or suspected to contain OE. Intrusive activities can be of
an investigative or removal action nature.

313 Maximum Credible Event. The worst single event that could occur at any time, with

maximum release of a chemical agent from a munition, container, or process as a result of
unintended, unplanned, or accidental occurrence.

314  Most Probable Event (MPE). The most likely event, as a result of an accidental,
unplanned, or unintended detonation of an item of ordnance, that could occur during OE
activities. The event must be realistic with reasonable probability of occurrence.

3.15 Most Probable Munition (MPM). The OE item that has the greatest hazard distance
based on calculations of the explosion effects of the OE items anticipated to be found at a
site. Typically, the MPM is the OFE item with the greatest fragmentation or overpressure
distance based on the type of OE items that were historically used at the site.

316  Military Munitions. All ammunition products and components produced or used
by or for the U.S. DOD or the U.S. Armed Services for national defense and security,
including military munitions under the control of the DOD, the U.S. Coast Guard, the U.S.
Department of Energy (DOE), and the National Guard personnel. The term military
munitions includes: confined gases, liquid, and solid propellants, explosives, pyrotechnics,
chemical and riot control agents, smokes, and incendiaries used by DOD components,
including bulk explosives and chemical warfare agents, chemical munitions, rockets, guided
and ballistic missiles, bombs, warheads, mortar rounds, artillery ammunition, small arms
ammunition, grenades, mines, torpedoes, depth charges, cluster munitions and dispensers,
demolition charges, and devices and components thereof.

317 Military Range. Designated land and water areas set aside, managed, and used to
conduct research on, develop, test, and evaluate military munitions and explosives, other
ordnance or weapons systems, or to train military personnel in their use and handling,.
Ranges include firing lines and positions, maneuver areas, firing lanes, test pads, detonation
pads, impact areas, and buffer zones with restricted access and exclusionary areas.

318 Non-Stockpile Chemical Warfare Materials. CWM (defined above) that is not
included in the chemical stockpile. Nonstockpile CWM is divided into five categories:

(1)  Buried CWM.

(2) Recovered chemical weapons (items recovered during range clearing operations,
from chemical burial sites, and from research and development testing).

(3) Former chemical weapon production facilities.
4) Binary chemical weapons.

(5) Miscellaneous CWM (unfilled munitions and devices and equipment specially
designed for use directly in connection with employment of chemical weapons).

319 Ordnance and Explosives (OE) consists of:
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1) Ammunition, ammunition components, chemical or biological warfare materials that
have been abandoned, expelled from demolition pits or burning pads, lost,
discarded, buried or fired. Such ammunition, ammunition components, and
explosives are no longer under accountable record control of any DOD organization
or activity.

(2) Explosive Soil. See definition under “explosive soils.”

(3) OE market includes: Unexploded Ordnance (UXO), Chemical Weapons Materials
(CWM), OE Contaminated Soils and Groundwater, Range Maintenance, Ordnance
Demilitarization (Demil), and Demining (DM).

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

3.21  Removal Action. The cleanup of OE from the environment to include the disposal of
removed material. The term includes, in addition, without being limited to, security fencing

or other measures to prevent, minimize, or mitigate damage to the public health or welfare
or the environment.

3.22 Response Action. Action taken instead of or in addition to a removal action to
prevent or minimize the release of OE so that it does not cause substantial danger to present
or future public health or welfare or the environment.

3.23  Senior UXO Supervisor (SUXOS). Supervises all contractor onsite UXO activities.
This individual must be a graduate of the U.S. Army Bomb Disposal School, Aberdeen
proving Ground, MD, or the U.S. Naval EOD School, Indian Head, MD. This individual
must have at least 15 years of combined active duty military EOD and contractor UXO
experience, to include at least 10 years in supervisory positions.

3.24  Unintentional Detonation. A detonation not planned in advance.

3.25 Unexploded Ordnance (UXO). Military munitions that have been primed, fuzed,
armed, or otherwise prepared for action, and have been fired dropped, launched, projected
or placed in such a manner as to constitute a hazard to operations, installation, personnel, or
material and remain unexploded either by malfunction, design, or any other cause.

3.26  UXO Personnel. Contractor personnel who have completed specialized military
training in EOD methods and have satisfactorily performed the EOD function while serving
in the military. Various grades and contract positions are established based on skills and
experience.

3.27  UXO Safety Officer (UXOSO). Contractor personnel with the responsibility of
enforcing the contractor’s SSHP. This individual must, therefore, be in the field whenever

possible to observe operations. This individual must have the same minimum qualifications
as the UXO Technician III. In addition, this individual must have the specific training,
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knowledge, and experience necessary to implement the SSHP and verify compliance with
applicable safety and health requirements.

3.28 UXO Technician III. Supervises a UXO team. This individual must be a graduate of
the U.S. Army Bomb Disposal School, Aberdeen Proving Ground, MD, the U.S. Naval EOD
School, Indian Head, MD, or U.S. Naval EOD School, Elgin Air Force Base, FL, or a DOD-
equivalent certified course. This individual must have a minimum of 10 years of military
EOD or contractor UXO experience.

3.29 UXO Technician II. This individual must be a graduate of the U.S. Army Bomb
Disposal School, Aberdeen Proving Ground, MD, the U.S. Naval EOD School, Indian Head,
MD, or U.S. Naval EOD School, Elgin Air Force Base, FL, or a DOD-equivalent certified
course. This individual must have a minimum of 5 years of military EOD or contractor UXO
experience.

4.0 Project Execution

4.1 Safe Work Practices

The requirements of this section are to be followed by CH2M HILL employees who enter
OE exclusion zones, regardless of the company performing OE operations. These
requirements also pertain to OE subcontractor personnel when CH2M HILL is providing
oversight.

4.2  Regulations/industry Standards

As described in the “Subcontractor, Contractor, and Owner” SOP HSE-55, CH2M HILL's
project EE&SBG UXOSO may be required to provide oversight of an OE subcontractor. OE
subcontractors retain control over their practices, and CH2M HILL's oversight does not
relieve them of their own responsibility for effective implementation and enforcement of
HS&E requirements. The following subsections provide the minimum regulatory and
industry standard requirements pertaining to OE operations.

421 General Safety Concerns and Procedures

(a) OE operations will not be conducted until a complete plan for the site is prepared
and approved by the CH2M HILL EE&SBG UXOSO. These plans will be based upon
limiting exposure to the minimum number of personnel, for the minimum amount of
time, to the least amount of OE consistent with safe and efficient operations.

(b) Only UXO qualified personnel will perform OE procedures. Non-UXO personnel
may be used to perform OE-related procedures when supervised by a UXO
Technician III. All personnel engaged in field operations will be thoroughly trained
and capable of recognizing the specific hazards of the procedures being performed.
To ensure that these procedures are performed to standards, all field personnel will
be under the direct supervision of a UXO Technician III.

() Personnel who will be handling OE items will not wear outer or inner garments

having static electricity-generating characteristics. Materials made of 100 percent
polyester, nylon, silk, and wool are highly static producing.
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UXO Technicians are required to wear hard hats except when investigating suspect
UXO. Hard hats may create an unsafe condition by falling off of the head of a UXO
technician at a critical moment. In the event of the accidental detonation of a UXO

(the worst case accident scenario), the hard hat will not protect the UXO technician
from fragments and may worsen the injury by reflecting fragments into the head of
the technician. This is consistent with safety guidance from the U.S. Army Corps of

Engineers OE Center of Excellence. Also, protective shoes worn by personnel

performing UXO operations should be constructed of nonferrous materials (e.g.,
fiberglass) to prevent interference with sensitive geophysical instruments.

Prior to any action being performed on an ordnance item, all fuzing will be
positively identified. This identification will consist of fuze type by function,

condition (armed or 11narmnﬁ\ and the n'thu'a] state /condition of the fuze

1
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burned, broken, parts exposed / sheared etc

OE Safety Precautions

Every effort will be made to identify a suspect OE item. Under no circumstances will
any OE be moved in an attempt to make a positive identification. The OE item will
be visually examined for markings and other external features such as shape, size,
and external fittings. If an unknown OE item is encountered, the CH2M HILL
EE&SBG UXOSO will be notified immediately. The following are additional
considerations for the safe handling of OE items:

o
S v

(1) Projectiles containing base detonating (BD) fuzes are to be considered armed
if the round is fired.

(2) Arming wires and pop-out pins on unarmed fuzes should be secured prior to
any movement.

3) Do not depress plungers, turn vanes, rotate spindles, levers, setting rings, or
other external fittings on OF items. Such actions may arm or activate the OE.

4) Do not attempt to remove any fuzes from the OE. Do not dismantle or strip
components from any OE items unless the item is included in the scope of
work (SOW).

)] UXO personnel are not authorized to inert any OE items found onsite unless
it is a part of the SOW.

(6) OE/UXO items will not be taken from the site as souvenirs/training aids.
(7) Civil War ordnance will be treated as any other OE.

Prior to entering U.S. Army-controlled areas/ranges contaminated with Improved
Conventional Munitions (ICM), an approved Department of the Army (DA) wavier
must be obtained.

Any time suspect chemical warfare material (CWM) is encountered during
conventional OE site activities, all work will immediately cease. Project personnel
will withdraw along cleared paths upwind from the discovery. A team consisting of
two personnel will secure the area to prevent unauthorized access. Personnel should
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position themselves as far upwind as possible while still maintaining security of the
area. The local point of contact designated in the Work Plan will be immediately
notified.

Avoid inhalation and skin contact with smoke, fumes, and vapors of explosives and
other related materials.

Consider OE items that have been exposed to fire and detonation as extremely
hazardous. Chemical and physical changes may have occurred to the contents,
which might render them more sensitive than their original state.

Do not rely on the color coding of OE for positive identification. Munitions having
incomplete or improper color codes have been encountered.

Avoid approaching the forward area of an OE item until it can be determined
whether or not the item contains a shaped charge. The explosive jet, which is formed
during detonation, can be lethal at great distances. Assume that all shaped charge
munitions contain piezoelectric (PZ) fuzing system until identified. PZ is extremely
sensitive. [t can function at the slightest physical change and can remain hazardous
for an indefinite period of time.

Approach an unfired rocket motor from the side at a 45-degree angle. Accidental
ignition can cause a missile hazard and hot exhaust.

Do not expose unfired rocket motors to any electromagnetic radiation (EMR)
sources. :

Consider an emplaced landmine armed until proven otherwise. It may be
intentionally booby-trapped to deceive.

Assume that practice OE contains a live charge until it can be determined otherwise.
Expended pyrotechnic and practice devices can contain red or white phosphorous
residue. Due to incomplete combustion, the phosphorous may reignite if the crust is
broken and exposed to air.

Do not approach a smoking white phosphorous (WP) munition. Burning WP may
detonate the explosive burster charge at anytime.

Foreign ordnance was returned to the United States for exploitation and subsequent
disposal. Every effort must be made to research the applicable documentation and
publications prior to commencement of a project.

OE Storage

During OE projects, explosive storage falls into two categories, on-DOD installations
and off-DOD installations.

For On-DOD installations the provisions of DOD 6055.9-STD will be followed.

In the event the installation does not have an existing storage facility, the provisions
of DOD 6055.9-5TD will apply.

10 REV.1



(d)  For Off-DOD installations, establish a temporary explosive storage area that will
meet all local, state, and 27 CFR, Bureau of Alcohol Tobacco, and Firearms (BATF)
requirements and as much of DOD 6055.9-STD as is practical to implement. The

establishment of a temporary explosive storage area must meet the following
requirements:

(1) The area will, if possible, meet the inhabited building and public traffic route
distances specified in DOD 6055.9-STD. If the distances are less than required
by the DOD guidance, a proposed barricading plan to protect the public from
accidental detonation must be developed and reviewed by the CH2M HILL
Corporate UXOSO.

(2) Magazines must meet the requirements of the BATF regulations, and each

magazine must have a Net Explosive Weight (NEW) established for the
explosives to be stored.

(3) Each magazine must be grounded as specified in NFPA 780 and must meet
the intermagazine distances as defined in the DOD guidance.

4) A physical security survey will be conducted to determine if fencing or

guards are required. This survey will be coordinated through the CH2M
HILL EE&SBG UXOSO and local law enforcement agencies.

5 A fire plan for either on- or off-installation explosive storage areas will be
1% P &
prepared and coordinated through the CH2M HILL EE&SBG UXOSO and
the local fire department. All magazines will have placards.

(e) OE Waste (OEW) may be stored: 1) in RCRA regulated units (i.e., tanks, containers,
containment buildings, etc.) as described in HSE-80; 2) in military magazines
conforming to DDESB standards (as described above); or 3) under the MMR
conditional exemption (40 CFR 266.205). The MMR conditional exemption applies to
military non-chemical munitions, and the following procedures must be met:

1) Follow DDESB requirements for storage.

(2) Notify EPA of the location of the unit within 90 days of when storage unit
first is used for waste munitions storage.

3 Notify EPA within 24 hours of any loss or theft of munitions from the storage
area.

4) Inventory wastes annually, conduct inspections quarterly and keep records
for at least three years.

) Limit access to the area to appropriately trained and authorized personnel.

4.2.4 OE Transportation

In the event that OE items must be transported offsite, the provisions of 49 CFR, DA Pam
385-64 state and local laws must be followed. These additional considerations are provided
for the safe transport of OE items:

(a) Do not transport WP munitions unless they are immersed in water, mud, or wet
sand.
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(b) If loose pyrotechnic, tracer, flare, or similar mixtures are to be transported, they will
be placed in #10 mineral oil or equivalent to minimize the fire and explosion
hazards.

(©) Incendiary loaded munitions should be placed on a bed of sand and covered with
sand to help control the burn if a fire should start.

(d)  If a base-ejection projectile must be transported to a disposal area, the base will be
oriented in the vehicle so that it is parallel to the rear axle. This will afford maximum
protection for the personnel operating the vehicle.

(e) OE with exposed hazardous fillers such as high explosives (HE), will be placed in
appropriate containers with packing materials to prevent migration of the hazardous
fillers. Padding should be added to protect the exposed filler from heat, shock, and
friction.

425 OE Exclusion Zone Operations

On OE project sites, it is the responsibility of the UXOSO to establish the exclusion zone for
each UXO team. This exclusion zone should not be confused with the safe separation
distance that is maintained between teams.

(a) The purpose of the exclusion zone is for the protection of nonessential project

personnel and the public from blast overpressure and fragmentation hazards. There
are two criteria for calculating exclusion zones:

(1) Intentional Detonations. When destroying ordnance, both the hazards from
fragmentation and overpressure must be considered. The minimum
separation distances in DOD 6055.9-STD will also be used unless otherwise
stated.

(2) Unintentional Detonations. If the identification of OE on an OE site is
unknown, the minimum separation specified in DOD 6055.9-5TD, Chapter 5,
Paragraph C5.5.4, will be used to establish the exclusion zones.

(b) When multiple teams are working onsite, a safe separation distance will be
established. The minimum distance maintained between teams will never be less
than 200 feet or the K50 overpressure distance. The one that is greater will be used.

(c) While OE operations are being conducted, only personnel essential for the operation
will be allowed in the exclusion zone. When nonessential personnel enter the
exclusion zone, all OE operations will cease. In addition to this work stoppage, the
following actions will be accomplished:

(1) The individuals must receive a safety briefing and sign the visitors’ log prior
to entering the zone.

2 The individuals will be escorted by a UXO qualified individual.

(3) All OE operations will cease within the radius of the exclusion zone for the
areas to be visited.

(d)  All personnel working within the exclusion zone must comply with the following;:
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4.2.6
(a)

©
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(1) There will be no smoking within the exclusion zone, except in areas
designated by the UXOSO.

2 There will be no open fires for heating or cooking within the exclusion zone,
except where authorized by the UXOSO.

(3) During magnetometer operations, workers will have no metal parts in or on
their shoes that would cause the magnetometer to present false indications.

OE Excavation Operations

Hand excavation is the most reliable method for uncovering OE, provided the item
is near the surface. Hand excavation exposes personnel to the hazard of detonation
for longer periods of time than any other method. Taking this into consideration,
only UXO qualified personnel will be used to accomplish this task.

Earth-Moving Machinery (EMM) may be used to excavate overburden from
suspected OE. EMM will not be used to excavate within 12 inches of a suspected OE.
Once the EMM is within 12 inches of the OE, the excavation will be completed by
hand excavation methods. Personnel who are not UXO qualified may operate EMM
only when supervised by a UXO Technician III.

1) If more than one EMM is to be used onsite, the same minimum separation
distances required for multiple work teams applies.

(2) EMM operations will be conducted within the guidelines of HSE-32
“Excavations.”

Excavation operations, whether by hand or EMM, will employ a step-down or offset
access method. Under no circumstances will any excavation be made directly over
the suspected OE.

OE Disposal Operations

To avoid MMR regulation, all demolition operations will be conducted on-range in
accordance with TM/EODB 60A 1-1-31. Any deviation from this policy must be approved
by the UXOSO and ECC. The following are on-range disposal procedures.

(a)

(b)

(©

HSE-91

As a general rule, all demolition operations will be accomplished by use of shock
tubing or electrical means to assure maximum safety. There are exceptions to this
requirement in situations where static electricity of EMR hazards are present.

The only acceptable disposal method is the one stated in the appropriate TM/ EODB
60-series manual for specific ordnance types. Any commercial explosives being used
will be equivalent to the military explosive required for the disposal operation.

If a situation dictates, protective measures to reduce shock, blast overpressure, and
fragmentation will be taken. The CH2M HILL EE&SBG UXOSO will assist in any
design work and must review and approve all proposed protective works. As a
minimum requirement, all demolition shots will be tamped with clean earth or sand.
In accordance with DOD 6055.9-STD the following separation distances will be
observed unless otherwise directed:
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(1) Minimum separation distance for nonfragmenting explosive materials will be

no less than 1,250 feet.
77 PRSI . | o Ty - I e 11 H 2Ty 1o
(A) 1v11nlrrluIn bepdrduun ulbfdll(_t! lU[ LIAaGIICIIUILE EXPLIUSIVE UIULLdIILE Wil D€ 10
less than 2,500 feet. For bombs and projectiles with a diameter of 5 inches o

greater, use a minimum distance of 4,000 feet.

(3) Ordnance items with lifting lugs, strong backs, base plates, etc., will be
oriented L away from personnel, as fragments from these items tends to travel
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(d) Once demolition operations are completed, a thorough search of the demolition area
will be conducted with a magnetometer to ensure a complete disposal was
accomplished.

(e) Inert ordnance will not be disposed of for scrap until the internal fillers/voids have
been exposed and unconfined. Heat generated during the reclamation process can
cause the inert fillers, moisture, or air to expand and burst the sealed casings. In this
situation, Oil Well Perforators can be used for venting these ordnance items that
require demilitarization.

® Inert ordnance to be disposed of as scrap may require certification by the UXOSO
and a government representative. This may require further treatment by operation
of a portable incinerator, depending on local requirements and acceptance criteria.
The UXOSO and ECC will determine if certification and incineration is necessary,
along with any permitting requirements during project planning.

428 OEW Disposal

When the used or fired munition is managed off-range (i.e., transported off-range and
stored, reclaimed, treated or disposed) or disposed of on-range (i.e., buried without
treatment), it is subject to regulation as a solid waste under RCRA. This means it may also
be subject to regulation as a hazardous waste. Also, munitions thatland off-range, and that
are not promptly retrieved, are solid wastes. Table 4-1 describes how solid wastes may be
characterized as hazardous in these situations. All characterization must be based on field
observations by the EE&SBG UXOSO, who is trained in the proper identification of waste
ordnance items and meet the requirements for an “emergency response expert” under
RCRA. In the event the OEW is regulated as hazardous waste, refer to the Hazardous
Waste SOP, HSE-80 for RCRA hazardous waste management requirements.
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Table 4-1 Waste Characterization

Item Characterization Waste Code
Uncontaminated | If visual inspection determines if item does not None
Metal Debris contain waste residue, waste is non-hazardous scrap

metal, excluded from RCRA regulation under 40
CFR 261.6(a)(3). Waste may be subject to further
incineration and certification requirements.

Contaminated If visual inspection determines item contains Potential
Metal Debris hazardous waste residue, manage as potential D003 and/or
hazardous waste. D008
Ordnance Items | Small-arms ammunition is not considered reactive None
Less than 0.5 hazardous waste in accordance with EPA policy
Caliber (November 30, 1984 Memorandum, John Skinner,
OSWER Director).

Ordnance Items | Untreated UXO presumed to be reactive hazardous | D003

Greater than 0.5 | waste using generator knowledge under 40 CFR
Caliber 261.23.

Ordnance Items | Ordnance containing lead projectiles will be D008
Greater than 0.5 | presumed to be toxic hazardous waste under 40 CFR
Caliber w/ Lead | 261.24.

Projectiles

4.3 Forms/Permits

(a) Type-33 User of High Explosives License/Permit issued by the BATF? is required
for the purchase, storage, and use of high explosives (HE) in support of OF
operations, construction projects, and demolition and disposal (D&D) projects.
Written authorization designating the individuals who can purchase, store, or use
explosives must be included in the site-specific work plans.

(b) State and Local Explosive Permits may be required for the purchase, storage, and
use of HE in support of OF operations, construction projects, and D&D projects.

4.4 Self-Assessment Checklists

The “HS&E Self-Assessment Checklist—OE Operations” found in Attachment 2 is provided
as a method of verifying compliance with established safe work practices, regulations, and
industry standards pertaining to OE operations. CH2M HILL’s project UXOSO/EE&SBG
UXOSO shall use this checklist when: 1) CH2M HILL employees are potentially exposed to
hazards associated with OE operations, and/or 2) CH2M HILL oversight of an OF
subcontractor is required. The EE&SBG UXOSO shall specify the frequency in which this
checklist shall be completed and provide this information in the project’s written safety
plan. Completed checklists shall be sent to the EE&SBG UXOSO for review. The EE&SBG
UXOSO shall assist the Site UXOSO in resolving any deficiencies identified during the self-
assessment.
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50 Attachments
Attachment 1: Subcontractor Safety Procedure Criteria for OE Operations

Attachment 2: H&S Self-Assessment Checklist for OE Operations
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PEN

Ordnance Explosives (OE)
Standard of Practice HSE-91

Attachment 1: Subcontractor Safety Procedure Criteria for OE Operations

Pending. Contact the CH2M HILL EE&SBG UXO Safety Officer for assistance.
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Ordnance Explosives (OE)

Standard of Practice HSE-91

Attachment 2: HS&E Self-Assessment Checklist - OE
Operations

Pending. Contact the CH2M HILL EE&SBG UXO Safety Officer for assistance.
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