
Managing 
hydrocarbons 

A Practical Guide 
for Jorest . achlne Operators 

f Plmovation'?SJ• 



Spill Preparedness 
,.. 

Spills may occur as a result of machine failure, during the 
follow-up repair procedures or during regular functions 
such as fluid topping and fueling. This section will help 
machine operators and contractors establish a response 
plan and know how to respond when a spill occurs . 

... 

-
--~~ Establish a Detailed Spill Response _P_la_n ____ _ 

Follow these basic steps to build a plan specific to your operations. 

1} Assess risks 
• Identify potential risks: equipment, procedures and events that could 

result in a spill. 
• Identify local requirements related to spill regulations, start with your local 

department of Environment or ministry of Natural resources. 

2} Identify resources and develop procedures 
Select appropriately sized spill kits for the locations identified in step 1. 
For high risk machines and operations, prepare documentation on appropriate procedures. 
Develop a spill response notification protocol (see flowchart on back cover). 

3} Training 
Be sure the training sessions cover the following topics: 

Safe operating procedures for various equipment and tasks. 
Location of spill response materials, detailed explanation of spill kit 
contents and instructions on their use, capacities and limitations. 

• Clean up guidelines. 
Spill response notification protocol (see flowchart on back cover). 
Follow up and record keeping requirements. 

• Requirements for handling and disposal of contaminated materials. 

4} Follow up and review 
• Establish follow-up evaluations for field operations to ensure 

compliance and review of the response plan. 
• Ensure training for new employees and updates for existing staff. 
• Develop new operating procedures for new or replacement equipment. 
• Include spill response in staff meetings to communicate updates and identify any potential problems. 

BMP Spill response planning should be developed prior to the harvest operations. 
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Actions to Take when a Spill Occurs 

1) Ensure you and your co-workers are not in danger 
• Watch for fluids that have sprayed or may be dripping on hot engine surfaces. 
• Watch for potential fire hazard. 
• Avoid contact with any toxic drift or fumes. 

Never use your hand to search for a suspected hydraulic fluid leak! 

If you suspect a high-pressure leak from a hydraulic component, be sure to protect yourself. 
Hydraulic fluid under pressure can penetrate the skin and cause serious and sometimes fatal results. 

2) Assess the extent of the spill 
Immediately report the spill to the appropriate authorities in case of a waterborne spill or a 
spill over a particular volume. 

• In some instances, you will have to initiate spill containment and clean up to conduct the 
assessment, or to ensure minimal environmental impact occurs. 

3) Control the spill 
If the spill falls bellow immediate reporting limits, stop the leak by plugging the hole or by 
intercepting the fluid between its source and the ground. 

• Use a container, or plastic sheet to collect the fluid before it reaches the ground or water. 

4) Contain the spill 
• If the spill reaches the ground, contain it and minimize its spread. 
• Create an earthen dyke, or use materials from your spill kit. 

5) Ensure spilled fluids do not enter water bodies or drainage ditches 
• Be sure fluids are not directed towards a water source. 

6) Collect the free standing fluids 
• Use a pail or sorbents from you spill kit. 

Collect and store contaminated soil in a suitable container for appropriate disposal or decontamination. 

7) Store contaminated spill control products, soil and collected fluids 
Ensure that it cannot leach into the soil prior to transportation to a disposal or treatment facility. Place contaminated 
materials on a heavy plastic sheet and cover them with an additional sheet. 

• Ensure these materials are in a secure location until their removal for disposal or treatment. 

8) Report the spill 
Follow your spill reporting protocol. 

• Complete a spill response summary sheet. 

9) Restock the spill kit 
• Ensure you are properly equipped to deal with the next spill event. 
• Review spill response report and see if there are any lessons learned. Make the spill a learning event. 
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Provincial Contacts Related to Fluid Hydrocarbon Ma~agement 

Newfoundland and Labrador 
Spill Reporting and information 

Nova Scotia 
General info 
Phone 
Fax 
Spill Reporting 

Prince Edward Island 
Spill Reporting 

New Brunswick 
General info 

Spill Reporting 

Quebec 
General info 
Spill Reporting 

Ontario 
General info 
Spill Reporting 

Saskatchewan 
General info 
Spill Reporting 

Manitoba 
General info 
Spill Reporting 

Alberta 
General info 
Spill Reporting 

British Columbia 
General info 
Spill Reporting 

Yukon 
General info 
Spill Reporting 

1-800-563-2444 

www.gov.ns.ca 
902-424-5300 
902-424-0503 
1-800-565-1630 

www.gov.pe.ca 
902-368-5905 
902-368-5065 
902-368-5057 

www.gnb.ca 
506-453-2690 
1-800-565-1633 

www.menv.gouv.qc.ca 
1-866-694-5454 

www.ene.gov.on.ca 
1-800-268-6060 

www.gov.sk.ca 
1-800-667-7525 

www.gov.mb.ca 
1-204-944-4888 

www3.gov.ab.ca 
1-800-222-6514 

www.env.gov.bc.ca 
1-800-663-3456 

www.environmentyukon.gov. yk.ca 
867-667-7244 collect calls accepted 
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Spill Impacts 
Fuel, lubricating fluids and other hydrocarbon products are essential to today's forest 

operations. Used in their intended role and handled in a responsible manner, they 
represent a minimal threat to the environment. However, when these products escape 
into the environment, they can have severe impacts on a variety of biological functions. 
Additionally, Federal and Provincial regulations can result in legal action against 
individuals or companies responsible for accidental discharge of fluid hydrocarbons. 
Admittedly accidental discharges from forest operations are usually confined to relatively 
small volumes when compared to events such as a tanker spill. Although small volumes 
may be involved, the environmental risk remains significant. Consider the following. 

Consequences of a Spill 

Soil contamination 
Oil spilled on the ground initially puddles and then percolates downwards 
into the soil until it reaches ground water or an impermeable layer, and then 
migrates horizontally. 
• Oil can impede biological activity. 
• Some toxic elements contained within used oil can bio-accumulate and 

become much more hazardous to other organisms further up the food chain, 
including man. 

• Oil moves more quickly in dry or coarse soil (sand) than in wet or fine textured 
soil (clay). 
Oil impedes soil borne biological activity first by covering particles with an 
oil film that does not allow oxygen to pass through, and then by containing 
various toxic elements. 

• Travel rates range from 30 m/h on dry cracked rock to 1 cm/year on some 
clay soils 

Water contamination 
Oil spilled on the ground percolates through the soil column until it reaches the 
water table or impermeable layer. It can move rapidly towards a water body, 
particularly on sloped terrain. Once oil reaches a waterbody, it spreads across the 
surface creating an oil sheen. 

An oil sheen represents a mechanical barrier for organisms and fauna 
• Toxic elements contained in used oil also contribute to the damage to 

biological activity 

Legal 
Based on federal, provincial and in some cases municipal 
regulation, the act of spilling oil imposes a liability, which can 
lead to claims of negligence and punitive fines. 
Guarding against claims of negligence and thus punitive fines 
can be greatly enhanced by showing that one has exercised 
due diligence. 

5 



Consequences of a Spill --------~------
Liability = responsibility. 

- The law is very clear: you spill, you clean up, or pay to have it cleaned up. 

Negligence = penalty. 
- The law is also very clear: if you have not done everything in your power to be prepared for a spill, and respond 

to a spill, then you can be found negligent, and thus subject to a punitive fine in addition to the cost of cleaning 
up the spill. 

Key elements to prove due diligence include: 
Prevention, preventative maintenance records for equipment, training records 

- Preparation, documented spill response procedures, spill kits on all equipment, etc. 
Response to spill events, notification of authorities, and records of actions taken. 

Social license 

Regardless of the environmental or legal implications of 
hydrocarbon spills, the general public clearly feels that this 
form of pollution is not acceptable, and will readily move 
to punish offenders. This "punishment" will often take the 
form of public opposition to forest operations because 
of concern for the environment. Thus it is incumbent 
upon all forest operations to proactively demonstrate 
an understanding of the dangers represented by fluid 
hydrocarbons, be able to show a preparedness to deal 
with spill events, and ensure that proper procedures and 
reporting of such events take place. 

By reviewing and analyzing the details related to 
such events, forest operations can work to continue 
reducing the frequency, severity and thus impact on the 
environment. By demonstrating such practices, we can 
help to increase the public's overall confidence in the 
environmental integrity of forest operations. 
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Leaks and drips 
The most common form of discharge 
from forest equipment. 

Spill Sources 

What does a drop mean? 

Drops per min_ure_:_ • iiiiii·iiltl1i+iti Litres per 100 hours 

l -• Al one drop per minute Iha leak is rarely diredly deledoble 

lill 
• Leaks of !his volume are easily deleded when searthing we! hoses. 

• Leaks ol !his level are deleded from fluid dripping off madiine <omponenfs. 

TIP! For hard to detect leaks, place a fire retardant sorbent pad under the suspected location, and check periodically until source 
is detected. 

BMP Conduct preventative maintenance by replacing damaged or worn hoses and fittings that could start to leak at any time. 

Machine maintenance and repair 
Fluid loss can be minimized with care and planning of the maintenance site. 

B P Conduct machine repairs or maintenance as far as 
possible from water bodies or where fluid loss could reach 
groundwater. 
BMP Place heavy plastic sheets under the machine to 
intercept dripped fluids so they can't enter the soil, and 
collect all machine fluids in an appropriate receptacle for 
proper disposal or recycling. 
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Mechanical failure 

Mechanical failure may result in significant 
fluid loss in a very short time. 

The volume of hydrocarbons lost due to 
mechanical failure can be environmentally 
significant. 

Spill Sources 

Failure can result 
in a discharge rate 
of 2-5 litres per second! 

BMP Conduct preventative maintenance to help reduce this type discharge. 
BMP Ensure all machines are equipped with a spill kit, and that operators are familiar with its use. It should also be sized 
according to the machine's hydrocarbon fluid capacity. 

Fuelling and lubrication 
Fuelling and lubrication spills can be avoided 
by recognizing the hazard, being familiar 
with correct fuelling procedures and disposal 
protocols, and being ready to respond to a 
spill immediately. 

BMP Never leave a machine unattended while it is being fuelled. 
BMP Clean grease guns and oil filters with sorbent sheets and dispose of according to local regulations. 
BMP Have a suitable spill kit ready for use if needed. 
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Machine washing 

Wash water from machine washing contains 
hydrocarbons at up to 2000 ppm, including 
trace amounts of cadmium, chromium, lead, 
zinc, and copper. 

These hydrocarbon limits can exceed 
permissible levels for disposal in municipal 
sewage systems, and represent a potential 
environmental threat. 

Spill Sources and Facts 

B P Wherever possible collect machine washwater for filtration. 
- When washwater must be discharged into the environment, ensure washing is done where it cannot enter a 

water body. 

Facts 

1 L of used motor oil will: 
Pollute 1 million L of fresh water, or sufficient water to fill 28 (6 m x 1.25 m) swimming pools 

- Create a visible oil slick on water covering ¾ of a hectare. 
Contaminate up to 1 m3 of soil, eliminating all biological activity. 

1 drop of oil in a bathtub of water (1 ppm) will impart an odor and taste detectable to the average person. 
• 35 drops (35 ppm) produces an oil slick visible to the naked eye. 

50 drops (50 ppm) impedes bacterial and other biological activity. 
Failure of a hose on a typical harvester can easily discharge between 2 to 5 L per second. 
Refined oil products are more dangerous to the environment than crude oil, due to the various additives put in 
these products. 
5 L of oil are sufficient to completely saturate 1 m3 of gravel, rendering it incapable of supporting any biological 
activity. 
Used oils are even more dangerous due to contamination by heavy metals and various chemical byproducts they 
clean from the internal surfaces of the engine and of hydraulic components. 
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Spill Kits 

This section will help field personnel to choose 
the right spill kit for their forest operations. It 
provides information on the content of a spill 
kit, its usage, the attributes of sorbent materials 
and minimal requirements for various classes of 
forestry machines. 

Spill kit size 

Answers to the following questions will help you choose the size and content of the spill kit: 

Will the spill kit be located on a machine or at a central site such as a fueling station? 
What size of spill is your machine capable of producing? 
What storage space is available on the machine? 
Can you expect additional support from other machines in the event of a spill? 

Types of spill kit containers 

Generally, spill kits located on machines are 
packaged in heavy gauge resealable plastic 
bags, allowing them to be stored in confined 
and irregular spaces. 

Minimum kit size 
Use this chart as a guide only. More capacity is better than not enough. 

BMP Equip all forest mobile harvesting equipment with 
spill kits so remediation can be initiated once a spill has 
been identified. 

TIP! As storage space on forest machinery can be limited, 
larger kit requirements can be met by selecting multiple small 
kits and storing them in different locations on the machine. 
Remember, spill kits should be easily accessed and not 
located in areas requiring hydraulic or electrical power to 
open a storage compartment. 
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Kits at fueling stations tend to be large and 
stored in heavy plastic barrels or drums to 
protect the contents. Both the bag and barrel 
are meant to serve as buckets for intercepting 
leaking fluid. 
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Three classes of sorbents 

B P Select sorbents that collect hydrocarbons only. 

Organics 

lnorganics 

Synthetics 

Cellulose, peat moss, straw, ground corn cobs, peanut shells, cork and wool. 

Sorb from 1 to 5 times their weight in hydraulic oil. 

Perlite, vermiculite, glass wool and clay (kitty litter). 
• Mostly unsuitable for forest use because they are too heavy and bulky, and they readily 

absorb water. 

Sorb from 1 to 3 times their weight in hydraulic oil. 

• Polyurethanes, nylon fiber, polypropylene and urea formaldehyde foams. 
Well-suited to the forest environment: they are ready available, their cost is reasonable and they 
have unlimited shelf life. 
Often specifically designed to have high sorption rates for hydrocarbon fluids 

Sorb from 1 to 20 times their weight in hydraulic oil. 

TIP! The vast majority of sorbents used on forest operations employ this type of sorbent. 
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------------ -
Contents of a spill kit ------------

Storage container 
Should be water-resistant and leak-proof. 
Can be used to intercept leaking fluids before they reach the ground when a significant spill occurs. 

• Should be suited to the storage environment: a heavy-gauge plastic bag for irregular spaces or a rigid 
container for outdoor storage. 
Immediately replace damaged storage containers as they will not adequately protect contents or be 
usable as a fluid collection container during a spill event. 

Patching compounds 
Are very useful for plugging leaks in fuel or hydraulic tanks. 

• Similar in texture to modeling clay, they can be molded to the shape and 
size needed to repair a tank. 
Once cured, they are capable of withstanding both temperature and 
heat levels associated with moving the damaged equipment to a location 
for repair. 

Emergency hose wrap 
Similar in function to the two part epoxy, hose tape is designed as a temporary patch for 
hydraulic and fuel lines, and will often allow you to move otherwise crippled equipment. 

Sorbent pillows booms and socks 
• Form the bulk of the spill kit's sorptive capacity. 
• Long booms or socks are used to contain and 

limit the horizontal movement of a spill on land 
or water and are usually one of the first items 
deployed. 
Rectangular pillows are placed into the spill to 
collect fluids before they can migrate into the 
soil column. 

B P Ensure staff is trained in spill response and knows how to use the kit's various components and document all spill events, 
large or small. 

BMP Locate spill kits at fueling and maintenance stations and watercrossing sites. 

Loose sorbent material 
Offer a greater sorptive surface area for contact with the fluid and collect fluids more 
rapidly than booms, pads or socks. 
Permit fluid recovery in locations not easily accessed by pads, booms or socks such 
as uneven terrain and tight spaces on machines. 

• May be difficult to use in windy conditions. 
Should not be replaced with booms or socks when restocking a spill kit even if they 
look easier for clean up, since they play a vital role in rounding out the sorbtive 
capacity of the spill kit. 
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Content of a Spill Kit 

Sorbent mats or pads 
• Used for final cleanup of machine surfaces, for cleaning spills on water and for removing 

the surface sheen from water. 
Sufficiently strong to be handled even when saturated with fluid . 
Can be placed under a suspected location in an engine or 
hydraulic compartment to detect the source of small hard
to-find leaks. Also ensures that leaking fluids do not escape 
into the environment during the period required to detect 
the source of the leak. 

C 
BMP When removing sorbents from a spill, place them directly in a leak-proof container to avoid secondary contamination, as all 
sorbents will release sorbed fluids when removed from a spill. 

BMP Familiarize yourself with kit-specific details before you need to use the kit. 

Heavy-gauge plastic disposal bags 
To transport contaminated sorbents to a disposal facility following cleanup. 

• Disposal bags should not be used to intercept leaking fluids as they are often very hot 
and could severely impact the bags' strength. 

• Handle with care! 
• Should be marked to indicate that they contain hazardous waste material. 

Shovel 
• Used to build a dyke to limit the horizontal movement of a spill and thus reduce the 

surface area contaminated. 
• Used to remove contaminated loose particulate sorbent and, in small spills, 

contaminated soil. 

User's guide 
• Outlines basic spill response procedures and describes the appropriate usage of the 

kit's contents. 
• Provides details such as the volume of fluid a particular component can sorb, identifying features for specialty sorbents, 

or cautionary information. 
Contains a list of components, their quantities and re-order forms. 

BMP Ensure that all consumed products are replaced immediately. 

B 1P Complete a spill response summary sheet and file with the appropriate individuals or agency once a spill has been 
contained. 
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Content of a Spill Kit 

List of emergency contact persons 
• Lists company personnel, government agencies and emergency response organizations. 

Includes a brief procedure in case of a spill, and indicates time frames for reporting to the various contacts depending on 
the severity and nature of the spill and will be based on local regulations and company policy. 
Rapid reminder of information that an operator has been previously exposed to. 

Optional items in the spill kit 

Rubber gloves 

Disposable overalls 

Face mask 

• Spill response summary sheet 
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Download an electronic copy of this form from: 
.feric ca/managing_hydrocarbon 



Spill Reporting Protocol 

M&,·Hi&:11 J., 
Does 

the spill 
require assistance 

contain and 
cleonup? 

/ 

No ,,.... Did this Yes 
spill reach a .,...._ 
water body? / 

/' 

opproprlv e outhariles, 
compon~ 
pravmcio( 

other. 

T ♦ No 

If sole to do so, 
ini!iote containment and 

clean up 

Appropriately secure 
contaminated materials 

for transport ond 
disposal 

ls spill 
of o reportable No 

size to comP9ny, ./ ___ __,t ___ _ 
province, other 

agency 

j Yes .. Make reports to 
appropriate agencies 

If safe to do so initiate 
containment and clean 
up within own abilities 

t 
Upon arrival of 

outhorites, assist as 
requested 

Complete spill response 
summary 

t 
Replace consumed spill 

kit materials 

Who and when to contact 
in the event of spill 

Any spill involving waterbady (Immediately contact) 
Name: ______ Telephone ____ _ 
Company: ______ Province. _____ _ 
Other Agency· ___________ _ 

Land borne spill over liters (Immediately contact) 
Name: ______ Telephone: ____ _ 
Company: _______ _ 

Land borne spill less than __ liters (within_ hours) 
Name ________ Telephone · 
Company: ________ _ 

-------
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For more information about this guide, 
please contact: 

This guide is published by FPlnnovations's Forest Technology 
and Transfer Initiative (FITT), based in Sault Ste Marie. FITT 
provides forest contractors and the forest industry in northern 
Ontario with a range of services to help keep abreast of the latest 
innovation, working methods and developments. 

Peter Hamilton, RPF 
Researcher 
FPlnnovations 
514-694-1140 
peter.hamilton@fpinnovations.ca 

© Copyright FPlnnovations - 2010/05 

Production of this guide was 
partially funded by Natural 
Resources Canada under 
the NRCan/FPlnnovations 
Contribution Agreement. 
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